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1.0 Executive Summary 
Aleut World Solutions (AWS) was contracted by the U.S. Army Joint Munitions 

Command (JMC) to perform a soil removal action and Final Status Survey in accordance with 
MARSSIM guidelines at the IR Site 1 located at the Naval Support Facility Indian Head (NSF-
IH) in Indian Head, MD. Navy trainings with radioactive materials (Thorium-232) were 
conducted in the past in this area. The work was performed from 5 October 2015 to 30 October 
2015 (removal) and from 30 November 2015 to 17 December 2015 (backfill/site restoration).  

A map showing the location of the Naval Support Facility Indian Head is provided in 
Figure 1 below. Figure 2 presents an overview map of the site. 

 
Figure 1. Naval Support Facility Indian Head Location Map 
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Figure 2. Site Overview Map 

Soils were removed in the excavation area to a depth of 4’ below grade surface (bgs). 
Even though the first 2’ of the excavation had been previously backfilled with non-impacted 
soils from a prior removal action conducted in 2013 (Appendix Z), gamma scan surveys of each 
excavator and wheel loader bucket were performed to screen the soils during removal activities 
as a precautionary measure.  Any soils above the investigation level described in Section 6.4.6.3 
were segregated and placed into a “hot” soil stockpile. 

Once the 2’ bgs level was reached, the soils were removed in 6” lifts down to 4’ bgs (four 
6” lifts).  Once the excavation bottom was reached (4’ bgs), a final status survey of the 
excavation bottom and sidewalls was performed. This included a 100% gamma scan walkover 
survey of the excavation bottom and sidewalls.  In addition, systematic soils samples were also 
collected and sent to the offsite laboratory for isotopic thorium (alpha spectroscopy) analysis.  

Based upon the gamma scan survey and soil sample analysis results, it was determined 
that the area of concern had been successfully remediated to the cleanup goals stated in Section 
6.3 (3.0 pCi/g of Thorium-232 in soil) of this report.   

A summary of the soil sample results are provided in Table 1 below. 
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Table 1. Soil Sample Summary Table 

Survey Unit/Area 
Sampled 

Number of Samples 
Collected 

Average Th-232 
Concentration in pCi/g 

Maximum Th-232 
Concentration in pCi/g 

Excavation Bottom 24 0.78 2.33 

Excavation 
Sidewalls 20 0.79 1.31 

Soil Laydown Area 16 0.65 0.89 

The offsite laboratory used to support this project was: 

Test America Laboratories Inc. 
13715 Rider Trail North 
Earth City, MO 63045 
DOD ELAP Cert # ADE-1430 

A total of approximately 172 cubic yards (~ 156 tons) of impacted soils were removed 
from the excavation area. 

On 30 November 2015, following written approval from RASO, the crew mobilized to 
the site to backfill and restore the excavated area.  The excavation area was backfilled with clean 
fill and compacted in 6” lifts. A six inch layer of topsoil was placed over the area and seeded. 

During the two site visits, the following tasks were completed: 

• Radiation safety briefing(s) to staff assigned to the project who have not previously 
received a radiation safety briefing. 

• Incoming equipment and material surveys. 
• Excavated impacted areas down to 4’ below grade surface in 6” lifts. 
• Surveying and surface soil sampling of over burden soils as Class 1 areas (6” lifts) in 

accordance with MARSSIM guidelines. 
• Surveying and surface soil sampling of the impacted areas as a Class 1 area following 

excavation down to 4’ below grade surface in accordance with MARSSIM guidelines. 
• Loaded thirteen 20 cubic yard IP-1 Type containers with contaminated soils for disposal 

following screening for UXO by UXO personnel. 
• Provided radiological monitoring during the collection of samples. 
• Performed personnel surveys while the work was being performed, when necessary. 
• Performed radiological release surveys on outgoing equipment and material. 
• Performed a final status survey of the excavation area bottom and sidewalls following 

impacted soil removal in the area in accordance with MARSSIM guidelines.  
• Backfilled and restored the excavated area following screening for unexploded ordnance 

(UXO) by subcontracted UXO personnel. Restoration included backfilling, compaction, 
and reseeding affected area. 
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2.0 Project Background Information 

2.1 FACILITY LOCATION 
NSF-IH is located in northwestern Charles County, Maryland, as shown on Figure 3. 

 NSF-IH is approximately 25 miles southwest of Washington, D.C.  NSF-IH is a military 
facility consisting of the Main Area on the Cornwallis Neck Peninsula and the Annex on Stump 
Neck.   As shown on Figure 1, the Main Area is bounded by the Potomac River on the northwest, 
west, and south, the Mattawoman Creek to the south and east, and the Town of Indian Head to 
the northeast.  Stump Neck Annex is located across the Mattawoman Creek and is not contiguous 
with the Main Area.   

The location of Site 1 is shown on Figure 4. 

 
Figure 3. NSF Indian Head Map 
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Figure 4. Site 1 Location 
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2.2 FACILITY HISTORY/BACKGROUND 
The Indian Head peninsula is located in the Atlantic Coastal Plain Physiographic 

Province, approximately 8 to 10 miles east of the Fall Line that marks the western extent of the 
Coastal Plain physiographic province.  Indian Head  has  gently rolling to undulating topography 
with elevations ranging from sea level to more than 100 feet (ft) above mean sea level (msl).  
The higher elevations are on the eastern portion of the facility, and the land surface generally 
slopes to the southwest and southeast.  The portion of NSF-IH along the Potomac River is 
characterized by 20- to- 100 feet bluffs.  The portion along Mattawoman Creek is more gently 
sloping. 

 
The historical primary mission of NSF-IH consists of the following: 

• Provision energetics for all warfare centers through engineering, fleet and operation 
support, manufacturing technology, limited production, and industrial base support. 

• Research, development, testing, and evaluation of energetic materials, ordnance devices 
and components, and other related ordnance engineering standards including chemicals, 
propellants and their propulsion systems, explosives, pyrotechnics, warheads, and 
simulators. 

• Technical support to all warfare centers, military departments, and the ordnance industry 
for special weapons, explosive safety, and ordnance environmental issues. 

In 1951, the Navy was assigned the joint-service explosive ordnance disposal (EOD) 
responsibilities for basic training and research and development.  In 1953, the research and 
development tasks were established as a separate organization, and re-designated the Naval EOD 
Technical Center.  The training function was renamed the Naval School, EOD 
(NAVSCOLEOD).  From 1955 forward, all joint service EOD training was provided at NSF-IH. 
In 1958, the NAVSCOLEOD moved from its Jackson Road location to Strauss Avenue.  The 
NAVSCOLEOD command moved to Eglin AFB (AFB) in 1993, and the NAVSCOLEOD at 
NSF-IH was designated as a detachment until the detachment was relocated to Eglin in 1999. 

The Commanding Officer and the NAVSCOLEOD Headquarters returned to NSF-IH in 
1994 while a construction project was being completed at Eglin AFB.  In January 1999, the 
NAVSCOLEOD was consolidated at Eglin AFB.  A detachment of EOD personnel remains at 
NSF-IH. 

2.3 SITE INFORMATION 

2.3.1 SITE DESCRIPTION 
Site 1 is an area of approximately 60 by 135 feet located between Building 1662 and 
Strauss Avenue (Figure 5). The area is currently covered by a parking lot and maintained 
lawn.  Building 1662 is used for electrical and satellite communications. 
 
Future land use is expected to be any military, industrial, or commercial use needed to 
support the NSF-IH mission. It is unlikely that the site area would be developed for 
residential use while under government control. (TTNUS, 2010). 
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2.3.2 SITE BACKGROUND/HISTORY 
The Naval Sea Systems Command Detachment (NAVSEADET) Radiological Affairs 
Support Office (RASO) provided the historical information that served as the basis for 
site background information. 

The construction of Building 1662 was completed in 1983. Building 900, located 
northeast of Building 1662, was in place prior to 1962. 

Thorium is a soft, silvery white metal that dissolves slowly in water.  Thorium-232 is a 
naturally occurring isotope found in thorite ore, and has a half-life of 14 billion years and 
decays by alpha emission with accompanying gamma radiation.  Thorium-232 is at the 
top of a long decay series that contains key radionuclides such as radium-228, its direct 
decay product, and radon-220.  Two other isotopes of thorium are thorium-230 and 
thorium-228, both of which also belong to other decay series.  They decay by alpha 
emission with accompanying gamma radiation, and have half-lives of 75,400 years and 
1.9 years, respectively. 

Thorium was first placed on the ground at Site 1 in 1962 in connection with radiation 
training exercises conducted by the NAVSCOLEOD.  Thorium ore from approximately 
five drums of 30 to 50-gallon capacity was spread over the site.  No U.S. Atomic Energy 
Commission (USAEC) license was issued at the time the ore was purchased. 

Thorite ore was first placed on Site 1 in 1962.  Early in 1967, some of the thorite ore was 
removed from the site, placed into barrels, and transferred to an unknown destination.  
The remaining soil on the site was then disked and harrowed several times to uniformly 
incorporate any residual thorite ore into the soil.  It was reported that the soil was affected 
to a depth of 8 to 12 inches. 

In 1971, a sample of the thorite ore was assayed for thorium content by the Engineering 
Division, U.S. Army Engineer Power Group, Fort Belvoir, Virginia.  The results were 
reported as, “Thorium content 2.5 w/o thorium with a specific activity of 100 
disintegrations per second (dps) per gram.”  A radiological survey conducted at Site 1 on 
March 28, 1972, determined that the affected areas included seven locations covering a 
total of approximately 600 square feet.  The depths of the affected soil ranged from 12 to 
18 inches below ground surface (bgs). 

In July 1972, the radioactive soil was excavated, placed into fifty 55-gallon drums, and 
staged at the facility’s radiation training  area.  The drums were shipped in October for 
disposal at the Nuclear Engineering Company, Inc., in Morehead, Kentucky.  Two 
subsequent radiological surveys, each followed by the removal of radioactive material, 
occurred in November 1972.  The excavated area was backfilled with 18 to 24 inches of 
clean soil to reestablish original grade. 

A final radiological survey of the area was performed by RASO personnel in February 
1976.  In a March 1976 memorandum, RASO indicated that based on the survey, “the 
subject area has been returned to background and may be released for unrestricted use.”  
However, in 1983, two buried drums containing thorium material, dirt, and gravel were 
discovered near the site during construction of Building 1662.  The drums were shipped 
off-site for disposal as low-level radioactive waste (LLRW). 

Prior to constructing an addition to Building 900, a radiological survey was performed in 
October 2001 along the southeastern side of the building where the Site 1 was initially 
thought to be located.  Ten subsurface soil (0.5 to 2 ft bgs) samples were collected.  The 
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associated survey report concluded that “based on the laboratory results, no further 
actions regarding thorium are required at this time.  Soil remediation will not be required 
as part of Building 900 Joint Interoperability Project.” 

In November 2004, RASO indicated that it considered all known drums of thorium ore to 
have been accounted for and properly disposed.  However, RASO indicated in the same 
communication that “radiation measurements made in 1972 are not definitive as to the 
thorium concentrations remaining after the cleanup.  Characterization surveys are still 
necessary.” 

Following a search of historical files, RASO provided a description of the location of Site 
1: 

Clean soil covers the 60-ft by 90-ft area to a depth of 12 to 18 inches as a result of the 
1972 removal of contaminated soil and its replacement with clean soil. No drums 
currently exist at the site.  If contamination exists at the site, it will be found below the 12 
to 18 inches of clean soil and within the next 12 inches of depth (i.e., the bottom of the 
interval in question is 24 to 30 inches bgs). (TTNUS, 2010). 
 

2.3.3 PREVIOUS INVESTIGATIONS AND ACTIVITIES 
The investigation at Site 1 began in 2005 to determine whether historical practices and 
operations resulted in the release of thorium at concentrations of potential environmental 
concern.  During the investigation, soil samples were collected from the RASO-approved 
Reference Area and from the onsite study area. Samples were collected from variable 
depth intervals (18 to 24, 24 to 30, or 30 to36 inches bgs) from a 3-inch diameter 
borehole and sent to a laboratory for thorium-232 analysis using alpha spectroscopy.  The 
appropriate depth interval for laboratory sample selection was based on the highest gross 
gamma radiation reading in the field from a gamma probe scintillator lowered down each 
borehole. 

The presence or absence of residual contamination at Site 1 was determined by 
evaluating analytical results between the site and the Reference Area (uncontaminated 
background conditions).  Background conditions, or a derived concentration guideline 
level (DCGL), were/was established by adding 1 picoCurie per gram (pCi/g) to each of 
the Reference Area data (determined by RASO to be an appropriate incremental 
concentration by which the site could not exceed the Reference Area).  The site and 
background data sets were compared using the Wilcoxon Rank Sum (WRS) test. The 
results of the 2005 effort, along with additional research on historical activities, indicated 
an expanded study area was required. 

Subsequently, a larger study area was established and additional soil samples were 
collected in 2007 and analyzed for thorium-232 [a subset  of  samples  also were analyzed 
for naturally occurring radioactive material (NORM) by gamma spectroscopy]. After 
evaluating both the 2005 and the expanded 2007 data sets, it was determined that nine 
sample locations (S01SB011, S01SB014, S01SB020, S01SB021, S01SB023, S01SB031, 
S01SB032, S01SB039, and S01SB040) exhibited elevated activity considering the 
DCGL and field measurements.  Figure 5 shows these areas.  

Based on exceedences of the DCGL and elevated field readings, there were nine 
sampling locations within two areas that were candidates for excavation and removal to 
depths ranging from 24 to 36 inches bgs. 
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• Area 1 was defined by sample locations S01SB039 and S01SB40 in the northern 
portion of the site.  The  estimated  area  of  contamination is 300 square feet, and 
the depth of contamination is 30 inches (2.5 feet). 

• Area 2 was defined by the remaining sample locations in the central portion of the 
site.  The estimated  area  of  contamination is 775 square feet, and the average 
depth of contamination is 30 inches (2.5 feet). (TTNUS, 2010). 

In order to reduce the number of survey units, individual soil stockpile areas, and soil 
samples, Target Removal Area 1 and Target Removal Area 2 were combined into one 
contiguous area. 

The total removal area was estimated to be 35’ wide by 56.5’ long, and 26’ wide by 26’ 
long. The area is ~2,653 ft2 in size.  The estimated amount of soil to be removed was 393 
cubic yards.  

Figure 5 presents a map of the consolidated soil removal area. The area is outlined in 
red. 
 

 
Figure 5. Site 1 Soil Removal Areas 

2.3.4 RECENT REMEDIATION ACTIVITIES 
AWS performed a removal action at Site 1 from 11 February 2013 to 8 March 2013 and 
from 19 August 2013 to 6 September 2013. 

The original plan was to remove soils in the excavation area to a depth of 4’ below grade 
surface (bgs).  However, due to the unexpected amount of radiologically impacted soils 
discovered in the first 2 feet of the excavation and also the discovery of potential 
unexploded ordnance in the area, a stop work order was issued by the Navy. 

At approximately 0835 hours on 1 March 2013 while walking down the excavation area 
prior to soil removal, potential unexploded ordinance was discovered in the area. A 
phone call was placed to NSF-IH security and the area was evacuated. 
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A Navy UXO team was dispatched to the site from the Naval Surface Warfare Center 
Dahlgren. The UXO team entered the area and found what appeared to be a submunition, 
two land mines, and a grenade.  All of the items were determined to be inert 
training/practice items. 

As a precautionary measure, the items were removed from the excavation area and taken 
to a remote location in the “Restricted Area” at NSF-IH to be destroyed.  Prior to removal 
to that area the items were surveyed for radiological contamination.  No detectable 
activity above background was found on any of the items.  

At this time a stop work order was issued by the Navy and no further excavation was 
performed in the area.  The area was secured and the work crew was demobilized from 
the site.  On 19 August 2013 the crew was re-mobilized to the site under a modified work 
scope.  The Navy directed AWS to perform a limited characterization survey in the 
excavation area footprint, package and transport removed contaminated soils off site for 
disposal, and backfill and restore the excavation area.  No further excavation was to be 
done in the area. 

In addition, the removed radiologically impacted and non-impacted soils were screened 
for UXO during loading into roll off bins for disposal, and into the excavation area for 
backfill. 

During the two site visits, work completed included: 

• Radiation safety briefing(s) to assigned staff not previously trained in radiation 
safety. 

• Incoming equipment and material surveys. 
• Excavation of former burial areas down to 2’ below grade surface in 6” lifts. 
• Surveying and surface soil sampling of over burden soils as Class 1 areas (6” lifts) 

in accordance with MARSSIM guidelines. 
• Surveying and surface soil sampling of former burial areas as a Class 1 area 

following excavation down to 2’ below grade surface in accordance with 
MARSSIM guidelines. 

• Loaded seven 25 cubic yard intermodal roll off bins with radiologically 
contaminated soils for disposal following screening by UXO personnel. 

• Provided radiological monitoring during collection of samples. 
• Performed personnel surveys during performance of work as necessary. 
• Performed radiological release surveys on outgoing equipment and material. 
• Performed limited characterization survey in the excavation area to determine the 

potential volume of radiologically impacted soils that would require future 
removal.  

• Backfilled and restored the excavation area following screening by UXO 
personnel. Restoration included backfilling, compaction, and reseeding of the 
area. 

A detailed summary of the work performed can be found in the Final Report (AWS, 2013) 
in Appendix Z. 

2.3.5 PREVIOUS CHARACTERIZATION ACTIVITIES 
Aleut World Solutions (AWS) was contracted by the U.S. Army Joint Munitions 
Command (JMC) to perform a characterization survey and sampling effort in accordance 
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with MARSSIM guidelines at the IR Site 1 located at the Naval Support Facility Indian 
Head (NSF-IH) in Indian Head, MD. Experiments with radioactive materials (Thorium-
232) were conducted in the past in this area. The characterization surveys and sampling 
were performed during the period of 26 January through 30 January 2015 (see Appendix 
AA). Figure 6 presents an overview map of the site and the borehole locations. 

2.3.5.1 Summary of Work Performed 
The work that was performed included: 

Characterization surveys and sampling of the IR Site 1 area including soil boreholes, 
gamma logging of the boreholes, gamma scan surveys, and soil sampling for offsite 
isotopic thorium analysis. 

The results of the characterization survey and sampling effort concluded that the 
remaining radiologically impacted soils were limited to the current removal area, and that 
the removal area would not have to be expanded outside of the current footprint. It also 
estimated approximately 200 cubic yards (CY) of radiologically impacted soils remained 
in the removal area.  

A detailed summary of the work performed can be found in the Final Report (AWS, 
2015a) located in Appendix AA. 
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Figure 6. Borehole Location Map 

2.4 LICENSE NUMBER, STATUS, AND AUTHORIZED ACTIVITIES 

All work detailed in this report was performed under the AWS Nuclear Regulatory 
Commission (NRC) Broad Scope Radioactive Materials License 50-29273-01. 

A Memorandum of Understanding (MOU) was completed between the Navy, JMC, and 
AWS prior to the start of the remediation and survey activities defining the license 
responsibilities between the three organizations. 
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The signed Memorandum of Understanding is presented in this report in Appendix A.
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3.0 Radiological Control Requirements 

3.1 RADIATION WORK PERMIT 

A Radiation Work Permit (RWP) was prepared that specified the field activities to be 
performed and all radiological safety requirements for the work. All personnel assigned to site 
work were required to read and sign the RWP, acknowledging that they understood the 
requirements of the RWP, prior to beginning work. 

The RWP was also used as an information document for industrial safety.  Site hazards 
other than radiological were included in the RWP so proper protective actions could be taken for 
all potential hazards.  The RWP clearly specified the need for a briefing on the radiological 
conditions present in the work environment. 

The RWP listed tasks and specific levels of protection for each worker covered by the 
RWP.  The RWP also detailed the dosimetry requirements, the protective clothing requirements, 
and the expected radiation and contamination levels to be encountered during the remediation 
and field survey activities. 

The RWP is presented in this report in Appendix B. 

3.2 PERSONNEL MONITORING AND DOSIMETRY 

3.2.1 EXTERNAL WHOLE BODY EXPOSURE MONITORING  

Even though the planned work consisted of excavation, equipment, and area surveys and 
potential minor decontamination efforts, the likelihood that personnel would receive any 
external or internal exposure was considered minimal. However, AWS administrative 
policies require the use of external dosimetry on any field project that has the potential 
for exposure to radioactive material. 

The Project Manager (or designee) was responsible for ensuring that all AWS personnel 
assigned to perform the work (employees, vendors, contractors, and visitors) were 
appropriately monitored for exposure to ionizing radiation.  Each individual working at 
the site wore the dosimetry devices specified in the RWP.  Personnel were issued a 
thermo-luminescent dosimeter (TLD).  The issuance of the monitoring devices was 
documented on a Badge Issue Log and furnished to the vendor that processes the TLD’s.  
The TLDs were worn by personnel on the front of the body between the neck and the 
waist. Due to the low exposure rates in the areas, perimeter environmental TLD’s were 
not required. 

3.2.2 INTERNAL EXPOSURE MONITORING  
Urine (bioassay) samples were collected from the workers and sent to an offsite 
laboratory for analysis at the beginning (baseline) and completion of excavation activities 
to evaluate the presence or absence of radioactive material inside of the body. 
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3.3 OFFICIAL EXPOSURE DETERMINATION AND PROJECT DOSE 
ESTIMATE 

The official and permanent record of accumulated external dose received by individuals 
was obtained from the processing of the personnel monitoring devices.  The vendor TLD 
processing report showed that no personnel received any detectable whole body exposure greater 
than 10 millirem, which is the detection threshold of the TLDs. 

In addition, the results of the bioassay samples collected indicated that no internal 
exposure was received during the soil removal activity.     

Copies of the laboratory data for the bioassay samples can be found in Appendix C.  A 
copy of the vendor TLD report can be furnished upon request.
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4.0 Site Preparation, Equipment and Personnel 

4.1 ACCESSIBILITY 

Access to the active work areas was radiologically controlled using temporary fencing, 
barricades, and/or boundary rope/tape.  The appropriate postings were displayed.  This limited 
access to only those personnel performing work in the areas. 

4.2 OFFICE SPACE AND RESTROOM FACILITIES 

A temporary office trailer and restroom facilities were utilized during the task. 

4.3 EROSION AND SEDIMENT CONTROL PLAN 
Maryland Department of the Environment (MDE) regulations required an approved 

Erosion and Sediment Control Plan (E & SC) since the amount of soil to be excavated was 
greater than 100 cubic yards.  All the requirements of this plan were implemented prior to 
excavation activities starting in the work area.  The E & SC Plan was prepared by Colbert, Matz, 
Rosenfelt, Inc.  

A copy of the approved E & SC Plan is provided in Appendix D of this report. 

4.4 SOIL LAYDOWN AREA PRE/POST JOB SURVEYS 
The area underwent a 50% gamma scan survey prior to the start of work to identify areas 

of elevated activity. No areas of elevated activity above background were found during the 
gamma scan survey. Gamma scan results were between 5,000 to 6,000 gross counts per minute 
(cpm) gamma.  Post job surveys of this area were also performed following completion of the 
project yielding identical results. 

4.5 ELECTRICAL POWER 

Portable generators were used for electrical power in work areas where needed. 

4.6 TEMPORARY FENCING 
Temporary fencing was used to restrict access to work areas where needed.  

4.7 AREA POSTING AND ACCESS CONTROL 
In order to minimize unauthorized access to, and/or removal from the site of radioactive 

material(s), application of appropriate security protective measures were exercised (i.e., 
temporary fencing with locked gates, boundary ropes with warning signs). Identification of 
locations where radioactive materials were present was accomplished with the use of 
conspicuous postings compliant with Title 10 Code of Federal Regulations (CFR) Part 20.  Pre-
authorized areas were used to store radioactive materials at NSF-IH.  These areas were selected 
with authorization and concurrence of RASO and appropriate NSF-IH personnel.  

Radioactive material handling activities was performed in a manner to ensure:  

• Access to areas was restricted where radioactive materials were known to be present.  
• Surveys of radioactive materials storage areas were completed periodically as warranted. 



Final Survey Report              Section 4.0 
NSF Indian Head Site 1                                                                                                       Rev. 1 

Aleut World Solutions 

17 

4.8 IMPORT BACKFILL SOIL 
Farm Service Inc. located in Accokeek, MD was selected as the source of import backfill 

soils.  Grab samples were collected from the stockpiles of the provider.  The samples were sent 
to Test America, Inc. for analysis. The analysis included: 

• Total Volatile Organic Compounds 
• Total Semi-volatile Organic Compounds 
• Total Mercury 
• Total RCRA Metals 
• Total Herbicides 
• Total Pesticides 
• Total Gasoline Range Organics  
• Total Diesel Range Organics 
• Radionuclide’s (Gamma Spectroscopy, to include Ra-226) 

The results of the sample analysis were compared to the Maryland Department of the 
Environment (MDE) cleanup standards for soil and groundwater. All sample results were found 
acceptable and appropriate for clean fill. 

The laboratory data for the sample results are presented in this report in Appendix E. 

The total amount of import select backfill soil used for the restoration of Site1 was 
approximately 150 tons and the total amount of import screened topsoil used was approximately 
60 tons. 

4.9 TRAINING 
Prior to the start of operations, all site personnel, including subcontractors, attended a 

briefing stating all radiological conditions and controls implemented at the site. 

4.10 UNDERGROUND UTILITY LOCATION 
A licensed subcontractor (Line Locator’s Inc.) visited the site prior to the start of 

excavation activities to locate and mark underground utilities in the excavation area. No 
interferences in the excavation area were found.  All underground utilities were located outside 
of the excavation area.   

4.11 IR WORK APPROVAL PERMITS 

An Installation Restoration (IR) work approval permit, and excavation permit were issued 
by NSF-IHprior to the start of onsite work activities.  

Copies of these work approval permits are presented in this report in Appendix F. 

4.12 INCOMING CONTAINER SURVEYS/INSPECTION 
Upon arrival at the site, each 20 cubic yard Type IP-1 container underwent incoming 

radiological surveys.  The internal surfaces of the containers were surveyed. The surveys 
consisted of fixed and loose surface contamination surveys for gross alpha-beta/gamma activity. 
The results of the surveys were compared to the applicable DOT limits set forth in 49 CFR Parts 
173.441 and 173.443. None of the results of the surveys were above the applicable DOT limits. 
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The container incoming surveys are presented in Appendix G of this report. After 
loading, the bins external surfaces were also surveyed (see Section 12.1).  The containers were 
also inspected prior to use, the inspection included, but was not limited to the following: 

4.12.1 CONTAINER OUTER SURFACE CONDITION 
Inspect the outer surface of the container (lid included) for conditions that could 
compromise the integrity of the container (for example, holes, cracks, bulges, 
deformations, dents, and evidence of severe corrosion). If present, inspect the lid lifting 
rings and attachment points for damage and signs of fatigue. 

4.12.2 CONTAINER INNER SURFACE CONDITION 
Inspect the inner surface of the container (lid included). Inspect for holes, cracks, bulges, 
deformations/dents, and evidence of severe corrosion, which could compromise the 
integrity of the container.  
 
Note: For both outer and inner surface conditions, minor corrosion and paint flaking was 
acceptable. 

4.12.3 CONTAINER CLOSURE  

• Inspect the lid gasket for deformations, cracks, bulges, and other conditions which 
could compromise the sealing of the container. 

• Inspect the gasket-seating surface of the container for cleanliness and debris. Remove 
any foreign debris and clean the seating surface (as necessary) to ensure proper 
sealing of the lid. 

• If present, inspect lid closure bolts and devices for damage and/or signs of fatigue.  

4.13 PERSONNEL 

Task personnel consisted of the following: 

Project Manager – Primary point of contact responsible for overall operations and safety 
of the project team. The Project Manager also acted as the onsite Radiation Safety Officer (RSO) 
for the project. 

Health Physics Technicians – Performed surveys, sampling operations and supervised 
any decontamination efforts that were required. 

Equipment Operator – Operated heavy equipment used to support excavation and 
remediation activities. 

Decontamination Technicians – Performed decontamination efforts as required and 
provided general labor support. 

Truck Drivers – Operated trucks for the movement of waste containers between the 
excavation area and the rail loading facility.  

U.S. Army JMC Certified Senior Waste Broker – (employed by AWS) -  Prepared and 
completed all waste manifests and applicable DOT shipping documentation for the waste 
shipments. 
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Bering Sea Environmental UXO II Tech – Responsible for the screening of soils for the 
presence of UXO.  

Bering Sea Environmental Senior UXO Supervisor – Responsible for the supervision of 
the screening of soils for the presence of UXO.  

Visionary Solutions, LLC and I.C.E. Service Group, Inc. – Responsible for scheduling 
logistics of the waste that was packaged and transported to the interim transloading site for 
transport to the ultimate disposal facility (US Ecology).  Provided truck support for bin 
movement and support functions at the rail loading facility. 

All personnel were trained and experienced at the tasks they performed. 
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5.0 Soil Removal and Excavation Activities 
Figure 13 presents a map of the final excavation area boundaries. 

5.1 GAMMA SCAN SURVEYS 
Prior to each 6” lift below 2’ bgs in the excavation area, a 100% walkover gamma scan 

survey was performed in the area with 2” by 2” NaI detectors.  The following is a summary of 
the ranges found during the gamma scan surveys (background levels were ~ 5,500 cpm): 

• 1st 6” Lift (2’-2.5’ bgs): 5,000-62,000 cpm 

• 2nd 6” Lift (2.5’-3.0’ bgs): 5,000-28,000 cpm 

• 3rd 6” Lift (3.0’-3.5’ bgs): 5,000-140,000 cpm 

• 4th 6” Lift (3.5’-4.0’ bgs): 5,000-11,000 cpm 

Copies of the surveys are presented in this report in Appendix H. 

The instrument information used during these surveys is as follows: 

Instrument Model #: Ludlum Model 2350-1 Data Logger 

Instrument Serial Number: 120588 

Detector Model #: Ludlum Model 44-10 

Detector Serial Number: 318218 

Calibration Due Date: 6/19/2016 

5.2 SOIL SAMPLES 
Following each gamma scan survey of each 6” lift in the excavation area, systematic soil 

samples were collected in the area. The samples were sent to the offsite laboratory for isotopic 
thorium (alpha spectroscopy) analysis.  Figures 7, 8, 9, and 10 present maps of the soil sample 
locations. 

The laboratory data for the soil samples are in this report in Appendix I. 
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Figure 7. 1st 6” Lift Soil Sample Location Map 
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Figure 8. 2nd 6” Lift Soil Sample Map 
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Figure 9. 3rd 6” Lift Soil Sample Map 
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Figure 10. 4th 6” Soil Sample Map 

Summaries of the soil sample results are provided in Tables 2, 3, 4, and 5 below. 
 

Tables 2 through 5 present summaries of the isotopic thorium analysis results for the 
three isotopes of thorium.  They also present the 2σ (standard deviation) counting uncertainty 
error for each of the samples. The average sample concentration and standard deviation of the 
sample group is also presented at the bottom of the table. Only one sample (7.07 pCi/g), was 
above the DCGL of 3.0 pCi/g for Th-232.  This sample was from a depth below grade surface 
(bgs) of 30-36 inches.  
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Table 2. 1st 6” Lift Soil Sample Result Summary Table 

Date 
Sampled

Time 
Sampled

Sample Depth 
Below Grade 

Surface in 
inches

Sample 
Matrix Location/Description

Th-228 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-230 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-232 
Results in 

pCi/g

2 σ 
Uncertainty 

+/- pCi/g Comments/Notes
IHS1L5- A1 10/16/2015 1037 24-30" Soil Fifth 6" Lift Sample 0.958 0.201 0.734 0.171 0.739 0.171
IHS1L5- A2 10/16/2015 1032 24-30" Soil Fifth 6" Lift Sample 0.549 0.139 0.638 0.152 0.682 0.157
IHS1L5- A3 10/16/2015 1027 24-30" Soil Fifth 6" Lift Sample 0.518 0.146 0.658 0.163 0.652 0.162
IHS1L5- B1 10/16/2015 1042 24-30" Soil Fifth 6" Lift Sample 0.735 0.165 0.451 0.126 0.694 0.157
IHS1L5- B2 10/16/2015 1222 24-30" Soil Fifth 6" Lift Sample 1.13 0.21 0.707 0.161 1.12 0.209
IHS1L5- B3 10/16/2015 1122 24-30" Soil Fifth 6" Lift Sample 0.557 0.146 0.631 0.154 0.397 0.12
IHS1L5- C0 10/16/2015 1052 24-30" Soil Fifth 6" Lift Sample 1.29 0.229 0.663 0.154 1.53 0.252
IHS1L5- C1 10/16/2015 1047 24-30" Soil Fifth 6" Lift Sample 1.31 0.232 0.526 0.136 1.07 0.203
IHS1L5- C2 10/16/2015 1247 24-30" Soil Fifth 6" Lift Sample 2.69 0.37 0.665 0.157 2.49 0.35
IHS1L5- C3 10/16/2015 1230 24-30" Soil Fifth 6" Lift Sample 0.6 0.145 0.519 0.132 0.487 0.127
IHS1L5- D1 10/16/2015 1100 24-30" Soil Fifth 6" Lift Sample 0.515 0.134 0.527 0.134 0.567 0.139
IHS1L5- D2 10/16/2015 1243 24-30" Soil Fifth 6" Lift Sample 0.763 0.171 0.574 0.144 0.682 0.158
IHS1L5- D3 10/16/2015 1235 24-30" Soil Fifth 6" Lift Sample 0.44 0.124 0.542 0.137 0.531 0.134
IHS1L5- E1 10/16/2015 1110 24-30" Soil Fifth 6" Lift Sample 0.427 0.127 0.485 0.132 0.353 0.111
IHS1L5- E2 10/16/2015 1117 24-30" Soil Fifth 6" Lift Sample 0.407 0.125 0.345 0.11 0.305 0.103
IHS1L5- E3 10/16/2015 1240 24-30" Soil Fifth 6" Lift Sample 0.54 0.15 0.567 0.151 0.537 0.146

Maximum: 2.690 0.734 2.490
Denotes Sample Result Between 2.0 and 3.0 pCi/g. Average: 0.839 0.577 0.802

Standard Deviation: 0.577 0.103 0.550
DCGL is 3.0 pCi/g for Th-232.

Isotopic Thorium/Alpha Spectroscopy

Sample ID#
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Table 3. 2nd 6” Lift Soil Sample Result Summary Table 

Date 
Sampled

Time 
Sampled

Sample Depth 
Below Grade 

Surface in 
inches

Sample 
Matrix Location/Description

Th-228 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-230 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-232 
Results in 

pCi/g

2 σ 
Uncertainty 

+/- pCi/g Comments/Notes
IHS1L6- A1 10/20/2015 O822 30-36" Soil Sixth 6" Lift Sample 0.708 0.162 0.516 0.134 0.611 0.146
IHS1L6- A2 10/20/2015 O827 30-36" Soil Sixth 6" Lift Sample 0.433 0.125 0.454 0.125 0.588 0.144
IHS1L6- A3 10/20/2015 O832 30-36" Soil Sixth 6" Lift Sample 8.9 0.919 0.745 0.167 7.07 0.76
IHS1L6- B1 10/20/2015 O836 30-36" Soil Sixth 6" Lift Sample 0.637 0.152 0.463 0.127 0.601 0.146
IHS1L6- B2 10/20/2015 O840 30-36" Soil Sixth 6" Lift Sample 1.13 0.208 0.687 0.155 0.917 0.182
IHS1L6- B3 10/20/2015 O844 30-36" Soil Sixth 6" Lift Sample 0.76 0.168 0.659 0.154 0.72 0.162
IHS1L6- C1 10/20/2015 O849 30-36" Soil Sixth 6" Lift Sample 0.875 0.187 0.484 0.132 0.755 0.168
IHS1L6- C2 10/20/2015 O851 30-36" Soil Sixth 6" Lift Sample 0.86 0.179 0.504 0.131 0.781 0.167
IHS1L6- C3 10/20/2015 O855 30-36" Soil Sixth 6" Lift Sample 0.647 0.152 0.585 0.142 0.602 0.144
IHS1L6- D1 10/20/2015 O858 30-36" Soil Sixth 6" Lift Sample 0.775 0.175 0.762 0.171 0.633 0.153
IHS1L6- D2 10/20/2015 O901 30-36" Soil Sixth 6" Lift Sample 1.95 0.311 0.623 0.157 1.82 0.294
IHS1L6- D3 10/20/2015 O904 30-36" Soil Sixth 6" Lift Sample 0.611 0.153 0.587 0.147 0.524 0.137
IHS1L6- E0 10/20/2015 O907 30-36" Soil Sixth 6" Lift Sample 0.568 0.147 0.649 0.155 0.486 0.131
IHS1L6- E1 10/20/2015 O910 30-36" Soil Sixth 6" Lift Sample 0.878 0.19 0.5 0.137 0.849 0.182
IHS1L6- E2 10/20/2015 O913 30-36" Soil Sixth 6" Lift Sample 0.623 0.152 0.571 0.141 0.767 0.166
IHS1L6- E3 10/20/2015 O916 30-36" Soil Sixth 6" Lift Sample 0.625 0.155 0.569 0.144 0.719 0.163

Maximum: 8.900 0.762 7.070
Denotes Sample Result Greater Than 3.0 pCi/g. Average: 1.311 0.585 1.153

Standard Deviation: 2.053 0.096 1.607
DCGL is 3.0 pCi/g for Th-232.

Sample ID#
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Table 4. 3rd 6” Lift Soil Sample Result Summary Table 

 

Date 
Sampled

Time 
Sampled

Sample Depth 
Below Grade 

Surface in 
inches

Sample 
Matrix Location/Description

Th-228 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-230 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-232 
Results in 

pCi/g

2 σ 
Uncertainty 

+/- pCi/g Comments/Notes
IHS1L7- A0 10/21/2015 O753 36-42" Soil Seventh 6" Lift Sample 0.552 0.145 0.536 0.14 0.596 0.147
IHS1L7- A1 10/21/2015 O757 36-42" Soil Seventh 6" Lift Sample 0.676 0.157 0.404 0.118 0.486 0.129
IHS1L7- A2 10/21/2015 O801 36-42" Soil Seventh 6" Lift Sample 0.538 0.143 0.564 0.143 0.536 0.139
IHS1L7- A3 10/21/2015 O806 36-42" Soil Seventh 6" Lift Sample 1.13 0.213 0.538 0.138 1.09 0.206
IHS1L7- B1 10/21/2015 O809 36-42" Soil Seventh 6" Lift Sample 0.622 0.143 0.506 0.13 0.63 0.143
IHS1L7- B2 10/21/2015 O814 36-42" Soil Seventh 6" Lift Sample 0.693 0.16 0.574 0.144 0.548 0.139
IHS1L7- B3 10/21/2015 O818 36-42" Soil Seventh 6" Lift Sample 0.62 0.149 0.879 0.179 0.687 0.155
IHS1L7- C1 10/21/2015 O819 36-42" Soil Seventh 6" Lift Sample 0.708 0.159 0.669 0.156 0.59 0.143
IHS1L7- C2 10/21/2015 O822 36-42" Soil Seventh 6" Lift Sample 0.665 0.158 0.687 0.159 0.629 0.151
IHS1L7- C3 10/21/2015 O826 36-42" Soil Seventh 6" Lift Sample 0.593 0.14 0.577 0.137 0.598 0.139
IHS1L7- D1 10/21/2015 O843 36-42" Soil Seventh 6" Lift Sample 0.409 0.12 0.522 0.133 0.394 0.112
IHS1L7- D2 10/21/2015 O851 36-42" Soil Seventh 6" Lift Sample 0.63 0.151 0.549 0.137 0.403 0.115
IHS1L7- D3 10/21/2015 O900 36-42" Soil Seventh 6" Lift Sample 0.525 0.133 0.552 0.135 0.614 0.143
IHS1L7- E1 10/21/2015 O846 36-42" Soil Seventh 6" Lift Sample 0.647 0.155 0.798 0.173 0.569 0.142
IHS1L7- E2 10/21/2015 O854 36-42" Soil Seventh 6" Lift Sample 0.433 0.118 0.432 0.115 0.477 0.121
IHS1L7- E3 10/21/2015 O858 36-42" Soil Seventh 6" Lift Sample 0.781 0.172 0.669 0.156 0.96 0.191

Maximum: 1.130 0.879 1.090
Average: 0.639 0.591 0.613

Standard Deviation: 0.163 0.124 0.181
DCGL is 3.0 pCi/g for Th-232.

Isotopic Thorium/Alpha Spectroscopy

Sample ID#
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Table 5. 4th 6” Lift Soil Sample Result Summary Table 

Date 
Sampled

Time 
Sampled

Sample Depth 
Below Grade 

Surface in 
inches

Sample 
Matrix Location/Description

Th-228 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-230 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-232 
Results in 

pCi/g

2 σ 
Uncertainty 

+/- pCi/g Comments/Notes
IHS1L8- A1 10/22/2015 1024 42-48" Soil Eigth 6" Lift Sample 0.601 0.15 0.568 0.144 0.653 0.156
IHS1L8- A2 10/22/2015 1027 42-48" Soil Eigth 6" Lift Sample 0.958 0.194 0.74 0.166 0.696 0.16
IHS1L8- A3 10/22/2015 1029 42-48" Soil Eigth 6" Lift Sample 0.881 0.185 0.859 0.181 0.845 0.179
IHS1L8- B1 10/22/2015 1032 42-48" Soil Eigth 6" Lift Sample 1.25 0.226 0.605 0.148 1.1 0.208
IHS1L8- B2 10/22/2015 1033 42-48" Soil Eigth 6" Lift Sample 0.688 0.152 0.691 0.152 0.567 0.134
IHS1L8- B3 10/22/2015 1035 42-48" Soil Eigth 6" Lift Sample 0.544 0.14 0.537 0.137 0.633 0.149
IHS1L8- C1 10/22/2015 1038 42-48" Soil Eigth 6" Lift Sample 0.484 0.128 0.525 0.134 0.377 0.11
IHS1L8- C2 10/22/2015 1041 42-48" Soil Eigth 6" Lift Sample 0.799 0.175 0.766 0.17 0.825 0.176
IHS1L8- C3 10/22/2015 1043 42-48" Soil Eigth 6" Lift Sample 0.716 0.161 0.659 0.151 0.781 0.166
IHS1L8- D1 10/22/2015 1047 42-48" Soil Eigth 6" Lift Sample 1.3 0.239 0.849 0.186 0.87 0.187
IHS1L8- D2 10/22/2015 1050 42-48" Soil Eigth 6" Lift Sample 0.544 0.139 0.518 0.138 0.461 0.126
IHS1L8- D3 10/22/2015 1052 42-48" Soil Eigth 6" Lift Sample 0.823 0.179 0.629 0.153 0.801 0.174
IHS1L8- E1 10/22/2015 1054 42-48" Soil Eigth 6" Lift Sample 0.806 0.176 0.706 0.163 0.692 0.161
IHS1L8- E2 10/22/2015 1056 42-48" Soil Eigth 6" Lift Sample 0.534 0.135 0.584 0.144 0.507 0.13
IHS1L8- E3 10/22/2015 1059 42-48" Soil Eigth 6" Lift Sample 0.615 0.149 0.858 0.178 0.701 0.158
IHS1L8- F2 10/22/2015 1103 42-48" Soil Eigth 6" Lift Sample 0.771 0.172 0.662 0.155 0.461 0.126

Maximum: 1.300 0.859 1.100
Average: 0.770 0.672 0.686

Standard Deviation: 0.240 0.117 0.186
DCGL is 3.0 pCi/g for Th-232.

Sample ID#

 

5.3 RADIOLOGICALLY IMPACTED SOIL REMOVAL SITE 1 
The soil was excavated in one 2’ and four 6” lifts with an excavator and placed directly 

into a wheel loader bucket. The first 2’ of soil was considered clean fill based on the previous 
removal action 2013. However, every bucket load of soil was gamma scan surveyed. Following 
gamma scan surveys of the excavator and wheel loader buckets, the soils were then placed 
directly into a designated soil stockpile located in the soil laydown area. Each excavator and 
front end loader bucket was gamma scan surveyed to identify point sources of radioactive 
material and to determine if soils were radiologically impacted. No point sources were 
discovered in any of the bucket loads.  

Approximately 172 cubic yards of radiologically impacted soils were removed from the 
excavation area.  The excavated soils were stored and covered in the soil laydown area in 
accordance with the requirements of the E & SC Plan.  

5.4 CONCRETE SLABS 
Uncovered portions of concrete slabs were screened manually for alpha and beta/gamma 

emitters. The surveys consisted of 100% alpha-beta and gamma scans and alpha-beta direct 
measurements.  The alpha/beta scans were conducted in accordance with Section 7.6.2 of this 
report.  The alpha/beta direct measurements were conducted in accordance with Section 7.6.3 of 
this report.  The gamma scans were conducted in accordance with Section 7.6.5 of this report. 
All of the survey results were less than the DCGL’s presented in Table 8 of this report.  

Survey data for the concrete slabs is provided in Appendix J of this report. 
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5.5 DUST SUPPRESSION 
Water was used to lightly wet the soils if dust levels increased during excavation 

activities. 

5.6 AIR SAMPLING 
Concentrations of radioactive material in air was determined, as needed, by sampling the 

air.  Air samples were collected downwind during excavation activities in the immediate vicinity 
of the area being excavated. Air sampling was conducted in accordance with the guidance 
provided in NRC Regulatory Guide 8.25, “Air Sampling in the Workplace”, July 1992 (NRC 
1992a).  The samples were collected under known physical conditions (e.g. filter, sample time, 
flow rate).  The flow meters of air samplers were calibrated at least annually. 

Air samples were collected from general and localized areas when there was potential for 
generation of airborne radioactive material (during excavation activities)  These samples were 
used to verify that the confinement of radioactive material was effective, and to provide any  
warning of elevated concentrations for planning or response actions.  In each case, the sampling 
point was located in the airflow pathway near the known or suspected release point(s).  More 
than one air sample location was used, as necessary, to provide a reasonable estimate of the 
general concentration of airborne radioactive material. 

The air sample filters were analyzed onsite for gross alpha-beta activity with a Ludlum 
Model-2929 Dual Channel Scaler phoswich detector or equivalent. 

The following equation was used to calculate the initial and decayed count airborne activity: 
 

( / ) - 
*2.22 6* * *2.83 4F

i

GrossCounts CountTime BackgroundCountRateA
F E V Eε

=
+ +

 

Where: 
 

AF  Air Sample Activity in μCi/ml 
F  Filter Efficiency Factor 
V  Total Volume of Air Collected on Air Sample Filter in cubic feet 
2.22E+6 Conversion Factor for dpm to μCi 
εi  2 π Instrument Efficiency 
2.83E+4 Conversion Factor for cubic feet to milliliter 

The AWS Project Manager applied professional judgment and experience to identify air 
sampling appropriate for the specific situation.  Such judgment was based on historical air 
sampling and characterization results, quantity of contamination of the material being handled, 
potential for release of contaminants based on physical form and activity, type of confinement or 
containment, and other factors specific to the activity. 

An administrative action level was established for breathing zone air samples of 10% of 
the derived air concentration (DAC); air sample results greater than this administrative action 
level was reported to the AWS Project Manager.  Individual exposure greater than this action 
level required the individual to be restricted from work involving potential exposure to airborne 
radioactive material unless approved by the AWS RSO. This condition was not encountered 
during remediation activities. 
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The 10% DAC value for Th-232 is 1.0 E-13 μCi/ml which can be found in 10 CFR Part 
20, Appendix B, Table 1, Column 3. 

All of the air sample results were less than the 10% DAC value for Th-232 for all work 
conducted during remediation activities.  The air sample results are presented in Appendix K of 
this report. 
 

Table 6 presents a summary of the air sample results. 
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Table 6. Air Sample Result Summary Table 
 
 
 

Sample 
ID 

 
 
 
 Date 

 
 
 

     Sample Location 

Initial Count 
α Results 
In μCi/ml 

Initial Count 
βγ Results 
In μCi/ml 

Decayed Count 
α Results 
In μCi/ml 

 
Decayed Count 

βγ Results 
In μCi/ml 

# 
of Hours 
Decayed 

 
AS-01 

10/13/15  
Downwind During 

Excavation 

3.9 E-11 1.6 E-10 9.4 E-14 3.8 E-14 
20 

AS-02 10/13/15 Downwind During 
Excavation 

1.6 E-10 5.9 E-10 6.7 E-14 4.8 E-14 20 

AS-03 10/14/15 Downwind During 
Excavation 

1.0 E-10 3.8 E-10 8.9 E-14 6.4 E-14 20 

AS-04 10/14/15 Downwind During 
Excavation 

6.5 E-11 2.3 E-10 8.9 E-14 6.4 E-14 20 

AS-05 10/15/15 Downwind During 
Excavation 

4.2 E-11 1.7 E-10 8.9 E-14 9.5 E-14 20 

AS-06 10/15/15 Downwind During 
Excavation 

2.7 E-11 1.0 E-10 6.7 E-14 9.5 E-14 20 

AS-07 10/16/15 Downwind During 
Excavation 

8.9 E-11 3.4 E-11 8.9 E-14 6.4 E-14 20 

AS-08 10/19/15 Downwind During 
Excavation 

5.8 E-11 2.2 E-10 8.0 E-14 9.5 E-14 20 

AS-09 10/19/15 Downwind During 
Excavation 

1.8 E-11 6.6 E-11 6.7 E-14 5.7 E-14 20 

AS-10 10/20/15 Downwind During 
Excavation 

8.4 E-11 3.0 E-10 6.7 E-14 6.4 E-14 20 

AS-11 10/21/15 Downwind During 
Excavation 

1.7 E-10 6.1 E-10 3.3 E-14 7.2 E-14 20 

AS-12 10/21/15 Downwind During 
Excavation 

1.1 E-10 3.9 E-10 8.4 E14 7.2 E-14 20 

AS-13 10/22/15 Downwind During 
Excavation 

2.1 E-10 7.3 E-10 6.7 E-14 2.4 E-14 20 

AS-14 10/22/15 Downwind During 
Excavation 

1.2 E-10 4.3 E-10 8.4 E-14 7.2 E-14 20 

AS-15 10/23/15 Downwind During 
Excavation 

7.5 E-11 2.6 E-10 2.2 E-14 9.5 E-14 20 

AS-16 10/23/15 Downwind During 
Excavation 

6.6 E-11 2.4 E-10 3.3 E-14 4.8 E-14 20 

AS-17 10/26/15 Downwind During 
Excavation 

5.2 E-11 2.1 E-10 6.7 E-14 9.5 E-14 20 

AS-18 10/26/15 Downwind During 
Excavation 

2.2 E-11 8.7 E-11 6.7 E-14 2.4 E-14 20 

 



Final Survey Report              Section 6.0 
NSF Indian Head Site 1                                                                                                    Rev. 1 

Aleut World Solutions 

32 

6.0 Planning Phase of Radiological Surveys 

6.1 RADIONUCLIDE OF CONCERN 

Based upon historical information from previous investigations and soil sample analysis 
conducted at Site 1 the radionuclide of concern is the naturally occurring Thorium-232 (Th-232) 
isotope. The radionuclide of concern is the radionuclide at a particular site that could potentially 
contribute to the dose received by the public, or in this case, military personnel.   

Table 7 lists the radionuclide of concern with the half-life and principle types of radiation 
(alpha, beta, or gamma). 

Table 7. Radionuclide of Concern 

Radionuclide Half-life Radiations 

Thorium-232 1.405 E+10 years Alpha (α)/gamma (γ) 

6.2 SURFACE ACTIVITY DERIVED CONCENTRATION GUIDELINE LIMITS 
(DCGLS) FOR RADIONUCLIDE OF CONCERN FOR EQUIPMENT, 
MATERIALS, AND TOOLS 
The surface activity DCGL’s are stated in the “Guidelines for Decontamination of 

Facilities and Equipment Prior to Release for Unrestricted Use or Termination of Licenses, By-
product, Source, or Special Nuclear Materials, (NRC 1987)”, and “Termination of Operating 
Licenses for Nuclear Reactors, Regulatory Guide 1.86, (AEC 1974).” 

These DCGL’s were applied to incoming and outgoing surveys of equipment used during 
remediation activities, and surveys of debris and various surfaces (concrete, etc.). Table 8 
presents the DCGL’s. None of the values in Table 8 were exceeded during any phase of work 
performed. 

Table 8. Surface Activity DCGL’s for Equipment, Materials, and Tools 

 
 

 

 

 

6.3 DERIVED CONCENTRATION GUIDELINE LIMIT (DCGL) FOR 
RADIONUCLIDE OF CONCERN FOR SOIL 
The DCGL for soils was calculated during the Engineering Evaluation and Cost Analysis 

(EE/CA) performed by Tetra Tech NUS, Inc. in September of 2010.  The objective was to 
develop a DCGL that corresponded to a cancer risk within the EPA acceptable (or presumably 
not unacceptable) risk range of 1×10-4 (1 in 10,000) and 1×10-6 (1 in 1,000,000). 

The calculations were performed using the RESRAD Version 6.3 Modeling Code 
developed by Argonne National Laboratory (ANL) to evaluate doses from exposure to 
radioactively open land areas.  RESRAD is a computer model designed to estimate radiation 

Radionuclide 
Removable 

in 
dpm/100cm2 

Average 1
in 

dpm/100cm2 

Maximum 2 
in 

dpm/100cm2 

Radiations 
Emitted 

Th-232  200 1,000 3,000 α/γ 

1. Measurements of average contaminant should not be over more than 1 m2  
2. The maximum contamination level applies to an area of not more than 100 cm2 
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doses and risks from residual radioactive materials. It is the only code designated and approved 
by the Department of Energy (DOE) for the evaluation of radioactively contaminated sites.  

NRC has approved the use of RESRAD for dose evaluation by licensees involved in 
decommissioning, NRC staff evaluation of waste disposal requests, and dose evaluation of sites 
being reviewed by NRC staff. The NRC has a current target dose of 25 mrem/y total effective 
dose equivalent (TEDE) for unrestricted release, which must be distinguishable from background 
and includes sources from groundwater, drinking water, and residual activity (10 CFR 20.1402). 
. 

• The maximum DCGL that resulted in a cancer risk less than 1×10-4 was 3 pCi/g in soil.   

• The maximum calculated total dose at this DCGL’s level was 17.48 mrem/y at a time of 
maximum dose accumulation of 25.44 (±0.05) years. This calculated level included all 
known sources of background radiation, and is considered a very conservative level, and 
well below the NRC’s the TEDE unrestricted release criteria. 

6.4 DATA QUALITY OBJECTIVES 

A multi-agency committee representing the Department of Defense (DOD), DOE, the 
U.S. Environmental Protection Agency (EPA), and the Nuclear Regulatory Commission (NRC) 
has addressed this need by producing a guidance document known as the Multi-Agency 
Radiation Survey and Site Investigation Manual (MARSSIM). 

Published in December 1997, MARSSIM provides detailed guidance for planning, 
implementing and evaluating environmental and facility radiological surveys to demonstrate 
compliance with a dose-or risk-based regulation. MARSSIM focuses on the demonstration of 
compliance during the final status survey once scoping, characterization and any necessary 
remedial actions are completed. 

MARSSIM provides a single, nationally consistent guide for verifying that radioactively 
contaminated sites have been cleaned up to standards.  Combining this information into one 
manual has increased efficiency, and has eliminated the confusion that can result from 
contractors working from multiple manuals. 

The survey of the Site 1 area would require sufficient detail to determine if the release 
criteria was met.  The data from the Final Status Surveys that were performed as defined in 
MARSSIM, met the data quality objectives. 

The final status survey design process for the excavation bottom and sidewall soil began 
with development of data quality objectives (DQOs) in accordance with the guidelines outlined 
in Appendix D of MARSSIM and EPA QA/G4 "Guidance for the Data Quality Objectives 
Process" (EPA, 2006). The DQOs were then used in conjunction with the radiological conditions 
at the site to calculate the number and locations of measurement and sampling points to 
demonstrate compliance with the release criterion of 3 pCi/g for Th-232 calculated using the 
RESRAD Version 6.3 Modeling Code as discussed in Section 6.3.  Survey techniques and 
analytical methodologies were selected to generate the required analytical data. Once the data 
was received from the surveys and laboratory and was validated, it was evaluated using 
statistical techniques to test against the hypothesis stated in Section 7.9.2. Sampling, as discussed 
in this and subsequent sections, refers to the collection of measurement data. “Sampling” 
includes soil samples for off-site analysis, alpha/beta direct measurements, and swipe samples.  
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The DQOs, as defined through the seven-step process (EPA 2006), are as follows below: 

6.4.1 STATEMENT OF THE PROBLEM 

6.4.1.1 Excavation Bottoms/Excavation Sidewalls 

For the Final Status Surveys of the excavation area bottom and sidewalls it would be 
determined if the NRC’s unrestricted release limits have been met or if further 
investigation/remediation is warranted. Therefore, the decision to be made can be stated: 
“Do the Final Status Survey Units meet the allowable soil concentration release limit of 3 
pCi/g”. The null hypothesis (Ho) as required by MARSSIM is stated and tested in the 
negative form: “The median concentration in the survey unit exceeds the soil 
concentration release limit.” 

Final Status Surveys are surveys, measurements, and sampling, once performed that 
describe the radiological conditions of a site, following completion of 
decontamination/remediation activities (if any) in preparation for unrestricted release. 

It was anticipated that successful completion of activities described in the Work Plan 
would provide sufficient data for the unrestricted release of the areas undergoing survey 
(AWS, 2015b).  Resources available to provide the necessary data included the 
following: 

Activities outlined in the Work Plan (AWS, 2015b). 

Guidance provided in the Multi Agency Radiation Survey & Site Investigation Manual 
(MARSSIM) for performing Final Status Surveys (FSS) (MARSSIM, 2000). 

Process knowledge, inspections, and various radiological survey reports previously 
conducted in the areas. 

Statistical analysis of survey data collected during survey activities outlined in the Work 
Plan (AWS, 2015b). 

6.4.1.2 Equipment and Materials 

To prevent the spread of radiological contamination, all vehicles, equipment and 
materials used, packaged, and disposed of were surveyed using the accepted standard 
methods described in the MARSSIM.  The surveys determined if levels were below 
release criteria for equipment and materials, per applicable agency regulations and 
MARSSIM guidance. 

6.4.2 IDENTIFY THE GOAL OF THE STUDY 

The need to provide data for unrestricted release of Site 1 equipment would require the 
performance of radiological surveys as specified in the Work Plan (AWS, 2015b). The 
primary uses of the data expected to result from completion of the Work Plan was to 
provide information and data to support the unrestricted release of excavation bottoms 
and sidewalls in Site 1 (AWS, 2015b). 
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6.4.3 IDENTIFY INFORMATION INPUTS 
Radiological surveys and sampling required to support the unrestricted release of the 
areas included: 

Locate, survey, and sample background reference area(s) where meaningful background 
radiation levels can be determined (See Section 7.1 of this report);  

100 % gamma scan survey of the removal area excavation bottom (Class 1 areas), 
sidewalls, and overburden soil with Ludlum Model 2350-1 Data Loggers coupled to 
Ludlum Model 44-10 2-inch by 2-inch NaI detectors were performed, 50% gamma scan 
surveys of Class 3 areas with Ludlum Model 2350-1 Data Loggers coupled to Ludlum 
Model 44-10 2-inch by 2-inch NaI detectors were performed; 

Systematic soil samples in the survey units: floor and sidewall excavation extents; 

Laboratory data validation and statistical analysis of collected data. 

6.4.4 DEFINITION THE BOUNDARIES OF THE STUDY 
Spatial Boundaries: 

The spatial boundary for this survey effort was the removal areas entire excavation area 
bottom and sidewalls for Site 1.  Each survey unit was 100 % gamma scan surveyed. 
Systematic soil samples were also collected from each survey unit. 

Temporal Boundaries: 

None. 

6.4.5 DEVELOP THE ANALYTIC APPROACH 

6.4.5.1  Excavation Bottom and Sidewalls  
The following Decision Rule applied to the excavation bottom and sidewalls after 
impacted soil removal. 

 
a. If soil was reported as greater than background plus 3 sigma during gamma scans, 

efforts were made to further remediate the areas until levels were below 3 sigma 
above background levels.  Then a soil sample was collected in the area following 
remediation sent off-site to be analyzed for Th-232. If soil contamination was not 
reported as greater than background plus 3 sigma during gamma scans, then the Final 
Status Survey (FSS) was conducted. 

 
b. If the areas were not remediated below 3 sigma above background levels, then a soil 

sample was collected in the area and sent off-site to be analyzed for Th-232. If the 
analytical results exceed the release criteria, then more soil was removed and the area 
re-sampled. If analytical results were below release criteria, no further removal was 
required. 

  
c. If the FSS data identified areas that exceed the release criteria, then further soil 

removal was required. If the FSS data did not identify areas that exceed the release 
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criteria, no further action was required.  
 
d. A minimum of sixteen soil samples were collected in each survey unit. 

6.4.5.2 Debris/ Equipment Surfaces 
The following Decision Rules applied to debris and equipment surfaces. 
 
a. If debris/equipment surface contamination was reported above the release criteria 

during alpha/beta scans, then a swipe sample and a static alpha/beta measurement was 
collected. If contamination was not reported above the release criteria (exceeding 200 
dpm/100 cm2 alpha removable contamination), no screening was required and the 
FSS was conducted.  

 
b. If the contamination in a swipe sample exceeded the release criteria for loose 

contamination (exceeding 200 dpm/100 cm2 alpha removable contamination), the 
area was decontaminated using appropriate methods per SOP-014. A swipe sample 
was collected and analyzed. If contamination was not reported above the release 
criteria, decontamination activities for the area ceased. If contamination was reported 
above the release criteria, decontamination activities continued. 

 
c. If a static alpha/beta measurement exceeded the fixed contamination release criteria 

(1,000 dpm/100 cm2 alpha), the area was remediated using appropriate methods for 
the material (e.g., scabbling for concrete). A static alpha/beta measurement was 
collected in the remediated area. If contamination is not reported above the fixed 
contamination release criteria, remediation actions ceased in the area and the FSS 
could proceed. If contamination was reported above the release criteria, remediation 
activities continued. 

 
d. If the FSS identified areas with contamination above the release criteria (1,000 

dpm/100 cm2 alpha or 200 dpm/100 cm2 alpha for removable contamination), 
remediation activities were implemented and the FSS was re-conducted. If the FSS 
did not identify contamination above the release criteria, the debris/equipment was 
evaluated for free release.  

 
No debris or equipment surfaces were found to be above the release criteria that required 
decontamination. 

6.4.6 SPECIFY PERFORMANCE OR ACCEPTANCE CRITERIA. 

6.4.6.1 Surface Activity Release Limits 

The surface activity release limits are presented in Table 8. 

If during performance of the FSS the values found were greater than the values presented 
in Table 8 further investigation and decontamination/remediation was required.  If the 
values found were less than the values presented in Table 8 no further action was 
required. 
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6.4.6.2 Soil Concentration Release Limits 
The soil concentration limit was 3 pCi/g for Th-232. This criterion includes background 
levels of Th-232.    

6.4.6.3 Investigation Level 
Investigation levels are specific levels of radioactivity used to indicate when additional 
investigation and/or remediation may be necessary. Investigation levels also serve as a 
Quality Control (QC) check. For example, in addition to indicating potential 
contamination, a measurement that exceeds the investigation level may indicate a failing 
instrument. 

When determining an investigation level using a statistical-based parameter (e.g., standard 
deviation), the following may be considered: survey objectives, underlying radionuclide 
distributions (e.g., normal, log normal, non-parametric), data population descriptors (e.g., 
standard deviation, mean, median), and prior survey and historical information.  

For gamma surveys, the investigation level was established at the reference area mean + 
3σ, where σ is the standard deviation of the gamma readings in the reference area. 

6.4.6.4 Limits on Decision Errors 

Actions to minimize errors need to be implemented during the data collection phase of 
the radiological survey.  Qualified radiation survey personnel perform the survey and 
record the data.  Additional actions, such as instrument calibration, daily instrument 
source checks, and backup surveys with separate instruments provide the primary steps to 
be taken to avoid errors in the data collection phase of the survey process. 

In order to minimize errors, the applicable requirements of AWS Standard Operating 
Procedures (SOPs) for performing surveys and instrumentation calibration and use were 
followed. Copies of the SOPs will be provided upon request.   

Data collection and transcribing is the first phase where errors may arise.  To avoid data 
errors for manual surveys, experienced personnel record and transcribe the data.  The 
ongoing on-site analyses and evaluation of survey results provides a final check for 
errors, which if detected, can be corrected. 

There are two types of decision errors that can be made when performing the statistical 
tests described in this plan. The first type of decision error, called a Type I error, occurs 
when the null hypothesis is rejected when it is actually true. A Type I error is sometimes 
called a “false positive.” The probability of a Type I error is usually denoted by α. The 
Type I error rate is often referred to as the significance level or size of the test. 

The second type of decision error, called a Type II error, occurs when the null hypothesis 
is not rejected when it is actually false. A Type II error is sometimes called a “false 
negative.” The probability of a Type II error is usually denoted by β. The power of a 
statistical test is defined as the probability of rejecting the null hypotheses when it is 
false. It is numerically equal to 1-β, where β is the Type II error rate. 
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The Final Status Surveys were designed to limit Type I and Type II errors to 5%.  It is 
important to minimize the chances that survey units exceeding the release limits will be 
missed (Type I Error) and survey units meeting the release limits will be rejected as too 
high (Type II Error).  The probability of either of these occurring was set at a maximum 
of 5%. 

6.4.7 DEVELOPING THE PLAN FOR OBTAINING DATA 

6.4.7.1  Review Outputs and Existing Data for Consistency 

Radioactive source readings were used to check instruments for consistency prior to use 
in each daily shift.  The instruments were only used after readings were compared and 
agreed within +/- 20 %. The Project Manager reviewed the information each day to verify 
that the equipment was operating satisfactorily. 

The Project Manager reviewed the survey data on a daily basis. This ensured an ongoing 
independent review for consistency of all survey data collected. 

6.4.7.2  Determination of Scan Percentage 
100% of the excavated area bottom surface and excavation area sidewall soils were 
gamma scan surveyed.  This would be necessary to determine the extent, if any, of 
residual contamination that might have been present. 

6.4.7.3 Data Collection Decision Alternatives 

The data collection design alternatives may change slightly based on conditions found in 
the field being different than the information furnished based on prior surveys and 
available information. 

In the event that a survey unit classification was revised as a result of detecting 
unexpected contamination, the customer (U.S. Navy) would be notified and changes to 
the Work Plan (AWS, 2015b) would have been required prior to resumption of survey 
activity. 

6.4.7.4  Select Most Resource Effective Survey Design 

As indicated above, the survey design specified for use in the Work Plan was developed 
in accordance with best management practices and MARSSIM guidelines and provided 
the necessary data for a radiological final status survey (AWS, 2015b). Coupled with the 
use of experienced personnel and proper instrumentation, this design is the most efficient 
and resource effective. 

6.4.7.5 Document Operational Details and Theoretical Assumptions 

Operational details for the radiological survey process were developed for and were 
included as part of the Work Plan (AWS, 2015b).  The theoretical assumptions were 
based on guidelines contained in MARSSIM.  Specific assumptions regarding types of 
radiation measurements, instrument detection capabilities, quantities and locations of data 
to be collected, and action levels were contained in the Work Plan (AWS, 2015b). 
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6.4.7.6  Types and Frequencies of Samples 

The types of samples and sampling matrices for the FSS of the areas were gamma scans 
and soil samples. 

The sampling frequency in the areas was set at a minimum of 16 soil samples for each of 
the survey units.   

6.5 ALARA CONSIDERATIONS 
Based upon previous surveys performed, dose rates, and anticipated total amount of 

residual radioactive materials at the NSF-IHwork areas, direct exposure to radiation to the survey 
workers was minimal during remediation and survey activities. During excavation, surveys and 
any decontamination activities, worker exposures were well below occupational dose limits per 
10 CFR 20.1201 and did not exceed a cumulative dose of 10 mrem. . 

The following controls were implemented to keep workers exposure as low as reasonably 
possible (ALARA) during remediation activities: 

• Use of airborne contamination controls (i.e. light wetting of soils during excavation) to 
ensure that doses to workers were below AWS administrative limits; 

• Performing remediation control surveys during excavation activities; 
• The use of personnel protective equipment (PPE) when necessary; 
• Use of a RWP  to provide guidance to workers (See Section 3.1 for details); 
• Personnel contamination monitoring (i.e. “frisking”) when exiting radiologically 

impacted areas;  
• Use of temporary fencing and proper radiological posting to control access to 

radiologically impacted areas during remediation activities; 
• Prohibiting eating, drinking, and smoking in radiologically posted areas. 
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7.0 Implementation Phase of Surveys 

7.1 BACKGROUND REFERENCE RADIATION LEVELS 

Site background reference areas were chosen that had similar physical, chemical, 
geological, radiological, and biological characteristics as the survey unit being evaluated. 
Background reference areas are normally selected from non-impacted areas, but are not limited 
to natural areas undisturbed by human activities.  In some situations, a reference area may be 
associated with the survey unit being evaluated, but cannot be potentially contaminated by site 
activities.  Generally, reference areas should not be part of the survey unit being evaluated. 

The site background count rate levels were established for the final status surveys by 
obtaining thirty, 1-minute static readings (with each instrument to be used), taken at 4” from the 
surface of soil for gamma surveys from areas unlikely to be affected by the residual radioactive 
materials that could be present at the different survey areas.  The average value for these 
readings will be used as the area background radiation levels.  The readings were documented on 
Form AWS QA003 or equivalent electronic spreadsheet.  

Twenty-seven background reference area soil samples were collected during previous site 
investigations.  The average Th-232 concentration was 1.15 pCi/g.  Figure 11 below presents a 
map of the sample locations and results. 

 
Figure 11 Background Reference Area Soil Sample 

Note:  The background reference area previously used has been developed and is now a 
residential housing area, therefore, the Navy directed AWS to choose a different background 
reference area. This new background reference area was used to establish background levels for 
the field instruments. No soil samples were collected from this new area. 

Figure 12 presents a map of the new background reference area. 
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The background reference area data is presented in this report in Appendix L. 

 
Figure 12. Background Reference Area Map 

A summary of the background reference area readings in provided in Table 9 below. 

 
Table 9 Background Reference Area Summary Table 

Instrument S/N # of 
Readings 
Collected 

Average (Mean) 
Count Rate in CPM 

Standard Deviation of 
Readings (σ) 

Action Level in CPM 
(3σ x Mean Background 

Count Rate)  

129407 30 4902 516 6452 

120588 30 5327 594 7110 
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7.2 AREA CLASSIFICATIONS 

For the purposes of establishing the sampling and measurement frequency and pattern, 
the excavation bottoms and sidewalls were divided into impacted areas with one of three 
following classifications: 

Class 1 Areas: Areas that have, or had prior to remediation, a potential for radioactive 
contamination (based on site operational history) or known contamination (based on previous 
radiation surveys) above the release limits. 

Examples of Class 1 areas include: 

• site areas previously subjected to remedial actions  
• locations where leaks or spills are known (or suspected) to have occurred 
• radioactive material storage areas 
• areas with contaminants in discrete solid pieces of material or high specific activity 

Note: Areas classified as Class 1 Areas require 100% scan surveys. 

Class 2 Areas: Areas that have, or had prior to remediation, a potential for radioactive 
contamination or known contamination but are not expected to exceed the DCGL’s provided in 
Sections 6.3 and 6.4.  To justify changing the classification from Class 1 to Class 2, there should 
be measurement data that provides a high degree of confidence that no individual measurement 
would exceed the release limits.  Other justifications for reclassifying an area, as Class 2 may be 
appropriate, based on site-specific considerations.  Examples of areas that might be classified as 
Class 2 include: 

• locations where radioactive materials were present in an unsealed form 
• areas downwind from the main areas of concern (AOC) 
• areas handling radioactive materials 
• areas on the perimeter of former contamination control areas 

Class 3 Areas:  Any impacted areas that are not expected to contain any residual 
radioactivity, or expected to contain levels of residual radioactivity at a small fraction of the 
release limits, based on site operating history and previous radiation surveys.  Examples of areas 
that might be classified as Class 3 include buffer zones around Class 1 or Class 2 areas and areas 
with very low potential for residual contamination but insufficient information to justify a non-
impacted classification. 

Based upon process knowledge, prior surveys, and operational history, the Site 1 
excavation area bottom and sidewalls were classified as Class 1 areas.  The soil laydown area 
was classified as a Class 3 area. 

Survey units are limited in size based on classification, exposure pathway modeling 
assumptions, and site-specific conditions.  MARSSIM (Rev. 1, August 2000) recommends areas 
for survey units according to the following: 

Classification   Suggested Area 

Class 1 Open Land Areas  up to 2,000 m2/21,527 ft2 land area  
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Class 2 Open Land Areas  2,000 m2/21,527 ft2 to 10,000 m2/107,639 ft2 

Class 3 Open Land Areas no limit 

Figure 13 below presents a map showing the excavation area boundary.. 
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Figure 13. Excavation Area Boundary 
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Table 10 below presents a summary of the survey units. 

Table 10. Area Classification Summary Table 

Area/Location MARSSIM 
Classification 

Total Surface 
Area (Square 
meters/Square 

feet) 

Number 
of Soil 

Samples 
Collected 

Spacing Interval 
Between Sample 
Collection Points 

( meters/ feet) 

Radionuclide 
of Concern 

Number of 
Survey 
Units 

Removal Area Soil 
Excavation Bottom 

Class 1 ~ 275/2,956 24 3.8/12.5 Th-232 1 

Removal Area Soil 
Sidewalls 

Class 1 ~ 87/940 20 4.4/14.5 Th-232 1 

Overburden Soil 
Laydown Area 

Class 3 ~ 1,115/12,000 16 ~ 9.1/30 Th-232 1 

7.3 SYSTEMATIC VS. BIASED SAMPLING 

It is important to randomly survey a site, so that each part of the site has an equal chance 
of being surveyed.  This type of survey is called systematic.  However, knowledge of the site can 
identify areas that are more likely to contain contaminants.  These should be examined closely.  
This type of survey is called biased. 

Both systematic and biased sampling was used during the final status survey effort.  Four 
biased samples were collected along the eastern sidewall of the excavation.  All other soil 
samples collected were systematic. 

7.4 SURVEY INSTRUMENTATION 

7.4.1 INSTRUMENTATION SELECTION 

Instruments were selected that were suitable for the physical and environmental 
conditions at the site.  The instruments and measurement methods selected were able to 
detect the radionuclide of concern or radiation types of interest, and are, in relation to the 
survey or analytical technique, capable of measuring levels that were equal to or less than 
the release limits. 

7.4.2 INSTRUMENT FOR THE SCAN SURVEYS FOR ALPHA AND BETA SURFACE 
ACTIVITY (CONCRETE/ASPHALT SURFACES, MATERIAL, EQUIPMENT, AND 
TOOLS) 

Surface scan surveys for alpha and beta radiation were conducted with Ludlum Model 
43-89 large area scintillation probes or equivalent coupled to Ludlum Model 2360 Data 
Loggers or equivalent.  The probes had 1.2 mg/cm2 thick Mylar windows.  The detector 
was moved over the surface being surveyed at a rate of 1 cm per second.  The detector 
was held within ¼” of the surface being surveyed.  Audible indicators were used during 
the surveys. 
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7.4.3 INSTRUMENT FOR THE DIRECT MEASUREMENTS FOR ALPHA AND BETA 
SURFACE ACTIVITY (CONCRETE/ASPHALT SURFACES, MATERIAL, 
EQUIPMENT, AND TOOLS) 

Direct surface contamination surveys for alpha and beta radiation were conducted with 
Ludlum Model 43-89 large area scintillation probes or equivalent coupled to Ludlum 
Model 2360 Data Loggers or equivalent.  The probes had 1.2 mg/cm2 thick Mylar 
windows.  Direct measurements were conducted with the detector on contact with the 
surface for a period of 2 minutes. 

7.4.4 GROSS BETA-GAMMA-ALPHA LOOSE SURFACE CONTAMINATION SURVEYS 

Loose surface contamination surveys of alpha and beta/gamma emitters were performed 
using cloth smears.   

The swipe surveys were performed by wiping over an area of 100 cm2 (~ 4" by 4") with a 
cloth smear, and applying moderate pressure.  

The smears were analyzed with a Ludlum Model-2929 Dual Channel Scaler phoswich 
detector or equivalent. 

7.4.5 INSTRUMENT FOR THE MEASUREMENT OF GAMMA SURFACE ACTIVITY 
Static and scan surveys for gamma (photon) radiation were performed using a Ludlum 
Model 2350-1 data logger. This instrument is equipped with Ludlum Model 44-10 
scintillation detector assemblies that featured a 2-inch by 2-inch sodium iodide (NaI) 
crystal. Capable of detecting gamma photon energies ranging from 60 kilo-electron volts 
(keV) to 3 mega-electron volts (MeV), the instruments were programmed to respond to 
the full spectrum of gamma photon energies.  

Static gamma measurements require positioning the detector assembly 4 inches 
(10 centimeters [cm]) above the designated surveillance surface and recording a 
stationary 60-second integrated count. NaI scintillation detectors are very sensitive to 
photon gamma radiation and are ideal for locating elevated radiation levels above 
background when performing gamma scans and static measurements. 

Scan measurements of excavation bottoms and sidewall surfaces were obtained by 
traversing a path at a maximum speed (scan rate) of approximately 0.5 meters per second 
(m/s) and slowly sweeping the detector assembly in a serpentine (snakelike, S-shaped) 
pattern, while maintaining the detector between 2.5 to 4 inches (6 to 10 cm) above the 
area to be surveyed. The probe was held perpendicular to the area being surveyed.  
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7.5 DETECTION SENSITIVITY—STATIC AND SCAN MINIMUM 
DETECTABLE CONCENTRATION (MDC), GROSS ALPHA-GROSS BETA 
SURVEYS  

7.5.1 DETERMINATION OF INSTRUMENT EFFICIENCY (ΕI) FOR ALPHA AND BETA 
SURFACE ACTIVITY MEASUREMENTS 

The instrument efficiency (εI) is determined during calibration and is defined as the ratio 
between the net count rate (in counts per minute (cpm)) of the instrument and the surface 
emission rate of the calibration source for a specified geometry.  The surface emission 
rate is the 2π particle fluence that is affected by both the attenuation and backscatter of 
the radiation emitted from the calibration source.  Equation 1 was used to calculate the 
instrument efficiency in counts per particle, although efficiency is typically reported as 
having no units or unitless. 

Equation 1 
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Where: 

RS+B = the gross count rate of the calibration measurement (cpm) 

RB = the background count rate in cpm 

q2π = surface emission rate of the calibration source (NIST traceable) 

WA = Active Area of the detector window (cm2) 

SA = Area of the source (cm2) 

Note:  This equation assumes that the dimensions of the calibration source are sufficient 
to cover the window of the instrument detector.  If the dimensions of the calibration 
source are smaller than the detector’s window, set WA equal to the dimensions of the 
calibration source, i.e., set the quotient of WA and SA equal to 1. 

The instrument efficiency is determined during calibration by obtaining static counts with 
the detector over a calibration source that has a National Institute of Standards and 
Technology (NIST) traceable surface emission rate.  The 2π particle fluence rate is 
corrected for decay, attenuation and scatter, then; the surface emission rate of the source 
must be corrected for the area subtended by the probe.  Factors that can also affect the 
instruments efficiency are discussed below: 

Calibration Sources:  The calibration sources selected emit alpha or beta radiation with 
energies similar to those expected from the contaminant in the field, i.e., similar to the 
expected radionuclide(s) of concern. 
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Source Geometry Factors:  The instrument efficiency is determined with a calibration 
source equal to or greater than the area of the probe.  

Source-to-Detector Distance:  The detector is calibrated at a source-to-detector distance 
that is the same as the detector-to-surface distance used in the field.  

Window Density Thickness:  The detector is calibrated with a probe window density 
thickness that is the same as the probe window density thickness used in the field.  

Detector-Related Factors - Ambient Conditions:  If ambient conditions such as the 
temperature, pressure, and humidity vary significantly, during calibration and during field 
use, corrections to the detector’s response will be considered. 

7.5.2 SURFACE EFFICIENCY (εS) FOR SURFACE ACTIVITY MEASUREMENTS 

The surface efficiency term in Equation 2 is used to determine the 4π total efficiency for 
a particular surface and condition.  Suitable values are based on the radiation and 
radiation energy, and are primarily impacted by the backscatter and self-absorption 
characteristics of the surface on which the contamination exists in the field.  Backscatter 
is most affected by the energy of the radiation and the density of the surface material.  
Self-absorption characteristics or attenuation are also a function of the radiation’s energy 
and surface condition.  Surfaces typically encountered in the field include concrete, 
wood, dry wall, plaster, carpet, and metal.  Surface conditions include both physical 
effects, such as scabbled concrete, and the effect of surface coatings, i.e., dust, paint, rust, 
water, and oil. 

In the absence of experimentally determined surface efficiencies, ISO-7503-1 and 
NUREG 1507, provide conservative recommendations for surface efficiencies.  ISO-
7503-1, recommends a surface efficiency of 0.5 for maximum beta energies exceeding 
0.5 MeV, and to use a surface efficiency of 0.25 for beta energies between 0.15 and 0.4 
MeV and for alpha emitters (ISO, 1998), (NRC, 1997).  NUREG-1507 provides surface 
efficiencies based on studies performed primarily at ehe Oak Ridge Institute for Science 
and Education (ORISE).  In general, NUREG-1507 indicates that the ISO rule-of-thumb 
for surface efficiencies is conservative, particularly for beta-emitting radionuclides with 
end-point energies between 0.25 MeV and 0.4 MeV. 

The surface condition on the areas, equipment, materials, and tools will be metal/concrete 
surfaces that may be slightly covered with dust.  The surface efficiency for alpha emitters 
used in accordance with ISO-7503-1 is 0.25 and for beta emitters is 0.25. 

7.5.3 PROBE AREA CORRECTION FACTOR FOR SURFACE ACTIVITY 
MEASUREMENTS 

In Equation 2, WA is the size of the “active” area of the detector window.  If the area of 
the detector window (cm2) does not equal 100 cm2, it is necessary to convert the detector 
response to units of dpm per 100 cm2. 
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7.5.4 STATIC MDC FOR GROSS ALPHA-BETA SURVEYS 

The static MDC is the level of radioactivity, on a surface, that is practically achievable by 
the overall measurement process.  The conventional equation, Equation 2, was used to 
calculate instrument MDCs in dpm per 100 cm2 when the background and sample were 
counted for the same time intervals. 

Equation 2 
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Where: 

CB = background count rate (cpm) 

TB = background counting time (min) 

ει  = instrument efficiency (count per particle)  

εs = contaminated surface efficiency (particle per disintegration) 

WA= area of the detector window (cm2) 

If the background and sample were counted for different time intervals, Equation 3 was 
used to calculate the MDC in dpm per 100 cm2. 

Equation 3 
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Where: 

RB = background count rate (cpm) 

TB = background counting time (min) 

TS+B = sample counting time (min) 

ει  = the instrument efficiency (count per particle) 

εs = the contaminated surface efficiency (particle per disintegration) 

WA = the area of the detector window (cm2) 
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7.5.5 SCANNING MINIMAL DETECTABLE COUNT RATE, (MDCR) 

The minimum detectable number of net source counts in the scan interval, for an ideal 
observer, was arrived at by multiplying the square root of the number of background 
counts (in the scan interval) by the detectability value associated with the desired 
performance (as reflected in d’) as shown in Equation 4. 

Equation 4 

 

Where: 

d’ =  index of sensitivity (α and β error) – MARSSIM Table 6.5 

bi  =  number of background counts in scan time interval (count) 

i  =  scan or observation interval (s) (time that a typical source remains under the     

        probe during the scan) 

7.5.6 SCAN MDC 

The scan MDC was determined from the minimum detectable count rate (MDCR) by 
applying conversion factors that account for detector and surface characteristics and 
surveyor efficiency.  As discussed above, the MDCR accounts for the background level, 
performance criteria (d’), and observation interval. The observation interval during 
scanning is the actual time that the detector can respond to the contamination source.  
This interval depends on the scan speed, detector size in the direction of the scan, and 
area of elevated activity.  

The scan MDC for equipment, material, and tool surfaces was calculated using Equation 
5 below. 

Equation 4 
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Where: 

MDCR =  discussed in Section 7.5.5 

p   =  surveyor efficiency factor 

ει  =  instrument efficiency (count per particle)  

ibdMDCR i 60' ×=
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εs  =  contaminated surface efficiency (particles per disintegration)  

WA  =  area of the detector window (cm2)  

7.5.7 SCAN MDCS FOR ALPHA EMITTERS (125 CM2 PROBE) 

Scanning for alpha emitters differs significantly from scanning for beta and gamma 
emitters in that the expected background response of most alpha detectors is very close to 
zero.  The following sections cover scanning for alpha emitters and assumes that the 
surface being surveyed is similar in nature to the material on which the detector was 
calibrated.  In this respect, the approach is purely theoretical.  Surveying surfaces that are 
dirty, non-planar, or weathered can significantly affect the detection efficiency and 
therefore bias the expected MDC for the scan. The use of reasonable detection efficiency 
values instead of optimistic values is highly recommended. 

Since the time a contaminated area is under the probe varies and the background count 
rate of some alpha instruments is less than 1 cpm, it is not reasonable to determine a fixed 
MDC for scanning. Instead, it is more practical to determine the probability of detecting 
an area of contamination at a predetermined DCGL for given scan rates. 

For alpha survey instrumentation with backgrounds ranging from <1 to 3 cpm, a single 
count provides a surveyor sufficient cause to stop and investigate further. Assuming this 
to be true, the probability of detecting given levels of alpha surface contamination can be 
calculated by use of Poisson summation statistics. 

Given a known scan rate and a surface contamination release limit, the probability of 
detecting a single count while passing over the contaminated area was calculated using 
Equation 6 below. 

Equation 5 
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Where: 

P (n≥1)= probability of observing a single count 
G = contamination activity (dpm) 
E = detector efficiency (4π) 
d = width of detector in direction of scan (cm) 
v = scan speed (cm/s) 

Once a count is recorded and the guideline level of contamination is present the surveyor 
should stop and wait until the probability of getting another count is at least 90%. This 
time interval can be calculated by: 
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Where: 

 t = time period for static count(s) 
 C = contamination guideline (dpm /100cm2) 
 A = physical probe area (cm2) 
 E = detector efficiency (4π) 

7.5.8 SCAN MDC (ALPHA, 125 CM2  PROBES) 

Using the following equation (Abelquist, 2001), one can calculate the activity of a 100 
cm2 “hot spot” with a 90 % probability of detection using Equation 7 below. 

 

 

 

Equation 6 
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Where: 

t = dwell time over source (seconds) 
εi = Instrument efficiency (counts per particle) 
εs = contaminated surface efficiency (particles per disintegration) 

 

7.6 DETECTION SENSITIVITY—STATIC AND SCAN MINIMUM 
DETECTABLE CONCENTRATION (MDC), GAMMA SURVEYS  

7.6.1 STATIC MDC 
The static MDC represents the smallest level of radioactivity, on a surface, that is 
statistically detectable by the measurement process. Equation 8 was used to calculate the 
MDC for gamma radiation. 

Equation 7 
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Where: 

RB = background count rate (cpm) 
TB =  background counting time (min) 

7.6.2 SCANNING MINIMUM DETECTABLE COUNT RATE, GAMMA 
The minimum detectable number of net source counts in the scan interval, for an ideal 
observer, can be arrived at by multiplying the square root of the number of background 
counts (in the scan interval) by the detectability value associated with the desired 
performance (as reflected in d') as shown in Equation 9 below. 
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Equation 8 
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Where: 

d'  = index of sensitivity (α and β error)  
bi  = number of background counts in scan time interval (count) 
i = scan or observation interval(s) 

7.6.3 SCAN MDC FOR GAMMA SURVEYS (2-INCH BY 2-INCH NAI PROBE) 
The gamma scan MDC (in pCi/g) for land areas is based on the area of elevated activity, depth of 
contamination, and the radionuclide (i.e., energy and yield of gamma emissions). Table 6.7 of 
MARSSIM states a scan MDC for a 2” by 2” NaI detector as 1.8 pCi/g for Th-232.  

Table 11 presents a summary of the instrumentation that was used while performing the 
surveys. 
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7.7 SURVEY DESIGN 

7.7.1 CLASS 1 AREAS EXCAVATION AREA BOTTOM/SIDEWALLS, SITE 1 

7.7.1.1 Gamma Scan Surveys 
The surveys consisted of 100% gamma scan surveys of the excavation bottom and 
sidewalls using a Ludlum Mode 2350-1 Data Logger coupled to a Ludlum Model-44-10 
2-inch by 2-inch NaI detector.  

 
Table 11. Instrumentation for AWS Radiological Surveys 

 

Information Alpha Measurements Beta Measurements
Gamma 

Measurements 

Areas Surveyed Concrete Metal Concrete Metal Site 1 Soils 

Instrument Model 
Ludlum 
 2360 

Ludlum 
 2360 

Ludlum 
 2360 

Ludlum 
 2360 

Ludlum  
2350 

Instrument Serial No. 276986 276986 276986 276986 120588 

Instrument Detector 
Scintillation

43-93 
Scintillation 

43-93 
Scintillation

43-93 
Scintillation

43-93 
NaI 

44-10 

Probe Serial No. PR 299605 PR 299605 PR 299605 PR 299605 PR 31828 

Calibration Source 
Th-230 
100 cm2 

Th-230 
100 cm2 

Tc-99 
100 cm2 

Tc-99 
100 cm2 

Cs-137 
Button 

Probe Window Thickness 
mg/cm2 1.2 1.2 1.2 1.2 N/A 

Probe Size in cm2 100 100 100 100 2” by 2” 
Instrument Efficiency (εi)  0.385 .385 .339 .339 N/A 
Instrument Background 

(CPM) 3.8 3.2 154 112 5,327 

Static Count Time (Minutes) 2 2 2 2 N/A 

Surface Efficiency  (εs)   0.25 0.25 0.25 0.25 N/A 

Total Efficiency (4π) (εt)  .088 .102 .070 .081 N/A 
Radionuclides of Concern Th-232 Th-232 Th-232 Th-232 Th-232 
Static MDC in dpm/100cm2  82 77 500 429 N/A 
Scan Observation Interval 

(Seconds) 7 7 7 7 2 
Scan Probability % Alpha 

Measurements  100 100 N/A N/A N/A 
Scan MDC in dpm/100cm2 

Beta Measurements  N/A N/A 1,989 1,696 N/A 

Scan MDC in dpm/100cm2 
@ 90% Probability 

Alpha Measurements  205 205 N/A N/A N/A 
Investigation Level in CPM 

Gamma N/A N/A N/A N/A 7,110 
Gross DCGL 1,000 1,000 N/A N/A 3 pCi/g 
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7.7.1.2 Excavation/Overburden Soil Samples 

In each 6” lift below 2’ bgs down to 4’ bgs in the excavation area, a minimum of 16 soil 
samples were collected from biased and systematic locations following excavation and 
gamma scan activities. Sixteen surface (0-15 cm below the excavated grade surface) 
samples were collected from each sampling location within each excavation. Section 5.2 
of this report provides a discussion of the soil sample and analysis results. 
 
Sampling equipment and tools were wiped down and surveyed after each sample to 
ensure no cross contamination occurred during the sampling process.  If contamination 
was found above the minimum detectable count rate of the survey instrument, the 
equipment was then decontaminated.  
 
Approximately 300 to 500 grams of soil were collected from each sample location. 
Samples were prepared by removing vegetation, rocks, and foreign objects exceeding ¼ 
inch in diameter. The samples, once prepared, were placed into an appropriate container. 
Collection methodology, chain of custody, and analysis requirements are detailed in 
AWS's SOP’s. Copies of the applicable SOP’s will be furnished upon request. 
 
The samples were sent to an off-site laboratory for isotopic thorium (alpha spectroscopy) 
analysis. Test Method: A-01-R.  

7.7.1.3 Excavation Bottom Soil Samples 
Following soil removal down to 4’ bgs in the excavation area, and a 100% gamma scan 
walkover survey of the excavation bottom, a minimum of 16 soil samples were collected 
from systematic locations following excavation and gamma scan activities. Twenty four 
systematic surface (0-15 cm below the excavated grade surface) samples were collected 
from each sampling location within the excavation bottom.  
 
Sampling equipment and tools were wiped down and surveyed after each sample to 
ensure no cross contamination occurred during the sampling process.  If contamination 
was found above the minimum detectable count rate of the survey instrument, the 
equipment was then decontaminated.  
 
Approximately 300 to 500 grams of soil were collected from each sample location. 
Samples were prepared by removing vegetation, rocks, and foreign objects exceeding ¼ 
inch in diameter. The samples, once prepared, were placed into an appropriate container. 
Collection methodology, chain of custody, and analysis requirements are detailed in 
AWS's SOP’s. Copies of the applicable SOP’s will be furnished upon request. 
 
The samples were sent to an off-site laboratory for isotopic thorium (alpha spectroscopy) 
analysis. Test Method: A-01-R.  

Section 11.1 of this report provides a summary and discussion of the results. 

7.7.1.4 Sidewall Soil Samples 
Following soil removal down to 4’ bgs in the excavation area, and a 100% gamma scan 
walkover survey of the excavation sidewalls, a minimum of 16 soil samples were 
collected from systematic locations following excavation and gamma scan activities. 
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Sixteen systematic and four biased samples were collected from each sampling location 
within the excavation sidewalls.  
 
Sampling equipment and tools were wiped down and surveyed after each sample to 
ensure no cross contamination occurred during the sampling process.  If contamination 
was found above the minimum detectable count rate of the survey instrument, the 
equipment was then decontaminated.  
 
Approximately 300 to 500 grams of soil were collected from each sample location. 
Samples were prepared by removing vegetation, rocks, and foreign objects exceeding ¼ 
inch in diameter. The samples, once prepared, were placed into an appropriate container. 
Collection methodology, chain of custody, and analysis requirements are detailed in 
AWS's SOP’s. Copies of the applicable SOP’s will be furnished upon request. 
 
The samples were sent to an off-site laboratory for isotopic thorium (alpha spectroscopy) 
analysis. Test Method: A-01-R.  

 
Section 11.2 of this report provides a summary and discussion of the results. 

 

7.7.2 EQUIPMENT, MATERIALS, AND TOOLS  

7.7.2.1 Gross Alpha/Gross Beta Scan Surveys 
The surveys consisted of 100% direct scan surveys for alpha-beta radiations using a large 
area scintillation detector system (Ludlum Instruments Model 2360 Data Logger or 
equivalent coupled to a Ludlum Instruments Model 43-93 scintillation detectors or the 
equivalent). 

7.7.2.2 Gross Alpha/Gross Beta Direct Measurements 
The surveys consisted of 2-minute direct measurement surveys for alpha-beta radiations 
using a large scintillation detector system (Ludlum Instruments Model 2360 Data Logger 
or equivalent coupled to a Ludlum Instruments Model 43-93 scintillation detectors or the 
equivalent). 

The results of the direct measurements were recorded on form AWS-001RCS, Radiation 
Contamination Survey Cover Sheet or equivalent electronic spreadsheet.   

 
7.7.2.3 Gross Beta-Gamma-Alpha Loose Surface Contaminations Surveys 

Loose surface contamination surveys of alpha and beta/gamma emitters were performed 
using cloth smears.   
 
The swipe survey was performed by wiping over an area of 100 cm2 (~ 4" by 4") with a 
cloth smear, and applying moderate pressure.  

  
The smears were analyzed with a Ludlum Model-2929 Dual Channel Scaler phoswich 
detector or equivalent in accordance with AWS Instrument Operating Procedure IOP-
002, “Operation and Calibration of the Ludlum Model 2929 Dual Channel Scaler”. 
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The results of the smears analysis were recorded on form AWS-006, Smear Counting 
Analysis Report or equivalent electronic spreadsheet. 
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8.0 Health and Safety Considerations 

The removal of radiologically impacted soils and surveys at the NSF-IH were conducted 
in accordance with the applicable sections of the AWS Health and Safety Plan (HASP).  
Excavation health and safety considerations were described in this plan. All on site personnel 
read and understood the contents of the plan prior to beginning work on the project. All on-site 
workers signed a statement that they read and understood the requirements of the HASP. 

8.1 HAZARD ANALYSIS 

The job hazard Analysis identifies potential safety, health and environmental hazards and 
provides for the protection of personnel, the community, and the environment. 

8.1.1 RADIOLOGICAL EXPOSURE 

Residual amounts of low-level radioactive material may be present in the soil in the work 
area at the NSF-IH Site 1 area.  Personnel performing the surveys and soil removal wore 
dosimetry and modified Level D PPE as described in Sections 3.2 and 8.2.2 of this report. 

8.2 HAZARD CONTROLS 

The following control measures were implemented during the survey activities.  The 
control measures were intended to supplement the HASP. 

8.2.1 RADIATION WORK PERMIT 

A Radiation Work Permit (RWP) was prepared and specified the activities to be 
performed and all radiological control requirements and safety requirements for the work. 
All personnel assigned to site work were required to read and sign the RWP 
acknowledging that they understood the requirements prior to beginning work. 

The RWP was also used as an information document for industrial safety.  Hazards other 
than radiological were included in the RWP so proper protection could be taken for all 
possible hazards from one controlling document.  Implicit in any RWP was the need for a 
briefing on the radiological conditions present in the work environment. 

The RWP listed and specified levels of protection for each worker covered by the RWP.  
The RWP also detailed the dosimetry requirements, the protective clothing requirements, 
and the expected radiation and contamination levels to be encountered during the job. 

8.2.2 PPE 

Personnel performing the work at NSF-IH wore modified Level D PPE in accordance 
with the PPE selection matrix in the HASP. 

The modified Level D PPE consisted of: 

• Steel-toed shoes; 
• Hard hat; 
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• Safety glasses; 
• Rubber shoe covers; 
• Latex or equivalent gloves (when collecting soil samples). 

8.2.3 SAFETY EQUIPMENT 

In addition to other equipment specified in the HASP, the following safety equipment 
was staged at the NSF Indian Head temporary office space: 

• First aid kit 
• Fire extinguisher 
• Eye wash kit 

8.3 TRAINING 
Personnel performing activities associated with the NSF Indian Head work activities 
received training covering the Work Plan and HASP. 

All on-site project personnel shall have completed at least 40 hours of hazardous waste 
operations-related training, as required by the Occupational Safety and Health 
administration (OSHA) Regulation 29 CFR Part 1910.120. Those personnel who have 
completed the 40-hour training more than 12 months prior to start of field activities shall 
have completed an 8-hour refresher course within the past twelve months. 

The Project Manager shall have completed an additional 8 hours of relevant supervisory 
health and safety training. 

Personnel operating the survey detection equipment were qualified ANSI 3.1 Senior 
Health Physics Technicians based on training and experience outlined in Section 4.4.6 
and 4.5.3.2 of ANSI standard ANSI/ANS-3.1-1993 (ANSI/ANS, 1993).   

A formal review and documentation of key personnel qualifications to perform the 
required work was made by management and verified during the pre-job briefing 
conducted prior to start of operations.  Project personnel were familiar with the handling 
and storage of radioactive materials, contamination controls, and the use of radiation 
survey equipment.   

8.4 HAZARD COMMUNICATIONS 
The Project Manager ensured that crewmembers understood their obligation to safety and 
ensured that members were familiar with the elements of the safety program.  A copy of 
the Health and Safety Plan was maintained in the on-site project office.   

Daily tailgate safety meetings were conducted and documented as specified in the Health 
and Safety Plan.  Material Safety Data Sheets (MSDSs) for all hazardous substances and 
materials that were used on site were maintained in the on-site project office. 
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9.0 Quality Assurance 

9.1 EQUIPMENT 
The instruments and systems used for the work effort were calibrated on an annual 
frequency using the manufacturer’s calibration protocol to National Institute of Standards 
and Technology (NIST) traceable sources.   

Survey instruments were source checked daily prior to the start of survey activities. 

Copies of the instrument calibration data are presented in this report in Appendix M. 

Copies of instrument daily response checks are presented in Appendix N. 

9.2 RECORDS AND REPORTS 
All survey records and reports were completed in accordance with Section 9.2 of the 
approved Work Plan (AWS, 2015b).  

9.3 QUALITY CONTROL SAMPLES 

Paired duplicates of 10 % of the swipe samples were collected and counted on site. The 
results of the QC duplicate samples were compared to each other. A maximum deviation of ± 
20% was the satisfactory objective of the comparison of the samples. All of the results of the 
duplicate swipe samples were within the ± 20% range and are included in the 
Radiation/Contamination survey reports in the applicable appendices of this report. 

9.4 DATA MANAGEMENT 
Data was maintained in the on-site office.  Backup copies of data was made routinely and 

maintained on the computer provided.  Further, backup copies of survey and sample results were 
routinely transferred to CDs or other removable electronic media. 
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10.0 SURVEY PROCEDURES AND MEASUREMENT DATA 
INTERPRETATION 

10.1 SURFACE ACTIVITY MEASUREMENTS 

Measurements to quantify surface activity levels represent the fundamental compliance 
measurements for buildings and structures.  ISO-7503, NUREG-1507, and ASTM were used as 
technical guidance to ensure the accurate measurement of surface activity. 

Equation 12 was used to document and calculate the surface activity in dpm per 100 cm2. 
Equation 9 

2 100 cm

W
RR

A
A

si

BBS
S

εε

−
= +  

Where: 

AS = total surface activity (dpm/100 cm2) 

RS+B  = the gross count rate of the measurement in cpm, 

RB = the background count rate in cpm 

ει = the instrument efficiency (counts per particle) 

εs = the contaminated surface efficiency (particles per disintegration) 

WA = the area of the detector window (cm2) 

This equation has two efficiency terms, which account for differences between the 
conditions under which the detector is calibrated, and conditions under which the detector is used 
in the field.  The instrument efficiency (εi) is discussed in Section 7.5.1, and is determined under 
ideal conditions in the laboratory.  The surface efficiency is discussed in Section 7.5.2 and is 
used to determine the 4π total efficiency for a particular surface and condition. 

10.2  INVESTIGATION LEVEL CALCULATIONS  

The gamma scan investigation level in gross cpm, discussed in Section 6.4.6.3 was 
calculated by using Equation 15 below: 

Equation 10 

B
Investigation Level in CPM= R  3+ σ  
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Where: 

RB =  Average Background Count Rate 

σ = Standard Deviation of Background Count Rate 

Table 12 presents a summary of the investigation level values. 
Table 12. Investigation Level Values 

Dates Of 
Survey 

Type of 
Survey/Area 

Surveyed 

Instrument 
Model 

#/Detector 
Model # 

Instrument 
Serial 

#/Detector 
Serial # 

Instrument 
Mean 

Background 
Level in Gross 

CPM γ 

Investigation Level 
in  Gross CPM γ 

October, 2015 Gamma Scans/Site 
1 Soils 2350-1/44-10 120588/318218 5,327 cpm 7,110 cpm 

December, 
2015 

Gamma 
Scans/Soil 

Laydown Area 
2350-1/44-10 126172/192589 5,246 cpm 6,216 cpm 

 

10.3 DATA INTERPRETATION 

Basic statistical quantities were calculated for the data in order to identify patterns, 
relationships and any type anomaly. 

The Project Manager reviewed the data at the end of each phase of the survey to determine 
the validity of the results and ensure adequate coverage of the survey areas. The survey results are 
presented in various appendices of this report.  
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11.0 Survey Analysis and Results 
The survey design always makes use of the statistical tests in helping to assure that the 

number of sampling points and the instrument measurement sensitivities are adequate, but not 
excessive, for the decision made.  Radiological survey data was obtained in units of cpm and 
activity that have no intrinsic meaning to the release limits.  Soil sample data was converted to 
pCi/g and surface area readings to dpm/100cm2 to evaluate results with the release limits and to 
help identify areas which would require additional remediation. 

11.1 SITE 1 EXCAVATION BOTTOM 
Following soil removal in the excavation area, a final status survey was performed in the 

area. 

11.1.1 GAMMA SCAN SURVEY 
Following soil removal a 100% gamma scan walkover survey was performed.  All of the 
scan results were below the Investigation Level defined Section 6.4.6.3 of this report.  
 
Figure 14 presents a map summarizing the gamma scan results within the excavation 
area. 
 
The survey report is presented in this report in Appendix O. 

 
The instrument information used during these surveys is as follows: 

Instrument Model #: Ludlum Model 2350-1 Data Logger 

Instrument Serial Number: 120588 

Detector Model #: Ludlum Model 44-10 

Detector Serial Number: 318218 

Calibration Due Date: 6/19/2016 

 

11.1.2 SOIL SAMPLES 
Twenty four soil samples were collected during the effort.   
 
Figure 14 presents a map of the sample locations. 
 
The samples were sent to an off-site laboratory for isotopic thorium analysis by alpha 
spectroscopy. Test Method: A-01-R.  
 
Table 13 below presents a summary of the soil sample results. 
 
The laboratory data report for the samples is presented in Appendix P of this report. 

 
Table 13 presents a summary of the isotopic thorium analysis results for the three 

isotopes of thorium.  It also presents the 2σ (standard deviation) counting uncertainty error for 
each of the samples. The average sample concentration and standard deviation of the sample 
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group is also presented at the bottom of the table. None of the sample results were above the 
DCGL of 3.0 pCi/g for Th-232.    

 
 
 

 
Figure 14. Removal Excavation Area Bottom Survey Map 
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Table 13. Removal Area Excavation Bottom Sample Summary Table 

Date 
Sampled

Time 
Sampled

Sample Depth 
Below Grade 

Surface in 
inches

Sample 
Matrix Location/Description

Th-228 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-230 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-232 
Results in 

pCi/g

2 σ 
Uncertainty 

+/- pCi/g Comments/Notes
IHS1EB- A0 10/23/2015 O948 48-54" Soil Excavation Bottom 0.537 0.144 0.68 0.16 0.636 0.154
IHS1EB- A1 10/23/2015 O950 48-54" Soil Excavation Bottom 1.05 0.206 0.7 0.162 0.871 0.182
IHS1EB- A2 10/23/2015 O952 48-54" Soil Excavation Bottom 0.923 0.19 0.927 0.188 0.972 0.192
IHS1EB- A3 10/23/2015 O953 48-54" Soil Excavation Bottom 0.779 0.169 0.684 0.155 0.801 0.169
IHS1EB- B0 10/23/2015 O956 48-54" Soil Excavation Bottom 0.663 0.153 0.595 0.142 0.717 0.158
IHS1EB- B1 10/23/2015 1000 48-54" Soil Excavation Bottom 0.585 0.145 0.532 0.137 0.468 0.126
IHS1EB- B2 10/23/2015 1002 48-54" Soil Excavation Bottom 0.764 0.175 0.624 0.153 0.751 0.169
IHS1EB- B3 10/23/2015 1003 48-54" Soil Excavation Bottom 0.743 0.169 0.763 0.171 0.753 0.169
IHS1EB- C0 10/23/2015 1007 48-54" Soil Excavation Bottom 0.612 0.15 0.444 0.123 0.439 0.23
IHS1EB- C1 10/23/2015 1009 48-54" Soil Excavation Bottom 0.791 0.173 0.704 0.161 1.22 0.22
IHS1EB- C2 10/23/2015 1010 48-54" Soil Excavation Bottom 0.712 0.166 0.718 0.166 0.56 0.145
IHS1EB- C3 10/23/2015 1012 48-54" Soil Excavation Bottom 0.71 0.158 0.731 0.159 0.647 0.148
IHS1EB- D0 10/23/2015 1014 48-54" Soil Excavation Bottom 0.781 0.17 0.615 0.147 0.857 0.177
IHS1EB- D1 10/23/2015 1017 48-54" Soil Excavation Bottom 0.778 0.176 0.757 0.169 0.689 0.16
IHS1EB- D2 10/23/2015 1019 48-54" Soil Excavation Bottom 2.24 0.322 0.83 0.173 2.33 0.329
IHS1EB- D3 10/23/2015 1020 48-54" Soil Excavation Bottom 0.767 0.176 0.692 0.165 0.725 0.169
IHS1EB- E0 10/23/2015 1022 48-54" Soil Excavation Bottom 1.29 0.225 0.575 0.14 1 0.191
IHS1EB- E1 10/23/2015 1024 48-54" Soil Excavation Bottom 0.811 0.18 0.715 0.167 0.694 0.163
IHS1EB- E2 10/23/2015 1026 48-54" Soil Excavation Bottom 0.561 0.144 0.756 0.166 0.597 0.145
IHS1EB- E3 10/23/2015 1028 48-54" Soil Excavation Bottom 0.744 0.168 0.669 0.156 0.724 0.162
IHS1EB- F0 10/23/2015 1030 48-54" Soil Excavation Bottom 0.658 0.154 0.733 0.161 0.723 0.159
IHS1EB- F1 10/23/2015 1032 48-54" Soil Excavation Bottom 0.701 0.165 0.822 0.178 0.688 0.161
IHS1EB- F2 10/23/2015 1034 48-54" Soil Excavation Bottom 0.347 0.108 0.542 0.14 0.349 0.108
IHS1EB- F3 10/23/2015 1040 48-54" Soil Excavation Bottom 0.549 0.139 0.493 0.131 0.613 0.146

Maximum: 2.240 0.927 2.330
Denotes Sample Result is Between 2.0 and 3.0 pCi/g. Average: 0.796 0.679 0.784

Standard Deviation: 0.358 0.112 0.378

DCGL is 3.0 pCi/g for Th-232.

Isotopic Thorium/Alpha Spectroscopy

Sample ID#

 

11.2 SITE 1 EXCAVATION SIDEWALLS 
Following soil removal in the excavation area, a final status survey was performed on the 

sidewalls of the area. 

11.2.1 GAMMA SCAN SURVEY 
Following soil removal a 100% gamma scan walkover survey was performed.  All of the 
scan results were below the Investigation Level defined in Section 6.4.6.3 of this report, 
with the exception of four areas which were slightly above (7,500 cpm) the Investigation 
Level (7,110 cpm). Biased soil samples were collected from these four locations.   
 
Figure 14 presents a map illustrating the locations of the biased soil samples collected 
where scans were slightly above the Investigation Level. 
 
The survey report is presented in this report in Appendix Q. 
 
The instrument information used during these surveys is as follows: 
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Instrument Model #: Ludlum Model 2350-1 Data Logger 

Instrument Serial Number: 120588 

Detector Model #: Ludlum Model 44-10 

Detector Serial Number: 318218 

Calibration Due Date: 6/19/2016 

11.2.2 SOIL SAMPLES 
Twenty soil samples were collected during the effort.  The samples were sent to an off-
site laboratory for isotopic thorium analysis by alpha spectroscopy. Test Method: A-01-
R.  

Figure 15 presents a map of the sample locations. 

Table 14 below presents a summary of the soil sample results. 

The laboratory data report for the samples is presented in Appendix R of this report. 

Table 14 presents a summary of the isotopic thorium analysis results for the three 
isotopes of thorium.  It also presents the 2σ (standard deviation) counting uncertainty error for 
each of the samples. The average sample concentration and standard deviation of the sample 
group is also presented at the bottom of the table. None of the sample results were above the 
DCGL of 3.0 pCi/g for Th-232.    
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denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000 cpm

Comments:

The sidewalls were was 100% gamma scan surveyed.

Action Level: 7,110 cpm.

Results were between 5K and 7.5K cpm.

#

 
Figure 15. Excavation Sidewalls Gamma Scan Survey Map 
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Table 14. Excavation Area Sidewall Sample Summary Table 

Date 
Sampled

Time 
Sampled

Sample Depth 
Below Grade 

Surface in 
inches

Sample 
Matrix Location/Description

Th-228 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-230 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-232 
Results in 

pCi/g

2 σ 
Uncertainty 

+/- pCi/g Comments/Notes
IHSWB- 1 10/26/2015 1326 18-24" Soil Excavation Sidewall 0.657 0.155 0.671 0.159 0.575 0.143 Biased Sample
IHSWB- 2 10/26/2015 1340 24-30" Soil Excavation Sidewall 0.55 0.148 0.609 0.153 0.826 0.18 Biased Sample
IHSWB- 3 10/26/2015 1520 18-24" Soil Excavation Sidewall 0.565 0.146 0.734 0.166 0.618 0.15 Biased Sample
IHSWB- 4 10/26/2015 1526 18-24" Soil Excavation Sidewall 0.666 0.159 0.544 0.14 0.58 0.144 Biased Sample

IHS1SW- 1 10/27/2015 O748 18-24" Soil Excavation Sidewall 0.693 0.165 0.74 0.168 0.748 0.168
IHS1SW- 2 10/27/2015 O750 24-30" Soil Excavation Sidewall 0.886 0.189 0.834 0.18 0.827 0.179
IHS1SW- 3 10/27/2015 O753 18-24" Soil Excavation Sidewall 0.845 0.179 0.625 0.149 0.819 0.172
IHS1SW- 4 10/27/2015 O755 24-30" Soil Excavation Sidewall 0.633 0.152 0.647 0.152 0.643 0.151
IHS1SW- 5 10/27/2015 O757 24-30" Soil Excavation Sidewall 0.654 0.149 0.524 0.131 0.576 0.138
IHS1SW- 6 10/27/2015 O800 18-24" Soil Excavation Sidewall 0.65 0.164 0.818 0.181 0.86 0.185
IHS1SW- 7 10/27/2015 O802 18-24" Soil Excavation Sidewall 0.96 0.191 0.752 0.165 0.984 0.192
IHS1SW- 8 10/27/2015 O805 30-36" Soil Excavation Sidewall 0.829 0.18 0.63 0.143 0.856 0.166
IHS1SW- 9 10/27/2015 O807 24-30' Soil Excavation Sidewall 0.666 0.162 0.82 0.18 0.672 0.16
IHS1SW- 10 10/27/2015 O810 18-24" Soil Excavation Sidewall 1.47 0.249 0.756 0.168 1.31 0.231
IHS1SW- 11 10/27/2015 O811 24-30" Soil Excavation Sidewall 0.886 0.186 0.756 0.168 0.848 0.18
IHS1SW- 12 10/27/2015 O813 18-24" Soil Excavation Sidewall 0.944 0.191 0.766 0.168 0.831 0.176
IHS1SW- 13 10/27/2015 O815 30-36" Soil Excavation Sidewall 0.702 0.17 0.634 0.157 0.628 0.156
IHS1SW- 14 10/27/2015 O816 18-24" Soil Excavation Sidewall 0.886 0.184 0.685 0.159 0.866 0.179
IHS1SW- 15 10/27/2015 O822 24-30" Soil Excavation Sidewall 2.3 0.321 0.593 0.14 1.184 0.276
IHS1SW- 16 10/27/2015 O826 18-24' Soil Excavation Sidewall 0.755 0.169 0.499 0.134 0.64 0.152

Maximum: 2.300 0.834 1.310
Average: 0.860 0.682 0.795

Standard Deviation: 0.395 0.100 0.197

DCGL is 3.0 pCi/g for Th-232.

Isotopic Thorium/Alpha Spectroscopy

Sample ID#

 

11.3 SOIL LAYDOWN AREA 
Following site restoration operations, a final status survey was performed in the soil 

laydown area following removal of the soil stockpiles in the area. 

11.3.1 GAMMA SCAN SURVEY 
Following stockpile removal a 50% gamma scan walkover survey was performed.  All of 
the scan results were below the Investigation Level defined in Section 6.4.6.3 of this 
report.  
 
Figure 16 presents a map summarizing the gamma scan results. 

 
The survey report is presented in this report in Appendix S. 

11.3.2 SOIL SAMPLES 
Sixteen soil samples were collected during the effort. The samples were sent to an off-site 
laboratory for isotopic thorium analysis by alpha spectroscopy. Test Method: A-01-R. 
 
Figure 17 presents a map of the sample locations.  .   
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The laboratory data report for the samples is presented in Appendix T of this report. 
 
All of the samples results were below the DCGL of 3 pCi/g. 
 

 
Figure 16. Soil Laydown Area Gamma Scan Survey Map 
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Figure 17. Soil Laydown Area Sample Location Map 

 
 

Table 15 below presents a summary of the soil sample results. 
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Table 15. Soil Laydown Area Sample Summary Table 

Date 
Sampled

Time 
Sampled

Sample Depth 
Below Grade 

Surface in 
inches

Sample 
Matrix Location/Description

Th-228 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-230 
Results 
in pCi/g

2 σ 
Uncertainty 

+/- pCi/g

Th-232 
Results in 

pCi/g

2 σ 
Uncertainty 

+/- pCi/g Comments/Notes
IHS1SLD- 1 12/15/2015 O815 0-6" Soil Soil Laydown Area 0.587 0.145 0.808 0.172 0.608 0.145
IHS1SLD- 2 12/15/2015 O820 0-6" Soil Soil Laydown Area 0.642 0.162 0.694 0.164 0.589 0.15
IHS1SLD- 3 12/15/2015 O825 0-6" Soil Soil Laydown Area 0.629 0.156 0.807 0.175 0.462 0.129
IHS1SLD- 4 12/15/2015 O830 0-6" Soil Soil Laydown Area 0.458 0.13 0.739 0.164 0.594 0.144
IHS1SLD- 5 12/15/2015 O835 0-6" Soil Soil Laydown Area 0.708 0.158 0.625 0.146 0.585 0.14
IHS1SLD- 6 12/15/2015 O842 0-6" Soil Soil Laydown Area 0.597 0.14 0.479 0.121 0.569 0.132
IHS1SLD- 7 12/15/2015 O847 0-6" Soil Soil Laydown Area 0.652 0.161 0.729 0.166 0.552 0.142
IHS1SLD- 8 12/15/2015 O855 0-6" Soil Soil Laydown Area 0.691 0.166 0.647 0.157 0.776 0.174
IHS1SLD- 9 12/15/2015 O900 0-6" Soil Soil Laydown Area 0.883 0.18 0.662 0.15 0.759 0.162
IHS1SLD- 10 12/15/2015 O905 0-6" Soil Soil Laydown Area 0.768 0.173 0.61 0.15 0.664 0.157
IHS1SLD- 11 12/15/2015 O910 0-6" Soil Soil Laydown Area 0.716 0.164 0.931 0.188 0.69 0.157
IHS1SLD- 12 12/15/2015 O918 0-6" Soil Soil Laydown Area 0.962 0.198 1.26 0.232 0.783 0.175
IHS1SLD- 13 12/15/2015 O923 0-6" Soil Soil Laydown Area 0.773 0.178 0.789 0.177 0.713 0.167
IHS1SLD- 14 12/15/2015 O929 0-6" Soil Soil Laydown Area 0.564 0.143 0.603 0.146 0.605 0.146
IHS1SLD- 15 12/15/2015 O937 0-6" Soil Soil Laydown Area 0.643 0.153 0.84 0.174 0.584 0.141
IHS1SLD- 16 12/15/2015 O944 0-6" Soil Soil Laydown Area 0.661 0.16 0.729 0.164 0.899 0.185

Maximum: 0.962 1.260 0.899
Average: 0.683 0.747 0.652

Standard Deviation: 0.122 0.175 0.111

U-Result is less than the sample detection limit.
ND- Not detected.

Isotopic Thorium/Alpha Spectroscopy

Sample ID#

 

11.4 WASTE PROFILE SAMPLES 
Representative composite waste profile soil samples were collected from Site 1 and sent 

to Test America, Inc. for Toxicity Characteristic Leaching Procedure (TCLP) analysis. In 
accordance with 40 CFR Part 261.21 through 40 CFR Part 261.24 the samples were analyzed 
for: 

• Volatiles 
• Metals 
• Semi-Volatiles 
• Herbicides 
• Pesticides 
• Reactive Sulfide 
• Reactive Cyanide 
• pH 
• Ignitability 
• Percent Moisture 

Based upon review of the sample analysis, there was no RCRA Hazardous waste present other 
than radioactive material, therefore not a mixed waste. The soils were determined not to contain 
a RCRA hazardous substance. 

The waste profile laboratory sample data is in this report in Appendix U. 
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The results of these samples were forwarded to the disposal facility for confirmation of the 
facility Waste Acceptance Criteria (WAC) and approval of the waste streams prior to delivery. 

The disposal facility receiving the Indian Head material for disposal was: 

U.S. Ecology Idaho, Inc. 
20400 Lemley Rd. 
Grand View, ID 83624 
EPA ID: IDD073114654 
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12.0 Waste Management 

12.1 PACKAGING OF WASTE MATERIALS 
The soils were packaged into thirteen 20 cubic yard IP-1 Type containers with hard tops 

and loaded onto flatbed (ABC) rail cars. Each container was lined with a plastic liner prior to 
loading. The container(s) met all applicable Department of Transportation (DOT) requirements. 

Once loaded, a radiological survey of the container’s exterior surface was performed and 
documented to ensure compliance with applicable DOT regulations. The surveys consisted of 
exposure rate surveys and loose surface contamination surveys. 

• A total of thirteen 20 cubic-yard IP-1 Type containers were shipped during the project.  
The total volume of the soils shipped was approximately 172 cubic yards.  

• All of the container exterior survey results were in compliance with DOT regulations.   
 
Container exterior surveys are provided in Appendix V of this report. 

12.2 SHIPMENT AND DISPOSAL OF THE WASTE MATERIALS 
The waste materials were shipped shortly after loading to the licensed disposal facility, 

U.S. Ecology of Grandview, ID, a permitted disposal site for this waste classification by rail.   

Chassis trailer trucks were used to transport the loaded containers to a transload facility 
located in Wampum, PA, approximately 312 miles from the NSF Indian Head site. At the rail 
facility, the loaded bins were loaded onto the rail cars with a crane.   

The waste was classified and shipping manifests, appropriate DOT labeling and shipping 
documentation was completed by a U.S. Army JMC approved senior waste broker prior to the 
containers leaving the NSF Indian Head site. 

Once the material was received at the disposal facility, manifests, and appropriate 
documents were completed and sent to AWS by the disposal facility. Copies of the appropriate 
shipping documents and waste disposal certificates are included in Appendix W. 

12.3 LIQUID RADIOACTIVE WASTE 
No liquid radioactive waste was generated during NSF Indian Head project activities.  

12.4 MIXED WASTE 
No mixed waste was generated as defined by 40 CFR Section 261 requirements during 

NSF Indian Head project activities. 
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13.0 Site Restoration/Post Job Surveys 

13.1 BACKFILL AND SEEDING OF EXCAVATION AREA 
The excavation area was backfilled in six inch lifts with select fill with a six inch layer of 

screened topsoil on top.  The area was compacted using a rolling sheepsfoot type compactor. The 
area was seeded and covered with straw following backfill and compaction.   

13.2 REMOVAL OF SILT FENCING AND DIVERSION FENCING 
At the time of the writing of this report, the silt fencing and diversion fence installed in 

accordance with the E & SC Plan remained in place. In the spring (2016), another site visit is 
scheduled to reseed the areas. Once the vegetation has satisfactorily grown, an additional site 
visit will be made to remove the silt and diversion fences.   

13.3 SOIL LAYDOWN AREA POST JOB SURVEYS 
The area underwent a 50% gamma scan survey following completion of work to identify 

areas of elevated activity from work activities. The result of the survey was compared to the pre 
job survey results.  No areas exceeded the investigation level, established at 3 standard 
deviations above the pre-determined background levels, or were greater than the results of the 
pre work survey. All gamma scan results were between 5,000 to 6,000 gross cpm gamma.   

The soil laydown area surveys are presented in Appendix X. 

13.4 MISCELLANEOUS SURVEYS 
Other miscellaneous surveys were performed during the course of work activities. These 

surveys included material and equipment release surveys. All of the material and equipment 
release survey results were below the DCGLs presented in Table 8.   

The miscellaneous surveys are presented in Appendix Y. 
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14.0 CONCLUSION 

The results of the Final Status Surveys of the excavation bottom and sidewalls of Site 1 
met the release criterion and did not exceed natural background radiation levels. The average 
concentration of the excavation sidewall and bottom samples is 0.79 pCi/g for Th-232 compared 
to the average background concentration of 1.15 pCi/g for Th-232 collected in the reference area.  
Based upon these results, it is recommended that the site be radiologically released for 
unrestricted use.  

The RESRAD Version 6.5 Modeling Code was used to calculate the post remediation 
Total Effective Dose Equivalent (TEDE) dose and cancer risk at the site using the confirmation 
samples from the NTCRA excavation.  This resulted in an average concentration of 0.79 which 
was used in the RESRAD calculation (see Appendix BB) to determine a conservative total 
effective dose that considers all potential pathways and background contributions. 

The RESRAD recalculation at the 0.79 level was to demonstrate compliance with the 
EPA OSWER Directive 9200.4-18 (as updated in an EPA memorandum OSWER 9285.6-20, 
dated 13 July 2014) which recommended TEDE of 12 millirem/yr. and cancer risk levels below 
3x 10-4 in support the decision for unrestricted release of Site 1.  The resulting TEDE was 8.8 
mrem/y over a maximum dose period of 82.6 years, and an excessive cancer risk of 2.1 x 10-4.   

 

The default “Residential Farmer” scenario parameters were used in the RESRAD 
calculations with the exception of the following site specific conditions: 

 

“Contaminated Zone” was changed from the default parameter of 10,000 m2 to the site-
specific value of 540 m2 (size of the Site 1 area rounded up).   

 

“Thickness of Contaminated Zone” was changed from the default value of 2 meters to a 
site-specific value of 1.2 meters.  

 

“The Length Parallel to Aquifer Flow” was changed from the default value of 100 meters 
to a site-specific value of 28 meters.  

 

The average input concentration of 0.79 pCi/g for Th-232 was entered as the 
concentration value. 

 

The pathway selection was set as follows: 

 

• External Gamma  Active 
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• Inhalation (w/o radon) Active 
• Plant Ingestion  Active 
• Meat Ingestion  Active 
• Milk Ingestion  Active 
• Aquatic Foods  Active 
• Drinking Water  Active 
• Soil Ingestion  Active 
• Radon   Suppressed 
• Find peak pathway doses Active 

 

Table 16 below provides a summary of the calculations. 

 
Table 16 RESRAD Calculation Summary Table  

 Duration in 
Years 

Calculated 
TEDE in 
mrem/yr 

Cancer 
Risk 

 

0 0.5 1.5 E-4 

1 1.1 1.5 E-4 

3 2.4 1.7 E-4 

10 6 1.9 E-4 

30 8.6 2.1 E-4 

82.6 (Peak Dose) 8.8 2.1 E-4 

100 8.8 2.1 E-4 

300 8.8 2.1 E-4 

1,000 6.6 1.5 E-4 
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MEMORANDUM OF UNDERSTANDING 
Between 

Naval Sea Systems Command Detachment, Radiological Affairs Suppurt Office; 
U.S. Army Joint Munitions Command, Rod Island. Illinois: and 

Aleut World Solutions (Contractor) 

RE: PERFORMANCE OF RADIOLOGICAL REMEDIAL ACTION UNDER ALEUT 
WORLD SOLUTIONS NRC LICENSE NO. 50-29273-01 AT NAVAL SUPPORT 
FACILITY INDIAN HEAD 

I. Background 

a. The Naval Sea Systems Command Detachment. Radiological Affairs Support Office 
(NAYSEADET RASO) has requested that Aleut World Solutions (AWS) (in a joint venture with 
Bering Sea Environmental ESE) provide radiological services in support of remedial and final 
status survey actions at Installation Restoration Site I at Naval Support Activity South Potomac 
(NSASP}, Naval Support Facility Indian Head (NSF !HD}. Indian Head, MD. a component of 
Naval District Washington. These services have been contracted by the U.S. Army Joint 
Munitions Command QMC). Rock Island, Illinois, through the Naval Low Level Radioactive 
Waste (LLRW) Disposal Program which functions as part of the Department of Defense LLRW 
Disposal Program managed by JMC. As a requirement of the contract W52PU-08-D-0034. 
radiological services will be performed under BSE's Nuclear Regulatory Commission (NRC) 
Radioactive Materials License No. 50-29273-01. 

b. For the purposes of this Memorandum Of Understanding (MOU), AWS will perform 
radiological remediation, final status surveys. and low-level radioactive waste management at IR 
Site l located at NSF IHD. AWS notified NRC Region IV on 16 September 2015 of their intent 
to perform the contracted work at under their NRC license. 

c. The intent of this MOU is to outline the general applicability and responsibilities of 
each organization as it applies to the performance work statement, approved work practices, 
health and safety plan, radiation health plan. and license implementation. 

2. Organizational Responsibilities. Each organization has distinct areas of responsibility as 
defined by their respective functions. 

a. AWS shall: 

(1) Perform work using radiologically sound work practices following standard operating 
procedures approved under the BSE NRC license. approved work practices in the Work Plan and 
Final Status Survey Plan - Site 1 Removal Action dated 22 September 2015, health and safety 
plan. radiation health plan. and performance work statement. 

(2) Maintain training and dose records for A WS employees and subcontractors. as 
appropriate. 

(3) Ensure all contractor and subcontractor personnel wear appropriate dosimetry. 
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(4) Control radioactive materials used for operational checks of radiation detection and 
laboratory equipment. 

(5) Control access to individual work areas under AWS control for activities where 
radioactive materials are known or suspected of being present, or low-level radioactive waste is 
stored. 

(6) Control waste materials in accordance with the Work Plan. 
(7) Issue and maintain Radiation Work Permits for work controlled by A WS. 
(8) Maintain inventories of radioactive materials. including low·level radioactive waste, 

under A WS 's control. 
(9) Submit reports and other administrative requirements concerning the work, including 

daily progress reports, to the NA VSEADET RASO, JMC, NSASP, or additional Navy offices as 
requested. Information will be provided regarding the radiological conditions of all work areas, 
radioactive contamination found, and status of any identified waste. 

b. NA VSEADET RASO shall: Ensure A WS performs work using radiologically sound 
work practices following standard operating procedures approved under the BSE NRC license, 
approved work practices. health and safety plan, radiation health plan, and performance work 
statement. 

c. JMC shall: Provide necessary contracting services and oversight to ensure A WS 
performs radiologically sound work practices following standard operating procedures approved 
under the BSE NRC license, approved work practices, health and safety plan, radiation health 
plan, and performance work statement. 

3. ResponsiblUties for Performance of Site Work 

a. AWS shall: 

(I) Perform radiological remediation in accordance with approved work practices in 
accordance with the Work Plan, standard operating procedures. and direction from 
NAVSEADET RASO and JMC. 

(2) Secure the A WS work areas allocated by NSF IHD in accordance with the Work Plan 
by use of a method controlled by A WS during performance of work. 

(3) A&,ess contamination levels, as required, on building materials, outdoor areas and 
materials and equipment. 

(4) Provide a trailer as a temporary office equipped with temporary electrical power. 
(5) Free release of all equipment. areas, and spaces used during the performance of 1his 

project prior to conclusion of the project. 
(6) Control access to all work and storage areas under the BSE NRC license and post, and 

secure such areas in accordance with the BSE NRC license, standard operating procedures, and 
NA VSEADET RASO and JMC approved work plan. 

(7) Coordinate public health and safety assurance issues with NAVSEADET RASO, 
JMC and NSASP. 

(8) A WS Site Project Manager will be Dan Spicuzza. 
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b. NAVSEADET RASO shall: 

(1) Monitor site work by performing on-site visits, tracking on dally site reports and/or 
participating in conference calls. 

(2) Review all site investigative data. 
(3) Work with the contractor. JMC and NSASP to address any unexpected contamination 

or radiological control issues. 
( 4) Provide assistance with public health and safety assurance issues, in coordination with 

NSASP and JMC. 
(5) Approve public statements regarding radiological issues before issuance after 

obtaining approval by the NSASP Public Affairs Officer. 
(6) Approve clearance of areas prior to turnover of the areas for unrestricted use to 

NSASP. 
(7) Point of contact for NA VSEADET RASO is Allen Stambaugh. 

c. JMCshaU: 

(I) Monitor site work by performing on-site visits. tracking on daily site reports and/or 
participating in conference calls. 

(2) Work with the contractor (AWS). NAVSEADET RASO. and NSASP to contractually 
address any unexpected contamination issues. 

(3) Point of contact for JMC is Frank Whitaker. 

4. Jurisdictional Issues and Changes. Jurisdictional issues or specific situations not covered 
under this agreement will be discussed between NAVSEADET RASO. JMC. and AWS for 
resolution and documented by amendment of this memorandum of understanding. field work 
plans, or the contract. 

5. Effective Period: This MOU is effective upon signatures by all parties and will expire in 6 
months. Either party may terminate this agreement by giving 90 days advance written notice of 
the effective date of termination, or upon the written agreement of botl1 parties at a mutually 
agreeable date. 
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6. Approval: 

STAMBAUGH.ALLEN.RA Y.11 
03541871 

NAVSEADET RASO Representative 

Digitally signed by sr AMBAUGH.AllEN.RA Y.110354 \ 871 
ON: c=US,o;;;;;U.S. Governrmmt, ou=DoO, ou,,,PKI. ou..,USN, 
cn;..ST AMBAUGH.AllEN.RAY.? 103541871 
Date: 101 s.1 om 16:46:01 -04'00' 

Date 

9/30/2015 
Daniel Spicuzza, A WS Project Manager Date 

WHIT AKER.FRAN K.(.J R Digltally,ignedbyWHITAKERFRANRCJR.1270398916 
ON. c=US, o=U.S, Government, OU=.000, ou=PKl, 

1270398916 
ou=USA,cn=WH!TAKER.fRANK.CJR.1270398916 

• Date: 2015.09.30 08:22:19-0S'OO' -·-·----------· 
Frank Whitaker. JMC COR Date 
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RADIATION WORK PERMIT (RWP) 

RWP# NSFIH 2015 02 - - R eQU ar xten ded 

SECTION I 

Contract# USN-2015-011 Date: 
\.0- 0\..,- \. <;- Time: \ l"\ r"\ f) 

Location/Project: NS!' Indian Head, MD IR Site 1 --

Exposure Category: D&D Source Transfer Waste Processing Characterization 

Job Description: Excavation and remediation of thorium conmtaminated soils. oack;iging of soils, and 
transportation of soils for disposal. Perform final status surveys and samp!jng following remediation. 

Estimated Start Date: \.n\ ~ l....i. Estimated End Date: ,\. \ I"~\~ 

SECTION II 

Existing Radiological Conditions: 

Radiation Survev No. NIA Airborne Survey No. NIA Contamination Survey No. NIA . 
Existing General Area Radiation Level(s): Existing General Contamination Levels: Airborne DAC Level(s): 

.006-.01 mR/hr/y 

------ NIA mrad/hr/corrected 13 <20 dpm/lOOcm' a.Loose < 10 o/o P 

NIA mrenvhr/11 <200 dpm/100cm2 fly Loose < 10 %P 
< 100 dpm/IOOcm' a.Fixed NIA %H3 
<200 dom/ I 00cm' ~v Fixed 

Existing Maximum Radiation Level(s): Existing Maximum Contamination Hot Particle? 
.010 mR/hrly Level(s) 

NIA mrad/hr/ corrected p Yes 

NIA mrem/hr/1] <20 dpmll00cm2 a Loose No 
~<200 dpm/100cm2 Pr Loose 

<20 dpmllOOcm' a fixed 
<200 dom/100cm2 Bv Fixed 

Remarks: None. 

SECTION III 
-

Radiological Limits: 

Maximum Allowed WB Exposure Rate : 5 mrlhr y or mrem/hr 11 

Corrected : NI A mradlhr Maximum Extremity Exposure Rate: _5_._ mrlhr 

Maximum Allowed Contamination Level 20 dpml I00cm2 e< Loose : 200 dpm/100cm2 PY Loose 

Maximum Allowed Contamination Level 100 dpm/100cm' e< Fixed : 1 000 dpm/100cm' py Fixed 

Maximum Allowed Airborne Concentration Level: JO %DAC 

Remarks: 

Industrial Hygiene/Safety Concems:Open excavation, insects. hs::at/co)d str!i~S. Possible UXO ru::esent. 
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RADIATION WORK PERMIT (RWP) 

RWP #: NSFlli-2015-02 Extended 

SECTION IV ' 

WORKER REQUIREMENTS 

CLOTHING: D0SIME1RY: lNSTRUCTIONS: RESPIRATORY: 

D Coveralls l8l TLD 1.81 Contact HP for Line DFFNP 
D Lab Coat D Film Badge Breaks OFFAL 
D Cloth Hood oSRD 1.81 Protect Cuts DSCBA 
f.8l Paper Coveralls 1 181 Standard 181 Pre-Job Briefing PAPR 
D Plastic Suit D Elbows r:8l Post-Job Briefing 181 Dust Mask 1 

181 Plastic Booties 1 OGonadPack l8l Contact HP Prior to Work D HalfFace 
D Rubber Shoe Covers D Hot Cell Entzy In New Areas D Bubble Hood 
D Canvas Shoe Covers D Extremity D Modesty Required 
D Cotton Gloves OHeadPack l8l Site Specific Instructions 
f.8l Rubber Gloves1 2 D Special 121 Equipment Monitor at Job Cartridges: 
f.8l Leather Gloves 1 oKnees End 
O Beta Goggles/Face Shield D Varying Field 181 Clean Up Work Area D Particulate 
OExtra D Upper Field During and After Job D Vapor 
D Other Clothing D Ground Field 121 Eating, Drinking, D Combination 

OAlarming Smoking, D Other 
Dosimetry Chewing Prohibited 

ONone 121 Frisk Upon Exiting 
Stay Time (Heat Stress, Contaminated Area 
Radiaton, Exposure Limits, f.8l Have Prescribed HP 
etc.): Coverage or Stop Work 

6 hrs. 181 Exit Area Immediately 
Upon Emergency or Injury. 
Notifv HP Immediately 

i Special Instructions: 'Per HP supervision instructions. 'When collecting soil samples and handling 
ii potentially contaminated items. 

SECTIONV 

Health Physics Requirements 

I. Job Coverage: Continuous D Intermittent l8l Start D End of Job D 
2. Air Sampling: General Area 181 Breathing Zone D Lapel D AgZO 

Tritium/C-14 D Particulate 1:21 Charcoal D LoVol 1:21 HiVol 181 
3. Exposure Rate Surveys: Start of Job 1:21 Continuous Monitoring D Area Monitoring D 

Intermittent Monitoring fZl End of Job 12.1 
4. Contamination Surveys: Start of Job 181 Continuous Monitoring D 

Intermittent Monitoring 18] End of Job IZl 
5. ls the ALARA Consideration Complete and Attached? Yes No Why?_. --··-
6. Other: 

------------------ ··-~-·· 
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RWP#: NSFIH-2015-02 Regular ',C': Extended .. 

SECTIONVI I! 
' Personnel Authorized to Perform Work & Acceptance of Responsibility i 

*Mv siirnature verifies that I bave read and fully understand the RWP Requirements ,! 

! 

I 
Year Dose to Date (Rem) 

I 
Last Fout Digits HPS SOE SDT: 

Date Name (Print) Signature* i SSN lnit TEDE TODE LDE WB EX 

""- . c.. .l I 

11, k ! 

I 
{ f " LL-.:::-;"-; \ 0 (') ~ c:::, [\ \- ... -- . ., -· . ~ i . 
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-14385-1
Client Project/Site: NSF Indian Head Site 1

For:
Aleut World Solutions
615 E. 82nd Ave.
Suite 200
Anchorage, Alaska 99518

Attn: Daniel Spicuzza

Authorized for release by:
11/19/2015 2:43:56 PM
Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-14385-1
Project/Site: NSF Indian Head Site 1

Job ID: 160-14385-1

Laboratory: TestAmerica St. Louis

Narrative

Job Narrative

160-14385-1

Comments

Please see the attached subcontract report for any nonconformances.

Receipt 

The samples were received on 10/16/2015 10:15 AM; the samples arrived in good condition, properly preserved and, where required, on 
ice.

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica St. Louis
Page 3 of 24 11/19/2015
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Analytical Data Package Prepared For

Radiochemical Analysis By

Aleut World Solutions

TestAmerica Inc

2800 G.W. Way, Richland Wa, 99354, (509)-375-3131.

Data Package Contains ______ Pages

Assigned Laboratory Code: 

Client Sample ID (List Order) Lot-Sa No.         Work OrderSDG No.

Report No.: 67607

Order No. Report DB ID     Batch No.

Results in this report relate only to the sample(s) analyzed.

JOHNSON 9M7RFD1050510                J5J200406-3 M7RFD1AA 5293072

KOUNTZ 9M7RFF10J5J200406-5 M7RFF1AA 5293072

MATUS JR. 9M7RFH10J5J200406-7 M7RFH1AA 5293072

MOLINERO 9M7RFG10J5J200406-6 M7RFG1AA 5293072

OBREGON 9M7RFJ10J5J200406-8 M7RFJ1AA 5293072

SPICUZZA 9M7RFA10J5J200406-1 M7RFA1AA 5293072

THATCHER 9M7RFK10J5J200406-9 M7RFK1AA 5293072

TORRES 9M7RFC10J5J200406-2 M7RFC1AA 5293072

WYLIE 9M7RFE10J5J200406-4 M7RFE1AA 5293072

TestAmerica Inc

rptSTLRchTitle v3.73

TestAmerica Laboratories, Inc. 1

20
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Certificate of Analysis 

November 17, 2015 

Aleut World Solutions 

615 E. 82
nd Ave, Suite 200 

Anchorage, AK 99518 

Attention:  Daniel Spicuzza 

Date Received in Lab  : October 16, 2015 

Sample Type   : Nine (9) Urine 

SDG Number   : 50510 

Job Number               : USN 2015-011 

Project Number/Name  : NSF Indiand Head Site 1 Removal Action/Radiochemistry  

CASE NARRATIVE 

I. Introduction

On October 16, 2015, nine urine samples were received at the TestAmerica Richland laboratory for 

radiochemical analysis.  Upon receipt the sample was assigned to Lot Number J5J200406 with the 

laboratory ID number corresponding to the client ID as shown on the cover page. 

II. Sample Receipt 

The sample was received in good condition and no anomalies noted upon check-in.      

III. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes 

sample identification information; analytical results and the appropriate associated statistical 

uncertainties.

The analyses requested were: 

    Alpha Spectroscopy

    Thorium-232 by method RL-ALP-001

TestAmerica Laboratories, Inc. 2Page 6 of 24 11/19/2015
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TestAmerica St. Louis 

November 17, 2015 

IV. Quality Control 

The analytical result for each analysis performed includes a minimum of one laboratory control sample 

(LCS), and one reagent blank sample analysis.  Any exceptions have been noted in the “Comments” 

section.

V. Comments 

Alpha Spectroscopy 

Thorium-232 by method RL-ALP-001: 

The matrix LCS, matrix batch blank and sample results are within acceptance limits. 

I certify that this Certificate of Analysis is in compliance with the SOW and/or NELAC, both technically 

and for completeness, for other than the conditions detailed above. The Laboratory Manager or a 

designee, as verified by the following signature has authorized release of the data contained in this hard 

copy data package. 

Reviewed and approved: 

____________________________

Jennifer Bull 

Project Manager Assistant

TestAmerica Laboratories, Inc. 3

Jennifer 

Bull

Digitally signed by Jennifer Bull 

DN: cn=Jennifer Bull, 

o=TestAmerica Labs, ou=Richland, 

email=jennifer.bull@testamericain

c.com, c=US 

Date: 2015.11.17 13:51:02 -08'00'

Page 7 of 24 11/19/2015

1
2
3
4
5



DRINKING WATER ASTM METHOD CROSS REFERENCES

Referenced Method Isotope(s) TestAmerica Richland's SOP No.

EPA 901.1 Cs-134, I-131 RL-GAM-001

EPA 900.0 Alpha & Beta RL-GPC-001

EPA 00-02 Gross Alpha (Coprecipitation) RL-GPC-002

EPA 903.0 Total Alpha Radium (Ra-226) RL-RA-002

EPA 903.1 Ra-226 RL-RA-001

EPA 904.0 Ra-228 RL-RA-001

EPA 905.0 Sr-89/90 RL-GPC-003

ASTM D5174 Uranium RL-KPA-003

EPA 906.0 Tritium RL-LSC-005

 TestAmerica Richland has adopted the internationally accepted approach to estimating 

uncertainties described in “NIST Technical Note 1297, 1994 Edition”.  The approach, "Law of Propagation 

of Errors", involves the identification of all variables in an analytical method which are used to derive a 

result.  These variables are related to the analytical result (R) by some functional relationship, R = constants 

* f(x,y,z,...).  The components (x,y,z) are evaluated to determine their contribution to the overall method 

uncertainty.  The individual component uncertainties (ui) are then combined using a statistical model that 

provides the most probable overall uncertainty value.  All component uncertainties are categorized as type 

A, evaluated by statistical methods,  or type B, evaluated by other means.  Uncertainties not included in the 

components, such as sample homogeneity, are combined with the component uncertainty as the square root 

of the sum-of-the-squares of the individual uncertainties.  The uncertainty associated with the derived result 

is the combined uncertainty (uc) multiplied by the coverage factor (1,2, or 3).    

When three or more sample replicates are used to derive the analytical result, the type A 

uncertainty is the standard deviation of the mean value (S/?n), where S is the standard deviation of the 

derived results.  The type B uncertainties are all other random or non-random components that are not 

included in the standard deviation.   

The derivation of the general "Law of Propagation of Errors" equations and specific example are 

available on request. 

Uncertainty Estimation

Drinking Water Method Cross References

Results in this report relate only to the sample(s) analyzed.

rptGeneralInfo v3.72

TestAmerica Inc

TestAmerica Laboratories, Inc. 4Page 8 of 24 11/19/2015
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Action Lev An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action 

Level.  Often the Action Level is related to the Decision Limit. 

Batch The QC preparation batch number that relates laboratory samples to QC samples that were prepared and analyzed 

together. 

Bias Defined by the equation (Result/Expected)-1 as defined by ANSI N13.30. 

COC No Chain of Custody Number assigned by the Client or TestAmerica. 

Count Error (#s) Poisson counting statistics of the gross sample count and background.  The uncertainty is absolute and in the same 

units as the result.  For Liquid Scintillation Counting (LSC) the batch blank count is the background.  

CSU (#s) 

uc Combined 

Standard Uncert. 

All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure 

of the uncertainty associated with the result, uc the combined standard uncertainty.  The uncertainty is absolute and 

in the same units as the result.   

(#s), Coverage 

Factor 

The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.   

CRDL (RL) Contractual Required Detection Limit as defined in the Client’s Statement Of Work or TestAmerica “default” 

nominal detection limit.  Often referred to the reporting level (RL) 

Lc  Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume 

associated with the sample.  The Type I error probability is approximately 5%.  Lc=(1.645 * 

Sqrt(2*(BkgrndCnt/BkgrndCntMin)/SCntMin)) * (ConvFct/(Eff*Yld*Abn*Vol) * IngrFct).  For LSC methods the 

batch blank is used as a measure of the background variability.  Lc cannot be calculated when the background count 
is zero. 

Lot-Sample No The number assigned by the LIMS software to track samples received on the same day for a given client.  The 

sample number is a sequential number assigned to each sample in the Lot. 

MDC|MDA Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume 

with a Type I and II error probability of approximately 5%.  MDC = (4.65 * 

Sqrt((BkgrndCnt/BkgrndCntMin)/SCntMin) + 2.71/SCntMin) * (ConvFct/(Eff * Yld * Abn * Vol) * IngrFct).  For 

LSC methods the batch blank is used as a measure of the background variability. 

Primary Detector The instrument identifier associated with the analysis of the sample aliquot. 

Ratio U-234/U-238 The U-234 result divided by the U-238 result.  The U-234/U-238 ratio for natural uranium in NIST SRM 4321C is 

1.038. 

Rst/MDC Ratio of the Result to the MDC.  A value greater than 1 may indicate activity above background at a high level of 

confidence.  Caution should be used when applying this factor and it should be used in concert with the qualifiers 

associated with the result. 

Rst/TotUcert Ratio of the Result to the Total Uncertainty.  If the uncertainty has a coverage factor of 2 a value greater than 1 may 

indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence 

interval.  Caution should be used when applying this factor and it should be used in concert with the qualifiers 

associated with the result. 

Report DB No Sample Identifier used by the report system.  The number is based upon the first five digits of the Work Order

Number. 

RER The equation Replicate Error Ratio = (S-D)/[sqrt(TPUs2 + TPUd2)] as defined by ICPT BOA where S is the original 
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the 

total uncertainty of the duplicate sample. 

SDG Sample Delivery Group Number assigned by the Client or assigned by TestAmerica upon sample receipt. 

Sum Rpt Alpha 

Spec Rst(s) 

The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where 

the results are in the same units. 

Work Order The LIMS software assign test specific identifier. 

Yield The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.

Report Definitions

rptGeneralInfo v3.72

TestAmerica Inc
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17-Nov-15Date:

Parameter MDLUnits

Client Id           

    Work Order

Report No. : 67607

Result +- CSU (    s) 
Tracer 

Yield

50510SDG No:

TestAmerica Inc 

Qual

Sample Results Summary

Ordered by Method, Batch No., Client Sample ID.

2 RER2CRDLBatch

5293072  L#S1

JOHNSON

1.83E-02TH-232 pCi/LM7RFD1AA -1.49E-03 66%  +-  7.9E-03 5.00E-02U

KOUNTZ

1.22E-02TH-232 pCi/LM7RFF1AA 1.59E-03 65%  +-  4.5E-03 5.00E-02U

MATUS JR.

2.09E-02TH-232 pCi/LM7RFH1AA 5.46E-03 60%  +-  9.5E-03 5.00E-02U

MOLINERO

1.36E-02TH-232 pCi/LM7RFG1AA 1.77E-03 62%  +-  5.0E-03 5.00E-02U

OBREGON

1.95E-02TH-232 pCi/LM7RFJ1AA 2.55E-03 43%  +-  7.2E-03 5.00E-02U

SPICUZZA

2.11E-02TH-232 pCi/LM7RFA1AA -5.15E-03 65%  +-  7.7E-03 5.00E-02U

THATCHER

1.33E-02TH-232 pCi/LM7RFK1AA 1.16E-08 62%  +-  4.9E-03 5.00E-02U

TORRES

1.49E-02TH-232 pCi/LM7RFC1AA -1.95E-03 56%  +-  5.5E-03 5.00E-02U

WYLIE

1.58E-02TH-232 pCi/LM7RFE1AA 4.13E-03 68%  +-  7.2E-03 5.00E-02U

9No. of Results:

TestAmerica Inc

U Qual - Analyzed for but not detected above limiting criteria, Mdc/Mda/Mdl, Total Uncert, RDL or not identified by gamma scan 

software.

RER2      - Replicate Error Ratio = (S-D)/[sqrt(sq(TPUs)+sq(TPUd))] as defined by ICPT BOA.

rptTALRchSaSum

mary2 V5.4.1 

A2002

TestAmerica Laboratories, Inc. 6Page 10 of 24 11/19/2015
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17-Nov-15Date:

Parameter MDLUnits

Batch                      

  Work Order

Report No. : 67607

Result +- CSU  (    s) 
Tracer

Yield

50510SDG No.:

TestAmerica Inc 

Qual

QC Results Summary

LCS 

Recovery Bias

Ordered by Method, Batch No, QC Type,.

2

L#S1

5293072  BLANK QC, 

2.15E-02TH-232 pCi/LM7RLF1AA 45%   0.00E+00  +- 7.9E-03 U

1.11E-02TH-232 pCi/LM7RLF1AD 65%   1.46E-03  +- 5.1E-03 U

5293072  LCS, 

1.11E-02TH-230 pCi/LM7RLF1AC 67% 98% 0.08.20E-01  +- 1.5E-01

3No. of Results:

TestAmerica Inc

U Qual - Analyzed for but not detected above limiting criteria, Mdc/Mda/Mdl, Total Uncert, RDL or not identified by gamma scan software.

Bias       - (Result/Expected)-1 as defined by ANSI N13.30.

rptSTLRchQcSum

mary V5.4.1 A2002
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12345

TestAmerica. Richland 
2800 Geofge W3shlngton Way 

Ricnland, WA 99354 
phone 509.375.3131 fax 509.375.5590 

Client COotact 

IW'IS, LLC 

;615 E. 82nd. Ave. Suite 200 
tAncho~, AK90518 
(907} 278-2311 Phone 
(907) 278-2350 FAX 
-~ Name: NSF lndiand Head Site 1 Removal Aclion 
Site: NSF Indian Head Site 1 
Quote# 16004474-0 

S~le Identification 

l)t'Ji 12._ F~ S;,l=za 

fl'r\f' rYYll\F C...~0 ~ • 

bi-- 1c\u:>it5 M, R 'f D JohnsQTl 

{V1"1 R FE VVyjie 

1tr1 R Ff Kountz • 

\'V\1_if(..:, Molinefo 

rn,-fR_f t-\ Matus.Jr. 

M1.\\ rJ Obregon 

X'YYl °{(f K Thatcher 

~~ll~'AW~ 
Possible Hazard Identification: 

Chain of Custody Record 
~SJ <Z. 00-\0'to 
<;~1t-8JS I 0 TestAmerica 
Dve, I\\Lc,\t5 TH.£ LE.AOE.R IN 'ENVtRONMFNTA.t TESf JNa 

Regulatory Program: 0 r:m D NPDES ORCAA 00tfier: TestAmerica Laboratories,lnc. 

IJ'roject M,,m,g..-: Daniel Spic= Si te Contact Daniel Spicuzza Date:\._~_\."""-..._\_"\ ICOC No: NSFIH-2015-1 

'Tel/Fu: 4U -.10221883 705-7408 Lab Contact: Erika Gish Carrier: Fed Ex ~ of =:x:= COCs 

Ana~sls Turnaround Time Sampler: William Wylie 

Q O\lfNOAR OAYS GJ -1\CmNG DAYS 

iATifdll!9n,ntf;om8M>w _z:_ 

0 2weeks 

I z ~ 
0 

0 1 wr,ek ; " z g D 2 days ->- Q g 
D l day I ! ... ., 

;; " E a Sample 
.., ;; ff> < ,:, E Type l: N 

{! .. 
~ #of :t ~ 

Sample Date ~mpleTime -) Matrix cont. IL: 
.. 

~ .. 

lal> Sampling: L 
Job / SOG fllo.:USN 2015-011 

Sample Sp_eciroc Notes: 

10/13/2015 0 705 G Urine 1 N N X Bioassay Sample 

10/13/2015 0710 G Urine 1 N N X Bloassay_ Sample 

10f1312015 0740 G Urine 1 N N X i3ioasSay Sample 

10/13/2015 0745 G Urine 1 N N X I I I I I t l I I I Sioassay Sample 

10/1312015 0735 G Urine , N N X 

111 111~111111111111111111 11111 10/13/2015 0730 G Urine 1 N N X 
JS 200406 

l0/13'2015 0720 G Urine 1 N N X 

13ioassay_ Sample 

Bioassat_ Samele 

Broassax. Sarrlple 

10/13/2015 0725 G Urine 1 N N X Bioassay Sam_ele 

10/13/2015 0715 G Urine 1 N N X Bi<lassay Sam_ele 

--i--

~ 
~~- ~<:l~../S"~~: :m~~r;,:-

~l'"~ '"'"~.ll~n ~ '"""~~iMt .r:#~Ji.~'A'~~-""-.. ·~-4~":'ii ,,_:!'·Jtl:::m:.._~r\""1-:; ~1*'~~,r,,,• ~ 
Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

'Are any samples from a Usted EPA Hazardous WastJ!>? 
l!fle lab I& to d",spose of the sample. 

Please List 2rr>f EPA Waste Codes for the sa:nple in the Comments Section If 

o~ o Ra"""'blc Osr.nUTitant QPoi,;cn B 0 Unloiovm 

Special Instructions/QC Requirements & Comments: Email results to:radconpro@verizon.oot 

~odySeals Intact: A (3 Ye 0 No CushldySeal No.: 

Company: AWS {fR~J_, Daletr1me: 

I"""~~ ... ~ \\.c-.\ 
ReOnqilished by: Company: Dateffime: 

Relinquished by: Compafly: Oatemme: 

0 Rotum to Cliont ra Disposal by I.Ab o -for_ 

Cooler Temp. ("q: Qbs'd: 

~~C),'" :S~L 
R~ 

Received in l..m)ofatory by: 

Con'd:, 

,Company: 

-r-A-L,{!,.-. 
Company: 

Company: 

Montlls 

n-.emi lo No.: 

m~\..SJJS)\~ 
Oaletrune: ' 
Date/Time: 

Form No. CA.C-Wl.002, Rev. 4.2, dated o~Q2r.D13 

lJ 



TestAmerica Laboratories, Inc. 20Page 24 of 24 11/19/2015

1
2
3
4
5

TestAmerica 
Tl<F. Le Af.1£~ IN oNVmONt.lENTl\l r 1umNG ~ 
Date( I'ime Received: \0 -\ ~ -\S \ 

' 

Client: 5fL SDG ti: 

Lot Number: '] 5J 'lDDLfoG, 

Sample Check-in List / 

Container GM Screen Result: (Airlocl ) ~cpm Initial
Satnple GM Screen Re ult (Sample Rooclving) . _ _ cpm lnitials 

':5:)51 D SAF II: NA 

Shipping Contain« ID o, Afr Bill Numbec , N:~ 

] 
] 

] 

Sample received inside shipping coutainer/coolcr/box ) Continue with 1 tbrm1gh 4 . Initial appropriate response. 
] Go to 5, add comtnent to # 16. 

1. 

2. 

3. 
4 , 

Custody Seals on shipping contaluer intact? 

Cu Lody eals dated and signed? 

Cooler temperature: 

Vermiculite/packing materials is 

~t 
oc 

No [ 

1 No [ 

----
NA[ Wet [ 

No Custody Seal [ 

No ~ody Seal I 

~A ~,\ J 

Item 5 through 16 for samples. Initial appropriate re ·ponsc . ~ 
5. ChainofCustodyrecordpre •ent? Yes ] No [ ) 

6. Number of samples received (Each sample may contain mu tiple bottles): °') -~--------------
1. Container received: _ ~ -"ib--'""'R!'------------------------------

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Sample holding tiie · exceeded? NA [ 

Samples have: tape _ _ hazard labels 

Matrix: _ _ A (F T, Wipe, Solid, Soil) __ I (Water) 

amples: 

] Yes [ 

__ custody sea l~ 

__ s (Air, Niosh 74 0) 

arc in good condition __ are leaking are broken 
_ have air bubbles (Only for amples requiring no head spa.cc) __ O~· 

Sample pH appropriate for analysis requested Yes [ J No [ ] N~ ] 
(If acidi fi oation is necessary go to pH ai·ea & document sample ID, initial pl-I , amount~N 3 added and pH after addition on table) 

Were any anomalie identified in sample receipt? h Yes [ ] No ~ ] 

Oescripti n of anomalies (include sample number ) : NA[) ] __________________ _ 

Sample Location, Sample Collector Listed on COC? * 
*For docutnentation only. No corrective action needed. 

Yes [ No 

Additional Infom1ation;_...__._+'-'-- - - - --- ------ - --- ------------

] Cl-ient/Courier denied temperature check. [ ] Clieut/Coutier unpack cooler. 

] No [ Date: 
By: 
Person contacted: 

[)(j No action necessary; process as is 

ProjectManager_~,~o ~ Date 

LS--023 Rev. 17, 05/13 Pagel ofj 



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-14608-1
Client Project/Site: NSF Indian Head Site 1

For:
Aleut World Solutions
615 E. 82nd Ave.
Suite 200
Anchorage, Alaska 99518

Attn: Daniel Spicuzza

Authorized for release by:
11/30/2015 4:26:08 PM
Rhonda Ridenhower, Manager of Project Management
rhonda.ridenhower@testamericainc.com
Designee for
Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
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mailto:erika.gish@testamericainc.com
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-14608-1
Project/Site: NSF Indian Head Site 1

Job ID: 160-14608-1

Laboratory: TestAmerica St. Louis

Narrative

Job Narrative

160-14608-1

Comments

See subcontract data for any nonconformances.

TestAmerica St. Louis
Page 3 of 28 11/30/2015
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12345678

. -· -· - ·- . ..... . . · ··- ~ -- -·--- . -· · ·- ·--·-· ·--·--- . .. . - .": " ....... . 

TST ,ocY VJ 
'S 0(1ttr S-06 t \ 

T~Ri'chtand 2800€eo,ge,~Way Cham of Custody Record 
Oi.A-e.... 1. \ \w\ i. S' TestAmerica 

THE t.~ U<:J.E.~cy..'¥0tat. TESili\.~ 

~WJ;.99354 
Phone 509.375.3tji fax 50a3?5_;i6SO: Regwaf.'eryPr~ O m11 0 ~ [JRCAA B0t!!er. ~~~-

I Qi®teontact ~ .M,:n,rger.J)am<I~ SiteC.ontacf::~Sp~ 1~te:1llf.?711E = Noc NSFI~-\5-12 
.wJS,U.C / Tefllkr..ttz~~7QS-74!!8 l-abContact:.Ertla~ lca.-Eier:f'~Ex \. <>f ,_ COO; 

$t5f:.~~.Suire200 . AnalyslsT,1maront,,rnme . f 11 l f r I t !, ' J I ~Jli \\k . 

~ .<#.AK9§5 .. 18. . . 0 O\t. 'J:NOARB;I,.."$ .fth<JCBKI.\'GPl,)'S ! ·. i t i_ .. l. f I. ,.· I t. l t . '-J J ~.,.., . . -).C)_;)c;;;\.. '007}~1'1 I Phone Wlfdilfe,,,,t:rroalfle-~ f f · f f ! f f 1 j I: _ 
&S?J~7S-:2S50 . . . FAX . . Q 2- f % i ! } ' f t . I i l!:u,r,~Sal:'.""""mp!j;~- ;ig:~·-. --------,L--t 

~~=~$e1Ren=!Acfion g ~== % I~ .. ·. I l I It l I l! ~i&JGMo.;~lt:1015-0ti 

~#1$00447,til O Jl !daV ~ l j. lt It i ! 1· i· i . 
Type j -g fEir: l J 
~ t. #of 3 t ~ "'1. i 

$anw!eldelfifie:aarm SamptaOa(dSaR;,pleT\l,le - ~ Com. ir f 3: fE · l Satrip;eSpecificNot~, 

i A.!\~+-r----(' f ' ff 1 L 
! I t t \ / t ~ \..:\ ~Jr. J ~ • -OT!O G IJra;e 1 # l.'I X ~ f t J ~·~ 

f\l\ \ T~ \-1' Ollt,..;,.. 10/27/2015 .071q G Urin<> i N N. X tBieaooai<Sain!>!e 
' ::-.- + i 

¥\;'\ 4 rs \ T«re& 100772815 t 0--ZW G Urine . i N N X ei<Jassajf ~ 
•. I • 1 

. ;f_~t :; =: :: : . : 1 : : • ~1 : • 11//1//11 
1 
I 1111.l l ll .. -FL=~-=·".=: ==-=· "=---------~-f 

fY\ ~ t CS N ~ 1:0l.2.8t2015 on~ ;:s Uooe 1 M f 1<1 x fsicassa:,; Sample +---'-'-""-~------..,..---'----i: 
(Y\. -i)T~ 'f' w-we. fell8f201.5 QSaro· f G l ~ 1 N N X 160-14608 Chain of Cust-0dy +:a-"-ic_a_ss-"'~/_Satrll)le-'-'-------------. 

!1-11 ~0Q Spjci= 1 ~ . 0100 G time i ~ N .it 4~=-='lfs.:,.Sart,pl:c=.="::__..--------i 

I ~ f T r-1 T l l f r -
l f i I t 

t , 1 I f 
... ·-. "'. •- <g: :;~ ,_•·-·:. ,. .. ·: .. ~""" ,~ .,,-~_,"':·, .·~ .,c"' ~ , • ',.;.~- · ',_> ' ~ - • :. A ,'• ,'· .·· : ::.'" • , . ,. ' . · .,: 

d lfdeotfficafion:. . f""l'l'PieDisposa!(,Afeemaybeassessedlfsampf<:sarerefamedioage,"ihaR-!month} 
t".re-aay-~~.ali$<t~PAHazardcuswaste? PleiseUstanyEAAWaste-Codesror-tl.,e.sampleintheCcnllnentsSeetimHf g 
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Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-14608-1

Login Number: 14608

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.
TrueSample custody seals, if present, are intact.
TrueThe cooler or samples do not appear to have been compromised or 

tampered with.
TrueSamples were received on ice.
TrueCooler Temperature is acceptable.
TrueCooler Temperature is recorded.
TrueCOC is present.
TrueCOC is filled out in ink and legible.
TrueCOC is filled out with all pertinent information.
TrueIs the Field Sampler's name present on COC?
TrueThere are no discrepancies between the containers received and the COC.
TrueSamples are received within Holding Time.
TrueSample containers have legible labels.
TrueContainers are not broken or leaking.
TrueSample collection date/times are provided.
TrueAppropriate sample containers are used.
TrueSample bottles are completely filled.
TrueSample Preservation Verified.
TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs
N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").
TrueMultiphasic samples are not present.
TrueSamples do not require splitting or compositing.
N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-14608-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method Method Description LaboratoryProtocol

NONEalpha spec Th232 General Sub Contract Method TAL RCH

Protocol References:

NONE = NONE

Laboratory References:

TAL RCH = TestAmerica Richland, 2800 George Washington Way, Richland, WA 99352, TEL (509)375-3131

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-14608-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-14608-1 MATUS JR. Water 10/27/15 07:10 10/30/15 10:35
160-14608-2 OBREGON Water 10/27/15 07:15 10/30/15 10:35
160-14608-3 TORRES Water 10/27/15 07:30 10/30/15 10:35
160-14608-4 JOHNSON Water 10/27/15 09:25 10/30/15 10:35
160-14608-5 MOLINERO Water 10/28/15 07:05 10/30/15 10:35
160-14608-6 KOUNTZ Water 10/28/15 07:10 10/30/15 10:35
160-14608-7 THATCHER Water 10/28/15 07:14 10/30/15 10:35
160-14608-8 WYLIE Water 10/28/15 08:40 10/30/15 10:35
160-14608-9 SPICUZZA Water 10/29/15 07:00 10/30/15 10:35

TestAmerica St. Louis

Page 7 of 28 11/30/2015

1
2
3
4
5
6
7
8



Subcontract Data
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Analytical Data Package Prepared For

Radiochemical Analysis By

Aleut World Solutions

TestAmerica Inc

2800 G.W. Way, Richland Wa, 99354, (509)-375-3131.

Data Package Contains ______ Pages

Assigned Laboratory Code: 

Client Sample ID (List Order) Lot-Sa No.         Work OrderSDG No.

Report No.: 67700

Order No. Report DB ID     Batch No.

Results in this report relate only to the sample(s) analyzed.

JOHNSON 9M7T5K1050581                J5J300415-4 M7T5K1AA 5306045

KOUNTZ 9M7T5M20J5J300415-6 M7T5M2AA 5306045

MATUS JR. 9M7T5G10J5J300415-1 M7T5G1AA 5306045

MOLINERO 9M7T5L20J5J300415-5 M7T5L2AA 5306045

OBREGON 9M7T5H10J5J300415-2 M7T5H1AA 5306045

SPICUZZA 9M7T5Q20J5J300415-9 M7T5Q2AA 5306045

THATCHER 9M7T5N20J5J300415-7 M7T5N2AA 5306045

TORRES 9M7T5J10J5J300415-3 M7T5J1AA 5306045

WYLIE 9M7T5P20J5J300415-8 M7T5P2AA 5306045

TestAmerica Inc

rptSTLRchTitle v3.73

TestAmerica Laboratories, Inc. 1
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Certificate of Analysis 

November 30, 2015 

Aleut World Solutions 

615 E. 82
nd Ave, Suite 200 

Anchorage, AK 99518 

Attention:  Daniel Spicuzza 

Date Received in Lab  : October 30, 2015 

Sample Type   : Nine (9) Urine 

SDG Number   : 50581 

Job Number               : USN 2015-011 

Project Name   : NSF Indiand Head Site 1 Removal Action  

COC Number   : NSFIH-2015-12 

CASE NARRATIVE 

I. Introduction

On October 30, 2015, nine urine samples were received at the TestAmerica Richland laboratory for 

radiochemical analysis.  Upon receipt the samples were assigned to Lot Number J5J300415 with the 

laboratory ID number corresponding to the client ID as shown on the cover page. 

II. Sample Receipt 

The samples were received in good condition and no anomalies noted upon check-in.      

III. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data includes 

sample identification information; analytical results and the appropriate associated statistical 

uncertainties.

The analysis requested was: 

    Alpha Spectroscopy

    Thorium-232 by method RL-ALP-001

TestAmerica Laboratories, Inc. 2Page 10 of 28 11/30/2015
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Aleut World Solutions 

November 30, 2015 

IV. Quality Control 

The analytical result for each analysis performed includes a minimum of one laboratory control sample 

(LCS), and one reagent blank sample analysis.  Any exceptions have been noted in the “Comments” 

section.

V. Comments 

Alpha Spectroscopy 

Thorium-232 by method RL-ALP-001: 

The matrix LCS, matrix batch blank, and sample results are within acceptance limits. 

I certify that this Certificate of Analysis is in compliance with the SOW and/or NELAC, both technically 

and for completeness, for other than the conditions detailed above. The Laboratory Manager or a 

designee, as verified by the following signature has authorized release of the data contained in this hard 

copy data package. 

Reviewed and approved: 

____________________________

Jennifer Bull 

Project Manager Assistant

TestAmerica Laboratories, Inc. 3

Jennifer 

Bull

Digitally signed by Jennifer Bull 

DN: cn=Jennifer Bull, 

o=TestAmerica Labs, ou=Richland, 

email=jennifer.bull@testamericainc

.com, c=US 

Date: 2015.11.30 08:14:05 -08'00'
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DRINKING WATER ASTM METHOD CROSS REFERENCES

Referenced Method Isotope(s) TestAmerica Richland's SOP No.

EPA 901.1 Cs-134, I-131 RL-GAM-001

EPA 900.0 Alpha & Beta RL-GPC-001

EPA 00-02 Gross Alpha (Coprecipitation) RL-GPC-002

EPA 903.0 Total Alpha Radium (Ra-226) RL-RA-002

EPA 903.1 Ra-226 RL-RA-001

EPA 904.0 Ra-228 RL-RA-001

EPA 905.0 Sr-89/90 RL-GPC-003

ASTM D5174 Uranium RL-KPA-003

EPA 906.0 Tritium RL-LSC-005

 TestAmerica Richland has adopted the internationally accepted approach to estimating 

uncertainties described in “NIST Technical Note 1297, 1994 Edition”.  The approach, "Law of Propagation 

of Errors", involves the identification of all variables in an analytical method which are used to derive a 

result.  These variables are related to the analytical result (R) by some functional relationship, R = constants 

* f(x,y,z,...).  The components (x,y,z) are evaluated to determine their contribution to the overall method 

uncertainty.  The individual component uncertainties (ui) are then combined using a statistical model that 

provides the most probable overall uncertainty value.  All component uncertainties are categorized as type 

A, evaluated by statistical methods,  or type B, evaluated by other means.  Uncertainties not included in the 

components, such as sample homogeneity, are combined with the component uncertainty as the square root 

of the sum-of-the-squares of the individual uncertainties.  The uncertainty associated with the derived result 

is the combined uncertainty (uc) multiplied by the coverage factor (1,2, or 3).    

When three or more sample replicates are used to derive the analytical result, the type A 

uncertainty is the standard deviation of the mean value (S/?n), where S is the standard deviation of the 

derived results.  The type B uncertainties are all other random or non-random components that are not 

included in the standard deviation.   

The derivation of the general "Law of Propagation of Errors" equations and specific example are 

available on request. 

Uncertainty Estimation

Drinking Water Method Cross References

Results in this report relate only to the sample(s) analyzed.

rptGeneralInfo v3.72

TestAmerica Inc
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Action Lev An agreed upon activity level used to trigger some action when the final result is greater than or equal to the Action 

Level.  Often the Action Level is related to the Decision Limit. 

Batch The QC preparation batch number that relates laboratory samples to QC samples that were prepared and analyzed 

together. 

Bias Defined by the equation (Result/Expected)-1 as defined by ANSI N13.30. 

COC No Chain of Custody Number assigned by the Client or TestAmerica. 

Count Error (#s) Poisson counting statistics of the gross sample count and background.  The uncertainty is absolute and in the same 

units as the result.  For Liquid Scintillation Counting (LSC) the batch blank count is the background.  

CSU (#s) 

uc Combined 

Standard Uncert. 

All known uncertainties associated with the preparation and analysis of the sample are propagated to give a measure 

of the uncertainty associated with the result, uc the combined standard uncertainty.  The uncertainty is absolute and 

in the same units as the result.   

(#s), Coverage 

Factor 

The coverage factor defines the width of the confidence interval, 1, 2 or 3 standard deviations.   

CRDL (RL) Contractual Required Detection Limit as defined in the Client’s Statement Of Work or TestAmerica “default” 

nominal detection limit.  Often referred to the reporting level (RL) 

Lc  Decision Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume 

associated with the sample.  The Type I error probability is approximately 5%.  Lc=(1.645 * 

Sqrt(2*(BkgrndCnt/BkgrndCntMin)/SCntMin)) * (ConvFct/(Eff*Yld*Abn*Vol) * IngrFct).  For LSC methods the 

batch blank is used as a measure of the background variability.  Lc cannot be calculated when the background count 
is zero. 

Lot-Sample No The number assigned by the LIMS software to track samples received on the same day for a given client.  The 

sample number is a sequential number assigned to each sample in the Lot. 

MDC|MDA Detection Level based on instrument background or blank, adjusted by the Efficiency, Chemical Yield, and Volume 

with a Type I and II error probability of approximately 5%.  MDC = (4.65 * 

Sqrt((BkgrndCnt/BkgrndCntMin)/SCntMin) + 2.71/SCntMin) * (ConvFct/(Eff * Yld * Abn * Vol) * IngrFct).  For 

LSC methods the batch blank is used as a measure of the background variability. 

Primary Detector The instrument identifier associated with the analysis of the sample aliquot. 

Ratio U-234/U-238 The U-234 result divided by the U-238 result.  The U-234/U-238 ratio for natural uranium in NIST SRM 4321C is 

1.038. 

Rst/MDC Ratio of the Result to the MDC.  A value greater than 1 may indicate activity above background at a high level of 

confidence.  Caution should be used when applying this factor and it should be used in concert with the qualifiers 

associated with the result. 

Rst/TotUcert Ratio of the Result to the Total Uncertainty.  If the uncertainty has a coverage factor of 2 a value greater than 1 may 

indicate activity above background at approximately the 95% level of confidence assuming a two-sided confidence 

interval.  Caution should be used when applying this factor and it should be used in concert with the qualifiers 

associated with the result. 

Report DB No Sample Identifier used by the report system.  The number is based upon the first five digits of the Work Order

Number. 

RER The equation Replicate Error Ratio = (S-D)/[sqrt(TPUs2 + TPUd2)] as defined by ICPT BOA where S is the original 
sample result, D is the result of the duplicate, TPUs is the total uncertainty of the original sample and TPUd is the 

total uncertainty of the duplicate sample. 

SDG Sample Delivery Group Number assigned by the Client or assigned by TestAmerica upon sample receipt. 

Sum Rpt Alpha 

Spec Rst(s) 

The sum of the reported alpha spec results for tests derived from the same sample excluding duplicate result where 

the results are in the same units. 

Work Order The LIMS software assign test specific identifier. 

Yield The recovery of the tracer added to the sample such as Pu-242 used to trace a Pu-239/40 method.

Report Definitions

rptGeneralInfo v3.72

TestAmerica Inc
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30-Nov-15Date:

Parameter MDLUnits

Client Id           

    Work Order

Report No. : 67700

Result +- CSU (    s) 
Tracer 

Yield

50581SDG No:

TestAmerica Inc 

Qual

Sample Results Summary

Ordered by Method, Batch No., Client Sample ID.

2 RER2CRDLBatch

5306045  L#S1

JOHNSON

1.61E-02TH-232 pCi/LM7T5K1AA -1.26E-07 46%  +-  5.9E-03 5.00E-02U

KOUNTZ

9.76E-03TH-232 pCi/LM7T5M2AA 3.83E-03 78%  +-  5.1E-03 5.00E-02U

MATUS JR.

9.77E-03TH-232 pCi/LM7T5G1AA 5.10E-03 78%  +-  5.8E-03 5.00E-02U

MOLINERO

1.22E-02TH-232 pCi/LM7T5L2AA 3.20E-03 63%  +-  5.6E-03 5.00E-02U

OBREGON

1.16E-02TH-232 pCi/LM7T5H1AA 3.03E-03 65%  +-  5.3E-03 5.00E-02U

SPICUZZA

1.43E-02TH-232 pCi/LM7T5Q2AA 1.39E-07 65%  +-  6.0E-03 5.00E-02U

THATCHER

1.77E-02TH-232 pCi/LM7T5N2AA 3.69E-03 54%  +-  9.1E-03 5.00E-02U

TORRES

1.64E-02TH-232 pCi/LM7T5J1AA -2.28E-08 57%  +-  6.8E-03 5.00E-02U

WYLIE

1.53E-02TH-232 pCi/LM7T5P2AA 4.01E-03 48%  +-  8.0E-03 5.00E-02U

9No. of Results:

TestAmerica Inc

U Qual - Analyzed for but not detected above limiting criteria, Mdc/Mda/Mdl, Total Uncert, RDL or not identified by gamma scan 

software.

RER2      - Replicate Error Ratio = (S-D)/[sqrt(sq(TPUs)+sq(TPUd))] as defined by ICPT BOA.

rptTALRchSaSum

mary2 V5.4.1 

A2002
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30-Nov-15Date:

Parameter MDLUnits

Batch                      

  Work Order

Report No. : 67700

Result +- CSU  (    s) 
Tracer

Yield

50581SDG No.:

TestAmerica Inc 

Qual

QC Results Summary

LCS 

Recovery Bias

Ordered by Method, Batch No, QC Type,.

2

L#S1

5306045  BLANK QC, 

1.21E-02TH-232 pCi/LM7T931AD 60%   1.58E-03  +- 5.5E-03 U

1.56E-02TH-232 pCi/LM7T931AA 79%   0.00E+00  +- 5.8E-03 U

5306045  LCS, 

9.41E-03TH-230 pCi/LM7T931AC 79% 100% 0.08.25E-01  +- 1.6E-01

3No. of Results:

TestAmerica Inc

U Qual - Analyzed for but not detected above limiting criteria, Mdc/Mda/Mdl, Total Uncert, RDL or not identified by gamma scan software.

Bias       - (Result/Expected)-1 as defined by ANSI N13.30.

rptSTLRchQcSum

mary V5.4.1 A2002
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12345678

~ ,- ~ 

.J l:> J '3 ocY VJ 
'SD(,ft:-SOGi \ 

l'estAmeriea Richfa.nd 
2BOO George WashingtM Way 

Chain of Custody Record D\Jve... '\ \ \<.0\ \ S' 
RiclJland, WA 99354 
phone 009.375.3131 fax 509.375.5600 Regwtory Progran: Dow OWOES QRCRA 00tnet: 

Cliel'lt Contact bojett M..._, Dlmld Spkuu:a Site Contact Oa/llel Spl®zza Date:'ID127/1~ 

~WS,l,L.C Td/Fu: 412: S48-7~ 7V5--140i Lab Contact Erika Gish Carrier. FedEx 
615 E. 112M. /we. Suite 200 Analysis Turnaroll<Mi ,.m,e 
~.AK995t8 0 CUEN0AR Do\YS W ~ OAYS 

~901'}~11 Phone TAT it-ln><nSel- _21._ 

{907) 27er2350 FAX Q 2vaeel<s z "' C2. 

Project Name: NSF kidiand Head Sile 1- Removal Action D 0 
lwe<k % >- " .. 

,slle: NSF mdlan ~ Site 1 0 
0 

2 da-,s ,.. - ~ 
QuQte# 16004474-0 0 I day 

C t ~ ! 
CL 

' .! 'E ! Sample ~ s 
€ 

c( 
Type 1 ij ic-coo.,, tJCI( ~ 

Sample ldentificatton ~aOate SampleT\me Ga&.i,) Matrtx Coat. = .. f: .... ... 

M'1T5G MalusJr. 10/27/2015 -0710 G Ume 1 H N X. 

N\--'\T"'.)W Obce.:lorl 10/27/2015 D715 0 Urine 1 N N. X 

hf\ 4 T.5"T' T«res 1G127/2015 0730 G Urt,e 1 H N X 

\"Y\ 1'TS K Johnson 1007/2016 0925 G llrio<> 1 N N .x 

(v\\1~l ' I 

Mofinero 10/28/2fJ'l5 0705 G tJrine 1 N N X 

11'\ 1.--rv) )Y\ Koun1Z 10l28/101-5 0710 G Urine . 1 N N X 11111111111 [11111 1111111 111 rll 
(Y\-'\iC:SN Tbatcilef 1!l/28t2015 0714 G Utine 1 N N X J5 300415 

\'v\.tl~r' Wylje. 10!'28l2015 0840 G Uri;ie 1 N N X 

n," '"'\TC:JQ SDicuzza 
I 

1D/29!2015 0700 G Urine 1 N N X 

l 
~ .,._. ~ ~ ....... ~ ~ ,.,,_. 

f.'L -~ ~ ;¥ ..... ·-· ~~ ... -· ,-·~~ ~~~ .... ..-1.~~l\l -~~~~ --· ....... ,. ... ,.. .;~ -~l •'' v~ .J'"' .. . , . - ~-.. .. ' - " -- . • 

.~ 

TestAmerica 
TME L~ c:t 1:-t EJ-.."Vn.iONM!atUL \ SSTING 

~taboratories;lne. 
:coc No: NSAM015-12 

~ or ~ COQ, 

Samp~~i 1,\-~ . co 

tab Samplmg: L 
Job/ SOG NP.:US» 2015-0l 1 

l 

&irr\P!e Specific Notes: 

BioassaV Samnle 

Bioassay Sample 

!-saaipJe 

Bjoe.ssay Sample 

l3ioa$$ay Sample 

61oassay Sample 

faicassay Sample 

!~Sample 

Broassay'Saraple 

~ ..,.; . : ~,.; ... ~'~~~ 
t'Oqitlfe Hazard !denl:ificati<>rc sample DispoSal ( A fee may be assessed if samJ)fes are retained tonger 1haR 1 JllOnth) 
Are any samples fr<,fn::; !isled-EPA HazardolJs Wash,'r PJeasa List any EPA Wa,sm Code& for the sample in the Comments Secilon if 
[the lab la to dispose of the aample. 

o~ Q Aammable O Slo!llr.ilaot O l'lmn tr ra~ 0R<blm1D Cl!ell1' 0 Oisposol 1iv l.&l). a-.,.. -,special lnstnK:tions/QC Requirements & Commem:s: Ema» results to:r.idalllpto@verizorr.net 

-· Seals ffltai::t: Q Yes n NG Custody Seal No.: Coolef' ' emp. ("C): Obs'd: Con'd: lherm i.DNo.: 

.J .JI~ 

Company: AWS Oale(fime; Received by: Company: Date/rime-: 
1--) h.u. '\.~\J1 .. a.\. .. "C \.t. Ck\ 

Relinquished by: Comp.al,y:_ Dale!T'tme; Recei\>ed l,>f. ·- ·---,.---'·~- oaterrme: 

R~l!dby: Campany. Oataffime: ~ kl l.abora1ory by: C,ompany; Date/T,me; 

Forni No. CA-C-Wl-002, Rev. 4.2; dated'04J0212113 

•• • 
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Test America Sample Check-in List 

I O /·3 b It 5 · { 0'3 5 Container GM Screen Result: (Airlock) 0 cpm Initials[ jq~ 
Sample GM Screen Result (Sample Receiving)-11J~cpm Initials[ ,yl-

THE LQAOER IN ENVIRONIAGNrAL TESTING 

Date/rime Received: 

Client: _ _ _ s_·~T_L ___ _ SDG #:_ i::s osS SAF#: ________ NA-f-j==} 

Lot Number: __ ---=;I'--'--5'--:f"3----"--------'..>"-0_0_L_l_\ 5-"-·--
Chain of Custody # N / ft-~------------------------- ------------

Shipping Container lD or Air Bill Number : _______ ______ NA [ riJ 
Samples received inside hipping container/cooler/box Yes[ 

No [ 
·JrContinue with l through 4. Initial appropriate respoose. 

1. 

2. 

3. 

4. 

Custody Seals on shipping contaiuer intact? 

Custody Seals dated and signed? 

Cooler temperature: 

Vermiculite/packing materials is 

J Go to 5, add comment to# 16. 

Ye [ f..-3· No [ 

Ye [ ·fr No [ 

oc 
NA[ l 

J 

Wet[ 

No Custody Seal [ 

No Custody Seal r 
NA [ 

Dry [ 

Item 5 t'lu·ough 16 for samples. Initial appropriate response. 
5. Chain of Custody record present? Yes L J No L 

0 
6. Number of samples received (Each sample may coutain multiple bottles): __ ...__ ______ ___ ___ _ 

7. Containers received: ___j X \ -1--- ----------- --- ---------- - ---

8. 

9, 

LO. 

11. 

12. 

13. 

l4. 

15. 

16. 

( 

Sample holding times exceeded? NA[ Yes [ No [ ,j-l 
Samples have: _ __ tape . _ _ hazard labels __ custody seals - - 0iippropriate sample labels 

Matrix: __ A (Fl..,T, Wipe, Solid, Soil) __ I (Waler) __ S (Air, Niosll 7400) ./ ~·- T (Biological, N i-63) 

Samples: 
j'8re in good condition __ are leaking __ are broken 

__ bava air bubbles (Only for sample requiring no head space) __ Other--------- --

Sample pH appropriate for analysis requested Yes [ ] Nol ] NA [ fl 
(If acidification is necessary go to pl( a!'ea & document sample ID, i.nititil JJl--l, l!mou.nt of HN0 3 added and pH after addition mi table) 

Were any anomalie: identified in ample receipt? Ye J No [ Jr 
Description of anomalies (include sample numbers): NA [ JJ_ __________________ _ 

Sample Location, Sample Collector Listed 011 COC'l * 
*For documentation only. No conective action needed. 

Yes r l No [ j2l-· 

Additional Tnfo11nation:~ ~-· --- - ---------------- ---------

] Client/Courier unpack cooler. 

Client Notification needed? Yes [ Dale: 
By: 

[ ~No action necessary; process as is 
Person contacted: 

P,ujeo< M'"'""'~~ &uli~=-c.o."""- --- Date \ 1/·i/J 5"" 

T,S-023 Rev. 17, 05/ 13 Page 1 ofJ 
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SEQUENGE OF OPERATIONS 

1. THE CONTRACTOR SHALL NOTIFY THE NSF INDIAN HEAD BASE ROIG AND 

FEDERAL FACILITIES DIVISION 
LAND RESTORATION PROGRAM 
LAND MANAGEMENT ADMINISTRATION 
1500 V'lASHINGTON BLVD, SUITE 625 
BALTIMORE MARYLAND 212S0-11M 
TELEPHONE, 410-531-31'11 

SEVEN (1) DAYS BEFORE COMMENCING ANY LAND DISTURBING ACTIVITY 
AND, UNLESS V'IAIVED BY THE ADMINISTRATION, SHALL BE REQUIRED TO 
HOLD A PRE-CONSTRUCTION MEETING BETY'IEEN PROJEC.T 
REPRESENTATIVES AND A REPRESENTATIVE OF V'IMA. 

2. OBTAIN PROPER PERMITS. 

5. V'llTH THE APPROVAL OF THE SEDIMENT CONTIROL INSPECTOR, C.LEAR 
AND GRUB FOR SC.E'S AND PERIMETER GONTIROLS. INSTALL. 

4. DESIGNATE STOCKPILE AREAS FOR RELATED TOPSOIL AND RELATED 
FILL. DESIGNATE CONTRACTOR~ STAGING AREA. 

S. PERFORM SURVEY/EXGAVATION/SOIL TESTING/REMOVAL TASl<S l/'IITHN 
LOD. 

6. APPLY TEMP./PERM. STABILIZATION. 

1. FINE GRADE PROJEC.T SITE AND PROVIDE PERMANENT STABILIZATION AS 
PER STABILIZATION SGHEDULIE. 

5. V'llTH PRIOR l/'IIRITTEN APPROVAL FROM THE SEDIMENT CONTIROL 
INSPECTOR AND ROIG, REMOVE SEDIMENT GONTIROLS AND STABILIZE 
AREAS DISTIURBED BY SEDIMENT GONTIROL REMOVAL. 

KEY 

c; ?~ ::1-- PROPERTY LINE 

71-- EXISTING BUILDING 

l// ___ /1
1-- EXISTING CONTOURS 

I :z:sa-- PROP CONTOURS 

L ~00 ,-~oo 1-- uM1T oF D1s1uRBANcE 

c;O~_::?' 1-- DIVERSION FENCE 

Cs~........-s~/'1 ~ SILT FENCE-LATH REINFORCED 

1 t~ SCE gqo] 1--STABILIZED CONSTRUCTION ENTRANCE 

I, , , , , , , 'I-- ESTIMATED REMEDIATION AREA 

I~ c,l-l"l /__..,..--1-- OVERHEAD WIRES 

I\': . <1-- EXISTING CONCRETE SIDEWALK 

fll_ 1,/ I Ir_ ;,,~

1 Ii __ !· .IJ'.' -- CONTRACTOR STAGING AREA 
'/ /' 1// / / / • , // !, !u /i I 

1 I , ' I : I I I t 

-- EXISTING BITUMINOUS PAVING 

1-- PORTABLE SEDIMENT TANK 

~----~ 

~ 
PST 

RIVE RV IE\./ 
VILLAGE 

/ 
' 

VICINITY MAP 
SCALE: 1"=2000' 

NOTE: 
1. THE PROJECT SITE IS OUTSIDE THE 100-YR 

FLOOD PLAIN. 

2. THERE ARE NO WETLANDS OR WETLAND 
BUFFERS WITHIN THE PROJECT AREA. 

3. THE SITE IS IN THE CHESAPEAKE BAY 
CRITICAL AREA. 

NOTE: 
SILT FENCE AND LOO ARE SHOWN OFFSET FROM 
EDGE OF PAVING FOR CLARITY. SILT FENCE 
SHALL BE PLACED AT EDGE OF PAVEMENT. 

NOTE: 
"EROSION AND SEDIMENT CONTROL WILL BE 
STRICTLY ENFORCED." 

MOE No. 13-WM-0001 
LOD = 13,252 SF+/- = 0.30 AC+/-

EROSION AND SEDIMENT CONTROL PLAN 

SITE 1 RADIOLOGICAL REMOVAL ACTION 
ADJACENT TO BUILDING #1662 

NAVAL SUPPORT FACILITY 
INDIAN HEAD 

CONTRACT NO. W52PIJ-08-D-0034 DO 0054 

INDIAN HEAD, CHARLES COUNTY, MARYLAND 

GRAPHIC SCALE 
20 D 10 20 40 80 

ILJ~--::i-.:•::...!_! '~~~~' ( IN FEET ) 
1 inch = 20 ft. 

olbert Matz Rosenfelt, Inc. 

Professional Certification 

Engineers * SuNeyors * Planners 

2835 Smith Avenue, Suite G 

Baltimore, Maryland 21209 

Telephone: (410) 653-3838 

Facsimile: (410) 653-7953 

SCALE: 1"=20' 

I hereby certify that these documents were prepared or DATE: 07-09-12 
approved by me, and that I am a duly licensed professional JOB NO.: 2012072 
engineer under the laws of the State of Maryland. !--"-'=-"=----'=~----

DESIGNED: KML 

License No. 15104 Expiration Dote: 10/11/12 DRAWN:KBH 

CHECKED: OS/KL 

FILE: 2012072_Site 1 Bldg 1662ESC.dwg 

DRAWING 
1---1--8-111-,1-2 -+-AD-DE-o LA-T----H R"'E1"'NF,,-,oR,,-,CEcco sc---1LccTF=-EN=cE----AT::-cN-:cAVYc--:RE=a"'uE=s1:---t-:cK:::M:---iL NUMBER: ES C-1 

D 8/16/12 MOE ISSUED "SUBSTANTWE REQUIREMENTS MET' MEMO KML 

NO. DATE REVISIONS: BY SHEET 1 OF 4 



DETAIL B-1 !STABILIZED CONSTRUCTION 
ENTRANCE 

STANDARD SYMBOL 

!l/jl!scutfj 
50 FT MIN. 

MOUNTABLE BERM 
(6 IN MIN.) 

8 FT 
I MIN. • 1 \ EXISTING PAVEMENT 

",'.\ ~1 •,._,3'---'-F-'-T~•~15. 7 \ 

NON WOVEN 
GEO TEXTILE MIN. 6 IN OF 2 TO 3 IN 

AGGREGATE OVER LENGTH 
AND WIDTH OF ENTRANCE 

PROFILE 

50 FT MIN. 

LENGTH ' 

EARTH FILL 

PIPE (SEE NOTE 6) 

EDGE OF 
EXISTINGPAVEMENT 

PLAN VIEW 

CONSTRUCTION SPECIFICATIONS 

z 
':, 
I
"-
0 

1. PLACE STABILIZED CO~STRUCTION ENTRANCE IN ACCORDANCE WITH THE APPROVED PLAN. VEHICLES 
MUST TRAVEL OVER TrjE ENTIRE LENGTH OF THE SCE. USE MINIMUM LENGTH OF 50 FEET ('30 FEET 
FOR SINGLE RESIDENC~ LOT). USE MINIMUM WIDTH OF 10 FEET. FLARE SCE 10 FEET MINIMUM AT THE 
EXISTING ROAD TO PR~VIDE A TURNING RADIUS. 

2. PIPE ALL SURFACE WATER FLOWING TO OR DIVERTED TOWARD THE SCE UNDER THE ENTRANCE, 
MAINTAINING POSITIVE DRAINAGE. PROTECT PIPE INSTALLED THROUGH THE SCE WITH A MOUNTABLE 
BERM WlTH 5: 1 SLOPES AND A MINIMUM OF 12 INCHES OF STONE OVER THE PIPE. PROVIDE PIPE AS 
SPECIFIED ON APPROVED PLAN. WHEN THE SCE IS LOCATED AT A HIGH SPOT AND HAS NO DRAINAGE 
TO CONVEY, A PIPE IS NOT NECESSARY, A MOUNTABLE BERM IS REQUIRED WHEN SCE IS NOT 
LOCATED AT A HIGH SfOT. 

3. PREPARE SUBGRADE A~D PLACE NONWOVEN GEOTEXTILE, AS SPECIFIED IN SECTION H-1 MATERIALS. 
I 

4. PLACE CRUSHED AGGR~GATE (2 TO 3 INCHES IN SIZE) OR EQUIVALENT RECYCLED CONCRETE (WITHOUT 
REBAR) AT LEAST 6 l~CHES DEEP OVER THE LENGTH AND WIDTH OF THE SCE. 

' 
5. MAINTAIN ENTRANCE IJ\l A CONDITION THAT MINIMIZES TRACKING OF SEDIMENT. ADD STONE OR MAKE 

OTHER REPAIRS AS CONDITIONS DEMAND TO MAINTAIN CLEAN SURFACE, MOUNTABLE BERM, AND 
SPECIFIED DIMENSIONS.' IMMEDIATELY REMOVE STONE AND/OR SEDIMENT SPILLED, DROPPED, OR 
TRACKED ONTO ADJAC~NT ROADWAY BY VACUUMING, SCRAPING, AND/OR SWEEPING, WASHING 
ROADWAY TO REMOVE :MUD TRACKED ONTO PAVEMENT IS NOT ACCEPTABLE UNLESS WASH WATER IS 
DIRECTED TO AN APPrVED SEDIMENT CONTROL PRACTICE. 

i 

MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL 

U,S, DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 2011 

MARYL.AND DEPARTMENT OF ENVIRONMENT 
WATER MANAGEMENT ADMINISTRATION 

MODIFIED DETAIL E-1 SILT FENCE 
STANDARD SYMBOL 

e---SF---' 
W/ LATH REINFORCEMENT 

6 FT MAX, 
CENTER TO CENTER 36 IN MIN. FENCE POST LENGTH 

DRIVEN MIN. 16 IN INTO GROUN&D 
3/8 IN. X 1-3/8 IN X 24 IN 
LATH STRIP REINFORCEMENT 1 

16 IN MIN. HEIGHT OF 
WOVEN SLIT FILM GEOTEXTILE 

,,.,_,,, X{'\ ,,_ !0>::. } 
8 IN MIN. DEPTH 
INTO GROUND 

36 IN MIN. FENCE 
PO~T LENGTH 

ELEVATION 

3/8 IN. X 1-3/8 IN X 24-;;:;------. 
LATH STRIP REINFORCEMENT---------

WOVEN SLIT FILM---, 
GEOTEXTILE 

EMBED GEOTEXTILE 
MIN. OF 8 IN VERTICALLY 

INTO THE GROUND. BACKFILL 
AND COMPACT THE SOIL ON 
BOTH SIDES OF GEOTEXTILE, 

FL~ 

,..:::f:,"-,.~Y; 

FENCE POST 18 IN MIN. 
ABOVE GROUND 

UNDISTURBED 
GROUND 

FENCE POST DRIVEN 
A MIN. OF 16 IN INTO 
THE GROUND 

CROSS SECTION 

POSTS~ 

STEP 1 , "' 

''= STAPLE/ 

STEP 2 

( ~fl'iD) 
STAPLE~ fl STAPLE 

TWIST POSTS TOGETHER 

STEP 3 

STAPLE 

FINAL 
CONFIGURATION 

STAPLE 

JOINING TWO ADJACENT SILT 
FENCE SECTIONS (TOP VIEW) 

STAPLE 

STAPLE 

MARYLAND STANDARDS ANO SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL 

1 OF 2 

U.S. DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 2011 

MARYLAND DEPARTMENT OF ENVIRONMENT 
WATER MANAGEMENT ADMINISTRATION 

1 

DETAIL C-9 DIVERSION FENCE 
STANDARD SYMBOL 

I- DF----< 

MAXIMUM DRAINAGE AREA 2 ACRES 

GROUND 
SURFACE 

2)a IN DIAMETER 
GALVAN~IZED STEEL 
OR ALUMINUM 
POSTS 

10 FT MAX . .._1 

CHAIN LINK FENCE 
COVERED WITH 
IMPERMEABLE SHEETING 

34 IN MIN, 

36 IN MIN. 

ELEVATION UV RESISTANT IMPERMEABLE 
SHEETING ON BOTH SIDES OF FENCE 

EXTEND IMPERMEABLE SHEETING 
OR PROVIDE SOIL STABILIZATION MATTING 

4 FT MIN. ALONG FLOW SURFACE 

FLow -+-
,Y,.Yh, //,;,,;:--

~-- 2% IN DIAMETER 
GALVANIZED STEEL 
OR ALUMINUM 
POSTS 

34 IN MIN. 

EMBED IMPERMEABLE 
SHEETING 8 IN MIN. 

INTO GROUND FOLD SHEETING OVER 
TOP OF FENCE AND 
SECURE WITH WIRE TIES 

SECTION 

CONSTRUCTION SPECIFICATIONS 

1. USE 42 INCH HIGH, 9 GAUGE OR THICKER CHAIN LINK FENCING (2% INCH MAXIMUM OPENING). 

2, USE 2li, INCH DIAMETER GALVANIZED STEEL POSTS OF 0.095 INCH WALL THICKNESS AND SIX FOOT 
LENGTH SPACED NO FURTHER THAN 10 FEET APART. THE POSTS DO NOT NEED TO BE SET IN 
CONCRETE. 

3. FASTEN CHAIN LINK FENCE SECURELY TO THE FENCE POSTS WITH WIRE TIES. 

4, SECURE 10 MIL OR THICKER UV RESISTANT, IMPERMEABLE SHEETING TO CHAIN LINK FENCE WITH TIES 
SPACED EVERY 24 INCHES AT TOP, MID SECTION, AND BELOW GROUND SURFACE. 

5. EXTEND SHEETING A MINIMUM OF 4 FEET ALONG FLOW SURFACE AND EMBED END A MINIMUM OF 
B INCHES INTO GROUND. SOIL STABILIZATION MATTING MAY BE USED IN LIEU OF IMPERMEABLE 
SHEETING ALONG FLOW SURFACE, 

6, WHEN TWO SECTIONS OF SHEETING ADJOIN EACH OTHER, OVERLAP BY 6 INCHES AND FOLD WITH SEAM 
FACING DOWNGRADE. 

7. KEEP FLOW SURFACE ALONG DIVERSION FENCE AND POINT OF DISCHARGE FREE OF EROSION. REMOVE 
ACCUMULATED SEDIMENT AND DEBRIS. MAINTAIN POSITIVE DRAINAGE. REPLACE IMPERMEABLE 
SHEETING IF TORN. IF UNDERMINING OCCURS, REINSTALL FENCE. 

MARYLAND STANDARDS ANO SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL 

U.S. DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 2011 

MARYLAND DEPARTMENT OF ENVIRONMENT 
WATER MANAGEMENT ADMINISTRA.TION 

DETAIL E-1 SILT FENCE 
STANDARD SYMBOL 

1---SF----1 

CONSTRUCTION SPECIFICATIONS 

1. USE WOOD POSTS 17', X 17', ± )fo INCH (MINIMUM) SQUARE CUT OF SOUND QUALITY HARDWOOD, AS 
AN ALTERNATIVE TO WOODEN POST USE STANDARD "T" OR "U" SECTION STEEL POSTS WEIGHING NOT 
LESS THAN 1 POUND PER LINEAR FOOT. 

2. USE 36 INCH MINIMUM POSTS DRIVEN 16 INCH MINIMUM INTO GROUND NO MORE THAN 6 FEET APART. 

3, USE WOVEN SLIT FILM GEOTEXTILE AS SPECIFIED IN SECTION H-1 MATERIALS AND FASTEN GEOTEXTILE 
SECURELY TO UPSLOPE SIDE OF FENCE POSTS WITH WIRE TIES OR STAPLES AT TOP AND 
MID-SECTION. 

4. PROVIDE MANUFACTURER CERTIFICATION TO THE AUTHORIZED REPRESENTATIVE OF THE 
INSPECTION/ENFORCEMENT AUTHORITY SHOWING THAT THE GEOTEXTILE USED MEETS THE 
REQUIREMENTS IN SECTION H-1 MATERIALS. 

5. EMBED GEOTEXTILE A MINIMUM OF 8 INCHES VERTICALLY INTO THE GROUND. BACKFILL AND COMPACT 
THE SOIL ON BOTH SIDES OF FABRIC, 

6, WHERE TWO SECTIONS OF GEOTEXTILE ADJOIN: OVERLAP, TWIST, AND STAPLE TO POST IN 
ACCORDANCE WITH THIS DETAIL. 

7, EXTEND BOTH ENDS OF THE SILT FENCE A MINIMUM OF FIVE HORIZONTAL FEET UPSLOPE AT 
45 DEGREES TO THE MAIN FENCE ALIGNMENT TO PREVENT RUNOFF FROM GOING AROUND THE ENDS 
OF THE SILT FENCE, 

8. REMOVE ACCUMULATED SEDIMENT ANO DEBRIS WHEN BULGES DEVELOP IN SILT FENCE OR WHEN 
SEDIMENT REACHES 25% OF FENCE HEIGHT. REPLACE GEOTEXTILE IF TORN, IF UNDERMINING OCCURS, 
REINSTALL FENCE. 

~ NOTE: 
LATH STRIP REINFORCED SILT FENCE IS A DELDOT STANDARD PRODUCT. 
MANUFACTURER: ACF PR0DUCT#3036751DE ORAPPROVED EQUIVALENT, 

MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL 

2 OF 2 

U.S. DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 2011 

MARYLAND DEPARTMENT OF ENVIRONMENT 
WATER MANAGEMENT ADMINISTRA.TION 

SYMBOL 

DETAIL CONTAMINATED MATERIAL STOCKPILE 

CONTAMINATED MATERIAL STOCKPILE 8-10 MIL POLYETHELENE SHEETING 

STRAW BALES 

15'x25' 

30 MIL POL YETHELENE LINER 

SPECIFICATIONS FOR 
CONTAMINATED MATERIAL STORAGE 

1 THE CONTAINMENT AREA FOR CONTAMINATED MATERIAL STORAGE WILL HAVE 
SEDIMENT AND EROSION CONTROLS IN PLACE PRIOR TO BEGINNING EXCAVATION 

2 CONTAINMENT AREA MUST HAVE SILT FENCE INSTALLED FOR CONTAINMENT 
PURPOSES, AND APPROVED BY THE MOE INSPECTOR. 

3. ALL EXCAVATED MATERIAL WILL BE PLACED INSIDE THE CONTAINMENT AREA 

4. ALL EXCAVATED MATERIAL WILL BE COVERED IN INCLEMENT WEATHER, END OF 
WORKING DAY, OR WHEN NOT IN USE. MATERIAL WILL BE COVERED UNTIL 
REMOVED FROM SITE. 

5. EXCAVATED MATERIAL WILL NOT EXCEED 5' IN HEIGHT 

6. ALL HAZARDOUS OR CONTAMINATED MATERIAL WILL BE PLACED IN THE 
CONTAMINATED MATERIALS STOCKPILE WITHIN THE CONTAINMENT AREA 

A. A CONTINUOUS 30 MILi POLYETHYLENE LINER SHALL COVER THE BOTTOM 
AREA OF THE CONT AMINA TED MATERIALS STOCKPILE. 

El STRAW BALES SHALL BE PLACED ON THE BOTIOM TARP, AND THE TARP 
FOLDED OVER INTO THE STOCKPILE AREA TO PREVENT FLOWS FROM 
INSIDE THE STOCKPILE AREA FROM EXITING THE STOCKPILE AREA 

C. CAUTION SHOULD BE TAKEN NOT TO RIP OR TEAR THE BOTIOM 
POLYETHYLENE LINER WHEN HANDLING OR REMOVING MATERIAL 

D. THE MATERJAL WILL BE PLACED ON THE LINER INSIDE THE CONTAMINATED 
MATERIALS STOCKPILE AREA. NOT TO EXCEED 5 FEET HIGH AND 
COVERED WITH A B-10 MIL POLYETHYLENE SHEETING AND SECURED lfl.llTH 
SANDBAGS. 

E. ALL CONTAMINATED OR HAZARDOUS MATERIAL WILL BE REMOVED FROM 
SITE AS SOON Afi POSSIBLE OR WITHIN 3 WORKING DAYS. 

F. ALL CONTAMINATED MATERJALS WILL BE DISPOSED OF ACCORDING TO 
EPA STANDARDS AND SPECIFICATIONS FOR CONTAMINATED OR 
HAZARDOUS MATERIALS. 

DETAIL F-3 PORTABLE SEDIMENT TANK 

--1---dclrfr--mn:-:-LIFT HOLES 
REMOVABLE INFLOW PIPE 

72 IN PIPE --\- OUTFLOW 

STANDARD SYMBOL 

IS]PST 

11 L"--'~)\ IN GALVANIZED HARDWARE CLOTH 
60 IN PERFORATED PIPE ---1 I 

4 IN OF CLEAN 2 TO 3 IN STONE 

NON WOVEN 
GEO TEXTILE 

)\ IN GALVANIZED 
HARDWARE CLOTH 

CONSTRUCTION SPECIFICATIONS 

0 

0 

5 FT 
11 LI-- NONWOVEN GEO TEXTILE 

ELEVATION 

PLAN VIEW 

2 FT CLEANOUT DEPTH 

WATERTIGHT CAP OR )\ IN STEEL 
PLATE WELDED ON EACH PIPE 

60 IN PIPE 

72 IN PIPE 

1. PROVIDE 1 CUBIC FOOT OF STORAGE FOR EACH GALLON PER MINUTE OF PUMP CAPACITY. REQUIRED 
STORAGE VOLUME MAY BE ATTAINED BY PLACEMENT OF TANKS IN PARALLEL WITH INFLOW EVENLY 
DISTRIBUTED AMONG TANKS, OVERTOPPING OF TANKS IS NOT PERMITTED. 

2. USE 60 INCH CORRUGATED METAL OR PLASTIC PIPE WITH 1 INCH DIAMETER PERFORATIONS, 6 INCHES 
ON CENTER FOR THE INNER PIPE. LINE PIPE WITH NONWOVEN GEOTEXTILE, AS SPECIFIED IN SECTION 
H-1 MATERIALS, SANDWICHED BETWEEN, AND ATTACHED TO, )\ INCH HARDWARE CLOTH. 

3. OVERLAP GEOTEXTILE 8 INCHES MINIMUM AT VERTICAL SEAM AND AT THE BOTTOM PLATE. 

4. ANCHOR GEOTEXTILE AT BOTTOM OF TANK WITH 4 INCHES OF 2 TO 3 INCH CLEAN STONE OR 
EQUIVALENT RECYCLED CONCRETE. 

5. USE 72 INCH CORRUGATED METAL OR PLASTIC OUTER PIPE WITH PERMANENT OUTFLOW PIPE WITH 
INVERT LOWER THAN INFLOW PIPE 

6. INFLOW PIPE MUST DISCHARGE INTO INNER PIPE ANO BE REMOVABLE. 

7. PLACE TANK ON LEVEL SURFACE AND DISCHARGE TO A STABLE AREA AT A NONEROSIVE RATE. 

8. A PORTABLE SEDIMENT TANK REQUIRES FREQUENT MAINTENANCE. REMOVE ACCUMULATED SEDIMENT 
FROM INNER PIPE WHEN IT REACHES TWO FEET IN DEPTH. IF SYSTEM CLOGS, PULL OUT INNER PIPE, 
REMOVE ACCUMULATED SEDIMENT, ANO REPLACE GEOTEXTILE, KEEP POINT OF DISCHARGE FREE OF 
EROSION. 
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STANDARD EROSION AND SEDIMENT CONTROL NOTES 
1. THE CONTRACTOR SHALL NOTIFY THE FEDERAL FACILITIES DIVISION, LAND RESTORATION PROGRAM, LAND MANAGEMENT ADMINISTRATION, 1BDO WASHINGTON 

BLVD. SUTIE 625 BALTIMORE, MARYLAND 21230-1719 TELEPHONE: 410-537-3791, SEVEN (7) DAYS BEFORE COMMENCING ANY LAND DISTURBING 
ACTIVITY AND, UNLESS WAIVED BY THE ADMINISTRATION, SHALL BE REQUIRED TO HOLD A PRE-CONSTRUCTION MEETING BETWEEN PROJECT 
REPRESENTATIVES AND A R~PRESENTATIVE OF WMA. 

' 

2. THE CONTRACTOR MUST NOTIFY WMA IN WRITlNG AND BY TELEPHONE AT THE FOLLOWING POINTS: 
A. THE REQUIRED PRE-CONSTRUCTION MEETING. 
8. FOLLOWING INSTALLATION OF SEDIMENT CONTROL MEASURES. 
C. DURING THE INSTA~LATION OF SEDIMENT BASINS (TO BE CONVERTED INTO PERMANENT STORMWATER MANAGEMENT STRUCTURES) AT THE 

REQUIRED INSPEqlON POINTS (SEE INSPECTION CHECKLIST ON PLAN). NOTIFICATION PRIOR TO COMMENCING CONSTRUCTION OF EACH 
STEP IS MANDA TORY. 

0. PRIOR TO REMOVA\- OR MODIFICATION OF ANY SEDIMENT CONTROL STRUCTURE(S). 
E. PRIOR TO REMOVA~ OF ALL SEDIMENT CONTROL DEVICES. 
F. PRIOR TO FINAL A] CEPTANCE. 

3. THE CONTRACTOR SHALL CONSTRUCT ALL EROSION AND SEDIMENT CONTROL MEASURES PER THE APPROVED PLAN ANO CONSTRUCTION SEQUENCE AND 
SHALL HAVE THEM INSPECTED ANO APPROVED BY THE AGENCY INSPECTOR OR WMA INSPECTOR PRIOR TO BEGINNING ANY OTHER LAND DISTURBANCES. 
MINOR SEDIMENT CONTROL DEVICE LOCATION ADJUSTMENTS MAY BE MADE IN THE FIELD WITH THE APPROVAL OF THE WMA INSPECTOR. THE 
CONTRACTOR SHALL ENSURE THAT ALL RUNOFF FROM DISTURBED AREAS IS DIRECTED TO THE SEDIMENT CONTROL DEVICES AND SHALL NOT REMOVE 
ANY EROSION OR SEDIMENT CONTROL MEASURE WITHOUT PRIOR PERMISSION FROM WMA INSPECTOR AND AGENCY INSPECTOR. THE CONTRACTOR MUST 
OBTAIN PRIOR AGENCY AND WMA APPROVAL FOR CHANGES TO THE SEDIMENT CONTROL PLAN AND/OR SEQUENCE OF CONSTRUCTION. 

4. THE CONTRACTOR SHALL PROTECT ALL POINTS OF CONSTRUCTION INGRESS AND EGRESS TO PREVENT THE DEPOSITION OF MATERIALS ONTO PUBLIC 
ROADS. ALL MATERIALS DEPOSITED ONTO PUBLIC ROADS SHALL BE REMOVED IMMEDIATELY. 

5. THE CONTRACTOR SHALL INSPECT DAILY ANO MAINTAIN CONTINUOUSLY IN AN EFFECTIVE OPERA TING CONDITION ALL EROSION AND SEDIMENT CONTROL 
MEASURES UNTIL SUCH TIMES AS THEY ARE REMOVED WITH PRIOR PERMISSION FROM WMA INSPECTOR AND AGENCY INSPECTOR. 

6. ALL SEDIMENT BASINS, TRAP EMBANKMENTS ANO SLOPES, PERIMETER DIKES, SWALES AND ALL DISTURBED SLOPES STEEPER OR EQUAL TO 3: 1 SHALL 
BE STABILIZED WITH SOD OR SEED AND ANCHORED STRAW MULCH, OR OTHER APPROVED STABILIZATION MEASURES, AS SOON AS POSSIBLE BUT NO 
LATER THAN SEVEN (7) CALENDAR DAYS AFTER ESTABLISHMENT. ALL AREAS DISTURBED OUTSIDE OF THE PERIMETER SEDIMENT CONTROL SYSTEM 
MUST BE MINIMIZED. MAINTENANCE MUST BE PERFORMED AS NECESSARY TO ENSURE CONTINUED STABILIZATION. (REQUIREMENT FOR STABILIZATION 
MAY BE REDUCED TO THREE (3) DAYS FOR SENSITIVE AREAS.) 

7. THE CONTRACTOR SHALL APPLY SOD OR SEED AND ANCHORED STRAW MULCH, OR OTHER APPROVED STABILIZATION MEASURES TO ALL DISTURBED AREAS 
ANO STOCKPILES WITHIN FOURTEEN (14) CALENDAR DAYS AFTER STRIPPING AND GRADING ACTIVITIES HAVE CEASED IN THE AREA. MAINTENANCE 
SHALL BE PERFORMED AS NlcCESSARY TO ENSURE CONTINUED STABILIZATION. (REQUIREMENT MAY BE REDUCED TO SEVEN (7) DAYS FOR SENSITIVE 
AREAS.) ' 

8. PRIOR TO REMOVAL OF SEDIMENT CONTROL MEASURES, THE CONTRACTOR SHALL STABILIZE ANO HAVE ESTABLISHED PERMANENT STABILIZATION FOR ALL 
CONTRIBUTORY DISTURBED AREAS USING SOD OR AN APPROVED PERMANENT SEED MIXTURE WITH REQUIRED SOIL AMENDMENTS AND AN APPROVED ANCHORED 
MULCH. WOOD FIBER MULCH MAY ONLY BE USED IN SEEDING SEASON WHERE THE SLOPE DOES NOT EXCEED 10% AND GRADING HAS BEEN DONE TO 
PROMOTE 
SHEET FLOW DRAINAGE. AREAS BROUGHT TO FINISHED GRADE DURING THE SEEDING SEASON SHALL BE PERMANENTLY STABILIZED AS SOON AS POSSIBLE, 
BUT NOT LATER THAN FOURTEEN (14) CALENDAR DAYS AFTER ESTABLISHMENT. WHEN PROPERTY IS BROUGHT TO FINISHED GRADE DURING THE MONTHS OF 
NOVEMBER THROUGH FEBRUARY, AND PERMANENT STABILIZATION IS FOUND TO BE IMPRACTICAL, TEMPORARY SEED ANO ANCHORED STRAW MULCH SHALL BE 
APPLIED TO DISTURBED AREAS. THE FINAL PERMANENT STABILIZATION OF SUCH PROPERTY SHALL BE APPLIED BY MARCH 15 OR EARLIER IF GROUND 
AND WEATHER CONDITIONS ALLOW, 

9. THE SITE'S APPROVAL LETTER, APPROVED EROSION ANO SEDIMENT CONTROL PLANS, DAILY LOG BOOKS, AND TESTS REPORTS SHALL BE AVAILABLE AT 
THE SITE FDR INSPECTION BY DULY AUTHORIZED OFFICIALS OF WMA AND THE AGENCY RESPONSIBLE FDR PROJECT. 

10. SURFACE DRAINAGE FLOWS OVER UNSTABILIZED CUT AND FILL SLOPES SHALL BE CONTROLLED BY EITHER PREVENTING DRAINAGE FLOWS FROM TRAVERSING 
THE SLOPES OR BY INSTALLING PROTECTIVE DEVICES TO LOWER THE WATER DOWN SLOPE WITHOUT CAUSING EROSION. DIKES SHALL BE INSTALLED AND 
MAINTAINED AT THE TOP OF A CUT OR FILL SLOPE UNTIL THE SLOPE AND DRAINAGE AREA TO IT ARE FULLY STABILIZED, AT WHICH TIME THEY MUST 
BE REMOVED AND FINAL GRADING DONE TO PROMOTE SHEET FLOW DRAINAGE. PROTECTIVE METHODS MUST BE PROVIDED AT POINTS OF CONCENTRATED 
FLOW WHERE EROSION IS LIKELY TO OCCUR. 

11. PERMANENT SWALES OR OTHER POINTS OF CONCENTRATED WATER FLOW SHALL BE STABILIZED WITH SOD OR SEED WITH AN APPROVED EROSION CONTROL 
MATTING, RIP-RAP, OR BY OTHER APPROVED STABILIZATION MEASURES. 

12. TEMPORARY SEDIMENT CONTROL DEVICES MAY BE REMOVED, WITH PERMISSION OF WMA INSPECTOR AND AGENCY INSPECTORS, WITHIN THIRTY (30) 
CALENDAR DAYS FOLLOWING !ESTABLISHMENT OF PERMANENT STABILIZATION IN ALL CONTRIBUTORY DRAINAGE AREAS. STORMWATER MANAGEMENT 
STRUCTURES USED TEMPORArlL Y FOR SEDIMENT CONTROL SHALL BE CONVERTED TO THE PERMANENT CONFIGURATION WITHIN THIS TIME PERIOD AS WELL. 

13. NO PERMANENT CUT OR Fill: SLOPE WITH A GRADIENT STEEPER THAN 3: 1 WILL BE PERMITTED IN LAWN MAINTENANCE AREAS. A SLOPE GRADIENT OF 
UP TO 2: 1 WILL BE PERMITTED IN NON-MAINTENANCE AREAS PROVIDED THAT THOSE AREAS ARE INDICATED ON THE EROSION ANO SEDIMENT CONTROL 
PLAN WITH A LOW-MAINTENANCE GROUND COVER SPECIFIED FOR PERMANENT STABILIZATION. SLOPE GRADIENT STEEPER THAN 2: 1 WILL NOT BE 
PERMITTED WITH VEGETATIVE STABILIZATION. 

14. FOR FINISHED GRADING, THE CONTRACTOR SHALL PROVIDE ADEQUATE GRADIENTS TO PREVENT WATER FROM PONDING FOR MORE THAN TWENTY-FOUR (24) 
HOURS AFTER THE END OF A RAINFALL EVENT DRAINAGE COURSES ANO SWALE FLOW AREAS MAY TAKE AS LONG AS FORTY-EIGHT (48) HOURS AFTER 
THE END OF A RAINFALL EVENT TO DRAIN. AREAS DESIGNED TO HAVE STANDING WATER SHALL NOT BE REQUIRED TO MEET THIS REQUIREMENT. 

15. SEDIMENT TRAPS OR BASINS ARE NOT PERMITTED WITHIN 20 FEET OF A FOUNDATION THAT EXISTS OR IS UNDER CONSTRUCTION. NO STRUCTURE MAY 
BE CONSTRUCTED WITHIN 20 FEET OF AN ACTIVE SEDIMENT TRAP OR BASIN. 

16. THE WMA INSPECTOR HAS THE OPTION OF REQUIRING ADDITIONAL SAFETY OR SEDIMENT CONTROL MEASURES, IF DEEMED NECESSARY. 

17. ALL TRAP DEPTH DIMENSIONS ARE RELATIVE TO THE OUTLET ELEVATION. ALL TRAPS MUST HAVE A STABLE OUTFALL. ALL TRAPS ANO BASINS SHALL 
HAVE STABLE INFLOW POINTl 

18. VEGETATIVE STABILIZATION Sr!ALL BE PERFORMED IN ACCORDANCE WITH THE STANDARDS ANO SPECIFICATIONS FDR SOIL EROSION AND SEDIMENT 
CONTROL. REFER TO APPRrRIATE SPECIFICATIONS FOR TEMPORARY SEEDING, PERMANENT SEEDING, MULCHING, SODDING AND GROUND COVERS. 

19. SEDIMENT SHALL BE REMOVEjD ANO THE TRAP OR BASIN RESTORED TO ITS ORIGINAL DIMENSIONS WHEN THE SEDIMENT HAS ACCUMULATED TO ONE 
QUARTER OF THE TOTAL DE~TH OF THE TRAP OR BASIN. TOTAL DEPTH SHALL BE MEASURED FROM THE TRAP OR BASIN BOTTOM TO THE CREST 
OF THE OUTLET. I 

2D. SEDIMENT REMOVED FROM TRAPS (AND BASINS) SHALL BE PLACED ANO STABILIZED IN APPROVED AREAS, BUT NOT WITHIN A FLOODPLAIN, WETLAND 
OR TREE-SAVE AREA. WHEN PUMPING SEDIMENT LADEN WATER, THE DISCHARGE MUST BE DIRECTED TO A SEDIMENT TRAPPING DEVICE PRIOR TO 
RELEASE FROM THE SITE. A SUMP PIT MAY BE USED IF SEDIMENT TRAPS THEMSELVES ARE BEING PUMPED OUT. 

21. ALL WATER REMOVED FROM EXCAVATED AREAS (E.G. UTILITY TRENCHES) SHALL BE PASSED THROUGH AN APPROVED OEWATERING PRACTICE OR 
PUMPED TO A SEDIMENT TRiP OR BASIN PRIOR TO DISCHARGE FROM THE SITE )I.E. VIA FUNCTIONAL STORM DRAIN SYSTEM OR TO STABLE GROUND 
SURFACE). . 

22. SEDIMENT CONTROL FOR UTILITY CONSTRUCTION FOR AREAS OUTSIDE OF DESIGNED CONTROLS OR AS DIRECTED BY THE ENGINEER OR WMA 
INSPECTOR: 

A. CALL "MISS UTILITY" AT 1-B00-257-7777 48 HOURS PRIOR TO THE START OF WORK. 
8. EXCAVATED TRENCH MATERIAL SHALL BE PLACED ON THE HIGH SIDE OF THE TRENCH. 
C. TRENCHES FDR UTILITY INSTALLATION SHALL BE BACKFILLED, COMPACTED, AND STABILIZED AT THE END OF EACH WORKING DAY. NO MORE 

TRENCH SHALL BE OPENED THAT CAN BE COMPLETED THE SAME DAY, UNLESS; 
D. TEMPORARY SILT FENCE SHALL BE PLACED IMMEDIATELY DOWNSTREAM OF ANY DISTURBED AREA INTENDED TO REMAIN DISTURBED FOR 

MORE THAN ONE ~AY. 

23. WHERE DEEMED APPROPRIATE BY THE ENGINEER OR INSPECTOR, SEDIMENT BASINS AND TRAPS MAY NEED TO BE SURROUNDED WITH AN 
APPROVED SAFETY FENCE. THE FENCE MUST CONFORM TO LOCAL ORDINANCES AND REGULATIONS. THE DEVELOPER OR OWNER SHALL 
CHECK WITH THE LOCAL BUILDING OFFICIALS ON APPLICABLE SAFETY REQUIREMENTS. WI-IERE SAFETY FENCE IS DEEMED APPROPRIATE 
AND LOCAL ORDINANCES DO NOT SPECIFY FENCING SIZES OR TYPES, THE FOLLOWING SHALL BE USED AS A MINIMUM STANDARD: THE 
SAFETY FENCE MUST BE MADE ,OF WELDED WIRE AND AT LEAST 42 INCHES HIGH, HAVE POSTS SPACED NO FARTHER APART THAN 8 FEET, 
HAVE MESH OPENINGS NO GREtTER THAN 2 INCHES IN WIDTH AND 4 INCHED IN HEIGHT WITH A MINIMUM OF 14 GAUGE WIRE. SAFETY 
FENCE MUST BE MAINTAINED A~D IN GOOD CONDITION AT ALL TIMES. 

I 

24. OFF-SITE SPOIL OR BORROW AREAS ON STATE OR FEDERAL PROPERTY MUST HAVE PRIOR APPROVAL BY WMA AND OTHER APPLICABLE 
STATE, FEDERAL AND LOCAL AGENCIES: OTHERWISE APPROVAL MUST BE GRANTED BY THE LOCAL AUTHORITIES. ALL WASTE AND BORROW 
AREAS OFF-SITE MUST BE PROTECTED BY SEDIMENT CONTROL MEASURES AND STABILIZED. 

25. SITES WI-IERE INFILTRATION DEVICES ARE USED FOR THE CONTROL OF STORMWATER, EXTREME CARE MUST BE TAKEN TO PREVENT RUNOFF 
FROM UNSTABILIZEO AREAS FROM ENTERING THE STRUCTURE DURING CONSTRUCTION. SEDIMENT CONTROL DEVICES PLACED IN 
INFILTRATION AREAS MUST HA\,j: BOTTOM ELEVATIONS AT LEAST TWO (2) FEET HIGHER THAN THE FINISH GRADE BOTTOM ELEVATION 
OF THE INFILTRATION PRACTICE. WHEN CONVERTING A SEDIMENT TRAP TO AN INFILTRATION DEVICE, ALL ACCUMULATED SEDIMENT 
MUST BE REMOVED AND DISPOSED OF PRIOR TO FINAL GRADING OF INFILTRATION DEVICE. 

26. WHEN A STORM DRAIN SYSTEM OUTFALL IS DIRECTED TO A SEDIMENT TRAP OR SEDIMENT BASIN AND THE SYSTEM IS TO BE USED FOR 
TEMPORARILY CONVEYING SEDIM.ENT LADEN WATER, ALL STORM DRAIN INLETS IN NON-SUMP AREAS SHALL HAVE TEMPORARY ASPHALT 
BERMS CONSTRUCTED AT THE 11ME OF BASE PAVING TO DIRECT GUTTER FLOW INTO THE INLETS TO AVOID SURCHARGING AND OVERFLOW 
OF INLETS IN SUMP AREAS. . 

27. SITE INFORMATION: 

A. TOTAL AREA OF FACILITY (BASE, CAMPUS, PARK, ETC.) ~ 3400 ACRES 

8. TOTAL AREA OF PROJECT SITE 0.30 ACRES 

C. AREA DISTURBED 0.30 ACRES 

D. AREA TO BE ROOFED OR PAVED 0.00 ACRES 

E. TOTAL CUT 150 CU. YDS. 

F. TOT AL FILL 150 CU. YOS. 

G. OFF-SITE WASTE/BORROW AREA LOCATION TO BE DETERMINED 

{MUST BE APPROVED BY MOE) 

. 

B-4 STANDARDS AND SPECIFICATIONS FOR VEGETATIVE STABILIZATION 

Definition 

Using vegetation as cover to protect exposed soil from erosion. 

Purpose 

To promote the establishment of vegetation on exposed soil. 

Conditions Where Practice Applies 

On all disturbed areas not stabilized by other methods. This specification is divided into sections 
on incremental stabilization; soil preparation, soil amendments and topsoiling; seeding and 
mulching; temporary stabilization; and permanent stabilization. 

Effects on Water Quality and Quant~y 

Stabilization practices are used to promote the establishment of vegetation on exposed soil. 
When soil is stabilized with vegetation, the soil is less likely to erode and more likely to allow 
infiltration of rainfall, thereby reducing sediment loads and runoff to downstream areas. 

Planting vegetation in disturbed areas will have an effect on the water budget, especially on 
volumes and rates of runoff, infiltration, evaporation, transpiration, percolation, and groundwater 
recharge. Over time, vegetation will increase organic matter content and improve the water 
holding capacity of the soil and subsequent plant growth. 

Vegetation will help reduce the movement of sediment, nutrients, and other chemicals carried by 
runoff to receiving waters. Plants will also help protect groundwater supplies by assimilating 
those substances present within the root zone. 

Sediment control practices must remain in place during grading, seedbed preparation, seeding, 
mulching, and vegetative establishment. 

Adequate Vegetative Establishment 

Inspect seeded areas for vegetative establishment and make necessary repairs, replacements, 
and reseedings within the planting season. 

1. Adequate vegetative stabilization requires 95 percent groundcover. 

2. If an area has less than 40 percent groundcover, restabilize following the original 
recommendations for lime, fertilizer, seedbed preparation, and seeding. 

3. If an area has between 40 and 94 percent groundcover, over-seed and fertilize using half 
of the rates originally specified. 

4. Maintenance fertilizer rates for permanent seeding are shown in Table 8.6. 
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PHASE I EXCAVATION 

PHASE 1 EXCAVATION 

PHASE 3 EXCAVATION 

FIGURE 8-1: INCREMENTAL STABILIZATION - CUT 

EROSION AND SEDIMENT CONTROL SHALL BE 
STRICTLY ENFORCED. 

B-4-1 STANDARDS AND SPECIFICATIONS FOR INCREMENTAL STABILIZATION 

Definition 

Establishment of vegetative cover on cut and fill slopes. 

Purpose 

To provide timely vegetative cover on cut and fill slopes as work progresses. 

Conditions Where Practice Applies 

Any cut or fill slope greater than 15 feet in height. This practice also applies to stockpiles. 

Criteria 

A. Incremental Stabilization - Cut Slopes 

1. Excavate and stabilize cut slopes in increments not to exceed 15 feet in height. 

Prepare seedbed and apply seed and mulch on all cut slopes as the work 

progresses. 

2. Construction sequence example (Refer to Figure 8.1): 
a. Construct and stabilize all temporary swales or dikes that will be used to 

convey runoff around the excavation. 
b. Perform Phase 1 excavation, prepare seedbed, and stabilize. 

c: Perform Phase 2 excavation, prepare seedbed, and stabilize. Overseed Phase 1 
areas as necessary. 

d. Perform final phase excavation, prepare seedbed, and stabilize. Overseed 

previously seeded areas as necessary. 
Note: Once excavation has begun the operation should be continuous from grubbing through the 

completion of grading and placement of topsoil (if required) and permanent seed and mulch. 

Any interruptions in the operation or completing the operation out of the seeding season will 

necessitate the application of temporary stabilization. 

B. Incremental Stabilization - Fill Slopes 
1. Construct and stabilize fill slopes in increments not to exceed 15 feet in height. 

Prepare seedbed and apply seed and mulch on all slopes as the work progresses. 

2. Stabilize slopes immediately when the vertical height of a lift reaches 15 feet, or 

when the grading operation ceases as prescribed in the plans. 
3. At the end of each day, install temporary water conveyance practice(s), as 

necessary, to intercept surface runoff and convey it down the slope in a non-erosive 
manner. 

4. Construction sequence example (Refer to Figure B.2): 

a. Construct and stabilize all temporary swales or dikes that will be used to 

divert runoff around the fill. Construct silt fence on low side of fill unless other 

methods shown on the plans address this area. 

b. At the end of each day, install temporary water conveyance practice(s), as 

necessary, to intercept surface runoff and convey it down the slope in a 

non-erosive manner. 
c. Place Phase 1 fill, prepare seedbed, and stabilize. 

d. Place Phase 2 fill, prepare seedbed, and stabilize. 

e. Place final phase fill, prepare seedbed, and stabilize. Overseed previously 

seeded areas as necessary. 

Note: Once the placement of fill has begun the operation should be continuous from grubbing 

through the completion of grading and placement of topsoil (if required) and permanent seed and 

mulch. Any interruptions in the operation or completing the operation out of the seeding season 

will necessitate the application of temporary stabilization. 
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SITE 1 RADIOLOGICAL REMOVAL ACTION 
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NO DISTURBED AREA SHALL BE LEFT UNSTABILIZED 
OVERNIGHT UNLESS THE RUNOFF IS DIRECTED TO 
AN MDE APPROVED SEDIMENT CONTROL DEVICE. 

NAVAL SUPPORT FACILITY 
INDIAN HEAD 

CONTRACT NO. W52PIJ-08-D-0034 DO 0054 
INDIAN HEAD, CHARLES COUNTY, MARYLAND 

GRAPHIC SCALE STANDARD STABILIZATION NOTE: 
"FOLLOWING INITIAL SOIL DISTURBANCE OR REDISTURBANCE, PERMANENT 

OR TEMPORARY STABILIZATION SHALL BE COMPLETED WITHIN SEVEN (7) 
CALENDAR DAYS AS TO THE SURFACE OF ALL PERIMETER CONTROLS, 

DIKES, SWALES, DITCHES, PERIMETER SLOPES, AND ALL SLOPES GREATER 

THAN 3 HORIZONTAL TO 1 VERTICAL (3:1); AND FOURTEEN DAYS (14) AS 

TO ALL DISTURBED OR GRADED AREAS ON THE PROJECT SITE." 
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1 inch = 40 ft. 
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8-4-2 STANDARDS AND SPECIFICATIONS FOR SOIL PREPARATION, 
TOPSOILING, AND SOIL AMENDMENTS 

Definition 

The process of preparing the soils ti sustain adequate vegetative stabilization. 

Purpose : 

' 

To provide a suitable soil medium for vegetative growth. 

Conditions Where Practice Applies 

Where vegetalive stabilization is to be established. 

Criteria 

A. Soil Preparalion 
1. Temporary Stabilizalion 

a. Seedbed preparation consists of loosening soil to a depth of 3 to 5 incihes by 
means of suitable agricultural or construction equipment, such as disc 
harrows or chisel plows or rippers mounted on construction equipment. After 
the soil is loosened, it must not be rolled or dragged smooth but left in the 
roughened condition. Slopes 3:1 or flatter are to be tracked with ridges 
running parallel to the contour of the slope. 

b. Apply fertilizer and lime as prescribed on the plans. 
c. Incorporate lime and fertilizer into the top 3 to 5 inches of soil by disking or 

other suitable means. 
2. Permanent Stabilization 

a. A soil test is required for any earth disturbance of 5 acres or more. The 
minimum soil conditions required for permanent vegetative establishment are: 
i. Soil pH between 6.0 and 7.0. 
ii. Soluble salts less than 500 parts per million (ppm). 
iii. Soil contains less than 40 percent clay but enough fine grained material 

(greater than 30 percent silt plus clay) to provide the capacity to hold a 
moderate amount of moisture. An exception: if lovegrass will be 
planted, then a sandy soil (less than 30 percent silt plus clay) would be 
acceptable. 

iv. Soil contains 1.5 percent minimum organic matter by weight. 
v. Soil contains sufficient pore space to permff adequate root penetration. 

b. Application of amendments or topsoil is required if on-site soils do not meet 
the above conditions. 

c. Graded areas must be maintained in a true and even grade as specified on 
the approved plan, then scarified or otherwise loosened to a depth of 3 to 5 
inches. 

d. Apply soil amendments as specified on the approved plan or as indicated by 
the results of a soil test. 

e. Mix soil amendments into the top 3 to 5 inches of soil by disking or other 
suitable means. Rake lawn areas to smooth the surface, remove large 
objects like stones and branches, and ready the area for seed application. 
Loosen surface soil by dragging with a heavy chain or other equipment to 
roughen the surface where site conditions will not permit normal seedbed 
preparation. Track slopes 3: 1 or flatter ~h tracked equipment leaving the 
soil in an irregular condition with ridges running parallel to the contour of the 
slope. Leave the top 1 to 3 inches of soil loose and friable. Seedbed 
loosening may be unnecessary on newly disturbed areas. 

B. Topsoiling 

c. 

1. Topsoil is placed over prepared subsoil prior to establishment of permanent 
vegetation. The purpose is to provide a suitable soil medium for vegetative growth. 
Soils of concern have low moisture content, low nutrient levels, low pH, materials 
toxic to plants, and/or unacceptable soil gradation. 

2. Topsoil salvaged from an existing site may be used provided it meets the standards 
as set forth in these specifications. Typically, the depth of topsoil to be saivaged for 
a given soil type can be found in the representative soil profile section in the Soil 
Survey published by USDA-NRCS. 

3. Topsoiling is limited to areas having 2:1 or flatter slopes where: 
a. The texture of the exposed subsoil/parent material is not adequale to produce 

vegetative growth. 
b. The soil material is so shallow that the rooting zone is not deep enough to 

support plants or furnish continuing supplies of moisture and plant nutrients. 
c. The original soil to be vegetated contains material toxic to plant growth. 
d. The soil is so aci~ic that treatment with limestone is not feasible. 

4. Areas having slopes st~eper than 2:1 require special consideration and design. 
5. Topsoil Specifications: Soil to be used as topsoil must meet the following criteria: 

a. Topsoil must be$ loam, sandy loam, clay loam, silt loam, sandy clay loam, or 
loamy sand. Other soils may be used if recommended by an agronomist or 
soil scientist and approved by the appropriate approval authority. Topsoil 
must not be a mixture of contrasting textured subsoils and must contain less 
than 5 percent by volume of cinders, stones, slag, coarse fragments, gravel, 
sticks, roots, trash, or other materials larger than 1 Y, inches in diameter. 

b. Topsoil must be free of noxious plants or plant parts such as Bermuda grass, 
quack grass, Joh'rson grass, nut sedge, poison ivy, thistle, or others as 
specified. 

c. Topsoil substitutes or amendments, as recommended by a qualified 
agronomist or soil scientist and approved by the appropriate approval 
authority, may be used in lieu of natural topsoil. 

6. Topsoil Application 
a. Erosion and sediment control practices must be maintained when applying 

topsoil. 
b. Uniformly distribute topsoil in a 5 to 8 incih layer and lightly compact to a 

minimum thickness of 4 inches. Spreading is to be performed in such a 
manner that sodding or seeding can proceed with a minimum of addijional 
soil preparation and tillage. Any irregularities in the surface resulting from 
topsoiling or oth~r operations must be corrected in order to prevent the 
formation of deprl'"sions or :"ater pockets. . . . 

c. Topsoil must not. be placed 1f the topsoil or subso1l 1s in a frozen or muddy 
condition, when the subsoil is excessively wet or in a condition that may 
otherwise be detrimental to proper grading and seedbed preparation. 

Soil Amendments (Fertilizer and Lime Specifications) 
1. Soil tests must be perfqrmed to determine the exact ralios and application rates for 

both lime and fertilizer or, sites having disturbed areas of 5 acres or more. Soil 
analysis may be performed by a recognized private or commercial laboratory. Soil 
samples taken for engineering purposes may also be used for chemical analyses. 

2. Fertilizers must be uniform in composition, free flowing and suitable for accurate 
application by appropriate equipment. Manure may be substituted for fertilizer with 
prior approval from the appropriate approval authority. Fertilizers must all be 
delivered to the site fully labeled according to the applicable laws and must bear the 
name, trade name or trademark and warranty of the producer. 

3. Lime materials must be ground limestone (hydrated or burnt lime may be substituted 
except when hydroseeding) which contains at least 50 percent total oxides (calcium 
oxide plus magnesium oxide). Limestone must be ground to such fineness that at 
least 50 percent will pass through a #100 mesh sieve and 98 to 100 percent will 
pass through a #20 mesh sieve. 

4. Lime and fertilizer are to be evenly distributed and incorporated into the top 3 to 5 
inches of soil by disking or other suitable means. 

5. Where the subsoil is either highly acidic or composed of heavy clays, spread ground 
limestone at the rate of 4 to 8 tons/acre (200-400 pounds per 1,000 square feet) 
prior to the placement of topsoil. 

' 

Purpose 

To protect disturbed soils from erosion during and at the end of construction. 

Conditions Where Practice Applies 

To the surface of all perimeter controls, slopes, and any disturbed area not under active grading. 

Criteria 

A. Seeding 
1. Specifications 

a. All seed must meet the requirements of the Maryland State Seed Law. All 
seed must be subject to retesting by a recognized seed laboratory. All seed 
used must have been tested within the 6 months immediately preceding the 
date of sowing such material on any project. Refer to Table B.4 regarding the 
quality of seed. Seed tags must be available upon request to the inspector to 
verify type of seed and seeding rate. 

b. Mulcih alone may be applied between the fall and spring seeding dates only if 
the ground is frozen. The appropriate seeding mixture must be applied when 
the ground thaws. 

c. lnoculants: The inoculant for treating legume seed in the seed mixtures must 
be a pure culture of nitrogen flXing bacteria prepared specifically for the 
species. lnoculants must not be used later than the date indicated on the 
container. Add fresh inoculants as directed on the package. Use four times 
the recommended rate when hydroseeding. Note: It is very important to keep 
inoculant as cool as possible until used. Temperatures above 75 to 80 
degrees Fahrenheit can weaken bacteria and make the inoculant less 
effective. 

d. Sod or seed must not be placed on soil which has been treated with soil 
sterilants or chemicals used for weed control until sufficient time has elapsed 
(14 days min.) to permit dissipation of phyto-toxic materials. 

2. Application 
a. Dry Seeding: This includes use of conventional drop or broadcast spreaders. 

i. Incorporate seed into the subsoil at the rates prescribed on Temporary 
Seeding Table B.1, Permanent Seeding Table B.3, or sije-specific 

seeding summaries. 
ii. Apply seed in two directions, perpendicular to each other. Apply half 

the seeding rate in each direction. Roll the seeded area with a 
weighted roller to provide good seed to soil contact. 

b. Drill or Cultipacker Seeding: Mecihanized seeders that apply and cover seed 
with soil. 
i. Cultipacking seeders are required to bury the seed in sucih a fashion as 

to provide at least 1/4 inch of soil covering. Seedbed must be firm after 
planting. 

ii. Apply seed in two directions, perpendicular to eacih other. Apply half 
the seeding rate in eacih direction. 

c. Hydroseeding: Apply seed uniformly with hydroseeder (slurry inciudes seed 
and fertilizer). 
i. If fertilizer is being applied at the time of seeding, the application rates 

should not exceed the following: nitrogen, 100 pounds per acre total of 
soluble nitrogen; P205 (phosphorous), 200 pounds per acre; 1<20 
(potassium), 200 pounds per acre. 

ii. Lime: Use only ground agricultural limestone (up to 3 tons per acre 
may be applied by hydroseeding). Normally, not more than 2 tons are 
applied by hydroseeding at any one time. Do not use burnt or hydrated 
lime when hydroseeding. 

iii. Mix seed and fertilizer on site and seed immediately and without 
interruption. 

iv. When hydroseeding do not incorporate seed into the soil. 

B. Mulching 
1. Mulcih Materials (in order of preference) 

a. Straw consisting of thoroughly threshed wheat, rye, oat, or bartey and 
reasonably bright in color. Straw is to be free of noxious weed seeds as 
specified in the Maryland Seed Law and not musty, moldy, caked, decayed, 
or excessively dusty. Note: Use only sterile straw mulch in areas where 
one species of grass is desired. 

b. Wood Cellulose Fiber Mulch (WCFM) consisting of specially prepared wood 
cellulose processed into a uniform fibrous physical stale. 
i. WCFM is to be dyed green or contain a green dye in the package that 

will provide an appropriate color to facilitate visual inspection of the 
uniformly spread slurry. 

ii. WCFM, including dye, must contain no germination or growlh inhibiting 
factors. 

iii. WCFM materials are to be manufactured and processed in such a 
manner that the wood cellulose ~ber mulch will remain in uniform 
suspension in water under agitation and will blend with seed, fertilizer 
and other addttives to form a homogeneous slurry. The mulcih material 
must form a blotter-like ground cover, on application, having moisture 
absorption and percolation properties and must cover and hold grass 
seed in contact with the soil without inhibiting the growth of the grass 
seedlings. 

iv. WCFM material must not contain elements or compounds at 
concentration levels that will be phyto-toxic. 

v. WCFM must conform to the following physical requirements: fiber 
length of approximately 1 o millimeters, diameter approximately 1 
millimeter, pH range of 4.0 to 8.5, ash content of 1.6 percent maximum 
and water holding capacity of 90 percent minimum. 

2. Application 

3. 

a. Apply mulch to all seeded areas immediately after seeding. 
b. When straw mulch is used, spread it over all seeded areas at the rate of 2 

tons per acre to a uniform loose depth of 1 to 2 inches. Apply mulcih to 
achieve a uniform distribution and depth so that the soil surface is not 
exposed. When using a mulch anchoring tool, increase the application rale to 
2.5 tons per acre. 

c. Wood cellulose fiber used as mulch must be applied at a net dry weight of 
1500 pounds per acre. Mix the wood cellulose fiber with water to attain a 
mixture with a maximum of 50 pounds of wood cellulose fiber per 100 gallons 
of water. 

Anchoring 
a. Perform mulch ancihoring immediately following application of mulcih to 

minimize loss by wind or water. This may be done by one of the following 
methods (listed by preference), depending upon the size of the area and 
erosion hazard: 
i. A mulch ancihoring tool is a tractor drawn implement designed to punch 

and anchor mulch into the soil surface a minimum of 2 inches. This 
practice is most effective on large areas, but is limited to flatter slopes 
where equipment can operate safely. If used on sloping land, this 
practice should follow the contour. 

ii. Wood cellulose fiber may be used for anchoring straw. Apply the fiber 
binder at a net dry weight of 750 pounds per acre. Mix the wood 
cellulose fiber with water at a maximum of 50 pounds of wood cellulose 
fiber per 100 gallons of water. 

iii. Synthetic binders such as Acrylic DLR (Agro-Tack), DCAijO, Petroset, 
Terra Tax II, Terra Tack AR or other approved equal may be used. 
Follow application rates as specified by the manufacturer. Application 
of liquid binders needs to be heavier at the edges where wind catcihes 
mulch, such as in valleys and on crests of banks. Use of asphalt 
binders is strictly prohibited. 

iv. Lightweight plastic netting may be stapled over the mulch according to 
manufacturer recommendations. Netting is usually available in rolls 4 
to 15 feet wide and 300 to 3,000 feet long. 

8-4-4 STANDARDS AND SPECIFICATIONS FOR TEMPORARY STABILIZATION 

Definition 

To stabilize disturbed soils with vegetation for up to 6 months. 

Purpose 

To use fast growing vegetation that provides cover on disturbed soils. 

Conditions Where Practice Applies 

Exposed soils where ground cover is needed for a period of 6 months or less. For longer 
duration of time, permanent stabilization practices are required. 

Criteria 

1. Select one or more of the species or seed mixtures listed in Table B.1 for the appropriate 
Plant Hardiness Zone (from Figure B.3), and enter them in the Temporary Seeding 
Summary below along with application rates, seeding dates and seeding depths. If this 
Summary is not put on the plan and completed, then Table B.1 plus fertilizer and lime rales 
must be put on the plan. 

2. For sites having soil tests performed, use and show the recommended rates by the testing 
agency. Soil tests are not required for Temporary Seeding. 

3. When stabilization is required outside of a seeding season, apply seed and mulch or straw 
mulcih alone as prescribed in Section B-4-3.A.1.b and maintain until the next seeding 
season. 

8-4-5 STANDARDS AND SPECIFICATIONS FOR PERMANENT STABILIZATION 

Definition 

To stabilize disturbed soils with permanent vegetation. 

Purpose 

To use long-lived perennial grasses and legumes to establish permanent ground cover on 
disturbed soils. 

Conditions Where Practice Applies 

Exposed soils where ground cover is needed for 6 months or more. 

Criteria 

A. Seed Mixtures 
1. General Use 

a. Select one or more of the species or mixtures listed in Table B.3 for the 
appropriate Plant Hardiness Zone (from Figure B.3) and based on the site 
condition or purpose found on Table B.2. Enter selected mixture(s), 
application rates, and seeding dates in the Permanent Seeding Summary. 
The Summary is to be placed on the plan. 

b. Additional planting specifications for exceptional sites such as shorelines, 
stream banks, or dunes or for special purposes such as wildlife or aesthetic 
treatment may be found in USDA-NRCS Technical Field Office Guide, 
Section 342 Critical Area Planting. 

c. For sites having disturbed area over 5 acres, use and show the rates 
recommended by the soil testing agency. 

d. For areas receiving low maintenance, apply urea form fertilizer (46-0-0) at 3 
Y, pounds per 1000 square feet (150 pounds per acre) at the time of seeding 
in addition to the soil amendments shown in the Permanent Seeding 
Summary. 

2. Turfgrass Mixtures 
a. Areas where turfgrass may be desired include lawns, parks, playgrounds, and 

commercial sites which will receive a medium to high level of maintenance. 
b. Select one or more of the species or mixtures listed below based on the stte 

conditions or purpose. Enter selected mixture(s), application rates, and 
seeding dates in the Permanent Seeding Summary. The summary is to be 
placed on the plan. 
i. Kentucky Bluegrass: Full Sun Mixture: For use in areas that receive 

intensive management. Irrigation required in the areas of central 
Maryland and Eastern Shore. Recommended Certified Kentucky 
Bluegrass Cultivars Seeding Rate: 1.5 to 2.0 pounds per 1000 square 
feet. Choose a minimum of three Kentucky bluegrass cultivars with 
each ranging from 10 to 35 percent of the total mixture by weight. 

ii. Kentucky Bluegrass/Perennial Rye: Full Sun Mixture: For use in full 
sun areas where rapid establishment is necessary and when turf will 
receive medium to intensive management. Certified Perennial 
Ryegrass Cultivars/Certified Kentucky Bluegrass Seeding Rate: 2 
pounds mixture per 1000 square feet. Choose a minimum of three 
Kentucky bluegrass cultivars with each ranging from 10 to 35 percent 
of the total mixture by weight. 

iii. Tall Fescue/Kentucky Bluegrass: Full Sun Mixture: For use in drought 
prone areas and/or for areas receiving low to medium management in 
full sun to medium shade. Recommended mixture includes; Certified 
Tall Fescue Cultivars 95 to 100 percent, Certified Kentucky Bluegrass 
Cultivars O to 5 percent. Seeding Rate: 5 to 8 pounds per 1000 square 
feet. One or more cultivars may be blended. 

iv. Kentucky Bluegrass/Fine Fescue: Shade Mixture: For use in areas 
with shade in Bluegrass lawns. For establishment in high quality, 
intensively managed turf area. Mixture includes; Certified Kentucky 
Bluegrass Cultivars 30 to 40 percent and Certified Fine Fescue and 60 
to 70 percent. Seeding Rate: 1% to 3 pounds per 1000 square feet. 

Notes: 
Select turfgrass varieties from those listed in the most current 
University of Maryland Publication, Agronomy Memo #77, 'Turfgrass 
Cultivar Recommendations for Maryland 11 

Choose certified material. Certified material is the best guarantee of 
cultivar purity. The certification program of the Maryland Department of 
Agriculture, Turf and Seed Section, provides a reliable means of 
consumer protection and assures a pure genetic line 

c. Ideal Times of Seeding for Turf Grass Mixtures 
Western MD: March 15 to June 1, August 1 to October 1 (Hardiness Zones: 5b, 6a) 

Central MD: March 1 to May 15, August 15 to October 15 (Hardiness Zone: 6b) 

Southern MD, Eastern Shore: March 1 to May 15, August 15 to October 15 
(Hardiness Zones: 7a, 7b) 

d. Till areas to receive seed by disking or other approved methods to a depth of 
2 to 4 incihes, level and rake the areas to prepare a proper seedbed. Remove 
stones and debris over 1 Y, inches in diameter. The resulting seedbed must be 
in such condition that future mowing of grasses will pose no difficulty. 

e. If soil moisture is deficient, supply new seedings with adequate water for plant 
growth (l>!i to 1 inch every 3 to 4 days depending on soil texture) until they are 
firmly established. This is especially true when seedings are made late in the 
planting season, in abnormally dry or hot seasons, or on adverse sites. 

B. Sod: 
1. 

To provide quick cover on disturbed areas (2:1 grade or flatter). 
General Specifications 

2. 

3. 

a. Class of turfgrass sod must be Maryland State Certified. Sod labels must be 
made available to the job foreman and inspector. 

b. Sod must be machine cut at a uniform soil thickness of% incih, plus or minus 
Y. inch, at the time of cutting. Measurement for thickness must exclude top 
growth and thatch. Broken pads and torn or uneven ends will not be 
acceptable. 

c. Standard size sections of sod must be strong enough to support their own 
weight and retain their size and shape when suspended vertically with a firm 
grasp on the upper 10 percent of the section. 

d. Sod must not be harvested or transplanted when moisture content 
(excessively dry or wet) may adversely affect its survival. 

e. Sod must be harvested, delivered, and installed within a period of 36 hours. 
Sod not transplanted within this period must be approved by an agronomist or 
soil scientist prior to its installation. 

Sod Installation 
a. During periods of excessively high temperature or in areas having dry subsoil, 

lightly irrigate the subsoil immediately prior to laying the sod. 
b. Lay the first row of sod in a straight line with subsequent rows placed parallel 

to it and lightly wedged against each other. Stagger lateral joints to promote 
more uniform growth and strength. Ensure that sod is not stretched or 
overtapped and thal all joints are butted light in order to prevent voids whicih 
would cause air drying of the roots. 

c. Wherever possible, lay sod with the long edges parallel to the contour and 
with staggering joints. Roll and tamp, peg or otherwise secure the sod to 
prevent slippage on slopes. Ensure solid contact exists between sod roots 
and the underlying soil surface. 

d. Water the sod immediately following rolling and tamping until the underside of 
the new sod pad and soil surface below the sod are thoroughly wet. 
Complete the operations of laying, tamping and irrigating for any piece of sod 
within eight hours. 

Sod Maintenance 
a. In the absence of adequate rainfall, water daily during the first week or as 

often and sufficienlly as necessary to maintain moist soil to a depth of 4 
inches. Water sod during the heat of the day to prevent wilting. 

b. After the first week, sod watering is required as necessary to maintain 
adequate moisture content. 

c. Do not mow until the sod is firmly rooted. No more than 1/3 of the grass leaf 
must be removed by the initial cutting or subsequent cuttings. Maintain a 
grass height of at least 3 inches unless otherwise specified. 

Temporary Seeding Summary 

Hardiness Zone (from Figure B.3): 7a 
Seed Mixture (from Table B.1) Fertilizer 

Rate 
'"-~----~---~----,--:--::---I (10-20-20) 

Lime Rate 

Mix Species 
Application Seeding Seeding 
Rate (lb/ac) Dates Depths (in) 

CEREAL 112 
2/15-4/30 

1.0 Mix 
RYE 8/15-12/15 

436 lb/ac 2 lons/ac 

Mix FOXTAIL 30 5/1-8/15 0.5 
MILLET 

(101b/1000sn (901b/1000sfj 

Permanent Seeding Summary 

Hardiness Zone (from Figure B.3): 7a 
Seed Mixture (from Table B.1) 

Mix Species 
Applicalion Seeding 
Rate (lb/ac) Dates 

8 
TALL 100 

Seeding 
N Depths (in) 

Fertilizer Rate 
(10-20-20) 

P205 

8-4-8 STANDARDS AND SPECIFICATIONS FOR STOCKPILE AREA 

Definition 

A mound or pile of soil protected by appropriately designed erosion and sediment control 
measures. 

Purpose 

To provide a designated location for the temporary storage of soil that controls the potential for 
erosion, sedimentation, and changes to drainage patterns. 

Conditions Where Practice Applies 

Stockpile areas are utilized when it is necessary to salvage and store soil for later use. 

Criteria 

1. 

2. 

3. 
4. 
5. 

6. 

7. 

8. 

The stockpile location and all related sediment control practices must be clearly indicated 
on the erosion and sediment control plan. 
The footprint of the stockpile must be sized to accommodate the anticipated volume of 
material and based on a side slope ratio no steeper than 2: 1. Benching must be provided 
in accordance with Section B-3 Land Grading. 
Runoff from the stockpile area must drain to a suitable sediment control practice. 
Access the stockpile area from the upgrade side. 
Clear water runoff into the stockpile area must be minimized by use of a diversion device 
such as an earth dike, temporary swale or diversion fence. Provisions must be made for 
discharging concentrated flow in a non-erosive manner. 
Where runoff concentrates along the toe of the stockpile fill, an appropriate 
erosion/sediment control praclice must be used to intercept the discharge. 
Stockpiles must be stabilized in accordance with the 3/7 day stabilization requirement as 
well as Standard B-4-1 Incremental Stabilization and Standard B-4-4 Temporary 
Stabilization. 
If the stockpile is located on an impervious surface, a liner should be provided below the 
stockpile to facilitate cleanup. Stockpiles containing contaminated material must be 
covered with impermeable sheeting. 

Maintenance 

The stockpile area must continuously meet the requirements for Adequate Vegetative 
Establishment in accordance with Section B-4 Vegetative Stabilization. Side slopes must be 
maintained at no steeper than a 2:1 ralio. The stockpile area must be kept free of erosion. If the 
vertical height of a stockpile exceeds 20 feet for 2:1 slopes, 30 feet for 3: 1 slopes, or 40 feet for 
4:1 slopes, benching must be provided in accordance with Section B-3 Land Grading. 

Lime Rale 

K,O 

FESCUE 
45 lb/ac 90 lb/ac 90 lb/ac 2 tons/ac 2/15-4/30 1 1 • 

9 
TALLFESCUE 

60 8/15-11/30 4-2 m (1.0 lb/1000 sn (2 lb/1000 sn (2 lb/1000 sn (90 lb/1000 sn 
OR 

HARDFESCUE 
40 

AND ADD 
KENTUCKY 

BLUEGRASS 
40 

AND 
PERENNIAL 

20 

RYEGRASS 

EROSION AND SEDIMENT CONTROL SHALL BE 
STRICTLY ENFORCED. 

NO DISTURBED AREA SHALL BE LEFT UNSTABILIZED 
OVERNIGHT UNLESS THE RUNOFF IS DIRECTED TO 
AN MDE APPROVED SEDIMENT CONTROL DEVICE. 

MOE No. 13-WM-0001 
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-3051-1
Client Project/Site: NSF Indian Head
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-3051-1
Project/Site: NSF Indian Head

Job ID: 160-3051-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: NSF Indian Head

Report Number: 160-3051-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt
Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs:

Method 3600C: Cleanup
Method 3620C: Florisil Cleanup
Method 3630C: Silica Gel Cleanup
Method 3640A: Gel-Permeation Cleanup
Method 3650B: Acid-Base Partition Cleanup
Method 3660B: Sulfur Cleanup
Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

TestAmerica St. Louis
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-3051-1
Project/Site: NSF Indian Head

Job ID: 160-3051-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

RECEIPT

The samples were received on 7/19/2013 9:15 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperature of the cooler at receipt was 3.0º C.

Exception: Encores were received out of hold.  Ok to proceed per client.

VOLATILE ORGANIC COMPOUNDS BY GC/MS

Sample 1HBF-5 (160-3051-5) was analyzed for Volatile Organic Compounds by GC/MS in accordance with EPA SW-846 Method 8260C. 
The samples were prepared and analyzed on 07/30/2013. 

Insufficient sample volume was available to perform batch matrix spike/matrix spike duplicate (MS/MSD) associated with batch 64629.  
The laboratory control sample (LCS) was performed in duplicate to provide precision data for this batch.

2-Butanone (MEK) exceeded the RPD limit for LCSD 160-63739/3-A.   The %RPD of the laboratory control sample (LCS) and laboratory 
control standard duplicate (LCSD) for preparation batch 64629 also recovered outside control limits.

The continuing calibration verification (CCV) for Bromomethane and Chloroethane associated with batch 64629 recovered above the 
upper control limit.  The samples associated with this CCV were non-detects for the affected analytes; therefore, the data have been 
reported.

No other difficulties were encountered during the Volatiles analysis.

All other quality control parameters were within the acceptance limits.

Organic Prep 

Method  8081 
Insufficient sample volume was available to perform batch matrix spike/matrix spike duplicate (MS/MSD) associated with batch _62920. 
The laboratory control sample (LCS) was performed in duplicate to provide precision data for this batch.

No other analytical or quality issues were noted.

SEMIVOLATILE ORGANIC COMPOUNDS (GC/MS)

Sample 1HBF-6 (160-3051-6) was analyzed for Semivolatile Organic Compounds (GC/MS) in accordance with EPA SW-846 Method 
8270D. The samples were prepared on 07/30/2013 and analyzed on 08/05/2013. 

Butyl benzyl phthalate was detected in method blank MB 160-63746/1-A at a level that was above the method detection limit but below the 
reporting limit. 

Terphenyl-d14 (Surr) failed the surrogate recovery criteria low for 1HBF-6 (160-3051-6).  Terphenyl-d14 (Surr) failed the surrogate recovery 
criteria low for 1HBF-6MS (160-3051-6MS).   Tthe laboratory allows one acid surrogate and/or one base surrogate to be outside 
acceptance limits; therefore, re-extraction/re-analysis was not performed.  These results have been reported and qualified.

4-Nitrophenol failed the recovery criteria low for LCS 160-63746/2-A.  A full list spike was utilized for this method.  Due to the large number 
of spiked analytes, there is a high probability that one or more analytes will recover outside acceptance limits.  The laboratory's SOP 
allows for 3 analytes to recover outside criteria for this method when a full list spike is utilized.  The LCS associated with batch 65003 had 
1 analyte outside control limits; therefore, re-extraction/re-analysis was not performed.  These results have been reported and qualified.

No other difficulties were encountered during the Semi-VOA analysis.

All other quality control parameters were within the acceptance limits.

GASOLINE RANGE ORGANICS (GRO)

Sample 1HBF-5 (160-3051-5) was analyzed for gasoline range organics (GRO) in accordance with EPA SW-846 Method 8015B - GRO. 
The samples were analyzed on 07/30/2013. 

TestAmerica St. Louis
Page 4 of 45 8/16/2013
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-3051-1
Project/Site: NSF Indian Head

Job ID: 160-3051-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Gasoline Range Organics (C6-C12) was detected in method blank MB 160-63753/1-A at a level that was above the method detection limit 
but below the reporting limit. 

The following samples in batch 64066 contained peaks which were within the Gasoline Range Organics (GRO) retention time window: 
1HBF-5 (160-3051-5).  These peaks were large enough that there is a reportable concentration; however, there is no resemblance 
between the reportable peak and the pattern of GRO.

No other difficulties were encountered during the GRO analysis.

All other quality control parameters were within the acceptance limits.

DIESEL RANGE ORGANICS (DRO)

Sample 1HBF-4 (160-3051-4) was analyzed for diesel range organics (DRO) in accordance with EPA SW-846 Method 8015B - DRO. The 
samples were prepared on 07/22/2013 and analyzed on 07/23/2013. 

The CCV surrogate recovery is outside the upper QC limits of greater than 20%D. The surrogate recovery in the associated samples is 
acceptable; therefore the sample data has been reported with this narrative.

No difficulties were encountered during the DRO analysis.

All quality control parameters were within the acceptance limits.

ORGANOCHLORINE PESTICIDES (GC)

Sample 1HBF-4 (160-3051-4) was analyzed for Organochlorine Pesticides (GC) in accordance with EPA SW-846 Method 8081B. The 
samples were prepared on 07/25/2013 and analyzed on 07/30/2013. 

The %RPD between the primary and confirmation column exceeded 40% for alpha-Chlordane for the following sample: 1HBF-4 
(160-3051-4).  The lower value has been reported and qualified in accordance with the laboratory's SOP.

The following sample has clear evidence of the presence of chlordane based on the presence of alpha and gamma chlordane; however, 
the chlordane peaks in the sample do not closely match the laboratory's Technical Chlordane standard: 1HBF-4 (160-3051-4).  As a result, 
there is increased quantitative uncertainty associated with this result. Only 3 of 4 peaks were used to quantitate the compound.

No difficulties were encountered during the pesticides analysis.

All quality control parameters were within the acceptance limits.

CHLORINATED HERBICIDES

Sample 1HBF-2 (160-3051-2) was analyzed for chlorinated herbicides in accordance with EPA SW-846 Method 8151A. The samples were 
prepared on 08/09/2013 and analyzed on 08/14/2013. 

Surrogates are added during the extraction process prior to dilution.   When the sample dilution is 5X or greater, surrogate recoveries are 
diluted out and no corrective action is required.

The matrix spike percent recoveries and %RPD for batch 65908 were outside control limits for Dinoseb, which is a know poor performing 
analyte.  The LCS, MS, and MSD recoveries still meed inhouse limits. The sample is ND for this target analye; therefore the sample data 
has been reported with this narrative

The continuing calibration verification (CCV) for several compound (MCPA, Dichlorprop, Dinoseb, 2,4,5-T, and 2,4,5-TP on the confirmation 
column only; and 2,4-D on both columns) associated with batch 65908 recovered above the upper control limit.  The samples associated 
with this CCV were non-detects for the affected analytes; therefore, the data have been reported.

No other difficulties were encountered during the herbicides analysis.

All other quality control parameters were within the acceptance limits.

TestAmerica St. Louis
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-3051-1
Project/Site: NSF Indian Head

Job ID: 160-3051-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

TOTAL METALS (ICP)

Sample 1HBF-3 (160-3051-3) was analyzed for total metals (ICP) in accordance with EPA SW-846 Method 6010C. The samples were 
prepared on 08/08/2013 and analyzed on 08/09/2013. 

The following samples were diluted due to the nature of the sample matrix.  The sample digestates were yellow in color:  (160-3051-3 
MS),  (160-3051-3 MSD),  (160-3051-3 SD), 1HBF-3 (160-3051-3).  Elevated reporting limits (RLs) are provided.

The matrix spike and/or matrix spike duplicate (MS/MSD) recoveries for batch 65521 were outside control limits for aluminum, calcium, 
potassium, magnesium, silver, and antimony.  The RPD was within method limits indicating a potential matrix interference.  The 
associated laboratory control sample (LCS) recovery met acceptance criteria.

Due to the high concentration of iron, the matrix spike / matrix spike duplicate (MS/MSD) for batch 65521 could not be evaluated for 
accuracy and precision.  The presence of the '4' qualifier in the data indicates analytes where the concentration in the unspiked sample 
exceeded four times the spiking amount.  The associated laboratory control sample (LCS) met acceptance criteria. 

The serial dilution performed for the following samples associated with batch 65968 was outside control limits for calcium.  All the other 
target analytes were within control limits indicating a possible matrix interference:  (160-3051-3 SD)

No other difficulties were encountered during the metals analysis.

All other quality control parameters were within the acceptance limits.

MERCURY

Sample 1HBF-3 (160-3051-3) was analyzed for mercury in accordance with EPA SW-846 Method 7471B. The samples were prepared on 
07/31/2013 and analyzed on 08/01/2013. 

No difficulties were encountered during the mercury analysis.

All quality control parameters were within the acceptance limits.

PERCENT SOLIDS

Samples 1HBF-2 (160-3051-2), 1HBF-3 (160-3051-3), 1HBF-4 (160-3051-4), 1HBF-5 (160-3051-5) and 1HBF-6 (160-3051-6) were 
analyzed for percent solids in accordance with EPA Method 160.3 MOD. The samples were analyzed on 07/27/2013. 

No difficulties were encountered during the % solids analysis.

All quality control parameters were within the acceptance limits.

CESIUM-137 & OTHER GAMMA EMITTERS (GS)

Sample 1HBF-1 (160-3051-1) was analyzed for Cesium-137 & Other Gamma Emitters (GS) in accordance with DOE GA-01-R. The 
samples were leached on 07/22/2013, prepared on 07/24/2013 and analyzed on 08/06/2013. 

No other difficulties were encountered during the Gamma spec analysis.

All other quality control parameters were within the acceptance limits.

TestAmerica St. Louis
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Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-3051-1

Login Number: 3051

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

FalseSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Qualifiers

GC/MS VOA

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Q One or more quality control criteria failed.

J Estimated: The analyte was positively identified; the quantitation is an estimation

GC/MS Semi VOA

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Q One or more quality control criteria failed.

J Estimated: The analyte was positively identified; the quantitation is an estimation

M Manual integrated compound.

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.

GC VOA

Qualifier Description

J Estimated: The analyte was positively identified; the quantitation is an estimation
Qualifier

M Manual integrated compound.

GC Semi VOA

Qualifier Description

H Sample was prepped or analyzed beyond the specified holding time
Qualifier

U Undetected at the Limit of Detection.

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.

J Estimated: The analyte was positively identified; the quantitation is an estimation

M Manual integrated compound.

Metals

Qualifier Description

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
Qualifier

U Undetected at the Limit of Detection.

J Estimated: The analyte was positively identified; the quantitation is an estimation

4 MS, MSD: The analyte present in the original sample is 4 times greater than the matrix spike concentration; therefore, control limits are not 
applicable.

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Glossary (Continued)

These commonly used abbreviations may or may not be present in this report.

QC Quality Control
Abbreviation

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method Method Description LaboratoryProtocol

SW8468260C Volatile Organic Compounds by GC/MS TAL SL

SW8468270D Semivolatile Organic Compounds (GC/MS) TAL SL

SW8468015B Gasoline Range Organics - (GC) TAL SL

SW8468015B Diesel Range Organics (DRO) (GC) TAL SL

SW8468081B Organochlorine Pesticides (GC) TAL SL

SW8468151A Herbicides (GC) TAL SL

SW8466010C Metals (ICP) TAL SL

SW8467471B Mercury in Solid or Semisolid Waste (Manual Cold Vapor Technique) TAL SL

EPAMoisture Percent Moisture TAL SL

DOEGA-01-R Cesium-137 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-3051-1 1HBF-1 Solid 07/17/13 08:35 07/19/13 09:15

160-3051-2 1HBF-2 Solid 07/17/13 08:40 07/19/13 09:15

160-3051-3 1HBF-3 Solid 07/17/13 08:42 07/19/13 09:15

160-3051-4 1HBF-4 Solid 07/17/13 08:44 07/19/13 09:15

160-3051-5 1HBF-5 Solid 07/17/13 08:46 07/19/13 09:15

160-3051-6 1HBF-6 Solid 07/17/13 08:50 07/19/13 09:15
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Detection Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Client Sample ID: 1HBF-1 Lab Sample ID: 160-3051-1

 No Detections.

Client Sample ID: 1HBF-2 Lab Sample ID: 160-3051-2

 No Detections.

Client Sample ID: 1HBF-3 Lab Sample ID: 160-3051-3

☼Aluminum
RL

40.1 mg/Kg
MDL

28.0
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2J3510 6010C
☼Arsenic 2.00 mg/Kg0.635 Total/NA23.33 6010C
☼Barium 10.0 mg/Kg0.501 Total/NA218.0 6010C
☼Calcium 501 mg/Kg26.6 Total/NA22070 J 6010C
☼Chromium 2.00 mg/Kg0.615 Total/NA214.4 6010C
☼Cobalt 10.0 mg/Kg1.88 Total/NA24.51 J 6010C
☼Copper 5.01 mg/Kg1.46 Total/NA25.59 6010C
☼Iron 20.0 mg/Kg5.95 Total/NA210500 J 6010C
☼Lead 2.00 mg/Kg0.345 Total/NA27.07 6010C
☼Magnesium 200 mg/Kg16.6 Total/NA2845 J 6010C
☼Manganese 2.00 mg/Kg0.308 Total/NA286.8 6010C
☼Nickel 8.01 mg/Kg0.451 Total/NA25.29 J 6010C
☼Potassium 1000 mg/Kg675 Total/NA2885 J 6010C
☼Vanadium 10.0 mg/Kg2.52 Total/NA215.1 6010C
☼Zinc 10.0 mg/Kg3.97 Total/NA219.1 6010C
☼Mercury 0.0329 mg/Kg0.0110 Total/NA10.0481 7471B

Client Sample ID: 1HBF-4 Lab Sample ID: 160-3051-4

☼alpha-Chlordane
RL

1.89 ug/Kg
MDL

0.630
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.668 8081B
☼gamma-Chlordane 1.89 ug/Kg0.175 Total/NA10.573 J 8081B
☼4,4'-DDD 1.89 ug/Kg0.245 Total/NA11.50 J 8081B
☼4,4'-DDE 1.89 ug/Kg0.433 Total/NA15.33 8081B
☼Technical Chlordane 18.9 ug/Kg4.14 Total/NA15.24 J 8081B

Client Sample ID: 1HBF-5 Lab Sample ID: 160-3051-5

☼Toluene
RL

6.00 ug/Kg
MDL

0.840
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J4.66 8260C
☼Gasoline Range Organics (C6-C12) 0.127 mg/Kg0.0127 Total/NA10.0312 J 8015B

Client Sample ID: 1HBF-6 Lab Sample ID: 160-3051-6

☼Benzo[b]fluoranthene
RL

366 ug/Kg
MDL

36.9
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J37.3 8270D
☼Dimethyl phthalate 366 ug/Kg36.9 Total/NA171.2 J M 8270D
☼Fluoranthene 366 ug/Kg36.9 Total/NA148.8 J 8270D
☼Phenanthrene 366 ug/Kg36.9 Total/NA147.6 J 8270D
☼Pyrene 366 ug/Kg36.9 Total/NA147.1 J 8270D
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-1Client Sample ID: 1HBF-1
Matrix: SolidDate Collected: 07/17/13 08:35

Date Received: 07/19/13 09:15

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.518

(2σ+/-)

0.170
(2σ+/-)

108/06/13 17:0807/24/13 15:46pCi/g0.126
RL MDC

0.161
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 07/24/13 15:46 08/06/13 17:08 10.06040.2000.03360.0336U0.00971Cesium-137

pCi/g 07/24/13 15:46 08/06/13 17:08 10.1260.1700.1610.518Thorium-232

Bi-214 0.531 0.120 0.132 0.107 pCi/g 07/24/13 15:46 08/06/13 17:08 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 7.13 1.12 1.34 0.600 pCi/g 07/24/13 15:46 08/06/13 17:08 1

Pb-212 0.434 0.0947 0.110 0.0997 pCi/g 07/24/13 15:46 08/06/13 17:08 1

Pb-214 0.584 0.116 0.131 0.125 pCi/g 07/24/13 15:46 08/06/13 17:08 1

Tl-208 0.192 0.0598 0.0630 0.0567 pCi/g 07/24/13 15:46 08/06/13 17:08 1

Lab Sample ID: 160-3051-2Client Sample ID: 1HBF-2
Matrix: SolidDate Collected: 07/17/13 08:40

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8151A - Herbicides (GC)
RL MDL

2,4,5-T 8.79 U H 22.2 8.79 ug/Kg ☼ 08/09/13 15:17 08/14/13 01:38 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

88.7 24.4 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼2,4-D 24.4 U H

88.7 48.6 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼2,4-DB 48.6 U H

44.3 42.7 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼Dalapon 42.7 U H

27.7 15.1 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼Dinoseb 15.1 U H J

44.3 4.36 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼Dicamba 4.36 U H

88.7 25.9 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼Dichlorprop 25.9 U H

8870 3400 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼MCPA 3400 U H

22.2 3.64 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼Silvex (2,4,5-TP) 3.64 U H

8870 5320 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼MCPP 5320 U H

2,4-Dichlorophenylacetic acid 83 50 - 150 08/09/13 15:17 08/14/13 01:38 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 160-3051-3Client Sample ID: 1HBF-3
Matrix: SolidDate Collected: 07/17/13 08:42

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 6010C - Metals (ICP)
RL MDL

Aluminum 3510 J 40.1 28.0 mg/Kg ☼ 08/08/13 09:12 08/09/13 18:53 2
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.00 1.28 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Antimony 1.28 U J

2.00 0.635 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Arsenic 3.33

10.0 0.501 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Barium 18.0

1.00 0.339 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Beryllium 0.339 U

1.00 0.200 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Cadmium 0.200 U

501 26.6 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Calcium 2070 J

2.00 0.615 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Chromium 14.4

10.0 1.88 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Cobalt 4.51 J

5.01 1.46 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Copper 5.59
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-3Client Sample ID: 1HBF-3
Matrix: SolidDate Collected: 07/17/13 08:42

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 6010C - Metals (ICP) (Continued)
RL MDL

Iron 10500 J 20.0 5.95 mg/Kg ☼ 08/08/13 09:12 08/09/13 18:53 2
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.00 0.345 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Lead 7.07

200 16.6 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Magnesium 845 J

2.00 0.308 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Manganese 86.8

8.01 0.451 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Nickel 5.29 J

1000 675 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Potassium 885 J

3.00 0.579 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Selenium 0.579 U

2.00 0.469 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Silver 0.469 U J

200 94.4 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Sodium 94.4 U

4.01 3.02 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Thallium 3.02 U

10.0 2.52 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Vanadium 15.1

10.0 3.97 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Zinc 19.1

Method: 7471B - Mercury in Solid or Semisolid Waste (Manual Cold Vapor Technique)
RL MDL

Mercury 0.0481 0.0329 0.0110 mg/Kg ☼ 07/31/13 10:00 08/01/13 06:36 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-3051-4Client Sample ID: 1HBF-4
Matrix: SolidDate Collected: 07/17/13 08:44

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8015B - Diesel Range Organics (DRO) (GC)
RL MDL

Diesel Range Organics [C10-C28] 0.368 U 27.6 0.368 mg/Kg ☼ 07/22/13 16:48 07/23/13 14:59 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

o-Terphenyl 98 M 49 - 133 07/22/13 16:48 07/23/13 14:59 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8081B - Organochlorine Pesticides (GC)
RL MDL

Aldrin 0.340 U 1.89 0.340 ug/Kg ☼ 07/25/13 15:00 07/30/13 05:21 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.22 0.205 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼alpha-BHC 0.205 U

1.89 0.333 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼beta-BHC 0.333 U

1.89 0.269 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼delta-BHC 0.269 U

1.89 0.187 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼gamma-BHC (Lindane) 0.187 U

1.89 0.630 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼alpha-Chlordane 0.668 J

1.89 0.175 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼gamma-Chlordane 0.573 J

1.89 0.245 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼4,4'-DDD 1.50 J

1.89 0.433 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼4,4'-DDE 5.33

1.89 0.697 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼4,4'-DDT 0.697 U

1.89 0.239 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Dieldrin 0.239 U

1.89 0.633 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endosulfan I 0.633 U

1.89 0.261 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endosulfan II 0.261 U

1.89 0.378 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endosulfan sulfate 0.378 U

1.89 0.175 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endrin 0.175 U

1.89 0.432 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endrin aldehyde 0.432 U

1.89 0.463 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endrin ketone 0.463 U

2.22 0.227 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Heptachlor 0.227 U

1.89 0.476 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Heptachlor epoxide 0.476 U

3.66 0.798 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Methoxychlor 0.798 U
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-4Client Sample ID: 1HBF-4
Matrix: SolidDate Collected: 07/17/13 08:44

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8081B - Organochlorine Pesticides (GC) (Continued)
RL MDL

Toxaphene 16.8 U 74.4 16.8 ug/Kg ☼ 07/25/13 15:00 07/30/13 05:21 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

18.9 4.14 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Technical Chlordane 5.24 J

DCB Decachlorobiphenyl (Surr) 80 M 29 - 150 07/25/13 15:00 07/30/13 05:21 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Tetrachloro-m-xylene 88 M 07/25/13 15:00 07/30/13 05:21 141 - 125

Lab Sample ID: 160-3051-5Client Sample ID: 1HBF-5
Matrix: SolidDate Collected: 07/17/13 08:46

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

1,1,1-Trichloroethane 0.516 U 6.00 0.516 ug/Kg ☼ 07/30/13 13:17 07/30/13 20:55 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

6.00 0.480 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,1,2,2-Tetrachloroethane 0.480 U

6.00 2.02 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,1,2-Trichloro-1,2,2-trifluoroethane 2.02 U

6.00 0.684 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,1,2-Trichloroethane 0.684 U

6.00 0.468 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,1-Dichloroethane 0.468 U

6.00 1.93 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,1-Dichloroethene 1.93 U

6.00 0.516 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2,4-Trichlorobenzene 0.516 U

12.0 1.74 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2-Dibromo-3-Chloropropane 1.74 U

6.00 0.336 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2-Dichlorobenzene 0.336 U

6.00 1.04 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2-Dichloroethane 1.04 U

6.00 0.456 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2-Dichloropropane 0.456 U

6.00 0.336 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,3-Dichlorobenzene 0.336 U

6.00 0.720 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,4-Dichlorobenzene 0.720 U

24.0 2.30 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼2-Butanone (MEK) 2.30 U Q

24.0 2.12 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼2-Hexanone 2.12 U

24.0 0.876 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼4-Methyl-2-pentanone (MIBK) 0.876 U

24.0 7.77 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Acetone 7.77 U

6.00 0.300 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Benzene 0.300 U

6.00 0.444 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Bromoform 0.444 U

12.0 1.32 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Bromomethane 1.32 U

6.00 0.828 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Carbon disulfide 0.828 U

6.00 0.612 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Carbon tetrachloride 0.612 U

6.00 0.456 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Chlorobenzene 0.456 U

6.00 0.492 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Dibromochloromethane 0.492 U

12.0 0.624 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Chloroethane 0.624 U

6.00 0.456 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Chloroform 0.456 U

12.0 0.780 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Chloromethane 0.780 U

6.00 0.720 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼cis-1,2-Dichloroethene 0.720 U

6.00 0.720 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼cis-1,3-Dichloropropene 0.720 U

12.0 0.432 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Cyclohexane 0.432 U

6.00 0.300 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Bromodichloromethane 0.300 U

12.0 1.57 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Dichlorodifluoromethane 1.57 U

6.00 0.360 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Ethylbenzene 0.360 U

6.00 0.840 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2-Dibromoethane (EDB) 0.840 U

6.00 0.312 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Isopropylbenzene 0.312 U

30.0 1.66 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Methyl acetate 1.66 U

6.00 0.576 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Methyl tert-butyl ether 0.576 U
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-5Client Sample ID: 1HBF-5
Matrix: SolidDate Collected: 07/17/13 08:46

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)
RL MDL

Methylcyclohexane 0.312 U 12.0 0.312 ug/Kg ☼ 07/30/13 13:17 07/30/13 20:55 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

6.00 1.90 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Methylene Chloride 1.90 U

6.00 0.684 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼m-Xylene & p-Xylene 0.684 U

6.00 0.408 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼o-Xylene 0.408 U

6.00 0.420 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Styrene 0.420 U

6.00 0.384 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Tetrachloroethene 0.384 U

6.00 0.840 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Toluene 4.66 J

6.00 1.13 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼trans-1,2-Dichloroethene 1.13 U

6.00 0.420 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼trans-1,3-Dichloropropene 0.420 U

6.00 0.468 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Trichloroethene 0.468 U

6.00 0.600 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Trichlorofluoromethane 0.600 U

6.00 0.516 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Vinyl chloride 0.516 U

12.0 1.02 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Xylenes, Total 1.02 U

Toluene-d8 (Surr) 93 78 - 133 07/30/13 13:17 07/30/13 20:55 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 102 07/30/13 13:17 07/30/13 20:55 183 - 122

4-Bromofluorobenzene (Surr) 105 07/30/13 13:17 07/30/13 20:55 165 - 140

1,2-Dichloroethane-d4 (Surr) 97 07/30/13 13:17 07/30/13 20:55 178 - 132

Method: 8015B - Gasoline Range Organics - (GC)
RL MDL

Gasoline Range Organics 

(C6-C12)

0.0312 J 0.127 0.0127 mg/Kg ☼ 07/30/13 13:04 07/30/13 17:04 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Trifluorotoluene (Surr) 110 49 - 112 07/30/13 13:04 07/30/13 17:04 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 160-3051-6Client Sample ID: 1HBF-6
Matrix: SolidDate Collected: 07/17/13 08:50

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 36.9 U 366 36.9 ug/Kg ☼ 07/30/13 12:29 08/05/13 17:35 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Acenaphthylene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Anthracene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Benzo[a]anthracene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Benzo[b]fluoranthene 37.3 J

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Benzo[k]fluoranthene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Benzo[g,h,i]perylene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Benzo[a]pyrene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Bis(2-chloroethoxy)methane 36.9 U

366 37.1 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Bis(2-chloroethyl)ether 37.1 U

366 50.3 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Bis(2-ethylhexyl) phthalate 50.3 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Bromophenyl phenyl ether 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Butyl benzyl phthalate 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Carbazole 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Chloroaniline 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Chloro-3-methylphenol 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2-Chloronaphthalene 36.9 U
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-6Client Sample ID: 1HBF-6
Matrix: SolidDate Collected: 07/17/13 08:50

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

2-Chlorophenol 36.9 U 366 36.9 ug/Kg ☼ 07/30/13 12:29 08/05/13 17:35 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Chlorophenyl phenyl ether 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Chrysene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Dibenz(a,h)anthracene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Dibenzofuran 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Di-n-butyl phthalate 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼1,2-Dichlorobenzene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼1,3-Dichlorobenzene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼1,4-Dichlorobenzene 36.9 U

1770 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼3,3'-Dichlorobenzidine 366 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4-Dichlorophenol 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Diethyl phthalate 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4-Dimethylphenol 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Dimethyl phthalate 71.2 J M

1770 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4,6-Dinitro-2-methylphenol 366 U

1770 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4-Dinitrophenol 366 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4-Dinitrotoluene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,6-Dinitrotoluene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Di-n-octyl phthalate 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Fluoranthene 48.8 J

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Fluorene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Hexachlorobenzene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Hexachlorobutadiene 36.9 U

1770 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Hexachlorocyclopentadiene 366 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Hexachloroethane 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Indeno[1,2,3-cd]pyrene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Isophorone 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2-Methylnaphthalene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2-Methylphenol 36.9 U

732 73.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼3 & 4 Methylphenol 73.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Naphthalene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2-Nitroaniline 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼3-Nitroaniline 36.9 U

366 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Nitroaniline 366 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Nitrobenzene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2-Nitrophenol 36.9 U

1770 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Nitrophenol 366 U Q

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼N-Nitrosodiphenylamine 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼N-Nitrosodi-n-propylamine 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼bis (2-chloroisopropyl) ether 36.9 U

732 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Pentachlorophenol 366 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Phenanthrene 47.6 J

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Phenol 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Pyrene 47.1 J

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼1,2,4-Trichlorobenzene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4,5-Trichlorophenol 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4,6-Trichlorophenol 36.9 U

366 66.5 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Aniline 66.5 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼1,4-Dioxane 36.9 U
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-6Client Sample ID: 1HBF-6
Matrix: SolidDate Collected: 07/17/13 08:50

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

Benzyl alcohol 57.5 U 366 57.5 ug/Kg ☼ 07/30/13 12:29 08/05/13 17:35 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

732 73.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Pyridine 73.9 U

2-Fluorophenol (Surr) 53 43 - 103 07/30/13 12:29 08/05/13 17:35 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2,4,6-Tribromophenol (Surr) 53 07/30/13 12:29 08/05/13 17:35 153 - 111

Nitrobenzene-d5 (Surr) 53 07/30/13 12:29 08/05/13 17:35 147 - 105

Phenol-d5 (Surr) 53 07/30/13 12:29 08/05/13 17:35 152 - 99

Terphenyl-d14 (Surr) 48 J 07/30/13 12:29 08/05/13 17:35 158 - 124

2-Fluorobiphenyl (Surr) 56 07/30/13 12:29 08/05/13 17:35 155 - 97
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8260C - Volatile Organic Compounds by GC/MS

Client Sample ID: Method BlankLab Sample ID: MB 160-63739/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

RL MDL

1,1,1-Trichloroethane 0.430 U 5.00 0.430 ug/Kg 07/30/13 10:30 07/30/13 12:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.400 U 0.4005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,1,2,2-Tetrachloroethane

1.68 U 1.685.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,1,2-Trichloro-1,2,2-trifluoroethane

0.570 U 0.5705.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,1,2-Trichloroethane

0.390 U 0.3905.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,1-Dichloroethane

1.61 U 1.615.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,1-Dichloroethene

0.430 U 0.4305.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2,4-Trichlorobenzene

1.45 U 1.4510.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2-Dibromo-3-Chloropropane

0.280 U 0.2805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2-Dichlorobenzene

0.870 U 0.8705.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2-Dichloroethane

0.380 U 0.3805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2-Dichloropropane

0.280 U 0.2805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,3-Dichlorobenzene

0.600 U 0.6005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,4-Dichlorobenzene

1.92 U 1.9220.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 12-Butanone (MEK)

1.77 U 1.7720.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 12-Hexanone

0.730 U 0.73020.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 14-Methyl-2-pentanone (MIBK)

6.47 U 6.4720.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Acetone

0.250 U 0.2505.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Benzene

0.370 U 0.3705.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Bromoform

1.10 U 1.1010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Bromomethane

0.690 U 0.6905.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Carbon disulfide

0.510 U 0.5105.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Carbon tetrachloride

0.380 U 0.3805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Chlorobenzene

0.410 U 0.4105.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Dibromochloromethane

0.520 U 0.52010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Chloroethane

0.380 U 0.3805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Chloroform

0.650 U 0.65010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Chloromethane

0.600 U 0.6005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1cis-1,2-Dichloroethene

0.600 U 0.6005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1cis-1,3-Dichloropropene

0.360 U 0.36010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Cyclohexane

0.250 U 0.2505.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Bromodichloromethane

1.31 U 1.3110.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Dichlorodifluoromethane

0.300 U 0.3005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Ethylbenzene

0.700 U 0.7005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2-Dibromoethane (EDB)

0.260 U 0.2605.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Isopropylbenzene

1.38 U 1.3825.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Methyl acetate

0.480 U 0.4805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Methyl tert-butyl ether

0.260 U 0.26010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Methylcyclohexane

1.58 U 1.585.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Methylene Chloride

0.570 U 0.5705.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1m-Xylene & p-Xylene

0.340 U 0.3405.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1o-Xylene

0.350 U 0.3505.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Styrene

0.320 U 0.3205.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Tetrachloroethene

0.700 U 0.7005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Toluene

0.940 U 0.9405.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1trans-1,2-Dichloroethene

0.350 U 0.3505.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1trans-1,3-Dichloropropene

0.390 U 0.3905.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Trichloroethene

0.500 U 0.5005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Trichlorofluoromethane
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-63739/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

RL MDL

Vinyl chloride 0.430 U 5.00 0.430 ug/Kg 07/30/13 10:30 07/30/13 12:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.850 U 0.85010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Xylenes, Total

Toluene-d8 (Surr) 94 78 - 133 07/30/13 12:07 1

MB MB

Surrogate

07/30/13 10:30

Dil FacPrepared AnalyzedQualifier Limits%Recovery

100 07/30/13 10:30 07/30/13 12:07 1Dibromofluoromethane (Surr) 83 - 122

104 07/30/13 10:30 07/30/13 12:07 14-Bromofluorobenzene (Surr) 65 - 140

102 07/30/13 10:30 07/30/13 12:07 11,2-Dichloroethane-d4 (Surr) 78 - 132

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63739/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

1,1,1-Trichloroethane 50.0 52.9 ug/Kg 106 85 - 120
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1,2,2-Tetrachloroethane 50.0 45.7 ug/Kg 91 81 - 115

1,1,2-Trichloroethane 50.0 48.4 ug/Kg 97 85 - 115

1,1-Dichloroethane 50.0 51.3 ug/Kg 103 85 - 115

1,1-Dichloroethene 50.0 50.8 ug/Kg 102 85 - 117

1,2,4-Trichlorobenzene 50.0 51.7 ug/Kg 103 74 - 126

1,2-Dibromo-3-Chloropropane 50.0 50.6 ug/Kg 101 70 - 126

1,2-Dichlorobenzene 50.0 48.1 ug/Kg 96 84 - 115

1,2-Dichloroethane 50.0 50.6 ug/Kg 101 77 - 122

1,2-Dichloropropane 50.0 51.4 ug/Kg 103 85 - 115

1,3-Dichlorobenzene 50.0 48.7 ug/Kg 97 84 - 115

1,4-Dichlorobenzene 50.0 47.3 ug/Kg 95 85 - 115

2-Butanone (MEK) 50.0 49.5 ug/Kg 99 64 - 130

2-Hexanone 50.0 49.6 ug/Kg 99 72 - 119

4-Methyl-2-pentanone (MIBK) 50.0 49.6 ug/Kg 99 75 - 156

Acetone 50.0 53.0 ug/Kg 106 41 - 140

Benzene 50.0 48.7 ug/Kg 97 85 - 110

Bromoform 50.0 46.9 ug/Kg 94 79 - 121

Bromomethane 50.0 63.7 ug/Kg 127 71 - 127

Carbon disulfide 50.0 51.9 ug/Kg 104 85 - 131

Carbon tetrachloride 50.0 53.4 ug/Kg 107 85 - 123

Chlorobenzene 50.0 48.6 ug/Kg 97 83 - 115

Dibromochloromethane 50.0 48.6 ug/Kg 97 85 - 118

Chloroethane 50.0 61.3 ug/Kg 123 71 - 127

Chloroform 50.0 50.3 ug/Kg 101 85 - 115

Chloromethane 50.0 53.1 ug/Kg 106 72 - 127

cis-1,2-Dichloroethene 50.0 50.1 ug/Kg 100 85 - 115

cis-1,3-Dichloropropene 50.0 51.0 ug/Kg 102 85 - 125

Cyclohexane 50.0 53.9 ug/Kg 108 73 - 140

Bromodichloromethane 50.0 49.6 ug/Kg 99 46 - 132

Dichlorodifluoromethane 50.0 49.7 ug/Kg 99 85 - 115

Ethylbenzene 50.0 51.4 ug/Kg 103 85 - 115

1,2-Dibromoethane (EDB) 50.0 49.1 ug/Kg 98 84 - 115

Isopropylbenzene 50.0 53.0 ug/Kg 106 85 - 127
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63739/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

Methyl acetate 250 249 ug/Kg 100 70 - 137
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Methyl tert-butyl ether 50.0 53.5 ug/Kg 107 71 - 116

Methylcyclohexane 50.0 53.2 ug/Kg 106 84 - 138

Methylene Chloride 50.0 48.9 ug/Kg 98 85 - 115

m-Xylene & p-Xylene 50.0 54.0 ug/Kg 108 85 - 115

o-Xylene 50.0 55.5 ug/Kg 111 85 - 117

Styrene 50.0 51.7 ug/Kg 103 85 - 116

Tetrachloroethene 50.0 49.8 ug/Kg 100 85 - 116

Toluene 50.0 51.5 ug/Kg 103 85 - 115

trans-1,2-Dichloroethene 50.0 51.6 ug/Kg 103 85 - 115

trans-1,3-Dichloropropene 50.0 47.3 ug/Kg 95 85 - 127

Trichloroethene 50.0 49.2 ug/Kg 98 85 - 115

Trichlorofluoromethane 50.0 53.1 ug/Kg 106 77 - 125

Vinyl chloride 50.0 51.1 ug/Kg 102 72 - 124

Xylenes, Total 100 110 ug/Kg 110 70 - 130

Toluene-d8 (Surr) 78 - 133

Surrogate

105

LCS LCS

Qualifier Limits%Recovery

101Dibromofluoromethane (Surr) 83 - 122

1014-Bromofluorobenzene (Surr) 65 - 140

1031,2-Dichloroethane-d4 (Surr) 78 - 132

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-63739/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

1,1,1-Trichloroethane 50.0 51.7 ug/Kg 103 85 - 120 2 20
Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

1,1,2,2-Tetrachloroethane 50.0 45.3 ug/Kg 91 81 - 115 1 20

1,1,2-Trichloroethane 50.0 46.6 ug/Kg 93 85 - 115 4 20

1,1-Dichloroethane 50.0 49.3 ug/Kg 99 85 - 115 4 20

1,1-Dichloroethene 50.0 49.3 ug/Kg 99 85 - 117 3 20

1,2,4-Trichlorobenzene 50.0 51.9 ug/Kg 104 74 - 126 0 20

1,2-Dibromo-3-Chloropropane 50.0 47.3 ug/Kg 95 70 - 126 7 20

1,2-Dichlorobenzene 50.0 48.3 ug/Kg 97 84 - 115 0 20

1,2-Dichloroethane 50.0 49.5 ug/Kg 99 77 - 122 2 20

1,2-Dichloropropane 50.0 48.8 ug/Kg 98 85 - 115 5 20

1,3-Dichlorobenzene 50.0 48.3 ug/Kg 97 84 - 115 1 20

1,4-Dichlorobenzene 50.0 47.4 ug/Kg 95 85 - 115 0 20

2-Butanone (MEK) 50.0 64.0 Q ug/Kg 128 64 - 130 26 20

2-Hexanone 50.0 46.8 ug/Kg 94 72 - 119 6 20

4-Methyl-2-pentanone (MIBK) 50.0 48.0 ug/Kg 96 75 - 156 3 20

Acetone 50.0 53.5 ug/Kg 107 41 - 140 1 20

Benzene 50.0 47.7 ug/Kg 95 85 - 110 2 20

Bromoform 50.0 46.2 ug/Kg 92 79 - 121 2 20

Bromomethane 50.0 59.3 ug/Kg 119 71 - 127 7 20

Carbon disulfide 50.0 48.8 ug/Kg 98 85 - 131 6 20

Carbon tetrachloride 50.0 51.9 ug/Kg 104 85 - 123 3 20
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-63739/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

Chlorobenzene 50.0 47.9 ug/Kg 96 83 - 115 1 20
Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Dibromochloromethane 50.0 47.1 ug/Kg 94 85 - 118 3 20

Chloroethane 50.0 60.4 ug/Kg 121 71 - 127 1 20

Chloroform 50.0 49.3 ug/Kg 99 85 - 115 2 20

Chloromethane 50.0 48.6 ug/Kg 97 72 - 127 9 20

cis-1,2-Dichloroethene 50.0 47.9 ug/Kg 96 85 - 115 5 20

cis-1,3-Dichloropropene 50.0 49.3 ug/Kg 99 85 - 125 3 20

Cyclohexane 50.0 51.2 ug/Kg 102 73 - 140 5 20

Bromodichloromethane 50.0 49.7 ug/Kg 99 46 - 132 0 20

Dichlorodifluoromethane 50.0 49.0 ug/Kg 98 85 - 115 1 20

Ethylbenzene 50.0 51.9 ug/Kg 104 85 - 115 1 20

1,2-Dibromoethane (EDB) 50.0 49.1 ug/Kg 98 84 - 115 0 20

Isopropylbenzene 50.0 52.7 ug/Kg 105 85 - 127 1 20

Methyl acetate 250 242 ug/Kg 97 70 - 137 3 20

Methyl tert-butyl ether 50.0 51.4 ug/Kg 103 71 - 116 4 20

Methylcyclohexane 50.0 51.2 ug/Kg 102 84 - 138 4 20

Methylene Chloride 50.0 47.9 ug/Kg 96 85 - 115 2 20

m-Xylene & p-Xylene 50.0 53.3 ug/Kg 107 85 - 115 1 20

o-Xylene 50.0 54.5 ug/Kg 109 85 - 117 2 20

Styrene 50.0 51.6 ug/Kg 103 85 - 116 0 20

Tetrachloroethene 50.0 50.2 ug/Kg 100 85 - 116 1 20

Toluene 50.0 51.8 ug/Kg 104 85 - 115 1 20

trans-1,2-Dichloroethene 50.0 49.1 ug/Kg 98 85 - 115 5 20

trans-1,3-Dichloropropene 50.0 49.0 ug/Kg 98 85 - 127 4 20

Trichloroethene 50.0 49.2 ug/Kg 98 85 - 115 0 20

Trichlorofluoromethane 50.0 50.1 ug/Kg 100 77 - 125 6 20

Vinyl chloride 50.0 49.0 ug/Kg 98 72 - 124 4 20

Xylenes, Total 100 108 ug/Kg 108 70 - 130 2 20

Toluene-d8 (Surr) 78 - 133

Surrogate

104

LCSD LCSD

Qualifier Limits%Recovery

98Dibromofluoromethane (Surr) 83 - 122

1014-Bromofluorobenzene (Surr) 65 - 140

991,2-Dichloroethane-d4 (Surr) 78 - 132

Method: 8270D - Semivolatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-63746/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

RL MDL

Acenaphthene 33.3 U 330 33.3 ug/Kg 07/30/13 12:29 08/05/13 12:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Acenaphthylene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Anthracene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Benzo[a]anthracene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Benzo[b]fluoranthene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Benzo[k]fluoranthene
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-63746/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

RL MDL

Benzo[g,h,i]perylene 33.3 U 330 33.3 ug/Kg 07/30/13 12:29 08/05/13 12:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Benzo[a]pyrene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Bis(2-chloroethoxy)methane

33.4 U 33.4330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Bis(2-chloroethyl)ether

45.3 U 45.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Bis(2-ethylhexyl) phthalate

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Bromophenyl phenyl ether

40.3 J 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Butyl benzyl phthalate

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Carbazole

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Chloroaniline

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Chloro-3-methylphenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Chloronaphthalene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Chlorophenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Chlorophenyl phenyl ether

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Chrysene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Dibenz(a,h)anthracene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Dibenzofuran

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Di-n-butyl phthalate

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 11,2-Dichlorobenzene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 11,3-Dichlorobenzene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 11,4-Dichlorobenzene

330 U 3301600 ug/Kg 07/30/13 12:29 08/05/13 12:45 13,3'-Dichlorobenzidine

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4-Dichlorophenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Diethyl phthalate

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4-Dimethylphenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Dimethyl phthalate

330 U 3301600 ug/Kg 07/30/13 12:29 08/05/13 12:45 14,6-Dinitro-2-methylphenol

330 U 3301600 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4-Dinitrophenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4-Dinitrotoluene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,6-Dinitrotoluene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Di-n-octyl phthalate

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Fluoranthene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Fluorene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Hexachlorobenzene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Hexachlorobutadiene

330 U 3301600 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Hexachlorocyclopentadiene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Hexachloroethane

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Indeno[1,2,3-cd]pyrene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Isophorone

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Methylnaphthalene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Methylphenol

66.6 U 66.6660 ug/Kg 07/30/13 12:29 08/05/13 12:45 13 & 4 Methylphenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Naphthalene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Nitroaniline

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 13-Nitroaniline

330 U 330330 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Nitroaniline

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Nitrobenzene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Nitrophenol

330 U 3301600 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Nitrophenol
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-63746/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

RL MDL

N-Nitrosodiphenylamine 33.3 U 330 33.3 ug/Kg 07/30/13 12:29 08/05/13 12:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1N-Nitrosodi-n-propylamine

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1bis (2-chloroisopropyl) ether

330 U 330660 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Pentachlorophenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Phenanthrene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Phenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Pyrene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 11,2,4-Trichlorobenzene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4,5-Trichlorophenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4,6-Trichlorophenol

59.9 U 59.9330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Aniline

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 11,4-Dioxane

51.8 U 51.8330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Benzyl alcohol

66.6 U 66.6660 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Pyridine

2-Fluorophenol (Surr) 75 43 - 103 08/05/13 12:45 1

MB MB

Surrogate

07/30/13 12:29

Dil FacPrepared AnalyzedQualifier Limits%Recovery

61 07/30/13 12:29 08/05/13 12:45 12,4,6-Tribromophenol (Surr) 53 - 111

71 07/30/13 12:29 08/05/13 12:45 1Nitrobenzene-d5 (Surr) 47 - 105

75 07/30/13 12:29 08/05/13 12:45 1Phenol-d5 (Surr) 52 - 99

72 07/30/13 12:29 08/05/13 12:45 1Terphenyl-d14 (Surr) 58 - 124

73 07/30/13 12:29 08/05/13 12:45 12-Fluorobiphenyl (Surr) 55 - 97

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63746/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Acenaphthene 3330 2360 ug/Kg 71 59 - 91
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Acenaphthylene 3330 2440 ug/Kg 73 60 - 93

Anthracene 3330 2380 ug/Kg 71 61 - 95

Benzo[a]anthracene 3330 2660 ug/Kg 80 68 - 112

Benzo[b]fluoranthene 3330 2490 ug/Kg 75 63 - 109

Benzo[k]fluoranthene 3330 2660 ug/Kg 80 66 - 107

Benzo[g,h,i]perylene 3330 2650 ug/Kg 79 61 - 113

Benzo[a]pyrene 3330 2450 ug/Kg 74 63 - 101

Bis(2-chloroethoxy)methane 3330 2310 ug/Kg 69 54 - 91

Bis(2-chloroethyl)ether 3330 2420 ug/Kg 73 49 - 98

Bis(2-ethylhexyl) phthalate 3330 2500 ug/Kg 75 60 - 108

4-Bromophenyl phenyl ether 3330 2520 ug/Kg 76 60 - 101

Butyl benzyl phthalate 3330 2510 ug/Kg 75 59 - 105

Carbazole 3330 2360 ug/Kg 71 61 - 97

4-Chloroaniline 3330 1540 ug/Kg 46 32 - 77

4-Chloro-3-methylphenol 3330 2040 ug/Kg 61 52 - 94

2-Chloronaphthalene 3330 2470 ug/Kg 74 57 - 91

2-Chlorophenol 3330 2160 ug/Kg 65 54 - 91

4-Chlorophenyl phenyl ether 3330 2250 ug/Kg 67 58 - 92

Chrysene 3330 2400 ug/Kg 72 60 - 100
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63746/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Dibenz(a,h)anthracene 3330 2680 ug/Kg 80 58 - 114
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Dibenzofuran 3330 2260 ug/Kg 68 57 - 88

Di-n-butyl phthalate 3330 2320 ug/Kg 70 60 - 99

1,2-Dichlorobenzene 3330 2240 ug/Kg 67 52 - 91

1,3-Dichlorobenzene 3330 2220 ug/Kg 67 52 - 86

1,4-Dichlorobenzene 3330 2180 ug/Kg 65 53 - 85

3,3'-Dichlorobenzidine 3330 1780 ug/Kg 53 41 - 93

2,4-Dichlorophenol 3330 2040 ug/Kg 61 54 - 87

Diethyl phthalate 3330 2160 ug/Kg 65 58 - 94

2,4-Dimethylphenol 3330 2070 ug/Kg 62 52 - 91

Dimethyl phthalate 3330 2270 ug/Kg 68 59 - 96

4,6-Dinitro-2-methylphenol 3330 2010 ug/Kg 60 20 - 102

2,4-Dinitrophenol 3330 1440 J M ug/Kg 43 20 - 79

2,4-Dinitrotoluene 3330 2300 ug/Kg 69 59 - 97

2,6-Dinitrotoluene 3330 2320 ug/Kg 70 61 - 95

Di-n-octyl phthalate 3330 2440 ug/Kg 73 60 - 107

Fluoranthene 3330 2350 ug/Kg 71 61 - 98

Fluorene 3330 2310 ug/Kg 69 60 - 93

Hexachlorobenzene 3330 2380 ug/Kg 72 60 - 100

Hexachlorobutadiene 3330 2130 ug/Kg 64 50 - 92

Hexachlorocyclopentadiene 3330 2420 ug/Kg 73 44 - 140

Hexachloroethane 3330 2250 ug/Kg 67 53 - 90

Indeno[1,2,3-cd]pyrene 3330 2560 ug/Kg 77 56 - 123

Isophorone 3330 1730 ug/Kg 52 47 - 97

2-Methylnaphthalene 3330 2170 ug/Kg 65 51 - 92

2-Methylphenol 3330 2220 ug/Kg 67 52 - 94

3 & 4 Methylphenol 3330 2560 ug/Kg 77 64 - 103

Naphthalene 3330 2240 ug/Kg 67 56 - 87

2-Nitroaniline 3330 2260 ug/Kg 68 57 - 97

3-Nitroaniline 3330 2100 ug/Kg 63 48 - 94

4-Nitroaniline 3330 2080 ug/Kg 62 52 - 92

Nitrobenzene 3330 2180 ug/Kg 65 54 - 91

2-Nitrophenol 3330 2190 ug/Kg 66 55 - 92

4-Nitrophenol 3330 1570 J Q ug/Kg 47 49 - 95

N-Nitrosodiphenylamine 3330 3150 ug/Kg 94 76 - 123

N-Nitrosodi-n-propylamine 3330 2560 ug/Kg 77 56 - 102

bis (2-chloroisopropyl) ether 3330 2750 ug/Kg 83 43 - 103

Pentachlorophenol 3330 1610 ug/Kg 48 45 - 97

Phenanthrene 3330 2480 ug/Kg 74 61 - 95

Phenol 3330 2220 ug/Kg 66 47 - 92

Pyrene 3330 2490 ug/Kg 75 59 - 107

1,2,4-Trichlorobenzene 3330 2200 ug/Kg 66 55 - 88

2,4,5-Trichlorophenol 3330 2020 ug/Kg 61 57 - 96

2,4,6-Trichlorophenol 3330 2110 ug/Kg 63 54 - 94

2-Fluorophenol (Surr) 43 - 103

Surrogate

74

LCS LCS

Qualifier Limits%Recovery

652,4,6-Tribromophenol (Surr) 53 - 111
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63746/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Nitrobenzene-d5 (Surr) 47 - 105

Surrogate

70

LCS LCS

Qualifier Limits%Recovery

73Phenol-d5 (Surr) 52 - 99

64Terphenyl-d14 (Surr) 58 - 124

752-Fluorobiphenyl (Surr) 55 - 97

Client Sample ID: 1HBF-6Lab Sample ID: 160-3051-6 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Acenaphthene 36.9 U 3700 2420 ug/Kg 65 55 - 93☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Acenaphthylene 36.9 U 3700 2450 ug/Kg 66 56 - 92☼

Anthracene 36.9 U 3700 2420 ug/Kg 65 57 - 97☼

Benzo[a]anthracene 36.9 U 3700 2700 ug/Kg 73 61 - 116☼

Benzo[b]fluoranthene 37.3 J 3700 2380 ug/Kg 63 51 - 116☼

Benzo[k]fluoranthene 36.9 U 3700 2580 ug/Kg 70 53 - 111☼

Benzo[g,h,i]perylene 36.9 U 3700 3140 ug/Kg 85 33 - 137☼

Benzo[a]pyrene 36.9 U 3700 2480 ug/Kg 67 50 - 109☼

Bis(2-chloroethoxy)methane 36.9 U 3700 2310 ug/Kg 62 49 - 93☼

Bis(2-chloroethyl)ether 37.1 U 3700 2240 ug/Kg 61 42 - 95☼

Bis(2-ethylhexyl) phthalate 50.3 U 3700 2480 ug/Kg 67 55 - 110☼

4-Bromophenyl phenyl ether 36.9 U 3700 2480 ug/Kg 67 57 - 102☼

Butyl benzyl phthalate 36.9 U 3700 2550 ug/Kg 69 54 - 105☼

Carbazole 36.9 U 3700 2420 ug/Kg 65 58 - 98☼

4-Chloroaniline 36.9 U 3700 1610 ug/Kg 43 32 - 74☼

4-Chloro-3-methylphenol 36.9 U 3700 2170 ug/Kg 59 48 - 98☼

2-Chloronaphthalene 36.9 U 3700 2480 ug/Kg 67 51 - 91☼

2-Chlorophenol 36.9 U 3700 2020 ug/Kg 55 47 - 88☼

4-Chlorophenyl phenyl ether 36.9 U 3700 2370 ug/Kg 64 55 - 94☼

Chrysene 36.9 U 3700 2410 ug/Kg 65 52 - 104☼

Dibenz(a,h)anthracene 36.9 U 3700 3150 ug/Kg 85 40 - 130☼

Dibenzofuran 36.9 U 3700 2310 ug/Kg 63 54 - 89☼

Di-n-butyl phthalate 36.9 U 3700 2440 ug/Kg 66 59 - 101☼

1,2-Dichlorobenzene 36.9 U 3700 2050 ug/Kg 55 35 - 91☼

1,3-Dichlorobenzene 36.9 U 3700 2050 ug/Kg 55 32 - 87☼

1,4-Dichlorobenzene 36.9 U 3700 2010 ug/Kg 54 34 - 86☼

3,3'-Dichlorobenzidine 366 U 3700 1470 J ug/Kg 40 10 - 96☼

2,4-Dichlorophenol 36.9 U 3700 2090 ug/Kg 57 48 - 90☼

Diethyl phthalate 36.9 U 3700 2350 ug/Kg 63 57 - 97☼

2,4-Dimethylphenol 36.9 U 3700 2190 ug/Kg 59 36 - 95☼

Dimethyl phthalate 71.2 J M 3700 2460 ug/Kg 64 56 - 99☼

4,6-Dinitro-2-methylphenol 366 U 3700 2060 ug/Kg 56 10 - 112☼

2,4-Dinitrophenol 366 U 3700 1680 J M ug/Kg 45 10 - 92☼

2,4-Dinitrotoluene 36.9 U 3700 2510 ug/Kg 68 57 - 100☼

2,6-Dinitrotoluene 36.9 U 3700 2470 ug/Kg 67 59 - 97☼

Di-n-octyl phthalate 36.9 U 3700 2500 ug/Kg 68 59 - 110☼

Fluoranthene 48.8 J 3700 2460 ug/Kg 65 49 - 111☼

Fluorene 36.9 U 3700 2450 ug/Kg 66 57 - 95☼
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: 1HBF-6Lab Sample ID: 160-3051-6 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Hexachlorobenzene 36.9 U 3700 2420 ug/Kg 65 54 - 103☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Hexachlorobutadiene 36.9 U 3700 1980 ug/Kg 54 36 - 92☼

Hexachlorocyclopentadiene 366 U 3700 1600 J ug/Kg 43 10 - 141☼

Hexachloroethane 36.9 U 3700 2020 ug/Kg 55 26 - 93☼

Indeno[1,2,3-cd]pyrene 36.9 U 3700 3050 ug/Kg 82 31 - 148☼

Isophorone 36.9 U 3700 1790 ug/Kg 48 40 - 102☼

2-Methylnaphthalene 36.9 U 3700 2140 ug/Kg 58 41 - 98☼

2-Methylphenol 36.9 U 3700 2150 ug/Kg 58 45 - 93☼

3 & 4 Methylphenol 73.9 U 3700 2540 ug/Kg 69 53 - 103☼

Naphthalene 36.9 U 3700 2180 ug/Kg 59 46 - 88☼

2-Nitroaniline 36.9 U 3700 2370 ug/Kg 64 55 - 98☼

3-Nitroaniline 36.9 U 3700 2350 ug/Kg 64 48 - 95☼

4-Nitroaniline 366 U 3700 2190 ug/Kg 59 47 - 95☼

Nitrobenzene 36.9 U 3700 2210 ug/Kg 60 41 - 99☼

2-Nitrophenol 36.9 U 3700 2120 ug/Kg 57 46 - 95☼

4-Nitrophenol 366 U Q 3700 1650 J ug/Kg 45 44 - 103☼

N-Nitrosodiphenylamine 36.9 U 3700 3220 ug/Kg 87 53 - 127☼

N-Nitrosodi-n-propylamine 36.9 U 3700 2410 ug/Kg 65 51 - 100☼

bis (2-chloroisopropyl) ether 36.9 U 3700 2650 ug/Kg 72 37 - 98☼

Pentachlorophenol 366 U 3700 1490 ug/Kg 40 27 - 104☼

Phenanthrene 47.6 J 3700 2520 ug/Kg 67 56 - 98☼

Phenol 36.9 U 3700 2110 ug/Kg 57 44 - 89☼

Pyrene 47.1 J 3700 2490 ug/Kg 66 46 - 110☼

1,2,4-Trichlorobenzene 36.9 U 3700 2170 ug/Kg 59 41 - 90☼

2,4,5-Trichlorophenol 36.9 U 3700 2100 ug/Kg 57 53 - 98☼

2,4,6-Trichlorophenol 36.9 U 3700 2190 ug/Kg 59 49 - 94☼

2-Fluorophenol (Surr) 43 - 103

Surrogate

63

MS MS

Qualifier Limits%Recovery

642,4,6-Tribromophenol (Surr) 53 - 111

64Nitrobenzene-d5 (Surr) 47 - 105

64Phenol-d5 (Surr) 52 - 99

56 JTerphenyl-d14 (Surr) 58 - 124

692-Fluorobiphenyl (Surr) 55 - 97

Client Sample ID: 1HBF-6Lab Sample ID: 160-3051-6 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Acenaphthene 36.9 U 3700 2540 ug/Kg 69 55 - 93 5 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Acenaphthylene 36.9 U 3700 2580 ug/Kg 70 56 - 92 5 30☼

Anthracene 36.9 U 3700 2570 ug/Kg 70 57 - 97 6 30☼

Benzo[a]anthracene 36.9 U 3700 2930 ug/Kg 79 61 - 116 8 30☼

Benzo[b]fluoranthene 37.3 J 3700 2550 ug/Kg 68 51 - 116 7 30☼

Benzo[k]fluoranthene 36.9 U 3700 2830 ug/Kg 77 53 - 111 9 30☼

Benzo[g,h,i]perylene 36.9 U 3700 3460 ug/Kg 93 33 - 137 10 30☼

Benzo[a]pyrene 36.9 U 3700 2700 ug/Kg 73 50 - 109 8 30☼

TestAmerica St. Louis

Page 28 of 45 8/16/2013

1
2
3
4
5
6
7
8
9

10
11
12
13



QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: 1HBF-6Lab Sample ID: 160-3051-6 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Bis(2-chloroethoxy)methane 36.9 U 3700 2520 ug/Kg 68 49 - 93 9 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Bis(2-chloroethyl)ether 37.1 U 3700 2460 ug/Kg 67 42 - 95 9 30☼

Bis(2-ethylhexyl) phthalate 50.3 U 3700 2750 ug/Kg 74 55 - 110 10 30☼

4-Bromophenyl phenyl ether 36.9 U 3700 2680 ug/Kg 72 57 - 102 8 30☼

Butyl benzyl phthalate 36.9 U 3700 2760 ug/Kg 75 54 - 105 8 30☼

Carbazole 36.9 U 3690 2610 ug/Kg 71 58 - 98 8 30☼

4-Chloroaniline 36.9 U 3700 1690 ug/Kg 46 32 - 74 5 30☼

4-Chloro-3-methylphenol 36.9 U 3700 2380 ug/Kg 64 48 - 98 9 30☼

2-Chloronaphthalene 36.9 U 3700 2570 ug/Kg 70 51 - 91 4 30☼

2-Chlorophenol 36.9 U 3700 2240 ug/Kg 61 47 - 88 10 30☼

4-Chlorophenyl phenyl ether 36.9 U 3700 2480 ug/Kg 67 55 - 94 4 30☼

Chrysene 36.9 U 3700 2600 ug/Kg 70 52 - 104 8 30☼

Dibenz(a,h)anthracene 36.9 U 3700 3500 ug/Kg 95 40 - 130 11 30☼

Dibenzofuran 36.9 U 3700 2440 ug/Kg 66 54 - 89 5 30☼

Di-n-butyl phthalate 36.9 U 3700 2600 ug/Kg 70 59 - 101 6 30☼

1,2-Dichlorobenzene 36.9 U 3700 2230 ug/Kg 60 35 - 91 8 30☼

1,3-Dichlorobenzene 36.9 U 3700 2220 ug/Kg 60 32 - 87 8 30☼

1,4-Dichlorobenzene 36.9 U 3700 2210 ug/Kg 60 34 - 86 9 30☼

3,3'-Dichlorobenzidine 366 U 3700 1610 J ug/Kg 44 10 - 96 9 30☼

2,4-Dichlorophenol 36.9 U 3700 2260 ug/Kg 61 48 - 90 7 30☼

Diethyl phthalate 36.9 U 3700 2490 ug/Kg 67 57 - 97 6 30☼

2,4-Dimethylphenol 36.9 U 3700 2330 ug/Kg 63 36 - 95 6 30☼

Dimethyl phthalate 71.2 J M 3700 2600 ug/Kg 68 56 - 99 6 30☼

4,6-Dinitro-2-methylphenol 366 U 3700 2140 ug/Kg 58 10 - 112 4 30☼

2,4-Dinitrophenol 366 U 3700 1610 J ug/Kg 43 10 - 92 4 30☼

2,4-Dinitrotoluene 36.9 U 3700 2630 ug/Kg 71 57 - 100 5 30☼

2,6-Dinitrotoluene 36.9 U 3700 2590 ug/Kg 70 59 - 97 5 30☼

Di-n-octyl phthalate 36.9 U 3700 2690 ug/Kg 73 59 - 110 7 30☼

Fluoranthene 48.8 J 3700 2660 ug/Kg 71 49 - 111 8 30☼

Fluorene 36.9 U 3700 2540 ug/Kg 69 57 - 95 4 30☼

Hexachlorobenzene 36.9 U 3700 2610 ug/Kg 71 54 - 103 8 30☼

Hexachlorobutadiene 36.9 U 3700 2180 ug/Kg 59 36 - 92 10 30☼

Hexachlorocyclopentadiene 366 U 3700 1690 J ug/Kg 46 10 - 141 5 30☼

Hexachloroethane 36.9 U 3700 2270 ug/Kg 61 26 - 93 12 30☼

Indeno[1,2,3-cd]pyrene 36.9 U 3700 3490 ug/Kg 94 31 - 148 13 30☼

Isophorone 36.9 U 3700 1910 ug/Kg 52 40 - 102 6 30☼

2-Methylnaphthalene 36.9 U 3700 2330 ug/Kg 63 41 - 98 8 30☼

2-Methylphenol 36.9 U 3700 2290 ug/Kg 62 45 - 93 6 30☼

3 & 4 Methylphenol 73.9 U 3700 2730 ug/Kg 74 53 - 103 7 30☼

Naphthalene 36.9 U 3700 2340 ug/Kg 63 46 - 88 7 30☼

2-Nitroaniline 36.9 U 3700 2570 ug/Kg 69 55 - 98 8 30☼

3-Nitroaniline 36.9 U 3700 2440 ug/Kg 66 48 - 95 4 30☼

4-Nitroaniline 366 U 3700 2360 ug/Kg 64 47 - 95 8 30☼

Nitrobenzene 36.9 U 3700 2400 ug/Kg 65 41 - 99 8 30☼

2-Nitrophenol 36.9 U 3700 2300 ug/Kg 62 46 - 95 8 30☼

4-Nitrophenol 366 U Q 3700 1910 ug/Kg 52 44 - 103 15 30☼

N-Nitrosodiphenylamine 36.9 U 3700 3420 ug/Kg 93 53 - 127 6 30☼

N-Nitrosodi-n-propylamine 36.9 U 3700 2580 ug/Kg 70 51 - 100 7 30☼
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: 1HBF-6Lab Sample ID: 160-3051-6 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

bis (2-chloroisopropyl) ether 36.9 U 3700 2850 ug/Kg 77 37 - 98 8 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Pentachlorophenol 366 U 3700 1760 ug/Kg 48 27 - 104 17 30☼

Phenanthrene 47.6 J 3700 2690 ug/Kg 71 56 - 98 7 30☼

Phenol 36.9 U 3700 2290 ug/Kg 62 44 - 89 8 30☼

Pyrene 47.1 J 3700 2730 ug/Kg 73 46 - 110 9 30☼

1,2,4-Trichlorobenzene 36.9 U 3690 2310 ug/Kg 63 41 - 90 6 30☼

2,4,5-Trichlorophenol 36.9 U 3700 2270 ug/Kg 61 53 - 98 8 30☼

2,4,6-Trichlorophenol 36.9 U 3700 2340 ug/Kg 63 49 - 94 7 30☼

2-Fluorophenol (Surr) 43 - 103

Surrogate

69

MSD MSD

Qualifier Limits%Recovery

662,4,6-Tribromophenol (Surr) 53 - 111

69Nitrobenzene-d5 (Surr) 47 - 105

68Phenol-d5 (Surr) 52 - 99

59Terphenyl-d14 (Surr) 58 - 124

702-Fluorobiphenyl (Surr) 55 - 97

Method: 8015B - Gasoline Range Organics - (GC)

Client Sample ID: Method BlankLab Sample ID: MB 160-63753/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64066 Prep Batch: 63753

RL MDL

Gasoline Range Organics (C6-C12) 0.0217 J 0.100 0.0100 mg/Kg 07/30/13 13:04 07/30/13 15:23 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Trifluorotoluene (Surr) 107 49 - 112 07/30/13 15:23 1

MB MB

Surrogate

07/30/13 13:04

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63753/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64066 Prep Batch: 63753

Gasoline Range Organics 
(C6-C12)

1.00 0.998 M mg/Kg 100 64 - 133
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Trifluorotoluene (Surr) M 49 - 112

Surrogate

100

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-63753/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64066 Prep Batch: 63753

Gasoline Range Organics 
(C6-C12)

1.00 1.02 M mg/Kg 102 64 - 133 2 20
Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8015B - Gasoline Range Organics - (GC) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-63753/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64066 Prep Batch: 63753

Trifluorotoluene (Surr) M 49 - 112

Surrogate

102

LCSD LCSD

Qualifier Limits%Recovery

Method: 8015B - Diesel Range Organics (DRO) (GC)

Client Sample ID: Method BlankLab Sample ID: MB 160-61811/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62106 Prep Batch: 61811

RL MDL

Diesel Range Organics [C10-C28] 0.333 U 25.0 0.333 mg/Kg 07/22/13 16:48 07/23/13 11:50 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

o-Terphenyl 107 49 - 133 07/23/13 11:50 1

MB MB

Surrogate

07/22/13 16:48

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-61811/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62106 Prep Batch: 61811

Diesel Range Organics 
[C10-C28]

83.3 57.3 M mg/Kg 69 48 - 102
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

o-Terphenyl M 49 - 133

Surrogate

86

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: 1HBF-4Lab Sample ID: 160-3051-4 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62106 Prep Batch: 61811

Diesel Range Organics 
[C10-C28]

0.368 U 92.1 96.4 M mg/Kg 105 18 - 140☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

o-Terphenyl M 49 - 133

Surrogate

106

MS MS

Qualifier Limits%Recovery

Client Sample ID: 1HBF-4Lab Sample ID: 160-3051-4 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62106 Prep Batch: 61811

Diesel Range Organics 
[C10-C28]

0.368 U 92.5 94.2 M mg/Kg 102 18 - 140 2 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

o-Terphenyl M 49 - 133

Surrogate

103

MSD MSD

Qualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8081B - Organochlorine Pesticides (GC)

Client Sample ID: Method BlankLab Sample ID: MB 160-62920/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 63749 Prep Batch: 62920

RL MDL

Aldrin 0.306 U 1.70 0.306 ug/Kg 07/25/13 15:00 07/30/13 02:41 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.185 U 0.1852.00 ug/Kg 07/25/13 15:00 07/30/13 02:41 1alpha-BHC

0.300 U 0.3001.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1beta-BHC

0.242 U 0.2421.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1delta-BHC

0.168 U 0.1681.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1gamma-BHC (Lindane)

0.567 U 0.5671.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1alpha-Chlordane

0.158 U 0.1581.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1gamma-Chlordane

0.221 U 0.2211.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 14,4'-DDD

0.390 U 0.3901.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 14,4'-DDE

0.628 U 0.6281.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 14,4'-DDT

0.215 U 0.2151.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Dieldrin

0.570 U 0.5701.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endosulfan I

0.235 U 0.2351.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endosulfan II

0.340 U 0.3401.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endosulfan sulfate

0.158 U 0.1581.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endrin

0.389 U 0.3891.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endrin aldehyde

0.417 U 0.4171.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endrin ketone

0.204 U 0.2042.00 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Heptachlor

0.429 U 0.4291.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Heptachlor epoxide

0.719 U 0.7193.30 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Methoxychlor

15.2 U 15.267.0 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Toxaphene

3.73 U 3.7317.0 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Technical Chlordane

DCB Decachlorobiphenyl (Surr) 76 29 - 150 07/30/13 02:41 1

MB MB

Surrogate

07/25/13 15:00

Dil FacPrepared AnalyzedQualifier Limits%Recovery

87 07/25/13 15:00 07/30/13 02:41 1Tetrachloro-m-xylene 41 - 125

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-62920/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 63749 Prep Batch: 62920

Aldrin 16.7 13.8 ug/Kg 83 51 - 116
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

alpha-BHC 16.7 13.9 ug/Kg 83 50 - 117

beta-BHC 16.7 13.5 ug/Kg 81 50 - 113

delta-BHC 16.7 14.6 ug/Kg 88 53 - 121

gamma-BHC (Lindane) 16.7 13.9 ug/Kg 83 50 - 114

alpha-Chlordane 16.7 14.7 ug/Kg 88 55 - 119

gamma-Chlordane 16.7 14.1 ug/Kg 85 52 - 120

4,4'-DDD 16.7 15.4 ug/Kg 92 53 - 134

4,4'-DDE 16.7 14.6 ug/Kg 88 55 - 123

4,4'-DDT 16.7 15.8 ug/Kg 95 57 - 138

Dieldrin 16.7 14.3 ug/Kg 86 54 - 124

Endosulfan I 16.7 8.33 ug/Kg 50 38 - 99

Endosulfan II 16.7 9.43 ug/Kg 57 42 - 105

Endosulfan sulfate 16.7 14.3 ug/Kg 86 54 - 126

Endrin 16.7 14.6 M ug/Kg 88 55 - 124

Endrin aldehyde 16.7 13.2 ug/Kg 79 50 - 116
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8081B - Organochlorine Pesticides (GC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-62920/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 63749 Prep Batch: 62920

Endrin ketone 16.7 14.6 ug/Kg 87 53 - 129
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Heptachlor 16.7 13.0 ug/Kg 78 40 - 140

Heptachlor epoxide 16.7 14.1 ug/Kg 85 53 - 118

Methoxychlor 16.7 16.8 ug/Kg 101 54 - 140

DCB Decachlorobiphenyl (Surr) 29 - 150

Surrogate

82

LCS LCS

Qualifier Limits%Recovery

88Tetrachloro-m-xylene 41 - 125

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-62920/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 63749 Prep Batch: 62920

Aldrin 16.7 13.4 ug/Kg 80 51 - 116 3 30
Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

alpha-BHC 16.7 13.6 ug/Kg 82 50 - 117 2 30

beta-BHC 16.7 12.8 ug/Kg 77 50 - 113 5 30

delta-BHC 16.7 13.6 ug/Kg 82 53 - 121 7 30

gamma-BHC (Lindane) 16.7 13.6 ug/Kg 81 50 - 114 2 30

alpha-Chlordane 16.7 13.9 ug/Kg 84 55 - 119 5 30

gamma-Chlordane 16.7 13.3 ug/Kg 80 52 - 120 6 30

4,4'-DDD 16.7 14.2 ug/Kg 85 53 - 134 8 30

4,4'-DDE 16.7 13.7 ug/Kg 82 55 - 123 7 30

4,4'-DDT 16.7 14.2 ug/Kg 85 57 - 138 11 30

Dieldrin 16.7 13.5 ug/Kg 81 54 - 124 6 30

Endosulfan I 16.7 7.78 ug/Kg 47 38 - 99 7 30

Endosulfan II 16.7 8.72 ug/Kg 52 42 - 105 8 30

Endosulfan sulfate 16.7 13.2 ug/Kg 79 54 - 126 8 30

Endrin 16.7 13.6 ug/Kg 82 55 - 124 7 30

Endrin aldehyde 16.7 12.3 ug/Kg 74 50 - 116 7 30

Endrin ketone 16.7 13.1 ug/Kg 79 53 - 129 11 30

Heptachlor 16.7 12.9 ug/Kg 77 40 - 140 1 30

Heptachlor epoxide 16.7 13.4 ug/Kg 80 53 - 118 5 30

Methoxychlor 16.7 14.1 ug/Kg 84 54 - 140 18 30

DCB Decachlorobiphenyl (Surr) 29 - 150

Surrogate

70

LCSD LCSD

Qualifier Limits%Recovery

84Tetrachloro-m-xylene 41 - 125

Method: 8151A - Herbicides (GC)

Client Sample ID: Method BlankLab Sample ID: MB 160-65908/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

RL MDL

2,4,5-T 7.93 U 20.0 7.93 ug/Kg 08/09/13 15:17 08/13/13 22:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8151A - Herbicides (GC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-65908/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

RL MDL

2,4-D 22.0 U 80.0 22.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

43.8 U 43.880.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 12,4-DB

38.5 U 38.540.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1Dalapon

13.6 U 13.625.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1Dinoseb

3.93 U 3.9340.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1Dicamba

23.4 U 23.480.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1Dichlorprop

3070 U 30708000 ug/Kg 08/09/13 15:17 08/13/13 22:07 1MCPA

3.28 U 3.2820.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1Silvex (2,4,5-TP)

4800 U 48008000 ug/Kg 08/09/13 15:17 08/13/13 22:07 1MCPP

2,4-Dichlorophenylacetic acid 82 50 - 150 08/13/13 22:07 1

MB MB

Surrogate

08/09/13 15:17

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-65908/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

2,4,5-T 50.0 37.2 ug/Kg 74 57 - 140
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

2,4-D 500 382 ug/Kg 76 68 - 140

2,4-DB 500 387 ug/Kg 77 54 - 140

Dalapon 1250 742 ug/Kg 59 25 - 121

Dinoseb 250 67.5 ug/Kg 27 10 - 108

Dicamba 50.0 38.0 J ug/Kg 76 62 - 140

Dichlorprop 500 443 ug/Kg 89 59 - 140

MCPA 50200 43200 ug/Kg 86 48 - 140

Silvex (2,4,5-TP) 50.0 40.6 ug/Kg 81 51 - 140

MCPP 50100 40900 ug/Kg 82 45 - 140

2,4-Dichlorophenylacetic acid 50 - 150

Surrogate

79

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: 1HBF-2Lab Sample ID: 160-3051-2 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

2,4,5-T 8.79 U H 55.4 41.4 ug/Kg 75 36 - 150☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

2,4-D 24.4 U H 554 441 ug/Kg 80 29 - 150☼

2,4-DB 48.6 U H 554 470 ug/Kg 85 35 - 150☼

Dalapon 42.7 U H 1390 732 ug/Kg 53 14 - 129☼

Dinoseb 15.1 U H J 277 22.7 J ug/Kg 8 10 - 108☼

Dicamba 4.36 U H 55.4 49.8 ug/Kg 90 33 - 150☼

Dichlorprop 25.9 U H 554 531 ug/Kg 96 27 - 150☼

MCPA 3400 U H 55700 47600 ug/Kg 85 43 - 150☼

Silvex (2,4,5-TP) 3.64 U H 55.4 48.9 ug/Kg 88 50 - 150☼

MCPP 5320 U H 55600 48400 ug/Kg 87 39 - 150☼
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8151A - Herbicides (GC) (Continued)

Client Sample ID: 1HBF-2Lab Sample ID: 160-3051-2 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

2,4-Dichlorophenylacetic acid 50 - 150

Surrogate

91

MS MS

Qualifier Limits%Recovery

Client Sample ID: 1HBF-2Lab Sample ID: 160-3051-2 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

2,4,5-T 8.79 U H 55.5 45.1 ug/Kg 81 36 - 150 9 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

2,4-D 24.4 U H 555 504 ug/Kg 91 29 - 150 13 30☼

2,4-DB 48.6 U H 555 546 ug/Kg 98 35 - 150 15 30☼

Dalapon 42.7 U H 1390 892 ug/Kg 64 14 - 129 20 30☼

Dinoseb 15.1 U H J 278 33.4 J ug/Kg 12 10 - 108 38 30☼

Dicamba 4.36 U H 55.5 47.9 ug/Kg 86 33 - 150 4 30☼

Dichlorprop 25.9 U H 555 558 ug/Kg 100 27 - 150 5 30☼

MCPA 3400 U H 55800 49900 ug/Kg 89 43 - 150 5 30☼

Silvex (2,4,5-TP) 3.64 U H 55.5 50.5 ug/Kg 91 50 - 150 3 30☼

MCPP 5320 U H 55700 51000 ug/Kg 92 39 - 150 5 30☼

2,4-Dichlorophenylacetic acid 50 - 150

Surrogate

90

MSD MSD

Qualifier Limits%Recovery

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 160-65521/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

RL MDL

Aluminum 12.7 U 18.1 12.7 mg/Kg 08/08/13 09:12 08/09/13 18:42 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.580 U 0.5800.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Antimony

0.287 U 0.2870.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Arsenic

0.226 U 0.2264.53 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Barium

0.153 U 0.1530.453 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Beryllium

0.0905 U 0.09050.453 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Cadmium

12.0 U 12.0226 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Calcium

0.278 U 0.2780.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Chromium

0.850 U 0.8504.53 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Cobalt

0.658 U 0.6582.26 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Copper

2.69 U 2.699.05 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Iron

0.156 U 0.1560.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Lead

7.52 U 7.5290.5 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Magnesium

0.139 U 0.1390.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Manganese

0.204 U 0.2043.62 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Nickel

305 U 305453 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Potassium

0.262 U 0.2621.36 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Selenium

0.212 U 0.2120.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Silver

42.6 U 42.690.5 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Sodium
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-65521/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

RL MDL

Thallium 1.37 U 1.81 1.37 mg/Kg 08/08/13 09:12 08/09/13 18:42 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

1.14 U 1.144.53 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Vanadium

1.79 U 1.794.53 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Zinc

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-65521/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

Aluminum 9780 5650 mg/Kg 58 44 - 155
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Antimony 121 61.7 mg/Kg 51 21 - 251

Arsenic 109 95.9 mg/Kg 88 70 - 131

Barium 325 285 mg/Kg 88 74 - 125

Beryllium 92.1 81.6 mg/Kg 89 74 - 126

Cadmium 110 98.7 mg/Kg 90 73 - 139

Calcium 6700 5660 mg/Kg 84 74 - 125

Chromium 93.4 82.0 mg/Kg 88 69 - 130

Cobalt 133 126 mg/Kg 94 74 - 125

Copper 74.7 65.0 mg/Kg 87 73 - 126

Iron 13100 9380 mg/Kg 72 32 - 167

Lead 152 137 mg/Kg 90 73 - 126

Magnesium 2980 2280 mg/Kg 77 66 - 134

Manganese 443 374 mg/Kg 84 77 - 124

Nickel 109 100 mg/Kg 92 72 - 126

Potassium 2770 1940 mg/Kg 70 61 - 138

Selenium 207 176 mg/Kg 85 69 - 131

Silver 51.9 43.6 mg/Kg 84 66 - 133

Sodium 724 613 mg/Kg 85 56 - 144

Thallium 171 163 mg/Kg 95 68 - 131

Vanadium 110 89.4 mg/Kg 81 67 - 132

Zinc 299 264 mg/Kg 88 71 - 128

Client Sample ID: 1HBF-3Lab Sample ID: 160-3051-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

Aluminum 3510 J 927 7800 J mg/Kg 463 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Antimony 1.28 U J 46.4 25.8 J mg/Kg 56 75 - 125☼

Arsenic 3.33 92.7 90.7 mg/Kg 94 75 - 125☼

Barium 18.0 92.7 112 mg/Kg 101 75 - 125☼

Beryllium 0.339 U 92.7 87.8 mg/Kg 95 75 - 125☼

Cadmium 0.200 U 92.7 89.6 mg/Kg 97 75 - 125☼

Calcium 2070 J 927 2000 J mg/Kg -8 75 - 125☼

Chromium 14.4 92.7 120 mg/Kg 113 75 - 125☼

Cobalt 4.51 J 92.7 99.9 mg/Kg 103 75 - 125☼

Copper 5.59 92.7 95.2 mg/Kg 97 75 - 125☼

Iron 10500 J 927 15900 4 mg/Kg 575 75 - 125☼

Lead 7.07 92.7 101 mg/Kg 101 75 - 125☼
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: 1HBF-3Lab Sample ID: 160-3051-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

Magnesium 845 J 927 2460 J mg/Kg 174 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Manganese 86.8 92.7 182 mg/Kg 103 75 - 125☼

Nickel 5.29 J 92.7 102 mg/Kg 104 75 - 125☼

Potassium 885 J 927 3000 J mg/Kg 228 75 - 125☼

Selenium 0.579 U 92.7 86.7 mg/Kg 94 75 - 125☼

Silver 0.469 U J 9.27 7.14 mg/Kg 77 75 - 125☼

Sodium 94.4 U 927 922 mg/Kg 99 75 - 125☼

Thallium 3.02 U 18.5 19.5 mg/Kg 105 75 - 125☼

Vanadium 15.1 92.7 109 mg/Kg 101 75 - 125☼

Zinc 19.1 92.7 115 mg/Kg 104 75 - 125☼

Client Sample ID: 1HBF-3Lab Sample ID: 160-3051-3 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

Aluminum 3510 J 994 7010 J mg/Kg 353 75 - 125 11 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Antimony 1.28 U J 49.7 30.2 J mg/Kg 61 75 - 125 16 30☼

Arsenic 3.33 99.4 93.9 mg/Kg 91 75 - 125 3 30☼

Barium 18.0 99.4 114 mg/Kg 97 75 - 125 2 30☼

Beryllium 0.339 U 99.4 92.5 mg/Kg 93 75 - 125 5 30☼

Cadmium 0.200 U 99.4 92.9 mg/Kg 93 75 - 125 4 30☼

Calcium 2070 J 994 2140 J mg/Kg 7 75 - 125 7 30☼

Chromium 14.4 99.4 118 mg/Kg 104 75 - 125 2 30☼

Cobalt 4.51 J 99.4 103 mg/Kg 99 75 - 125 3 30☼

Copper 5.59 99.4 97.8 mg/Kg 93 75 - 125 3 30☼

Iron 10500 J 994 14600 4 mg/Kg 406 75 - 125 9 30☼

Lead 7.07 99.4 101 mg/Kg 95 75 - 125 0 30☼

Magnesium 845 J 994 2310 J mg/Kg 148 75 - 125 6 30☼

Manganese 86.8 99.4 194 mg/Kg 108 75 - 125 6 30☼

Nickel 5.29 J 99.4 104 mg/Kg 99 75 - 125 2 30☼

Potassium 885 J 994 2960 J mg/Kg 209 75 - 125 1 30☼

Selenium 0.579 U 99.4 90.2 mg/Kg 91 75 - 125 4 30☼

Silver 0.469 U J 9.94 7.35 J mg/Kg 74 75 - 125 3 30☼

Sodium 94.4 U 994 969 mg/Kg 97 75 - 125 5 30☼

Thallium 3.02 U 19.9 20.3 mg/Kg 102 75 - 125 4 30☼

Vanadium 15.1 99.4 111 mg/Kg 97 75 - 125 2 30☼

Zinc 19.1 99.4 113 mg/Kg 95 75 - 125 2 30☼

Method: 7471B - Mercury in Solid or Semisolid Waste (Manual Cold Vapor Technique)

Client Sample ID: Method BlankLab Sample ID: MB 160-63941/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64289 Prep Batch: 63941

RL MDL

Mercury 0.0104 U 0.0313 0.0104 mg/Kg 07/31/13 10:00 08/01/13 06:33 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 7471B - Mercury in Solid or Semisolid Waste (Manual Cold Vapor Technique) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63941/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64289 Prep Batch: 63941

Mercury 16.3 16.9 mg/Kg 103 51 - 148
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 1HBF-3Lab Sample ID: 160-3051-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64289 Prep Batch: 63941

Mercury 0.0481 0.857 0.971 mg/Kg 108 80 - 120☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: 1HBF-3Lab Sample ID: 160-3051-3 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64289 Prep Batch: 63941

Mercury 0.0481 0.882 1.01 mg/Kg 109 80 - 120 4 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-62495/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62943 Prep Batch: 62495

Actinium-228
Analyte

U 107/25/13 07:2707/24/13 15:46pCi/g0.208
MDCRL

0.1020.102
(2σ+/-) (2σ+/-)

MB

0.04266

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

107/25/13 07:2707/24/13 15:46pCi/g0.05710.2000.02920.0292U-0.003458Cesium-137

107/25/13 07:2707/24/13 15:46pCi/g0.2080.1020.102U0.04266Thorium-232

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 07/24/13 15:46 07/25/13 07:27 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-62495/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62944 Prep Batch: 62495

Americium-241
Analyte

116-87106103.297.6 10.8 1.16
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.7 31.51 3.36 0.200 0.325 pCi/g 99 87 - 120

Cobalt-60 25.0 25.05 2.57 0.188 pCi/g 100 87 - 115
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: 1HBF-1Lab Sample ID: 160-3051-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62943 Prep Batch: 62495

Actinium-228
Analyte

10.160.41070.351 0.152 0.160
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Cesium-137 0.0239 U 0.01356 U 0.0336 0.200 0.0590 pCi/g 0.11 1

Thorium-232 0.351 0.4107 0.152 0.160 pCi/g 0.16 1
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QC Association Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

GC/MS VOA

Prep Batch: 63739

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 5035160-3051-5 1HBF-5 Total/NA

Solid 5035LCS 160-63739/2-A Lab Control Sample Total/NA

Solid 5035LCSD 160-63739/3-A Lab Control Sample Dup Total/NA

Solid 5035MB 160-63739/1-A Method Blank Total/NA

Analysis Batch: 64629

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8260C 63739160-3051-5 1HBF-5 Total/NA

Solid 8260C 63739LCS 160-63739/2-A Lab Control Sample Total/NA

Solid 8260C 63739LCSD 160-63739/3-A Lab Control Sample Dup Total/NA

Solid 8260C 63739MB 160-63739/1-A Method Blank Total/NA

GC/MS Semi VOA

Prep Batch: 63746

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3550C160-3051-6 1HBF-6 Total/NA

Solid 3550C160-3051-6 MS 1HBF-6 Total/NA

Solid 3550C160-3051-6 MSD 1HBF-6 Total/NA

Solid 3550CLCS 160-63746/2-A Lab Control Sample Total/NA

Solid 3550CMB 160-63746/1-A Method Blank Total/NA

Analysis Batch: 65003

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8270D 63746160-3051-6 1HBF-6 Total/NA

Solid 8270D 63746160-3051-6 MS 1HBF-6 Total/NA

Solid 8270D 63746160-3051-6 MSD 1HBF-6 Total/NA

Solid 8270D 63746LCS 160-63746/2-A Lab Control Sample Total/NA

Solid 8270D 63746MB 160-63746/1-A Method Blank Total/NA

GC VOA

Prep Batch: 63753

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 5030B160-3051-5 1HBF-5 Total/NA

Solid 5030BLCS 160-63753/2-A Lab Control Sample Total/NA

Solid 5030BLCSD 160-63753/3-A Lab Control Sample Dup Total/NA

Solid 5030BMB 160-63753/1-A Method Blank Total/NA

Analysis Batch: 64066

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B 63753160-3051-5 1HBF-5 Total/NA

Solid 8015B 63753LCS 160-63753/2-A Lab Control Sample Total/NA

Solid 8015B 63753LCSD 160-63753/3-A Lab Control Sample Dup Total/NA

Solid 8015B 63753MB 160-63753/1-A Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

GC Semi VOA

Prep Batch: 61811

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3550C160-3051-4 1HBF-4 Total/NA

Solid 3550C160-3051-4 MS 1HBF-4 Total/NA

Solid 3550C160-3051-4 MSD 1HBF-4 Total/NA

Solid 3550CLCS 160-61811/2-A Lab Control Sample Total/NA

Solid 3550CMB 160-61811/1-A Method Blank Total/NA

Analysis Batch: 62106

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B 61811160-3051-4 1HBF-4 Total/NA

Solid 8015B 61811160-3051-4 MS 1HBF-4 Total/NA

Solid 8015B 61811160-3051-4 MSD 1HBF-4 Total/NA

Solid 8015B 61811LCS 160-61811/2-A Lab Control Sample Total/NA

Solid 8015B 61811MB 160-61811/1-A Method Blank Total/NA

Prep Batch: 62920

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3550C160-3051-4 1HBF-4 Total/NA

Solid 3550CLCS 160-62920/2-A Lab Control Sample Total/NA

Solid 3550CLCSD 160-62920/3-A Lab Control Sample Dup Total/NA

Solid 3550CMB 160-62920/1-A Method Blank Total/NA

Analysis Batch: 63749

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8081B 62920160-3051-4 1HBF-4 Total/NA

Solid 8081B 62920LCS 160-62920/2-A Lab Control Sample Total/NA

Solid 8081B 62920LCSD 160-62920/3-A Lab Control Sample Dup Total/NA

Solid 8081B 62920MB 160-62920/1-A Method Blank Total/NA

Prep Batch: 65908

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8151A160-3051-2 1HBF-2 Total/NA

Solid 8151A160-3051-2 MS 1HBF-2 Total/NA

Solid 8151A160-3051-2 MSD 1HBF-2 Total/NA

Solid 8151ALCS 160-65908/2-A Lab Control Sample Total/NA

Solid 8151AMB 160-65908/1-A Method Blank Total/NA

Analysis Batch: 66551

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8151A 65908160-3051-2 1HBF-2 Total/NA

Solid 8151A 65908160-3051-2 MS 1HBF-2 Total/NA

Solid 8151A 65908160-3051-2 MSD 1HBF-2 Total/NA

Solid 8151A 65908LCS 160-65908/2-A Lab Control Sample Total/NA

Solid 8151A 65908MB 160-65908/1-A Method Blank Total/NA

Metals

Prep Batch: 63941

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B160-3051-3 1HBF-3 Total/NA

Solid 7471B160-3051-3 MS 1HBF-3 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Metals (Continued)

Prep Batch: 63941 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B160-3051-3 MSD 1HBF-3 Total/NA

Solid 7471BLCS 160-63941/2-A Lab Control Sample Total/NA

Solid 7471BMB 160-63941/1-A Method Blank Total/NA

Analysis Batch: 64289

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B 63941160-3051-3 1HBF-3 Total/NA

Solid 7471B 63941160-3051-3 MS 1HBF-3 Total/NA

Solid 7471B 63941160-3051-3 MSD 1HBF-3 Total/NA

Solid 7471B 63941LCS 160-63941/2-A Lab Control Sample Total/NA

Solid 7471B 63941MB 160-63941/1-A Method Blank Total/NA

Prep Batch: 65521

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-3051-3 1HBF-3 Total/NA

Solid 3050B160-3051-3 MS 1HBF-3 Total/NA

Solid 3050B160-3051-3 MSD 1HBF-3 Total/NA

Solid 3050BLCS 160-65521/2-A Lab Control Sample Total/NA

Solid 3050BMB 160-65521/1-A Method Blank Total/NA

Analysis Batch: 65968

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010C 65521160-3051-3 1HBF-3 Total/NA

Solid 6010C 65521160-3051-3 MS 1HBF-3 Total/NA

Solid 6010C 65521160-3051-3 MSD 1HBF-3 Total/NA

Solid 6010C 65521LCS 160-65521/2-A Lab Control Sample Total/NA

Solid 6010C 65521MB 160-65521/1-A Method Blank Total/NA

General Chemistry

Analysis Batch: 63231

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-3051-2 1HBF-2 Total/NA

Solid Moisture160-3051-3 1HBF-3 Total/NA

Solid Moisture160-3051-4 1HBF-4 Total/NA

Solid Moisture160-3051-5 1HBF-5 Total/NA

Solid Moisture160-3051-6 1HBF-6 Total/NA

Solid Moisture160-3069-A-10 DU Duplicate Total/NA

Solid Moisture160-3139-A-7 MS Matrix Spike Total/NA

Solid Moisture160-3139-A-7 MSD Matrix Spike Duplicate Total/NA

Rad

Leach Batch: 61789

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-3051-1 1HBF-1 Total/NA

Solid Dry and Grind160-3051-1 DU 1HBF-1 Total/NA

TestAmerica St. Louis

Page 42 of 45 8/16/2013

1
2
3
4
5
6
7
8
9

10
11
12
13



QC Association Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Rad (Continued)

Prep Batch: 62495

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-0 61789160-3051-1 1HBF-1 Total/NA

Solid Fill_Geo-0 61789160-3051-1 DU 1HBF-1 Total/NA

Solid Fill_Geo-0LCS 160-62495/2-A Lab Control Sample Total/NA

Solid Fill_Geo-0MB 160-62495/1-A Method Blank Total/NA
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Surrogate Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8260C - Volatile Organic Compounds by GC/MS
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (78-133) (83-122) (65-140) (78-132)

TOL DBFM BFB 12DCE

93 102 105 97160-3051-5

Percent Surrogate Recovery (Acceptance Limits)

1HBF-5

105 101 101 103LCS 160-63739/2-A Lab Control Sample

104 98 101 99LCSD 160-63739/3-A Lab Control Sample Dup

94 100 104 102MB 160-63739/1-A Method Blank

Surrogate Legend

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

BFB = 4-Bromofluorobenzene (Surr)

12DCE = 1,2-Dichloroethane-d4 (Surr)

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (43-103) (53-111) (47-105) (52-99) (58-124) (55-97)

2FP TBP NBZ PHL TPH FBP

53 53 53 53 48 J 56160-3051-6

Percent Surrogate Recovery (Acceptance Limits)

1HBF-6

63 64 64 56 J64 69160-3051-6 MS 1HBF-6

69 66 69 5968 70160-3051-6 MSD 1HBF-6

74 65 70 6473 75LCS 160-63746/2-A Lab Control Sample

75 61 71 7275 73MB 160-63746/1-A Method Blank

Surrogate Legend

2FP = 2-Fluorophenol (Surr)

TBP = 2,4,6-Tribromophenol (Surr)

NBZ = Nitrobenzene-d5 (Surr)

PHL = Phenol-d5 (Surr)

TPH = Terphenyl-d14 (Surr)

FBP = 2-Fluorobiphenyl (Surr)

Method: 8015B - Gasoline Range Organics - (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (49-112)

TFT1

110160-3051-5

Percent Surrogate Recovery (Acceptance Limits)

1HBF-5

100 MLCS 160-63753/2-A Lab Control Sample

102 MLCSD 160-63753/3-A Lab Control Sample Dup

107MB 160-63753/1-A Method Blank

Surrogate Legend

TFT = Trifluorotoluene (Surr)
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Surrogate Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8015B - Diesel Range Organics (DRO) (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (49-133)

OTPH1

98 M160-3051-4

Percent Surrogate Recovery (Acceptance Limits)

1HBF-4

106 M160-3051-4 MS 1HBF-4

103 M160-3051-4 MSD 1HBF-4

86 MLCS 160-61811/2-A Lab Control Sample

107MB 160-61811/1-A Method Blank

Surrogate Legend

OTPH = o-Terphenyl

Method: 8081B - Organochlorine Pesticides (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (29-150) (29-150) (41-125) (41-125)

DCB1 DCB2 TCX1 TCX2

100 M 80 M 97 88 M160-3051-4

Percent Surrogate Recovery (Acceptance Limits)

1HBF-4

92 82 91 88LCS 160-62920/2-A Lab Control Sample

79 70 87 84LCSD 160-62920/3-A Lab Control Sample Dup

82 76 88 87MB 160-62920/1-A Method Blank

Surrogate Legend

DCB = DCB Decachlorobiphenyl (Surr)

TCX = Tetrachloro-m-xylene

Method: 8151A - Herbicides (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (50-150)

DCPA2

83160-3051-2

Percent Surrogate Recovery (Acceptance Limits)

1HBF-2

91160-3051-2 MS 1HBF-2

90160-3051-2 MSD 1HBF-2

79LCS 160-65908/2-A Lab Control Sample

82MB 160-65908/1-A Method Blank

Surrogate Legend

DCPA = 2,4-Dichlorophenylacetic acid
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REV 01 - JAN 2015 

PWD SOUTH POTOMAC EXCAVATION PERMIT 
MAXIMO#: CWAP Trackinq #: 

Section A - Excavation Information 
(Completed by person/contractor performing excavation) Your Control # 

a. Gov't. Contract #: b. Contract Delivery Order c. Title of Contract 

W52P1 J-08-D-0034 0092 Site 1 Removal Action, Naval Support Facility, 
Indian Head 

d. If contract, name of Gov't. Contracting Officer Representative (COR): e. COR Phone #: f. Cell#: 
Mr. Frank Whitaker (309) 782-5062 (309) 716-8848 

g. Name of Contractor's Project Manager to be on-site during work: h. PM Phone #: i. Cell#: 
Daniel Spicuzza/Adolfo Matus Jr. (41 2) 848-7022/(415) ( 412) 848-7022/( 415) 

203-0049 203-0049 
j. Organization and/or Contractor's Name: k. Date requested: I. Date required: 
Aleut World Solutions, LLC 9/22/15 10/5/15 

m. Excavation Site: IR Site 1 behind Building 1662. I Bldg #: 1662 

n. Description of work, location, and justification: 
Remediation of soils impacted with radioactive material behind Building 1662. Maximum depth of excavation is 4' bgs. It is estimated 
that approximately 298 tons of soil will be packaged and transported off site for disposal. Work will take place from 5 October 2015 to 
approximately 4 December 2015 when the site is backfilled and restored. 

(Identity and attach drawings and sketches clearly showing the location and scope of work) 

o. Printed name of Permit Holder (first name, last name) and Signature p. Telephone#: (412) 848-7022 

<.~7-,,m,Q ,,,~u ,·i ... 

Daniel Spicuzza 
.J.,._.._<.<L-' FAX #: (888) 705-7408 

Note: It is the responsibility of all contractors to notify Miss Utility prior to any excavation. 
Miss Utility Certification 

Miss Utility contact date: 1[1rci. }1s Ticket#: lS(, ~~ q 5 Validation Date: 10/s/1s 
Section B - Excavation Requirements - (See Clearances, Next Page) 

{Aooroved CWAP Reauired) _ 
a. Special conditions affecting excavation identified in the CWAP? Yes Q!9) (I f Yes, explain) 

b. Building Technici~n c. Telephone #: d. Date: 

Section D - Excavation Approval 
(Completed by APWO) 

This Permit: 
1. Does not authorize relocating excavated soils or materials outside the immediate job site unless specifically indicated. 
2. Must be at the excavation site and available for inspection by government representatives. 
3. Must be signed by APWO to be valid. 
4. Permit is aood for 90 davs from date of aooroval. 

Report all spills (oil, fuel, chemical) to the NOW Fire Department bv dialinQ 301-744-4333. 
If any of the general or special conditions of this permit conflict with contractual requirements, the Contracting 

Officer must be contacted prior to excavation. 
Site APWO Approval sy: Date: 

Cllihl Yl r ~ 4. 3-o. /~_, 
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Wray, Travis W CIV Navfac Wash, Indian Head 

From: 
Sent; 
To: 

McOuiston, Richard L CIV Navfac Wash, Indian Head 
Thursday, September 24, 2015 16:41 

Subject: 
Wray, Travis W CIV Navfac Wash, Indian Head 
RE: dig permit for IR Site 1 Soil Removal 

Attachments: 
Signed By: 

IR1 Dig Permit.pdf 
richard.l.mcquiston@navy.mil 

Sounds like a job, ensure they dig with caution. 

R/Rick 

-----Original Message-----
From: Wray, Travis W CIV Navfac Wash, Indian Head 
Sent: Thursday, September 24, 2015 10:12 AM 
To: McQuiston, Richard L CIV Navfac Wash, Indian Head; Hayden, Edward M CIV NAVFAC, Washington; Vanasse, Randy J 
CIV NAVFAC Washington, Public Work Dept; Butler, Shawn A CIV Navfac Wash, Indian Head; Adams, Chris A CIV NDW 
HQ, N65 
Cc: Lindsay, William M CIV Navfac Wash, Indian Head 

Subject dig permit for IR Site 1 Soil Removal 

All: 

When you get a chance, please review the attached dig permit application for work at IR Site 1 near building 1662. Work 
involves excavation of the soil and replacement with clean fill. The attached maps shows the proposed location of 
excavation in red outline and yellow fill. 

Randy - please respond for riverwater and potable water since it looks like Eddie is out of the office until early October 

Let me know if you have any questions, 

Travis Wray 
Environmental Planning Multi Media 
NSF Indian Head 
(301) 744-2262 
travis.wray@navy.mil 

1 



Wray, Travis W CIV Navfac Wash, Indian Head 

From: 
Sent: 
To: 
Subject: 
Signed By: 

Butler, Shawn A CIV Navfac Wash, Indian Head 
Thursday, September 24, 2015 10:27 
Wray, Travis W CIV Navfac Wash, Indian Head 
RE: dig permit for IR Site 1 Soil Removal 
SHAWN.A.BUTLER @NAVY.MIL 

Clear to dig with proper markings 

-----Original Message-----

From: Wray, Travis W CIV Navfac Wash, Indian Head 
Sent: Thursday, September 24, 2015 10:12 AM 
To: McQuiston, Richard L CIV Navfac Wash, Indian Head; Hayden, Edward M CIV NAVFAC, Washington; Vanasse, Randy J 

CIV NAVFAC Washington, Public Work Dept; Butler, Shawn A CIV Navfac Wash, Indian Head; Adams, Chris A CIV NOW 

HQ, N65 

Cc: Lindsay, William M CIV Navfac Wash, Indian Head 

Subject: dig permit for JR Site 1 Soil Removal 

All: 

When you get a chance, please review the attached dig permit application for work at IR Site 1 near building 1662. Work 
involves excavation of the soil and replacement with clean fill. The attached maps shows the proposed location of 
excavation in red outline and yellow fill. 

Randy - please respond for riverwater and potable water since it looks like Eddie is out of the office until early October 

Let me know if you have any questions, 

Travis Wray 

Environmental Planning Multi Media 
NSF Indian Head 
(301) 744-2262 
travis.wray@navy.mil 



Wray, Travis W CIV Navfac Wash, Indian Head 

From: 
Sent: 

Adams, Chris A CIV NDW HQ, N65 
Thursday, September 24, 2015 10:13 

To: Wray, Travis W CIV Navfac Wash, Indian Head; McQuiston, Richard L CIV Navfac Wash, 
Indian Head; Hayden, Edward M CIV NAVFAC, Washington; Vanasse, Randy J CIV NAVFAC 
Washington, Public Work Dept; Butler, Shawn A CIV Navfac Wash, Indian Head 

Cc: Lindsay, William M CIV Navfac Wash, Indian Head 
Subject: RE: dig permit for IA Site 1 Soil Removal 
Signed By: chris.a.adams@navy.mil 

Ok to dig with proper marking. 

V/r, 

Chris A. Adams, MBA 
Naval Support Activity South Potomac 
Telecommunications Specialist 

(301) 744-6700 Office 

(301) 684-0212 Cell 
(301) 744-4913 Fax 

-----Original Message-----
From: Wray, Travis W CIV Navfac Wash, Indian Head 
Sent: Thursday, September 24, 2015 10:12 AM 
To: McQuiston, Richard L CIV Navfac Wash, Indian Head; Hayden, Edward M CIV NAVFAC, Washington; Vanasse, Randy J 
CIV NAVFAC Washington, Public Work Dept; Butler, Shawn A CIV Navfac Wash, Indian Head; Adams, Chris A CJV NOW 
HQ, N65 
Cc: Lindsay, William M CIV Navfac Wash, Indian Head 
Subject: dig permit for IR Site 1 Soil Removal 

All: 

When you get a chance, please review the attached dig permit application for work at IR Site 1 near building 1662. Work 
involves excavation of the soil and replacement with clean fill. The attached maps shows the proposed location of 
excavation in red outline and yellow fill. 

Randy - please respond for riverwater and potable water since it looks like Eddie is out of the office until early October 

Let me know if you have any questions, 

Travis Wray 

Environmental Planning Multi Media 

NSF Indian Head 

(301) 744-2262 
travis.wray@navy.mil 

1 
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(Shelley Alongi, x2256, 1 600 
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IR Work Approval Permit 1/24/2011 Revision 

NSASP Comprehensive Work Approval Planning (CWAP) - NSF Indian Head 

Section A. Customer Information 
Tracking Number: NDW-12-023D 

Project Name: Site 1 Removal Action (Renewal) 

Application Date: 8/12/2015 Building Number(s): _16_6_2 _________________________ _ 

Organization Submitting Application: NAVFAC Organization Funding Proposed Action: NAVFAC 
--------- --------- - --

Name of Applicant: _T_ra_v_is_W_ra---'y _________ _ PO C from Funding Organization:_J_o_e_R_a_i_l _________ _ _ 

Phone Ext: x2262 POC Phone Ext: 202-685-3105 
-------------- - ------- - - ----

Em a ii: travis.wray@navy.mil PO C Email: joseph.rail@navy.mil 

Anticipated Dates of Work: Start: 10/5/2015 Completion: 12/31/2015 Expiration Date: 365 Days from Date of Approval 

Section B. Site Issues 
Checked Issues must be approved by the appropriate Resource Manager. 
Work Restriction Area Ao oroval Date Work Restriction Area Annroval Date 

D Explosives Safety D Air Emissions 

D Survey Control/Property Points ~ Waste (Hazard and Non-Hazard) 9/18/2015 

~ Earth Disturbance 9/18/2015 D Archeological Area 

~ Installation Restoration (JR) Site 9/18/2015 D Historic Building 

~ Worker Safety 9/18/2015 ~ Buried Utilities 9/18/2015 

D Surface Water/Wetlands/Floodplain D Munitions Response (MRP) Site 

~ Stormwater Management 9/18/2015 0 Other Pipe Work 

D Eagle Nest Buffer ~ Other Work Restriction Area 9/18/2015 

D Natural Resources/Species Protection D No Work Restriction Areas 

I Land Use Site Approval Required? ~ Yes ~ ' No 11 Real Estate Package Required? Yes ·!) No 11 IMIG/RMIG Review Required? ,-, Yes ,~ No 

Conditions Identified for Work Execution 

Earth Disturbance Conditions 

Work shall be conducted in accordance to the MOE reviewed SEC plans. 

Stormwater Management Conditions 
Workers must follow MOE reviewed plans. 

IR Site Conditions 
Work must be conducted in accordance with the work plan. 

Worker Safety Conditions 
Workers must follow the health and safety work plan and wear the proper PPE. 

Waste {Hazard and Non-Hazard) Conditions 
Coordinate with the Environmental Office (x2268) for storage and disposal of the IDW. 

Buried Utilities Conditions 
Utility location required before any earth disturbance. 

Other Work Restrictions 
- Work will impact the parking next to building 1662. Coordinate with Jerry Welch (743-4163, jerry.j.welch@navy.mil) or Ray Hrynko (743-4162) 
prior to starting the project. 
- large trucks/equipment shall not be staged along the road running parallel to the shoreline due to issues weight limits associated with the 
shoreline repair project. 

Signature of Environmental Division Director or Designee: 

Di9no1~·~""" ·r 
HQffMAN.fREDERl(K, :~:~~=~~E:v~?nAr:~t~~;.•:~PKL 
DAVI D.J R.1379284970 ~ :~FMAN-"<OER«o.v,o"""'"'"' 

Da1e: 2015.09.1] 15:29-03-04'00" 

Signature of Facilities Management Division Director or Designee: 

!RT Approval Date: 9/22/2015 

This IR Work Approval Permit identifies the conditions that must be satisfied in order to proceed with project execution. 
Note: Signed Work Approval Permit must be on site while all work is being performed. 



IR Work Approval Permit 112412011 Revision 

NSASP Comprehensive Work Approval Planning (CWAP) - NSF Indian Head 

Section C. Project Details 
Project Description: 

Project includes removal of soil at Site 1 through the following actions: 
- Site mark-out 
- Utility Clearance 
- Establishment of Soil Stockpile areas 
- Excavation of soil in 6" lifts down to a depth of 4' bgs 
- Radiological screening of each stockpiled area (a gamma scan survey is conducted to verify that the radiologically impacted soils were removed 
and soil samples are sent off to a lab to verify as well) 
- Disposal of excavated soil (appropriate to its contamination) 
- Backfill of excavation to previous grade 

Equipment to be used includes motorized vegetation removal equipment, utility location equipment, heavy excavation equipment, portable 
generators, and radiological detection equipment. 

A water truck will be used if dust suppression becomes necessary. Concentrations of radioactive material in air will be determined, as needed, by 
sampling the air. Air sampling shall be conducted in accordance with (or equivalent to) the guidance provided in NRC Regulatory Guide 8.25, "Air 
Sampling in the Workplace", July 1992. 

Work will be performed by 5-10 contractors from October 2015 - December 2015. 

Location Description: 

lsn, 1 ,, located"'~ to""'""'' 1662 

- - - - -

Will this project involve removing, breaking or opening any piping , tubing or hoses? (:_; Yes ,j i No 

Section D. Project Tracking Information 

Facility Engineering and Acquisition Division Number: _N_IA _ _ ___ __ _ 

Estimated Project Cost: $960,000 Funding Type: _E_R_'N ___ __ _ 

Acquisitions Branch Contract Number: USN 2015-011 Delivery Order: NIA 
- - --- --- --- -- --- --- - --

Work Request/ Service Ticket Number(s): NIA 
-------------

Asset Management Project Number: NIA 
- --- - - - - - - - --

Web SAR Project Number: NIA ----- --------

Section E. IRT Contact Information 

Seth Berry Natural Resources seth.m.ber[Y@na~.mil x2273 Bldg. 554 

Mike Chilton Asset Management Branch Head michael.cbillon@na',lll.!]]il 202-905-9953 Bldg. 182 DL 

Robert Collins NOW Fire Prevention robert.e .coll ins3@na','y.mil x4370 Bldg . D-339 

George David Facilities Planning george.d.david@nav'.):'..mil x2163 Bldg. 351 

Billy Fabey Stormwater will iam.fabet@nav'.):'..mil x2275 Bldg. 554 

Marissa Fabey MWR Branch Head marissa. fabet @na',lll.mil x6587 Bldg. 0328 

Kathy Garcia NSWC IHEODTD Safety kalht.m.garcia@na~.mil x5636 Bldg. 482 

David Hartnett Tank Management david.j.hartnett@na','y.mil x2259 Bld9. 289 

Dave Hoffman Compliance Manager and Air frederick.d.hQffman@na','y.mi x1616 Bldg. 289 

Dave Jenkins Utilities Management david.h.jenkins 1@navt .mil X4480 Bldg. 873 

Larry Kijek NSWC IHEODTD Explosives Safety Officer lawrence.kijek@na',lll.mil x6871 Bldg. 2151 

Mike Knutson N6 - Telecommunciations michael.l.knutson@na\O(.mil 540-653-6463 Bldg. 108 DL 

Tara Meadows PWD Environmental Planning Mgr tara.rneadows@nali',/.mil x2261 Bldg. 554 



IR Work Approval Permit 1/24/2011 Revision 

NSASP Comprehensive Work Approval Planning (CWAP) - NSF Indian Head 
John Mikles Industrial Wastewater john.mitl1;;s@nal1Y.mil x2272 Bldg. 289 

Adrian Mood Industrial Wastewater adrign.mQo!;!@oallj'.mil x2280 Bldg. 289 

Patrick Reitz NSASP Safety gatriQk.reitz@nallj'.mil x2469 Bldg. D-339 

Diana Rose Sanitary Wastewater and Potable Water diao;:1. ms~@nallj'.mil x2267 Bldg. 289 

Jerry Schenemann Assistant Fire Chief Prevention jerry.schenemann@nallj'.mil 540-653-8626 Bldg. 246 DL 

John Smallhorn Solid and Hazardous Waste john.smsllho[n@nallj' mil x2268 Bldg. 289 

George Turner NSASP Explosives Safety Officer g1;1Qrge.w.turn1;1r1@n;;illj',mil 540-284-4363 Bldg. 246 

Harry Waddle NAVFAC Safety oar[Y.w1;!i;!dle@nal!'.y'..mil x1298 Bldg. 510 

Kenneth Waits Industrial Hygenist kenn!illh.g.raiits4.1,iv@mail.m x4910 Bldg. 1895 

Brian Washburn Force Protection and Physical Security ~shbym@Dslll)'.mil x4414 Bldg. D328 

Bob Wetherald PWD Constructability and Design bob.W!:lth1;;rs1l!:!@nallj'.mil x2168 Bldg. 551 

Travis Wray IR and MRP travifi.wra~@nall)'.mil x2262 Bldg. 554 

Tommy Wright NEPA and Cultural Resources thoma~.a.wrigtll@nal!'.y'..mil x2260 Bldg. 554 
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Incoming Container Surveys 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 8.1 α 0.0

βγ 36.5% βγ 9.1% βγ 180.7 βγ 426.3

DATE: TIME: Reviewed by: N/A

10/9/2015 09:30 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Incoming Survey: ISEU-000018

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-02

2360 12/17/2015
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/9/2015 08:40
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -7.3 64.9 2.7 1.1 Inner Rear Bottom
2 N/A -7.3 -76.7 2.7 12.1 Inner Front Bottom
3 N/A -2.1 64.9 2.7 -97.5 Inner Left Side
4 N/A -12.5 218.3 0.0 44.9 Inner Front Side
5 N/A -2.1 -47.2 0.0 -9.9 Inner Right Side
6 N/A -2.1 106.2 0.0 -53.7 Inner Rear Side
2D N/A N/A N/A 2.7 6.6 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/9/2015

Daniel Spicuzza
Time: 9:30

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-02

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 183.8 βγ 442.7

DATE: TIME: Reviewed by: N/A

10/13/2015 09:40 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/13/2015 08:20
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-06

2360 12/17/2015
43-93

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Incoming Survey: ISEU-000003

Comments:

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 34.3 566.4 15.7 488.8 Inner Rear Bottom
2 N/A 107.0 295.0 -0.5 516.2 Inner Front Bottom
3 N/A 262.9 955.8 162.3 850.4 Inner Left Side
4 N/A 148.6 318.6 42.9 620.3 Inner Front Side
5 N/A 216.1 749.3 -0.5 346.3 Inner Right Side
6 N/A 486.2 820.1 53.7 488.8 Inner Rear Side
5D N/A N/A N/A -0.5 318.9 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/13/2015

Daniel Spicuzza
Time: 9:40

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-06

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 187.5 βγ 462.5

DATE: TIME: Reviewed by: N/A

10/13/2015 11:05 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Incoming Survey: ISEU-000009

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-08

2360 12/17/2015
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/13/2015 10:30
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 34.3 171.1 1.6 30.7 Inner Rear Bottom
2 N/A 18.7 82.6 -1.1 -35.1 Inner Front Bottom
3 N/A 34.3 -29.5 1.6 47.1 Inner Left Side
4 N/A 60.3 23.6 1.6 19.7 Inner Front Side
5 N/A 23.9 -70.8 -1.1 -40.5 Inner Right Side
6 N/A 39.5 53.1 4.3 30.7 Inner Rear Side
3D N/A N/A N/A 1.6 36.2 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/13/2015

Daniel Spicuzza
Time: 11:05

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-08

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 187.5 βγ 462.5

DATE: TIME: Reviewed by: N/A

10/15/2015 11:40 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/15/2015 10:22
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-010

2360 12/17/2015
43-93

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Incoming Survey: ISEU-000020

Comments:

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 65.5 495.6 -1.1 -13.2 Inner Rear Bottom
2 N/A 112.2 472.0 -1.1 -100.8 Inner Front Bottom
3 N/A 39.5 501.5 12.5 30.7 Inner Left Side
4 N/A 29.1 554.6 1.6 -2.2 Inner Front Side
5 N/A 3.1 123.9 1.6 19.7 Inner Right Side
6 N/A 18.7 118.0 1.6 -122.7 Inner Rear Side
4D N/A N/A N/A 1.6 8.8 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/15/2015

Daniel Spicuzza
Time: 11:40

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-010

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

268508 α 36.9% α 9.2% α 84.9 α 40.1

298435 βγ 28.3% βγ 7.1% βγ 526.3 βγ 1667.8

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 181.7 βγ 431.8

DATE: TIME: Reviewed by: N/A

10/16/2015 12:50 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/16/2015 11:10
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-013

2360 7/22/2016
43-93

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Incoming Survey: ISEU-000035

Comments:

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 127.9 268.6 2.2 -48.2 Inner Rear Bottom
2 N/A 46.6 282.7 2.2 39.5 Inner Front Bottom
3 N/A -13.0 148.4 -0.5 83.3 Inner Left Side
4 N/A -18.4 -176.7 2.2 -4.4 Inner Front Side
5 N/A 46.6 14.1 -0.5 -31.8 Inner Right Side
6 N/A 41.2 0.0 -0.5 50.4 Inner Rear Side
3D N/A N/A N/A -0.5 77.8 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/16/2015

Daniel Spicuzza
Time: 12:50

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-013

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

268508 α 36.9% α 9.2% α 84.9 α 40.1

298435 βγ 28.3% βγ 7.1% βγ 526.3 βγ 1667.8

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 183.6 βγ 441.6

DATE: TIME: Reviewed by: N/A

10/19/2015 14:50 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Incoming Survey: ISEU-000019

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-016

2360 7/22/2016
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/19/2015 14:05
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 30.4 155.5 4.3 18.6 Inner Rear Bottom
2 N/A 14.1 -106.0 1.6 24.1 Inner Front Bottom
3 N/A 268.8 735.0 7.1 -25.2 Inner Left Side
4 N/A 106.2 459.4 26.1 2.2 Inner Front Side
5 N/A 8.7 106.0 17.9 73.4 Inner Right Side
6 N/A 41.2 176.7 26.1 7.7 Inner Rear Side
1D N/A N/A N/A 4.3 13.2 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/19/2015

Daniel Spicuzza
Time: 14:50

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-016

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 187.9 βγ 464.7

DATE: TIME: Reviewed by: N/A

10/20/2015 14:45 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Incoming Survey: ISEU-000031

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-019

2360 12/17/2015
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/20/2015 14:00
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 81.0 890.9 12.5 6.6 Inner Rear Bottom
2 N/A 200.5 507.4 42.3 94.2 Inner Front Bottom
3 N/A 3.1 -35.4 -1.1 34.0 Inner Left Side
4 N/A 18.7 82.6 4.3 1.1 Inner Front Side
5 N/A 3.1 100.3 1.6 105.2 Inner Right Side
6 N/A 13.5 141.6 1.6 -42.7 Inner Rear Side
3D N/A N/A N/A -1.1 23.0 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/20/2015

Daniel Spicuzza
Time: 14:45

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-019

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 182.1 βγ 434.0

DATE: TIME: Reviewed by: N/A

10/21/2015 14:35 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Incoming Survey: ISEU-000025

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-22

2360 12/17/2015
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/21/2015 14:10
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 23.9 283.2 2.2 -6.6 Inner Rear Bottom
2 N/A -2.1 59.0 -0.5 -28.5 Inner Front Bottom
3 N/A 8.3 0.0 -0.5 9.9 Inner Left Side
4 N/A 23.9 29.5 -0.5 108.5 Inner Front Side
5 N/A -2.1 159.3 -0.5 -17.5 Inner Right Side
6 N/A 8.3 188.8 2.2 42.7 Inner Rear Side
6D N/A N/A N/A 2.2 37.3 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/21/2015

Daniel Spicuzza
Time: 14:35

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-22

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 187.9 βγ 464.7

DATE: TIME: Reviewed by: N/A

10/22/2015 15:50 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/22/2015 13:50
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-25

2360 12/17/2015
43-93

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Incoming Survey: ISEU-000023

Comments:

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 8.3 106.2 -1.1 -37.3 Inner Rear Bottom
2 N/A 8.3 -194.7 -1.1 -53.7 Inner Front Bottom
3 N/A 18.7 82.6 1.6 -70.1 Inner Left Side
4 N/A 18.7 -41.3 1.6 -64.7 Inner Front Side
5 N/A 18.7 -29.5 -1.1 -53.7 Inner Right Side
6 N/A 23.9 5.9 -1.1 -48.2 Inner Rear Side
2D N/A N/A N/A -1.1 -59.2 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/22/2015

Daniel Spicuzza
Time: 15:50

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-25

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 188.3 βγ 466.8

DATE: TIME: Reviewed by: N/A

10/23/2015 15:40 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/23/2015 13:30
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-028

2360 12/17/2015
43-93

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Incoming Survey: ISEU-000022

Comments:

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 8.3 418.9 4.3 -34.0 Inner Rear Bottom
2 N/A 8.3 188.8 1.6 -6.6 Inner Front Bottom
3 N/A 3.1 59.0 -1.1 -50.4 Inner Left Side
4 N/A 13.5 112.1 -1.1 -66.8 Inner Front Side
5 N/A 3.1 0.0 1.6 -55.9 Inner Right Side
6 N/A 29.1 112.1 -1.1 -28.5 Inner Rear Side
1D N/A N/A N/A 4.3 -50.4 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/23/2015

Daniel Spicuzza
Time: 15:40

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-028

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 186.1 βγ 454.8

DATE: TIME: Reviewed by: N/A

10/26/2015 14:55 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Incoming Survey: ISEU-000040

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-30

2360 12/17/2015
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/26/2015 13:40
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 29.1 955.8 -1.1 27.4 Inner Rear Bottom
2 N/A 8.3 -11.8 1.6 -76.7 Inner Front Bottom
3 N/A 18.7 41.3 1.6 -5.5 Inner Left Side
4 N/A 8.3 472.0 -1.1 82.2 Inner Front Side
5 N/A 44.7 306.8 -1.1 76.7 Inner Right Side
6 N/A -7.3 -135.7 -1.1 38.4 Inner Rear Side
5D N/A N/A N/A -1.1 65.8 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/26/2015

Daniel Spicuzza
Time: 14:55

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-30

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 187.5 βγ 462.5

DATE: TIME: Reviewed by: N/A

10/27/2015 13:55 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/27/2015 13:25
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-033

2360 12/17/2015
43-93

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Incoming Survey: ISEU-000027

Comments:

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 44.7 135.7 15.7 112.9 Inner Rear Bottom
2 N/A 60.3 224.2 10.3 47.1 Inner Front Bottom
3 N/A 8.3 348.1 7.6 3.3 Inner Left Side
4 N/A -7.3 17.7 23.9 19.7 Inner Front Side
5 N/A -2.1 118.0 18.5 107.4 Inner Right Side
6 N/A 8.3 141.6 -0.5 -46.0 Inner Rear Side
4D N/A N/A N/A 21.2 14.2 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/27/2015

Daniel Spicuzza
Time: 13:55

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-033

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 189.7 βγ 474.5

DATE: TIME: Reviewed by: N/A

10/28/2015 14:55 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/28/2015 14:20
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-035

2360 12/17/2015
43-93

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Incoming Survey: ISEU-000013

Comments:

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 8.3 377.6 -1.1 -25.2 Inner Rear Bottom
2 N/A 39.5 -200.6 -1.1 35.1 Inner Front Bottom
3 N/A 8.3 94.4 4.3 -58.1 Inner Left Side
4 N/A -2.1 236.0 -1.1 -52.6 Inner Front Side
5 N/A 8.3 -59.0 -1.1 35.1 Inner Right Side
6 N/A 60.3 -224.2 4.3 -8.8 Inner Rear Side
2D N/A N/A N/A -1.1 40.5 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/28/2015

Daniel Spicuzza
Time: 14:55

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-035

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



 

 

 
 

 
 
 
 
 

Appendix H 
 

Excavation Area Gamma Scan Surveys 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 120588

10/16/2015 14:20 Daniel Spicuzza 318218

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000 cpm

Gamma Scan Survey of 5th Lift

Comments:

The area was 100% gamma scan surveyed.

Action Level: 7,110 cpm.

5327

44-10 CPM

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A N/A
N/A

2350-1 6/19/2016 N/A N/A N/A

LOCATION: NSF Indian Head Site 1
N/A N/A N/A

SURVEYOR: William Wylie
N/A N/A N/A

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-012

N/A N/A
N/A

DATE:
INSTRUMENTATION USED

10/16/2015 10:10
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/16/2015

Daniel Spicuzza
Time: 14:20

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-012

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 120588

10/20/2015 10:00 Daniel Spicuzza 318218

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000 cpm

Gamma Scan Survey of 6th Lift

Comments:

The area was 100% gamma scan surveyed.

Action Level: 7,110 cpm.

5327

44-10 CPM

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A N/A
N/A

2350-1 6/19/2016 N/A N/A N/A

LOCATION: NSF Indian Head Site 1
N/A N/A N/A

SURVEYOR: William Wylie
N/A N/A N/A

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-018

N/A N/A
N/A

DATE:
INSTRUMENTATION USED

10/20/2015 08:20
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/20/2015

Daniel Spicuzza
Time: 10:00

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-018

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 120588

10/21/2015 10:40 Daniel Spicuzza 318218

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

DATE:
INSTRUMENTATION USED

10/21/2015 09:45
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-021

N/A N/A
N/A

LOCATION: NSF Indian Head Site 1
N/A N/A N/A

SURVEYOR: William Wylie
N/A N/A N/A N/A N/A N/A N/A

N/A

2350-1 6/19/2016 N/A N/A N/A 5327

44-10 CPM

Isotopes of Concern: Th-232 Static Count Time:

Gamma Scan Survey of 7th Lift

Comments:

The area was 100% gamma scan surveyed.

Action Level: 7,110 cpm.

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000 cpm

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/21/2015

Daniel Spicuzza
Time: 10:40

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-021

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 120588

10/22/2015 12:30 Daniel Spicuzza 318218

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

DATE:
INSTRUMENTATION USED

10/22/2015 12:00
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-024

N/A N/A
N/A

LOCATION: NSF Indian Head Site 1
N/A N/A N/A

SURVEYOR: William Wylie
N/A N/A N/A N/A N/A N/A N/A

N/A

2350-1 6/19/2016 N/A N/A N/A 5327

44-10 CPM

Isotopes of Concern: Th-232 Static Count Time:

Lift #8 Gamma Scan Survey

Comments:

The area was 100% gamma scan surveyed.

Action Level: 7,110 cpm.

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/22/2015

Daniel Spicuzza
Time: 12:30

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-024

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-14433-1
Client Project/Site: NSF Indian Head IR Site 1
Revision: 1

For:
Aleut World Solutions
615 E. 82nd Ave.
Suite 200
Anchorage, Alaska 99518

Attn: Daniel Spicuzza

Authorized for release by:
11/12/2015 11:52:15 AM
Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-14433-1
Project/Site: NSF Indian Head IR Site 1

Job ID: 160-14433-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: NSF Indian Head IR Site 1

Report Number: 160-14433-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt
Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs:

Method 3600C: Cleanup
Method 3620C: Florisil Cleanup
Method 3630C: Silica Gel Cleanup
Method 3640A: Gel-Permeation Cleanup
Method 3650B: Acid-Base Partition Cleanup
Method 3660B: Sulfur Cleanup
Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

TestAmerica St. Louis
Page 3 of 26 11/12/2015
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-14433-1
Project/Site: NSF Indian Head IR Site 1

Job ID: 160-14433-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Revision 1:  Report was revised to change the project name per client request.  No data was affected.

RECEIPT

The samples were received on 10/22/2015 12:55 PM; the samples arrived in good condition, properly preserved.  The temperature of the 
cooler at receipt was 20.3º C.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples IHS1L5-A1 (160-14433-1), IHS1L5-A2 (160-14433-2), IHS1L5-A3 (160-14433-3), IHS1L5-B1 (160-14433-4), IHS1L5-B2 
(160-14433-5), IHS1L5-B3 (160-14433-6), IHS1L5-C0 (160-14433-7), IHS1L5-C1 (160-14433-8), IHS1L5-C2 (160-14433-9), IHS1L5-C3 
(160-14433-10), IHS1L5-D1 (160-14433-11), IHS1L5-D2 (160-14433-12), IHS1L5-D3 (160-14433-13), IHS1L5-E1 (160-14433-14), 
IHS1L5-E2 (160-14433-15), IHS1L5-E3 (160-14433-16), IHS1L6-A1 (160-14433-17), IHS1L6-A2 (160-14433-18), IHS1L6-A3 
(160-14433-19), IHS1L6-B1 (160-14433-20), IHS1L6-B2 (160-14433-21), IHS1L6-B3 (160-14433-22), IHS1L6-C1 (160-14433-23), 
IHS1L6-C2 (160-14433-24), IHS1L6-C3 (160-14433-25), IHS1L6-D1 (160-14433-26), IHS1L6-D2 (160-14433-27), IHS1L6-D3 
(160-14433-28), IHS1L6-E0 (160-14433-29), IHS1L6-E1 (160-14433-30), IHS1L6-E2 (160-14433-31) and IHS1L6-E3 (160-14433-32) 
were analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with DOE A01R_Th. The samples were dried on 10/22/2015, 
prepared on 10/23/2015 and analyzed on 10/28/2015 and 10/29/2015. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica St. Louis
Page 4 of 26 11/12/2015
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TostAmerica SL louis 
t37t5Rklerira.ilNodh 

Chain of Custody Record TestAmerica 
THE LE.•m"ER. lN E,NVlRO~f.i'EN.TAl. ~ING 

Earth City, MO 63045 
phone 314.2$8.ess& fax 314.298.&757 RegutatoryProgram: Dow o- Clf<cRA 13= TestA!nefk:a laboratorie$fflC. 

Cueflt Contact !Pt~.Mam,g,,r. Damei~ .Site~t;~S!liCUu.a !Date:10/16/tS COC ND: NSAH-2015-2 
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AK99518 
{907)2~11 Phone 
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~: ..... ~i~.:.l.~~~:W,:~-'i: 

~»rntW~;·~,-,0 

Analysis Turnaround T~ 
Q::Q!J..END/iR DAYS @ WO!lK!IIG DAYS 

TATlditferentl\"O!UBelow _§_ 
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(J !week 
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Sample 
Type 
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TcestAmerica St. IOJ.Jis 
13715 Ri<l<lrTiai!Nor!h' 

Ealth City, MO 60045 
phone 314298.8$6 fax 314.296.S7S7 

Client Contact 

AWS.U.C 

:615 E. 82nd. Ave. Sllile 200 

.Al<:99518 
(907) 278-231-1 f'tv:,ne. 

(907} 278-2350 t'AX 
Project Name: NSF lndiand Head Site 1 Ret't1(ll,9!: Action 
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Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-14433-1

Login Number: 14433

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

N/AThe cooler's custody seal, if present, is intact.
N/ASample custody seals, if present, are intact.
TrueThe cooler or samples do not appear to have been compromised or 

tampered with.
N/ASamples were received on ice.
TrueCooler Temperature is acceptable.
TrueCooler Temperature is recorded.
TrueCOC is present.
TrueCOC is filled out in ink and legible.
TrueCOC is filled out with all pertinent information.
N/AIs the Field Sampler's name present on COC?
TrueThere are no discrepancies between the containers received and the COC.
TrueSamples are received within Holding Time.
TrueSample containers have legible labels.
TrueContainers are not broken or leaking.
TrueSample collection date/times are provided.
TrueAppropriate sample containers are used.
TrueSample bottles are completely filled.
TrueSample Preservation Verified.
TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs
N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").
TrueMultiphasic samples are not present.
TrueSamples do not require splitting or compositing.
N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery
CFL Contains Free Liquid
CNF Contains no Free Liquid
DER Duplicate error ratio (normalized absolute difference)
Dil Fac Dilution Factor
DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision level concentration
MDA Minimum detectable activity
EDL Estimated Detection Limit
MDC Minimum detectable concentration
MDL Method Detection Limit
ML Minimum Level (Dioxin)
NC Not Calculated
ND Not detected at the reporting limit (or MDL or EDL if shown)
PQL Practical Quantitation Limit
QC Quality Control
RER Relative error ratio
RL Reporting Limit or Requested Limit (Radiochemistry)
RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)
TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-14433-1 IHS1L5-A1 Solid 10/16/15 10:37 10/22/15 12:55
160-14433-2 IHS1L5-A2 Solid 10/16/15 10:32 10/22/15 12:55
160-14433-3 IHS1L5-A3 Solid 10/16/15 10:27 10/22/15 12:55
160-14433-4 IHS1L5-B1 Solid 10/16/15 10:42 10/22/15 12:55
160-14433-5 IHS1L5-B2 Solid 10/16/15 12:22 10/22/15 12:55
160-14433-6 IHS1L5-B3 Solid 10/16/15 11:22 10/22/15 12:55
160-14433-7 IHS1L5-C0 Solid 10/16/15 10:52 10/22/15 12:55
160-14433-8 IHS1L5-C1 Solid 10/16/15 10:47 10/22/15 12:55
160-14433-9 IHS1L5-C2 Solid 10/16/15 12:47 10/22/15 12:55
160-14433-10 IHS1L5-C3 Solid 10/16/15 12:30 10/22/15 12:55
160-14433-11 IHS1L5-D1 Solid 10/16/15 11:00 10/22/15 12:55
160-14433-12 IHS1L5-D2 Solid 10/16/15 12:43 10/22/15 12:55
160-14433-13 IHS1L5-D3 Solid 10/16/15 12:35 10/22/15 12:55
160-14433-14 IHS1L5-E1 Solid 10/16/15 11:10 10/22/15 12:55
160-14433-15 IHS1L5-E2 Solid 10/16/15 11:17 10/22/15 12:55
160-14433-16 IHS1L5-E3 Solid 10/16/15 12:40 10/22/15 12:55
160-14433-17 IHS1L6-A1 Solid 10/20/15 08:22 10/22/15 12:55
160-14433-18 IHS1L6-A2 Solid 10/20/15 08:27 10/22/15 12:55
160-14433-19 IHS1L6-A3 Solid 10/20/15 08:32 10/22/15 12:55
160-14433-20 IHS1L6-B1 Solid 10/20/15 08:36 10/22/15 12:55
160-14433-21 IHS1L6-B2 Solid 10/20/15 08:40 10/22/15 12:55
160-14433-22 IHS1L6-B3 Solid 10/20/15 08:44 10/22/15 12:55
160-14433-23 IHS1L6-C1 Solid 10/20/15 08:49 10/22/15 12:55
160-14433-24 IHS1L6-C2 Solid 10/20/15 08:51 10/22/15 12:55
160-14433-25 IHS1L6-C3 Solid 10/20/15 08:55 10/22/15 12:55
160-14433-26 IHS1L6-D1 Solid 10/20/15 08:58 10/22/15 12:55
160-14433-27 IHS1L6-D2 Solid 10/20/15 09:01 10/22/15 12:55
160-14433-28 IHS1L6-D3 Solid 10/20/15 09:04 10/22/15 12:55
160-14433-29 IHS1L6-E0 Solid 10/20/15 09:07 10/22/15 12:55
160-14433-30 IHS1L6-E1 Solid 10/20/15 09:10 10/22/15 12:55
160-14433-31 IHS1L6-E2 Solid 10/20/15 09:13 10/22/15 12:55
160-14433-32 IHS1L6-E3 Solid 10/20/15 09:16 10/22/15 12:55
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Client Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Lab Sample ID: 160-14433-1Client Sample ID: IHS1L5-A1
Matrix: SolidDate Collected: 10/16/15 10:37

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.958

(2σ+/-)

0.201
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.08561.00
RL MDC

0.184
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.06021.000.1710.1590.734Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.05991.000.1710.1590.739Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.5

Lab Sample ID: 160-14433-2Client Sample ID: IHS1L5-A2
Matrix: SolidDate Collected: 10/16/15 10:32

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.549

(2σ+/-)

0.139
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.04761.00
RL MDC

0.131
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.06561.000.1520.1430.638Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.05121.000.1570.1460.682Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.7

Lab Sample ID: 160-14433-3Client Sample ID: IHS1L5-A3
Matrix: SolidDate Collected: 10/16/15 10:27

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.518

(2σ+/-)

0.146
(2σ+/-)

110/29/15 14:2110/23/15 11:45pCi/g0.08481.00
RL MDC

0.140
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/29/15 14:21 10.04941.000.1630.1530.658Thorium-230

pCi/g 10/23/15 11:45 10/29/15 14:21 10.05431.000.1620.1520.652Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/29/15 14:21 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

81.8

Lab Sample ID: 160-14433-4Client Sample ID: IHS1L5-B1
Matrix: SolidDate Collected: 10/16/15 10:42

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.735

(2σ+/-)

0.165
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.07161.00
RL MDC

0.153
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.06271.000.1260.1200.451Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04261.000.1570.1460.694Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Lab Sample ID: 160-14433-4Client Sample ID: IHS1L5-B1
Matrix: SolidDate Collected: 10/16/15 10:42

Date Received: 10/22/15 12:55

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.5

Lab Sample ID: 160-14433-5Client Sample ID: IHS1L5-B2
Matrix: SolidDate Collected: 10/16/15 12:22

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.13

(2σ+/-)

0.210
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.06301.00
RL MDC

0.188
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.06301.000.1610.1490.707Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.06271.000.2090.1871.12Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.2

Lab Sample ID: 160-14433-6Client Sample ID: IHS1L5-B3
Matrix: SolidDate Collected: 10/16/15 11:22

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.557

(2σ+/-)

0.146
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.07251.00
RL MDC

0.139
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04621.000.1540.1450.631Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04811.000.1200.1150.397Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.0

Lab Sample ID: 160-14433-7Client Sample ID: IHS1L5-C0
Matrix: SolidDate Collected: 10/16/15 10:52

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.29

(2σ+/-)

0.229
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.08151.00
RL MDC

0.202
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04751.000.1540.1430.663Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04731.000.2520.2171.53Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.5
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Client Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Lab Sample ID: 160-14433-8Client Sample ID: IHS1L5-C1
Matrix: SolidDate Collected: 10/16/15 10:47

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.31

(2σ+/-)

0.232
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.07501.00
RL MDC

0.204
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04371.000.1360.1290.526Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04341.000.2030.1821.07Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.1

Lab Sample ID: 160-14433-9Client Sample ID: IHS1L5-C2
Matrix: SolidDate Collected: 10/16/15 12:47

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 2.69

(2σ+/-)

0.370
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.06741.00
RL MDC

0.293
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.05291.000.1570.1460.665Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04871.000.3500.2812.49Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.5

Lab Sample ID: 160-14433-10Client Sample ID: IHS1L5-C3
Matrix: SolidDate Collected: 10/16/15 12:30

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.600

(2σ+/-)

0.145
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.06721.00
RL MDC

0.136
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04571.000.1320.1250.519Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04551.000.1270.1200.487Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

101

Lab Sample ID: 160-14433-11Client Sample ID: IHS1L5-D1
Matrix: SolidDate Collected: 10/16/15 11:00

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.515

(2σ+/-)

0.134
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.06391.00
RL MDC

0.127
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04641.000.1340.1270.527Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.02241.000.1390.1300.567Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Lab Sample ID: 160-14433-11Client Sample ID: IHS1L5-D1
Matrix: SolidDate Collected: 10/16/15 11:00

Date Received: 10/22/15 12:55

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.5

Lab Sample ID: 160-14433-12Client Sample ID: IHS1L5-D2
Matrix: SolidDate Collected: 10/16/15 12:43

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.763

(2σ+/-)

0.171
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.07821.00
RL MDC

0.159
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04431.000.1440.1350.574Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04161.000.1580.1470.682Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.6

Lab Sample ID: 160-14433-13Client Sample ID: IHS1L5-D3
Matrix: SolidDate Collected: 10/16/15 12:35

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.440

(2σ+/-)

0.124
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.06631.00
RL MDC

0.118
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.05021.000.1370.1290.542Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.02251.000.1340.1260.531Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.9

Lab Sample ID: 160-14433-14Client Sample ID: IHS1L5-E1
Matrix: SolidDate Collected: 10/16/15 11:10

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.427

(2σ+/-)

0.127
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.08111.00
RL MDC

0.122
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04491.000.1320.1250.485Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04941.000.1110.1070.353Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.4
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Client Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Lab Sample ID: 160-14433-15Client Sample ID: IHS1L5-E2
Matrix: SolidDate Collected: 10/16/15 11:17

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.407

(2σ+/-)

0.125
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.08201.00
RL MDC

0.120
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.04541.000.1100.1070.345Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.03901.000.1030.09960.305Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.4

Lab Sample ID: 160-14433-16Client Sample ID: IHS1L5-E3
Matrix: SolidDate Collected: 10/16/15 12:40

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.540

(2σ+/-)

0.150
(2σ+/-)

110/28/15 13:4410/23/15 11:45pCi/g0.09021.00
RL MDC

0.142
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:45 10/28/15 13:44 10.07051.000.1510.1430.567Thorium-230

pCi/g 10/23/15 11:45 10/28/15 13:44 10.07101.000.1460.1390.537Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:45 10/28/15 13:44 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

80.1

Lab Sample ID: 160-14433-17Client Sample ID: IHS1L6-A1
Matrix: SolidDate Collected: 10/20/15 08:22

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.708

(2σ+/-)

0.162
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.07211.00
RL MDC

0.151
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.05141.000.1340.1270.516Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.03711.000.1460.1370.611Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.8

Lab Sample ID: 160-14433-18Client Sample ID: IHS1L6-A2
Matrix: SolidDate Collected: 10/20/15 08:27

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.433

(2σ+/-)

0.125
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.07791.00
RL MDC

0.120
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.05141.000.1250.1190.454Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.05451.000.1440.1360.588Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Lab Sample ID: 160-14433-18Client Sample ID: IHS1L6-A2
Matrix: SolidDate Collected: 10/20/15 08:27

Date Received: 10/22/15 12:55

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.7

Lab Sample ID: 160-14433-19Client Sample ID: IHS1L6-A3
Matrix: SolidDate Collected: 10/20/15 08:32

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 8.90

(2σ+/-)

0.919
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.07671.00
RL MDC

0.534
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.04471.000.1670.1550.745Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.04911.000.7600.4747.07Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.4

Lab Sample ID: 160-14433-20Client Sample ID: IHS1L6-B1
Matrix: SolidDate Collected: 10/20/15 08:36

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.637

(2σ+/-)

0.152
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.04851.00
RL MDC

0.142
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.02351.000.1270.1210.463Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.02341.000.1460.1370.601Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.1

Lab Sample ID: 160-14433-21Client Sample ID: IHS1L6-B2
Matrix: SolidDate Collected: 10/20/15 08:40

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.13

(2σ+/-)

0.208
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.07311.00
RL MDC

0.185
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.05261.000.1550.1440.687Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.02211.000.1820.1640.917Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.4
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Client Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Lab Sample ID: 160-14433-22Client Sample ID: IHS1L6-B3
Matrix: SolidDate Collected: 10/20/15 08:44

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.760

(2σ+/-)

0.168
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.05591.00
RL MDC

0.156
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.03811.000.1540.1440.659Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.02351.000.1620.1500.720Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.5

Lab Sample ID: 160-14433-23Client Sample ID: IHS1L6-C1
Matrix: SolidDate Collected: 10/20/15 08:49

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.875

(2σ+/-)

0.187
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.08801.00
RL MDC

0.172
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.04491.000.1320.1250.484Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.03861.000.1680.1550.755Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.2

Lab Sample ID: 160-14433-24Client Sample ID: IHS1L6-C2
Matrix: SolidDate Collected: 10/20/15 08:51

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.860

(2σ+/-)

0.179
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.07071.00
RL MDC

0.164
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.03651.000.1310.1240.504Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.02251.000.1670.1530.781Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

99.4

Lab Sample ID: 160-14433-25Client Sample ID: IHS1L6-C3
Matrix: SolidDate Collected: 10/20/15 08:55

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.647

(2σ+/-)

0.152
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.06231.00
RL MDC

0.142
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.03691.000.1420.1340.585Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.02271.000.1440.1350.602Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Lab Sample ID: 160-14433-25Client Sample ID: IHS1L6-C3
Matrix: SolidDate Collected: 10/20/15 08:55

Date Received: 10/22/15 12:55

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.7

Lab Sample ID: 160-14433-26Client Sample ID: IHS1L6-D1
Matrix: SolidDate Collected: 10/20/15 08:58

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.775

(2σ+/-)

0.175
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.08891.00
RL MDC

0.163
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.06051.000.1710.1580.762Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.04491.000.1530.1430.633Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.0

Lab Sample ID: 160-14433-27Client Sample ID: IHS1L6-D2
Matrix: SolidDate Collected: 10/20/15 09:01

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.95

(2σ+/-)

0.311
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.09951.00
RL MDC

0.264
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.04881.000.1570.1480.623Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.04191.000.2940.2511.82Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

84.2

Lab Sample ID: 160-14433-28Client Sample ID: IHS1L6-D3
Matrix: SolidDate Collected: 10/20/15 09:04

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.611

(2σ+/-)

0.153
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.08111.00
RL MDC

0.144
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.04961.000.1470.1380.587Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.03861.000.1370.1300.524Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.2
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Client Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Lab Sample ID: 160-14433-29Client Sample ID: IHS1L6-E0
Matrix: SolidDate Collected: 10/20/15 09:07

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.568

(2σ+/-)

0.147
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.08291.00
RL MDC

0.140
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.05351.000.1550.1450.649Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.02391.000.1310.1240.486Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.5

Lab Sample ID: 160-14433-30Client Sample ID: IHS1L6-E1
Matrix: SolidDate Collected: 10/20/15 09:10

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.878

(2σ+/-)

0.190
(2σ+/-)

110/28/15 13:4810/23/15 11:46pCi/g0.08801.00
RL MDC

0.175
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:48 10.05141.000.1370.1300.500Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:48 10.04001.000.1820.1680.849Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:48 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.3

Lab Sample ID: 160-14433-31Client Sample ID: IHS1L6-E2
Matrix: SolidDate Collected: 10/20/15 09:13

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.623

(2σ+/-)

0.152
(2σ+/-)

110/28/15 13:4910/23/15 11:46pCi/g0.08051.00
RL MDC

0.142
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:49 10.03711.000.1410.1320.571Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:49 10.04901.000.1660.1530.767Thorium-232

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.4

Lab Sample ID: 160-14433-32Client Sample ID: IHS1L6-E3
Matrix: SolidDate Collected: 10/20/15 09:16

Date Received: 10/22/15 12:55

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.625

(2σ+/-)

0.155
(2σ+/-)

110/28/15 13:4910/23/15 11:46pCi/g0.08081.00
RL MDC

0.145
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/23/15 11:46 10/28/15 13:49 10.04941.000.1440.1360.569Thorium-230

pCi/g 10/23/15 11:46 10/28/15 13:49 10.04451.000.1630.1520.719Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Lab Sample ID: 160-14433-32Client Sample ID: IHS1L6-E3
Matrix: SolidDate Collected: 10/20/15 09:16

Date Received: 10/22/15 12:55

Thorium-229 30 - 110

Tracer

10/23/15 11:46 10/28/15 13:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.4
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QC Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-218108/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 218819 Prep Batch: 218108

Thorium-228
Analyte

U 110/28/15 13:4410/23/15 11:45pCi/g0.0477
MDC

1.00
RL

0.006640.00662
(2σ+/-) (2σ+/-)

MB

-0.005654

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

110/28/15 13:4410/23/15 11:45pCi/g0.03761.000.07440.07310.1694Thorium-230
110/28/15 13:4410/23/15 11:45pCi/g0.02321.000.003860.00386U0.0000Thorium-232

Tracer

Thorium-229 30 - 110 10/23/15 11:45 10/28/15 13:44 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

96.9

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-218108/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 218820 Prep Batch: 218108

Thorium-230
Analyte

118-8110124.6924.5 2.42 1.00 0.0470
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

96.1

LCS

Client Sample ID: IHS1L5-A1Lab Sample ID: 160-14433-1 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 218855 Prep Batch: 218108

Thorium-228
Analyte

10.211.0450.958 0.210 1.00 0.0920
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 0.734 0.6921 0.166 1.00 0.0782 pCi/g 0.13 1
Thorium-232 0.739 0.8531 0.183 1.00 0.0402 pCi/g 0.32 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

91.6

DU

Client Sample ID: Method BlankLab Sample ID: MB 160-218110/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 218873 Prep Batch: 218110

Thorium-228
Analyte

U 110/28/15 13:4810/23/15 11:46pCi/g0.0630
MDC

1.00
RL

0.02500.0250
(2σ+/-) (2σ+/-)

MB

0.002004

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

110/28/15 13:4810/23/15 11:46pCi/g0.04961.000.05410.05360.08220Thorium-230
110/28/15 13:4810/23/15 11:46pCi/g0.03861.000.02290.0229U0.01396Thorium-232

Tracer

Thorium-229 30 - 110 10/23/15 11:46 10/28/15 13:48 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

89.5

MB MB
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QC Sample Results
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-218110/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 218875 Prep Batch: 218110

Thorium-230
Analyte

118-819423.0824.5 2.27 1.00 0.102
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

97.3

LCS

Client Sample ID: IHS1L6-A1Lab Sample ID: 160-14433-17 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 218877 Prep Batch: 218110

Thorium-228
Analyte

10.150.66050.708 0.159 1.00 0.0669
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 0.516 0.6585 0.157 1.00 0.0397 pCi/g 0.49 1
Thorium-232 0.611 0.6535 0.156 1.00 0.0455 pCi/g 0.14 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

86.6

DU
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QC Association Summary
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Rad

Leach Batch: 217926

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-14433-1 IHS1L5-A1 Total/NA
Solid Dry and Grind160-14433-1 DU IHS1L5-A1 Total/NA
Solid Dry and Grind160-14433-2 IHS1L5-A2 Total/NA
Solid Dry and Grind160-14433-3 IHS1L5-A3 Total/NA
Solid Dry and Grind160-14433-4 IHS1L5-B1 Total/NA
Solid Dry and Grind160-14433-5 IHS1L5-B2 Total/NA
Solid Dry and Grind160-14433-6 IHS1L5-B3 Total/NA
Solid Dry and Grind160-14433-7 IHS1L5-C0 Total/NA
Solid Dry and Grind160-14433-8 IHS1L5-C1 Total/NA
Solid Dry and Grind160-14433-9 IHS1L5-C2 Total/NA
Solid Dry and Grind160-14433-10 IHS1L5-C3 Total/NA
Solid Dry and Grind160-14433-11 IHS1L5-D1 Total/NA
Solid Dry and Grind160-14433-12 IHS1L5-D2 Total/NA
Solid Dry and Grind160-14433-13 IHS1L5-D3 Total/NA
Solid Dry and Grind160-14433-14 IHS1L5-E1 Total/NA
Solid Dry and Grind160-14433-15 IHS1L5-E2 Total/NA
Solid Dry and Grind160-14433-16 IHS1L5-E3 Total/NA
Solid Dry and Grind160-14433-17 IHS1L6-A1 Total/NA
Solid Dry and Grind160-14433-17 DU IHS1L6-A1 Total/NA
Solid Dry and Grind160-14433-18 IHS1L6-A2 Total/NA
Solid Dry and Grind160-14433-19 IHS1L6-A3 Total/NA
Solid Dry and Grind160-14433-20 IHS1L6-B1 Total/NA
Solid Dry and Grind160-14433-21 IHS1L6-B2 Total/NA
Solid Dry and Grind160-14433-22 IHS1L6-B3 Total/NA
Solid Dry and Grind160-14433-23 IHS1L6-C1 Total/NA
Solid Dry and Grind160-14433-24 IHS1L6-C2 Total/NA
Solid Dry and Grind160-14433-25 IHS1L6-C3 Total/NA
Solid Dry and Grind160-14433-26 IHS1L6-D1 Total/NA
Solid Dry and Grind160-14433-27 IHS1L6-D2 Total/NA
Solid Dry and Grind160-14433-28 IHS1L6-D3 Total/NA
Solid Dry and Grind160-14433-29 IHS1L6-E0 Total/NA
Solid Dry and Grind160-14433-30 IHS1L6-E1 Total/NA
Solid Dry and Grind160-14433-31 IHS1L6-E2 Total/NA
Solid Dry and Grind160-14433-32 IHS1L6-E3 Total/NA

Prep Batch: 218108

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 217926160-14433-1 IHS1L5-A1 Total/NA
Solid ExtChrom 217926160-14433-1 DU IHS1L5-A1 Total/NA
Solid ExtChrom 217926160-14433-2 IHS1L5-A2 Total/NA
Solid ExtChrom 217926160-14433-3 IHS1L5-A3 Total/NA
Solid ExtChrom 217926160-14433-4 IHS1L5-B1 Total/NA
Solid ExtChrom 217926160-14433-5 IHS1L5-B2 Total/NA
Solid ExtChrom 217926160-14433-6 IHS1L5-B3 Total/NA
Solid ExtChrom 217926160-14433-7 IHS1L5-C0 Total/NA
Solid ExtChrom 217926160-14433-8 IHS1L5-C1 Total/NA
Solid ExtChrom 217926160-14433-9 IHS1L5-C2 Total/NA
Solid ExtChrom 217926160-14433-10 IHS1L5-C3 Total/NA
Solid ExtChrom 217926160-14433-11 IHS1L5-D1 Total/NA
Solid ExtChrom 217926160-14433-12 IHS1L5-D2 Total/NA
Solid ExtChrom 217926160-14433-13 IHS1L5-D3 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Rad (Continued)

Prep Batch: 218108 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 217926160-14433-14 IHS1L5-E1 Total/NA
Solid ExtChrom 217926160-14433-15 IHS1L5-E2 Total/NA
Solid ExtChrom 217926160-14433-16 IHS1L5-E3 Total/NA
Solid ExtChromLCS 160-218108/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-218108/1-A Method Blank Total/NA

Prep Batch: 218110

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 217926160-14433-17 IHS1L6-A1 Total/NA
Solid ExtChrom 217926160-14433-17 DU IHS1L6-A1 Total/NA
Solid ExtChrom 217926160-14433-18 IHS1L6-A2 Total/NA
Solid ExtChrom 217926160-14433-19 IHS1L6-A3 Total/NA
Solid ExtChrom 217926160-14433-20 IHS1L6-B1 Total/NA
Solid ExtChrom 217926160-14433-21 IHS1L6-B2 Total/NA
Solid ExtChrom 217926160-14433-22 IHS1L6-B3 Total/NA
Solid ExtChrom 217926160-14433-23 IHS1L6-C1 Total/NA
Solid ExtChrom 217926160-14433-24 IHS1L6-C2 Total/NA
Solid ExtChrom 217926160-14433-25 IHS1L6-C3 Total/NA
Solid ExtChrom 217926160-14433-26 IHS1L6-D1 Total/NA
Solid ExtChrom 217926160-14433-27 IHS1L6-D2 Total/NA
Solid ExtChrom 217926160-14433-28 IHS1L6-D3 Total/NA
Solid ExtChrom 217926160-14433-29 IHS1L6-E0 Total/NA
Solid ExtChrom 217926160-14433-30 IHS1L6-E1 Total/NA
Solid ExtChrom 217926160-14433-31 IHS1L6-E2 Total/NA
Solid ExtChrom 217926160-14433-32 IHS1L6-E3 Total/NA
Solid ExtChromLCS 160-218110/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-218110/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-14433-1Client: Aleut World Solutions

Project/Site: NSF Indian Head IR Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

83.5160-14433-1

Percent Yield (Acceptance Limits)

IHS1L5-A1
91.6160-14433-1 DU IHS1L5-A1
95.7160-14433-2 IHS1L5-A2
81.8160-14433-3 IHS1L5-A3
93.5160-14433-4 IHS1L5-B1
95.2160-14433-5 IHS1L5-B2
94.0160-14433-6 IHS1L5-B3
92.5160-14433-7 IHS1L5-C0
94.1160-14433-8 IHS1L5-C1
91.5160-14433-9 IHS1L5-C2
101160-14433-10 IHS1L5-C3
93.5160-14433-11 IHS1L5-D1
89.6160-14433-12 IHS1L5-D2
95.9160-14433-13 IHS1L5-D3
93.4160-14433-14 IHS1L5-E1
90.4160-14433-15 IHS1L5-E2
80.1160-14433-16 IHS1L5-E3
91.8160-14433-17 IHS1L6-A1
86.6160-14433-17 DU IHS1L6-A1
94.7160-14433-18 IHS1L6-A2
90.4160-14433-19 IHS1L6-A3
91.1160-14433-20 IHS1L6-B1
97.4160-14433-21 IHS1L6-B2
98.5160-14433-22 IHS1L6-B3
94.2160-14433-23 IHS1L6-C1
99.4160-14433-24 IHS1L6-C2
98.7160-14433-25 IHS1L6-C3
90.0160-14433-26 IHS1L6-D1
84.2160-14433-27 IHS1L6-D2
92.2160-14433-28 IHS1L6-D3
88.5160-14433-29 IHS1L6-E0
90.3160-14433-30 IHS1L6-E1
93.4160-14433-31 IHS1L6-E2
91.4160-14433-32 IHS1L6-E3
96.1LCS 160-218108/2-A Lab Control Sample
97.3LCS 160-218110/2-A Lab Control Sample
96.9MB 160-218108/1-A Method Blank
89.5MB 160-218110/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-14502-1
Client Project/Site: NSF Indian Head Site 1

For:
Aleut World Solutions
615 E. 82nd Ave.
Suite 200
Anchorage, Alaska 99518

Attn: Daniel Spicuzza

Authorized for release by:
11/17/2015 2:01:08 PM
Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-14502-1
Project/Site: NSF Indian Head Site 1

Job ID: 160-14502-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: NSF Indian Head Site 1

Report Number: 160-14502-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt
Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs:

Method 3600C: Cleanup
Method 3620C: Florisil Cleanup
Method 3630C: Silica Gel Cleanup
Method 3640A: Gel-Permeation Cleanup
Method 3650B: Acid-Base Partition Cleanup
Method 3660B: Sulfur Cleanup
Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-14502-1
Project/Site: NSF Indian Head Site 1

Job ID: 160-14502-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

RECEIPT

The samples were received on 10/27/2015 1:40 PM; the samples arrived in good condition, properly preserved.  The temperature of the 
cooler at receipt was 20.1º C.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples IHS1L7-A0 (160-14502-1), IHS1L7-A1 (160-14502-2), IHS1L7-A2 (160-14502-3), IHS1L7-A3 (160-14502-4), IHS1L7-B1 
(160-14502-5), IHS1L7-B2 (160-14502-6), IHS1L7-B3 (160-14502-7), IHS1L7-C1 (160-14502-8), IHS1L7-C2 (160-14502-9), IHS1L7-C3 
(160-14502-10), IHS1L7-D1 (160-14502-11), IHS1L7-D2 (160-14502-12), IHS1L7-D3 (160-14502-13), IHS1L7-E1 (160-14502-14), 
IHS1L7-E2 (160-14502-15), IHS1L7-E3 (160-14502-16), IHS1L8-A1 (160-14502-17), IHS1L8-A2 (160-14502-18), IHS1L8-A3 
(160-14502-19), IHS1L8-B1 (160-14502-20), IHS1L8-B2 (160-14502-21), IHS1L8-B3 (160-14502-22), IHS1L8-C1 (160-14502-23), 
IHS1L8-C2 (160-14502-24), IHS1L8-C3 (160-14502-25), IHS1L8-D1 (160-14502-26), IHS1L8-D2 (160-14502-27), IHS1L8-D3 
(160-14502-28), IHS1L8-E1 (160-14502-29), IHS1L8-E2 (160-14502-30), IHS1L8-E3 (160-14502-31), IHS1L8-F2 (160-14502-32), 
IHS1EB-A0 (160-14502-33), IHS1EB-A1 (160-14502-34), IHS1EB-A2 (160-14502-35), IHS1EB-A3 (160-14502-36), IHS1EB-B0 
(160-14502-37), IHS1EB-B1 (160-14502-38), IHS1EB-B2 (160-14502-39), IHS1EB-B3 (160-14502-40), IHS1EB-C0 (160-14502-41), 
IHS1EB-C1 (160-14502-42), IHS1EB-C2 (160-14502-43), IHS1EB-C3 (160-14502-44), IHS1EB-D0 (160-14502-45), IHS1EB-D1 
(160-14502-46), IHS1EB-D2 (160-14502-47), IHS1EB-D3 (160-14502-48), IHS1EB-E0 (160-14502-49), IHS1EB-E1 (160-14502-50), 
IHS1EB-E2 (160-14502-51), IHS1EB-E3 (160-14502-52), IHS1EB-F0 (160-14502-53), IHS1EB-F1 (160-14502-54), IHS1EB-F2 
(160-14502-55) and IHS1EB-F3 (160-14502-56) were analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with DOE 
A01R_Th. The samples were dried on 10/28/2015, prepared on 10/30/2015 and 11/03/2015 and analyzed on 11/11/2015 and 11/12/2015. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.
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l5~TAT 

SDayTAT 

5~_yTAT 

$Q.a1.TAT 

50ayTAT 

5!JalTAT 

51Jay_TAT 

SOayTAT 

Cl) 

~ 
@ 
I\) 

0 
::r 
ID :r 
Q, 
0 
C: 
en 
0 
a. 
'< 

L 

~~~ar~t~~$~~~;~~~~ ~ ,••allj/j\jjitr~w•~~ ... ~1'¥•w~ia1-allk.TM•1t~~ 
Sample Disposal { A fee may tie assessed if samples are reiamed !Qnger than 1 month) 

Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in !he Comments Section ifthe lab is to 
di~ oflhe Slo!IIPle. I 

0 Noo-ttazard O Rammable O Skin Initant OPoison 6 Gun!:nown 0 Retum to Client @Pisposa! by Lab QArchive for ____ Months 

Special Instructions/QC Requirements & Comments: !;mail-res~ to:radconpro@verizon.net 

I 
- Custody Seals Inti\¢ @ Yes 0No custody Seal No.: Cooler Temp. ("C): Obs'd:. Coa'd: Tbi!mtltHJo.:. 

Oate/Tlme: 
//)·o:21, ;:s' sJo ,:~::.--~ \.CJ'IJ I~ ~~1; p R~~irby:) °' ,J' 

I y C...:. ....... 

Company: AWS 

~'o~ 
Relinquil;hed by: C¢mpany. Date/Tune: [Rt>6eivedby: Compar,y: Oate/Tiine: 

ReHnq~hed by: .Company: Oaterrtme: [Recewed in Lahoratory by: Company: Date/Time: 

Form No. CA-C-WI-002, Rev. 4.2, dated 04102/20.13 

--------- -,~-- -·---- -- - - - - -- ··· . .. •• • 
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11/17/2015

123456789101112

TestAmerica st. louis 
13715 Ridl,r TrailNorth 

EaitnCity, MO 63045 
phone314.298.8566 t,;,x3W.298.!>7S7 

Chain ofCustody Record 

Regulak>i:y Program: Qcw O NPOES ORCRA e-. 

TestAmerica 
TH€ U"Arn:R IN £~~Al.. T-ESTING 

testAmerica labl;lratorie$ Inc. 
ClientContact I il'r'oJectl\,lllnager; BameiSpia,zza SiteC<>n,act~Spicuua Date!10/21/16 COC No: NSFJH-2015-6 

AWS, UC i Tell&s: 412 «s-10n:SS8 7ll5-7A08 I.ab Contact Bil<& Gish ea ri<>t: Fell £x "d...._ of ~ coo,; 
S15. E. 82nd. Alie. Suite 200 I Analysis Turnaround ?'um, Sampler: Wilfiam Wylie 
A@norage,AK9951.S i Q CAIEIDAAl>I\YS t:!i 'J'JOR!(!NGOA-.S . 

{907)27S.231t Phone I TAHdtlfe<e!rttromSeloW ..£... g 
{907) 278-2350 FAX i O 2 weeks z 1 Lab Sampling; L_ 
l"roject Name: NSF fndiand Head Sne 1 Removal Action- i O 1 week z ;: { 
Site-:l'<!Sl"tndianl,le,id~1 I Q 2da\>s > ;; < Job / SDGN1>.:USN2015-011 
Quote#16004474-0 0 lday .!! ; j 

r w a 
Sample ,z :& f:. 

Type. "Z ! i =- ,.,,, 1 r.s 
sampJE,ldentification SampleOate SampleTime - Matrix ~ if l: i SampleSpeciticNotes: 

!HS1L7- 03 i 10/2112015 0900 _ G Soil 1 N N X SDayTAT 

- I 
IHSfi.7- E1 ; Ul/21/2015 846 G Soil 1 N Y X -SQayTAT 

IHS1L7- E2 i 10/21/2015 0854 G Soil 1 N N X SDayTAT 

IHS1L7- E3 10/21l2015 0858 G Soil 1 N N. X SQayTAT 
I 

1HS1l8- M i tll122/20.'l5 1024 G Soil 1 N N X !SOayTAT 

JHS1!$- A2 I Wl22/2015 1027 G Soil 1 N N X 15 Day TAT 

IHS1U)- A3 I 10/22/2015 t029 G So~ 1 N N X SOayTAT 

IHS1LS- B1 [ 1.0!;!2/201"5 1032 G Soil 1 N N X ISDavTAT 
I 

IHS1LS- £2 I 10122/2015 1033 G Soil 1 N N X. 5 ElayTAT 
I 

lHS1Ul- 83' ' tol22i2015 1035 G Soil 1 N N. X $DayTAT 

lHS!Lll- Ct j 10/22l201S 103$ G SoU 1 N N X SDayTAT 

IHS1t&- C2 I 10/2212015 to41 G Soil 1 N N X. :S~TAT 
=~, .. ,.:, -~~ -~~ ~ • if.i - : r i,, =-.~"'· ~· ,,_,.,, ~ ....,, - ~ .. "" " -<h'-''"- -~ .~· ~ - . ,..,,...: ' -~k>' :#,. -~ ~ .-~"i: • $,· . ):,~~~&-~ ~"): -~,::,..· ~- ~,;~~~- .;:i"' ~~. .\a ~- ~ .~· . ~ ·- --~ ,_, • ••· ~ ~: • 1c.· ~~ .. -·fi:i;" ., • ::.1r· • • 1?.~~;g.... "" ,"-· 
~ Hazan:! ldentJlic:ation: I ::,ample tllsposat { A fee fA3Y be assessed if samples are retained tonger than 1 month} 
.Are ar"f 1ialrlples from· a liSled EPA Hazardotl'S Waste? ~ List any EPA Waste Codes for !he sample in-the C~ Seeti'on if !he lab is to-
d",spose of!he saf11ple. 1 

o~rd Olia<111nable i Ust<in!mtant LI~nB" l:!}Un!aroWn Q Retllml<JCT,ent 0 Di;posalbyl-al, Q AA:b&e!of ___ r,',on5,s 

~k1stnictimtslQCRequirements & Comments:! Email r~to:radconpre@veriz011.net 
I 

CustodySeals~ 0 Yes 10 No Ctt$b:,dySea!No.: CoolerTemp.{"C}:Obs'd: Con'ck ThermlDN<>.: 

_A,r If I Company:JWG; lJale/Ume: R~mc A .,., /I Company: ~ 1~~; . ,/ 
~ ,..~ J ' ! .\. ~\~~'-~NI. / ~I .I /' // ¥'r / //~ - ',/ti- ..> K.c1 1jl) .,;;,1"J. J~ /3 fl- 0 
· ed by: I Comp,iny: ElaleIT1ffl"' [Reei,ivecrby: Company. Da!efiime: 

I 
I 

Relinqulshed by: Company: Date/Ti-me: Received l!! lab6!afo,y by: Comparlf. Oate/Time: 

Form No. CA-C'-Wl-002, Rev. 4.2. daliad04#022013 

• 
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11/17/2015

123456789101112

Test.America St. k>uis 
1;,715 Rider T,aiiNortn 

Earth C-ity. MO 6304!i 

Chain of Custody Record TestAmerica 
l'HE t.EAOl:R 1N BMP.0.."8\.1.E~tAL TE5-Tl~ 

phone a-, 4298.8566 tax 314.2$8.8757' R~atory Program; D ow O NPOfS .QRCAA @other: TestAmerica t.aboralorie.$ Inc. 
Client Contact 

!Aws.u.c 
(615 E. 82nd. /We. Suite 200 
fl'Vtt,,;llOlc:JS:e:,.N<._~18 J 
t{S07}, 27&'A11 Phone i 
(90?} 2'78--2$0 FAX 
tprojectName: NSF!n<ftandHelidSite 1 R~l/,ciion i 
Site: NS!" Indian Head Site t I 
·0uo1e;ll16004474-0 I 

Sample ldentificatiOR 

lHS1l8- C3 

11-1$11..$- 01 

IHS1t.8- 02 

IHS1l8- 03 

IHS1l8- c1 

!HS1l8- E2 

IHS1L8- !;3 

lHStl..8- F2 

IHS'lt:B- AO 

lHStE!>- A1 

IHS1EB- A2 

IHS1EB-A3 

Pos$ib~~aza::d~ 13 R 0i1'~" 

lf'roject.Manag,w. Oaalel-Spicuzza 

:T~ 4p; 848-7Un/88ll 705-7~ 

Analysis Turnai:cundTime 
0 CA!.£NDAR oi.YS @ \!K:lmr,G DAYS 

TATifdifferentfK>mBela.v' ~ 

0 
0 
0 
0 

2 waeks 

l-
2 .days 

1 day 

- · Santpla 
T~ =-Sample Oate f Sample Time I ~ I Matrix: 

10l22/2015 1043 G Soil 

10/22/2015 1047 G Sou 

1M2/20f5 1050 G So11 

10/22J2015 1052 -G Soil 

10t:Z2f20f5 1054 G Soif 

10.'22/20f 5 1<156- G Soil-

10/22/2015 1059 G Soil 

'l0/22/2015 HOS G Soil 

10/23/2015 0948 G Soil 

10/Zl/20t5 0950 G Soil 

10f23/20t5 0952 G Soil 

0953 G ,omao:~ 
~-

~"m, 
Soil 
~ 

t 

#of 
Confc 

1 

1 

t 

1 

1 

1 

1 

1 

1 

t 

1 

1 

!•"~l 

[$ite C'ontact Daniel Spicuzza 

Lab C'ontad: Erika Gish 

z 
>-

I 
I ... 
N 

N 

N 

N 

M 

N 

N 

N 

N 

N 

N 

N 

z 
>-

g 
lli1 ,,, 
::;; 
E 
~ 
&: 

N: 

y 

N 

N 

l't 

N 

N 

N 

N 

N 

l'i 

N 

,, 
z. 
"' .. 
.:-... 
< e 
:::, a 
f: 
!:. .,. 
t 
~ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

'Date:10/22/15 :coc No; NSFIH-201~ 7 

~ier:fedEx ~of· _'> COCs 

(Sampler: William Wylie 

Jt.ab Sampf!llg: 

Joi>/ SDG No.:USN 2015-01:t 

Sample Specific Noles: 

SDayTAT 

ls.OayTAT 

,,SDayTAT 

5DayTAT 

50ayTAT 

$DayTAT 

5DayTAT 

50ay TAT 

! 
I I l I 

.SDayTAT 

15DayTAT 

5DayTAT 

SDayTAT 

fl' ~'11~~.fflnilJlfflR~~ 
Sample DiSposai t A fee may be assessed if sal!l!)fes are retained longer than 1 month) 

r,.~~~~~ 

Ar&anysamples from a listed EPA Hazardous Waste? fi'feaseLlstanyE?A Wa$le Cedes for the~ in ttie C~Sec!ion irihe lab is to 
~of!hesamp!G. . I 

QNon-ttazant 0 flammable I U s!ciAl'm1atlt O """"' s 
~mstruetion's/QC Requirements & Comments: T Email results ll:):.radconpro@verizon.eet 

I 
_eustody Seals 1n1act, 

~~ J ea, ... 
tRermquished: 

!,Relinqui$hed by: 

0 y,,,, In No CuslodySeal No.: 
[Company: AWS 

[Co!JipaAy: 

:eol'll!>"nY: 

0 trnknown 0 1l.etnmto Client 0 Dis;>!>sal by t.ab Q Archivefor_ Months 

_ fCo<>!er Temp. ("c): Obs'<!; 

~r~~ \.~t"r"ln2)y: ~,;L 
[~ime: ~ edby: 

lnate!Time: Recei'd«I int.aboraiory by: 

Cori'c!; 
Comp,my: 

J]4 :s-7Z--
!Company: 

Company: 

Therm 10 No.; 

~me: 
JD e:2//.....A<' 

ClalefTime: 

'Oaretrune: 

..i.~UO 

L 

Fonn No. CA..C-Wl.002. Re.I. 4.2, dated (14l0221!13 
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11/17/2015

123456789101112

TestAmerica St. tows 
137t5 Rider Tf<!il North 

Earth City, MO 63045 
phone 314.298.{!566 fax 314..298.8757 

Clie."lt Contact 

tAws,u.c 
f51s E. SZoo. Ave. Saile 200 
!Anci,o~ .. AK995f8 
1{907). 278--2311 Phone 
(90.D_ 2~2350 FAX 
fProject Name: .NSF liidlind Head Site 1 Remo"'1 ActiQo 
$/!1>: NSF Indian Head Siw 1 
Quote# 16004474-0 

sample Identification 

fHS1EB- BO 

IHS1EB- B1 

IHS1EB- 82 

IHS1E:S- 83 

IH51EB-C0 

IHS1EB- C1 

IHS1E8- C2 

IHS1E8- C3 

IHS1E&. DO 

IHS1ES- 01. 

!HS1EB- 02 

!HS1EB- !)3 
~~i~'t;:>~~--wwwm 

:POSSibJeCTHazatJi Iden~";".= 
Are art'/ samples from a listed EPA Hazardous Waste? 
,dispose of 11:ie sample. o-- QRammable 

Chain of Cu$tody Record 

Reftl{atoryPnigram: Dow a-
!Project Mau~-~ 

trWFiu, 4U 343-7&2Zl888 7-05-7408 

Analysis Turm,round Time 
Q CAW/OA.'{!lAYS @ -fl/1.YS 

TATffdifierentfwmBeloW _§_ 

0 2 ........ to< 

D 1 wee~ 

0 2days 

D L day 

Sample 
Type 

~ . . l #w 
Sample Date Sample Time """""'l Matrix l Cont. 

! 
i 1012312W5 0956 G Soil t 

i 10/23/2015 1000 G Soil l 

I tol2aJ2015 1002 G Soil 1 

I 10123/2015 1003 G Soil 1 

I t0/23/2015 1007 G Soil 1 

! 1003/2015 1009 G Soil 1 
i 
i 10/23/2015 1am G Soil 1 
I 
I 10/23/,2015 1012 G Soll 1 

I 10/23/201.5 1014 G Soil 1 
I 
' 10/23/2615 1011 G SOl1 1 

I 10/23/2015 1019 G Soil 1 
i 
! 10/23/2015 1020 G Soil 1 

0RCl!A @ Other: 

Js'.11e CQn!aci: Daniel SP\= 
lab Contact Erika Gish 

2 
.. 
la 
ID .. 

z >- .: 
.!!-... ·><I: > 0 
·~ 

J! "' lE ::, 

"" 'C 
E ... ~ -
~ lE 

! e t 
~ 

. .g .s 
:. C> 

-.iL !! 

N N JC 

N {,l JC 

N N X 

N N JC t 
N N X 

N 111 X 

N N X 

N N X. 

N N X 

N N X 

N y X 

N N XI l 
··~--, ~ ": ... ::: . --~~ - .=- ::.::.~.tf~lt~.t ":<ff..<!.:ri~' _~?~i'~' ~~,~~~ l~ J r... 

~,; 
,];:-. 

! 1 

TesfAmerico 
THE Ll;AOE~ r?4 ENV1RONMENTAL T.£ST1NG. 

TestAmerica laboJatotie,tnc. 

fnate,10"/2Vl6 'COC No: NSAH-2.015-8 

!earner: Fed l:>< ~ of >"": COO, 

I 
i 

~ : WilliamWyfle 

llab Sampling: L 
Job/ SOG No.:USN 2015-01 t 

Sample SJ)ecilic Noles: 

l50ayTAT 

SDayTAT 

tsOaJTAT 

l5Day TA1' 

iS~TAT 

[5DayTAT 

50a!i_TAT 

5 DayTAT 

SD&}'.TAT 

SOat TAT 

'SOay'fAT 

SOayTAT 
~,li:YS ~ ~ ¥~all' .. 'l;;j ~-~~ 

' 1'-lis! 8rrf tPAWasteCodes lorllJe samp!einlheCc>mments Section if!hel;ll>isto 
SampfeOisposal( A fee may be as,;essed if samples are<'etained longer than 1 ltlORth) 

i O S!cin!rritont di'oisonS @ un1ot<,wn 0 Rotem lx> d ient @ o..,,,..tbylab O Arcf,;.,e rcr ___ Mont!)S 

iSpi,cial lnslt:Dctions/QC Requirements & Comments:! Email results ta:radconpn,@verizott.net 

~ed-r ,. .J :~uk :~ime: 
· J0.'5)'2_./J B_l./t) 

Custody~lsl~ g ·y,;; !O Ne [cus<>dy Seaf Noc Ji..;ooier i-emp.,·q:~<t Therm JO No.: Cor:i'd-: 

~ ,c.~~-r~;~ /?~~L fcompany: A\NS 

Refmquished by,: .Company: ~: f~ved.by: Company: jDate/rime: 

·~by: tCompany: OaW,m,e; 'Received in Laboiafoiy by: Company: Date/Time: 

Form Ilk>.. CA-C-Wl-002, Re.v. 4.2:, dated 04/0l!W13 

• 
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11/17/2015

123456789101112

TestAmerica St. k>tiis 
13715Rider Trail-North 

Earth City, MO 63045 

Chain of Custody Record TestAmerica 
THE t£:i;,.DVl IN Q;VlRONMENTAi. TES'rn.tG 

phone314.298.856& fax314.298.8757 ~toryProgram: 0-ow Olli'ik-s 01\CRA @OtJrer. TestAmericaLalloratoties ,fae.. 

ClientContact roj<cj;Manag=DanielSpi<:mza , :10J22!1"5 = 
15 E. 82nd. A';e. Suile 200 i ---

.AK 99518 ... _______ ·---- , ___ -·-
f(001} ?7B-23H Phone 

l(SOZL~a-2:!50 FAA 
Project l'lame:NSF lm:riand Head Slte 1 Removal Aciion 
Site: NSF Indian Head Site 1 
Quotec# 16004474-0 

l>ampleldenti~ 

!H$1£S- EO 

IHStEB-£1 

IHS1ES- E2 

IHS1ES- ES 

1HS1EB- FO 

1HSfEB.. F\ 

IH$1EB- F2 

IHS-tEB- F3 

"'--

0 
0 
0 
0 

ThT lt~~nt f)<>m E!erow ....§... 

2-"""'"5 

lwee!( 

2 days 

l~ 

sample 
Type 

ic,,c...,, i I •or 
Sample DateJ Sample Tlmel <=m,b). I Mat<ix Cont 

HJ/2312015 1022 G Soil 

10/231201S 1024 G Sotl 

1Ql23/2015 1026 G Soil 1 

10123/2015 1028 G Soil 

10/Z312015 1030 G Soil 

1012312015 1032 G Soil 

10/23/2015 1034 G Soil 

10/23/2015 1040 G Soil 

" ~hl-

z 
> 

i 
I 

l 
;;; 

N 

N 

N 

N 

N 

N 

N 

N 

z J 
> ·f i 

c 

I g 
E 
0) 

~ t--[ ,@ ' ,S 

::. ' 1 

l'tf X 

N t X 

Nf X 

Nf X 

NI X 

NI X 

NI X 

Nf -lt 

,t.ab samp1ms: i_ 
I.lob/ SDG No.:USN 201S.011 --

f-----------------
Sample Specific Notes: = 

5.PayTAT 

SOayTAT 

.5DayTAT 

'SOa,lTAT 

5DayTAT 

SO;i.yTAT 

bDayTAT 

S0ayThT 

:-:--:;;: =--=l 
n: i Sample.Dlsposld(AfeemaybeasS$$ect1fsamplesarerefuinedlotig6than1monthj 

'Are any .amples from a !isled EPA Hazardous Waste~ !;'lease UstanyEPA Waste Codes ,or !he sample in the Comments Se<;tion if the lab is lrT 

~~ of the safn!>le. i 
Olioll'Hazard 0Fla!Mlabfe OSl<inlrrbnt-~ n?oi-;,.,B - 0~ OcRerumtoClie!lt @Di•posaU,y lab 0A!d>fvef<>r ____ Months 

fSPecia! ln$trr.1dionslQ(; R<!qllirements &. comments:! Email results. to:radconprn@verizon.net 

- ~Se~ Q Yes :o No cu~ Seal No.: 

tCF_:ri, Y~ Company: AWS 

Re!inquishe<f by: 'Company: 

Re!inquished i,y: Cempany: 

JCoolertemp. ('C);~ 

Daw/Tune: J~by: /l 
hAA,.,\.;,,:::-- \.C.eAf' _,,U.,; t'!..IJ~., L/~ 
Date7Tima: l~ by: 

Oate/Time: Rece."1ed in t..al>oralQry by; 

Coii'd: ThemtlO No.; 

fCompany: 
b-,4 57!-, 

Date/Time: 

It) ·d27-l.:r' J3l£0 
Company: ~!me: 

fCompany: Da!e(Hme: 

Form N.o. CA.C-Wl-GOl!, Rev. 4.2, dated 04/022813 

• 



Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-14502-1

Login Number: 14502

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.
N/ASample custody seals, if present, are intact.
TrueThe cooler or samples do not appear to have been compromised or 

tampered with.
N/ASamples were received on ice.
TrueCooler Temperature is acceptable.
TrueCooler Temperature is recorded.
TrueCOC is present.
TrueCOC is filled out in ink and legible.
TrueCOC is filled out with all pertinent information.
TrueIs the Field Sampler's name present on COC?
TrueThere are no discrepancies between the containers received and the COC.
TrueSamples are received within Holding Time.
TrueSample containers have legible labels.
TrueContainers are not broken or leaking.
TrueSample collection date/times are provided.
TrueAppropriate sample containers are used.
TrueSample bottles are completely filled.
TrueSample Preservation Verified.
TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs
N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").
TrueMultiphasic samples are not present.
TrueSamples do not require splitting or compositing.
N/AResidual Chlorine Checked.

TestAmerica St. Louis
Page 10 of 40 11/17/2015
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Definitions/Glossary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery
CFL Contains Free Liquid
CNF Contains no Free Liquid
DER Duplicate error ratio (normalized absolute difference)
Dil Fac Dilution Factor
DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision level concentration
MDA Minimum detectable activity
EDL Estimated Detection Limit
MDC Minimum detectable concentration
MDL Method Detection Limit
ML Minimum Level (Dioxin)
NC Not Calculated
ND Not detected at the reporting limit (or MDL or EDL if shown)
PQL Practical Quantitation Limit
QC Quality Control
RER Relative error ratio
RL Reporting Limit or Requested Limit (Radiochemistry)
RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)
TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis

Page 11 of 40 11/17/2015
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Method Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis

Page 12 of 40 11/17/2015
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Sample Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-14502-1 IHS1L7-A0 Solid 10/21/15 07:53 10/27/15 13:40
160-14502-2 IHS1L7-A1 Solid 10/21/15 07:57 10/27/15 13:40
160-14502-3 IHS1L7-A2 Solid 10/21/15 08:01 10/27/15 13:40
160-14502-4 IHS1L7-A3 Solid 10/21/15 08:06 10/27/15 13:40
160-14502-5 IHS1L7-B1 Solid 10/21/15 08:09 10/27/15 13:40
160-14502-6 IHS1L7-B2 Solid 10/21/15 08:14 10/27/15 13:40
160-14502-7 IHS1L7-B3 Solid 10/21/15 08:18 10/27/15 13:40
160-14502-8 IHS1L7-C1 Solid 10/21/15 08:19 10/27/15 13:40
160-14502-9 IHS1L7-C2 Solid 10/21/15 08:22 10/27/15 13:40
160-14502-10 IHS1L7-C3 Solid 10/21/15 08:26 10/27/15 13:40
160-14502-11 IHS1L7-D1 Solid 10/21/15 08:43 10/27/15 13:40
160-14502-12 IHS1L7-D2 Solid 10/21/15 08:51 10/27/15 13:40
160-14502-13 IHS1L7-D3 Solid 10/21/15 09:00 10/27/15 13:40
160-14502-14 IHS1L7-E1 Solid 10/21/15 08:46 10/27/15 13:40
160-14502-15 IHS1L7-E2 Solid 10/21/15 08:54 10/27/15 13:40
160-14502-16 IHS1L7-E3 Solid 10/21/15 08:58 10/27/15 13:40
160-14502-17 IHS1L8-A1 Solid 10/22/15 10:24 10/27/15 13:40
160-14502-18 IHS1L8-A2 Solid 10/22/15 10:27 10/27/15 13:40
160-14502-19 IHS1L8-A3 Solid 10/22/15 10:29 10/27/15 13:40
160-14502-20 IHS1L8-B1 Solid 10/22/15 10:32 10/27/15 13:40
160-14502-21 IHS1L8-B2 Solid 10/22/15 10:33 10/27/15 13:40
160-14502-22 IHS1L8-B3 Solid 10/22/15 10:35 10/27/15 13:40
160-14502-23 IHS1L8-C1 Solid 10/22/15 10:38 10/27/15 13:40
160-14502-24 IHS1L8-C2 Solid 10/22/15 10:41 10/27/15 13:40
160-14502-25 IHS1L8-C3 Solid 10/22/15 10:43 10/27/15 13:40
160-14502-26 IHS1L8-D1 Solid 10/22/15 10:47 10/27/15 13:40
160-14502-27 IHS1L8-D2 Solid 10/22/15 10:50 10/27/15 13:40
160-14502-28 IHS1L8-D3 Solid 10/22/15 10:52 10/27/15 13:40
160-14502-29 IHS1L8-E1 Solid 10/22/15 10:54 10/27/15 13:40
160-14502-30 IHS1L8-E2 Solid 10/22/15 10:56 10/27/15 13:40
160-14502-31 IHS1L8-E3 Solid 10/22/15 10:59 10/27/15 13:40
160-14502-32 IHS1L8-F2 Solid 10/22/15 11:03 10/27/15 13:40
160-14502-33 IHS1EB-A0 Solid 10/23/15 09:48 10/27/15 13:40
160-14502-34 IHS1EB-A1 Solid 10/23/15 09:50 10/27/15 13:40
160-14502-35 IHS1EB-A2 Solid 10/23/15 09:52 10/27/15 13:40
160-14502-36 IHS1EB-A3 Solid 10/23/15 09:53 10/27/15 13:40
160-14502-37 IHS1EB-B0 Solid 10/23/15 09:56 10/27/15 13:40
160-14502-38 IHS1EB-B1 Solid 10/23/15 10:00 10/27/15 13:40
160-14502-39 IHS1EB-B2 Solid 10/23/15 10:02 10/27/15 13:40
160-14502-40 IHS1EB-B3 Solid 10/23/15 10:03 10/27/15 13:40
160-14502-41 IHS1EB-C0 Solid 10/23/15 10:07 10/27/15 13:40
160-14502-42 IHS1EB-C1 Solid 10/23/15 10:09 10/27/15 13:40
160-14502-43 IHS1EB-C2 Solid 10/23/15 10:10 10/27/15 13:40
160-14502-44 IHS1EB-C3 Solid 10/23/15 10:12 10/27/15 13:40
160-14502-45 IHS1EB-D0 Solid 10/23/15 10:14 10/27/15 13:40
160-14502-46 IHS1EB-D1 Solid 10/23/15 10:17 10/27/15 13:40
160-14502-47 IHS1EB-D2 Solid 10/23/15 10:19 10/27/15 13:40
160-14502-48 IHS1EB-D3 Solid 10/23/15 10:20 10/27/15 13:40
160-14502-49 IHS1EB-E0 Solid 10/23/15 10:22 10/27/15 13:40
160-14502-50 IHS1EB-E1 Solid 10/23/15 10:24 10/27/15 13:40
160-14502-51 IHS1EB-E2 Solid 10/23/15 10:26 10/27/15 13:40
160-14502-52 IHS1EB-E3 Solid 10/23/15 10:28 10/27/15 13:40
160-14502-53 IHS1EB-F0 Solid 10/23/15 10:30 10/27/15 13:40
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Sample Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-14502-54 IHS1EB-F1 Solid 10/23/15 10:32 10/27/15 13:40
160-14502-55 IHS1EB-F2 Solid 10/23/15 10:34 10/27/15 13:40
160-14502-56 IHS1EB-F3 Solid 10/23/15 10:40 10/27/15 13:40
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-1Client Sample ID: IHS1L7-A0
Matrix: SolidDate Collected: 10/21/15 07:53

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.552

(2σ+/-)

0.145
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.07381.00
RL MDC

0.137
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05001.000.1400.1330.536Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.02411.000.1470.1380.596Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.1

Lab Sample ID: 160-14502-2Client Sample ID: IHS1L7-A1
Matrix: SolidDate Collected: 10/21/15 07:57

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.676

(2σ+/-)

0.157
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.06951.00
RL MDC

0.147
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05451.000.1180.1130.404Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.03691.000.1290.1220.486Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.7

Lab Sample ID: 160-14502-3Client Sample ID: IHS1L7-A2
Matrix: SolidDate Collected: 10/21/15 08:01

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.538

(2σ+/-)

0.143
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.07771.00
RL MDC

0.136
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.02421.000.1430.1350.564Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.03891.000.1390.1320.536Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.8

Lab Sample ID: 160-14502-4Client Sample ID: IHS1L7-A3
Matrix: SolidDate Collected: 10/21/15 08:06

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.13

(2σ+/-)

0.213
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.08241.00
RL MDC

0.191
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05201.000.1380.1310.538Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05181.000.2060.1851.09Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-4Client Sample ID: IHS1L7-A3
Matrix: SolidDate Collected: 10/21/15 08:06

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.5

Lab Sample ID: 160-14502-5Client Sample ID: IHS1L7-B1
Matrix: SolidDate Collected: 10/21/15 08:09

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.622

(2σ+/-)

0.143
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.04381.00
RL MDC

0.133
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.06791.000.1300.1230.506Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.03401.000.1430.1330.630Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

101

Lab Sample ID: 160-14502-6Client Sample ID: IHS1L7-B2
Matrix: SolidDate Collected: 10/21/15 08:14

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.693

(2σ+/-)

0.160
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.06631.00
RL MDC

0.149
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05861.000.1440.1360.574Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04351.000.1390.1310.548Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.9

Lab Sample ID: 160-14502-7Client Sample ID: IHS1L7-B3
Matrix: SolidDate Collected: 10/21/15 08:18

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.620

(2σ+/-)

0.149
(2σ+/-)

111/11/15 21:4910/30/15 10:05pCi/g0.07331.00
RL MDC

0.139
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 21:49 10.05571.000.1790.1630.879Thorium-230

pCi/g 10/30/15 10:05 11/11/15 21:49 10.04931.000.1550.1430.687Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 21:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

101
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-8Client Sample ID: IHS1L7-C1
Matrix: SolidDate Collected: 10/21/15 08:19

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.708

(2σ+/-)

0.159
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.05681.00
RL MDC

0.148
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.07661.000.1560.1460.669Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04661.000.1430.1340.590Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.3

Lab Sample ID: 160-14502-9Client Sample ID: IHS1L7-C2
Matrix: SolidDate Collected: 10/21/15 08:22

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.665

(2σ+/-)

0.158
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.07191.00
RL MDC

0.148
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05161.000.1590.1480.687Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05251.000.1510.1420.629Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.7

Lab Sample ID: 160-14502-10Client Sample ID: IHS1L7-C3
Matrix: SolidDate Collected: 10/21/15 08:26

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.593

(2σ+/-)

0.140
(2σ+/-)

111/12/15 16:2310/30/15 10:05pCi/g0.06551.00
RL MDC

0.131
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/12/15 16:23 10.04961.000.1370.1280.577Thorium-230

pCi/g 10/30/15 10:05 11/12/15 16:23 10.04291.000.1390.1300.598Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/12/15 16:23 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

102

Lab Sample ID: 160-14502-11Client Sample ID: IHS1L7-D1
Matrix: SolidDate Collected: 10/21/15 08:43

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.409

(2σ+/-)

0.120
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.08231.00
RL MDC

0.115
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.06351.000.1330.1250.522Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04791.000.1120.1080.394Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-11Client Sample ID: IHS1L7-D1
Matrix: SolidDate Collected: 10/21/15 08:43

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.3

Lab Sample ID: 160-14502-12Client Sample ID: IHS1L7-D2
Matrix: SolidDate Collected: 10/21/15 08:51

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.630

(2σ+/-)

0.151
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.07771.00
RL MDC

0.141
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04641.000.1370.1290.549Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04181.000.1150.1100.403Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.3

Lab Sample ID: 160-14502-13Client Sample ID: IHS1L7-D3
Matrix: SolidDate Collected: 10/21/15 09:00

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.525

(2σ+/-)

0.133
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.06131.00
RL MDC

0.125
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04041.000.1350.1270.552Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04021.000.1430.1330.614Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

103

Lab Sample ID: 160-14502-14Client Sample ID: IHS1L7-E1
Matrix: SolidDate Collected: 10/21/15 08:46

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.647

(2σ+/-)

0.155
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.05961.00
RL MDC

0.145
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04451.000.1730.1600.798Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.02371.000.1420.1340.569Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.0
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-15Client Sample ID: IHS1L7-E2
Matrix: SolidDate Collected: 10/21/15 08:54

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.433

(2σ+/-)

0.118
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.06741.00
RL MDC

0.112
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04221.000.1150.1090.432Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04201.000.1210.1150.477Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

110

Lab Sample ID: 160-14502-16Client Sample ID: IHS1L7-E3
Matrix: SolidDate Collected: 10/21/15 08:58

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.781

(2σ+/-)

0.172
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.07491.00
RL MDC

0.159
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.06111.000.1560.1460.669Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04731.000.1910.1730.960Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.9

Lab Sample ID: 160-14502-17Client Sample ID: IHS1L8-A1
Matrix: SolidDate Collected: 10/22/15 10:24

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.601

(2σ+/-)

0.150
(2σ+/-)

111/11/15 10:5610/30/15 13:17pCi/g0.07161.00
RL MDC

0.141
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:56 10.06471.000.1440.1360.568Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:56 10.06691.000.1560.1460.653Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:56 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.8

Lab Sample ID: 160-14502-18Client Sample ID: IHS1L8-A2
Matrix: SolidDate Collected: 10/22/15 10:27

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.958

(2σ+/-)

0.194
(2σ+/-)

111/11/15 10:5610/30/15 13:17pCi/g0.06301.00
RL MDC

0.177
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:56 10.02411.000.1660.1540.740Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:56 10.02401.000.1600.1490.696Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-18Client Sample ID: IHS1L8-A2
Matrix: SolidDate Collected: 10/22/15 10:27

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:56 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.0

Lab Sample ID: 160-14502-19Client Sample ID: IHS1L8-A3
Matrix: SolidDate Collected: 10/22/15 10:29

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.881

(2σ+/-)

0.185
(2σ+/-)

111/11/15 10:5610/30/15 13:17pCi/g0.07031.00
RL MDC

0.170
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:56 10.03861.000.1810.1660.859Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:56 10.04441.000.1790.1640.845Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:56 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.0

Lab Sample ID: 160-14502-20Client Sample ID: IHS1L8-B1
Matrix: SolidDate Collected: 10/22/15 10:32

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.25

(2σ+/-)

0.226
(2σ+/-)

111/11/15 10:5610/30/15 13:17pCi/g0.07931.00
RL MDC

0.201
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:56 10.04851.000.1480.1390.605Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:56 10.04821.000.2080.1861.10Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:56 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.2

Lab Sample ID: 160-14502-21Client Sample ID: IHS1L8-B2
Matrix: SolidDate Collected: 10/22/15 10:33

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.688

(2σ+/-)

0.152
(2σ+/-)

111/11/15 10:5610/30/15 13:17pCi/g0.05941.00
RL MDC

0.141
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:56 10.05721.000.1520.1410.691Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:56 10.03361.000.1340.1260.567Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:56 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

101
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-22Client Sample ID: IHS1L8-B3
Matrix: SolidDate Collected: 10/22/15 10:35

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.544

(2σ+/-)

0.140
(2σ+/-)

111/11/15 10:5710/30/15 13:17pCi/g0.07821.00
RL MDC

0.133
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:57 10.06201.000.1370.1300.537Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:57 10.04651.000.1490.1390.633Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:57 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.2

Lab Sample ID: 160-14502-23Client Sample ID: IHS1L8-C1
Matrix: SolidDate Collected: 10/22/15 10:38

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.484

(2σ+/-)

0.128
(2σ+/-)

111/11/15 10:5710/30/15 13:17pCi/g0.06261.00
RL MDC

0.122
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:57 10.05791.000.1340.1260.525Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:57 10.04101.000.1100.1060.377Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:57 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.4

Lab Sample ID: 160-14502-24Client Sample ID: IHS1L8-C2
Matrix: SolidDate Collected: 10/22/15 10:41

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.799

(2σ+/-)

0.175
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.07431.00
RL MDC

0.162
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.05631.000.1700.1570.766Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.04871.000.1760.1620.825Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.1

Lab Sample ID: 160-14502-25Client Sample ID: IHS1L8-C3
Matrix: SolidDate Collected: 10/22/15 10:43

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.716

(2σ+/-)

0.161
(2σ+/-)

111/12/15 16:2110/30/15 13:17pCi/g0.07831.00
RL MDC

0.150
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/12/15 16:21 10.04951.000.1510.1410.659Thorium-230

pCi/g 10/30/15 13:17 11/12/15 16:21 10.04921.000.1660.1530.781Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-25Client Sample ID: IHS1L8-C3
Matrix: SolidDate Collected: 10/22/15 10:43

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/12/15 16:21 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

103

Lab Sample ID: 160-14502-26Client Sample ID: IHS1L8-D1
Matrix: SolidDate Collected: 10/22/15 10:47

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.30

(2σ+/-)

0.239
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.07721.00
RL MDC

0.213
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.06051.000.1860.1710.849Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.04101.000.1870.1720.870Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.3

Lab Sample ID: 160-14502-27Client Sample ID: IHS1L8-D2
Matrix: SolidDate Collected: 10/22/15 10:50

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.544

(2σ+/-)

0.139
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.04821.00
RL MDC

0.131
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.07471.000.1380.1310.518Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.03731.000.1260.1200.461Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.5

Lab Sample ID: 160-14502-28Client Sample ID: IHS1L8-D3
Matrix: SolidDate Collected: 10/22/15 10:52

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.823

(2σ+/-)

0.179
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.06801.00
RL MDC

0.165
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.06011.000.1530.1440.629Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.04471.000.1740.1600.801Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.8
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-29Client Sample ID: IHS1L8-E1
Matrix: SolidDate Collected: 10/22/15 10:54

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.806

(2σ+/-)

0.176
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.07771.00
RL MDC

0.163
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.06701.000.1630.1510.706Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.07021.000.1610.1500.692Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.9

Lab Sample ID: 160-14502-30Client Sample ID: IHS1L8-E2
Matrix: SolidDate Collected: 10/22/15 10:56

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.534

(2σ+/-)

0.135
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.05521.00
RL MDC

0.127
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.07451.000.1440.1350.584Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.04531.000.1300.1230.507Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

100

Lab Sample ID: 160-14502-31Client Sample ID: IHS1L8-E3
Matrix: SolidDate Collected: 10/22/15 10:59

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.615

(2σ+/-)

0.149
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.06961.00
RL MDC

0.140
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.05111.000.1780.1630.858Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.05091.000.1580.1470.701Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.3

Lab Sample ID: 160-14502-32Client Sample ID: IHS1L8-F2
Matrix: SolidDate Collected: 10/22/15 11:03

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.771

(2σ+/-)

0.172
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.08071.00
RL MDC

0.159
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.05201.000.1550.1450.662Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.04341.000.1260.1200.461Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-32Client Sample ID: IHS1L8-F2
Matrix: SolidDate Collected: 10/22/15 11:03

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.8

Lab Sample ID: 160-14502-33Client Sample ID: IHS1EB-A0
Matrix: SolidDate Collected: 10/23/15 09:48

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.537

(2σ+/-)

0.144
(2σ+/-)

111/11/15 21:5010/30/15 13:19pCi/g0.08221.00
RL MDC

0.137
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:19 11/11/15 21:50 10.05781.000.1600.1500.680Thorium-230

pCi/g 10/30/15 13:19 11/11/15 21:50 10.05741.000.1540.1450.636Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:19 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.4

Lab Sample ID: 160-14502-34Client Sample ID: IHS1EB-A1
Matrix: SolidDate Collected: 10/23/15 09:50

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.05

(2σ+/-)

0.206
(2σ+/-)

111/11/15 21:5010/30/15 13:19pCi/g0.08061.00
RL MDC

0.186
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:19 11/11/15 21:50 10.05671.000.1620.1510.700Thorium-230

pCi/g 10/30/15 13:19 11/11/15 21:50 10.03841.000.1820.1660.871Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:19 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.3

Lab Sample ID: 160-14502-35Client Sample ID: IHS1EB-A2
Matrix: SolidDate Collected: 10/23/15 09:52

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.923

(2σ+/-)

0.190
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.08791.00
RL MDC

0.173
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.06781.000.1880.1710.927Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.05111.000.1920.1730.972Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.7

TestAmerica St. Louis

Page 24 of 40 11/17/2015

1
2
3
4
5
6
7
8
9

10
11
12



Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-36Client Sample ID: IHS1EB-A3
Matrix: SolidDate Collected: 10/23/15 09:53

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.779

(2σ+/-)

0.169
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.07771.00
RL MDC

0.156
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04631.000.1550.1440.684Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04181.000.1690.1550.801Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.9

Lab Sample ID: 160-14502-37Client Sample ID: IHS1EB-B0
Matrix: SolidDate Collected: 10/23/15 09:56

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.663

(2σ+/-)

0.153
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.06271.00
RL MDC

0.142
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04141.000.1420.1330.595Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04121.000.1580.1460.717Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

102

Lab Sample ID: 160-14502-38Client Sample ID: IHS1EB-B1
Matrix: SolidDate Collected: 10/23/15 10:00

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.585

(2σ+/-)

0.145
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.05821.00
RL MDC

0.136
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04351.000.1370.1290.532Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.02321.000.1260.1200.468Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.3

Lab Sample ID: 160-14502-39Client Sample ID: IHS1EB-B2
Matrix: SolidDate Collected: 10/23/15 10:02

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.764

(2σ+/-)

0.175
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.09331.00
RL MDC

0.163
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04551.000.1530.1430.624Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04551.000.1690.1570.751Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-39Client Sample ID: IHS1EB-B2
Matrix: SolidDate Collected: 10/23/15 10:02

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.1

Lab Sample ID: 160-14502-40Client Sample ID: IHS1EB-B3
Matrix: SolidDate Collected: 10/23/15 10:03

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.743

(2σ+/-)

0.169
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.07711.00
RL MDC

0.158
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.06301.000.1710.1580.763Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.05981.000.1690.1560.753Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.9

Lab Sample ID: 160-14502-41Client Sample ID: IHS1EB-C0
Matrix: SolidDate Collected: 10/23/15 10:07

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.612

(2σ+/-)

0.150
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.07611.00
RL MDC

0.141
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04331.000.1230.1180.444Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04741.000.1230.1170.439Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.8

Lab Sample ID: 160-14502-42Client Sample ID: IHS1EB-C1
Matrix: SolidDate Collected: 10/23/15 10:09

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.791

(2σ+/-)

0.173
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.07511.00
RL MDC

0.160
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.05841.000.1610.1500.704Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04741.000.2200.1951.22Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.4
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-43Client Sample ID: IHS1EB-C2
Matrix: SolidDate Collected: 10/23/15 10:10

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.712

(2σ+/-)

0.166
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.07321.00
RL MDC

0.154
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.06621.000.1660.1540.718Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.06841.000.1450.1370.560Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.8

Lab Sample ID: 160-14502-44Client Sample ID: IHS1EB-C3
Matrix: SolidDate Collected: 10/23/15 10:12

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.710

(2σ+/-)

0.158
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.05781.00
RL MDC

0.146
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.02221.000.1590.1470.731Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.02201.000.1480.1380.647Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.6

Lab Sample ID: 160-14502-45Client Sample ID: IHS1EB-D0
Matrix: SolidDate Collected: 10/23/15 10:14

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.781

(2σ+/-)

0.170
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.06721.00
RL MDC

0.157
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.03691.000.1470.1370.615Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04251.000.1770.1620.857Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.2

Lab Sample ID: 160-14502-46Client Sample ID: IHS1EB-D1
Matrix: SolidDate Collected: 10/23/15 10:17

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.788

(2σ+/-)

0.176
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.08121.00
RL MDC

0.163
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04961.000.1690.1570.757Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04941.000.1600.1490.689Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-46Client Sample ID: IHS1EB-D1
Matrix: SolidDate Collected: 10/23/15 10:17

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.0

Lab Sample ID: 160-14502-47Client Sample ID: IHS1EB-D2
Matrix: SolidDate Collected: 10/23/15 10:19

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 2.24

(2σ+/-)

0.322
(2σ+/-)

111/12/15 16:2310/30/15 15:00pCi/g0.06871.00
RL MDC

0.261
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/12/15 16:23 10.04661.000.1730.1590.830Thorium-230

pCi/g 10/30/15 15:00 11/12/15 16:23 10.02251.000.3290.2642.33Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/12/15 16:23 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

99.2

Lab Sample ID: 160-14502-48Client Sample ID: IHS1EB-D3
Matrix: SolidDate Collected: 10/23/15 10:20

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.767

(2σ+/-)

0.176
(2σ+/-)

111/11/15 21:5310/30/15 15:00pCi/g0.06431.00
RL MDC

0.164
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:53 10.02571.000.1650.1540.692Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:53 10.02561.000.1690.1570.725Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.6

Lab Sample ID: 160-14502-49Client Sample ID: IHS1EB-E0
Matrix: SolidDate Collected: 10/23/15 10:22

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.29

(2σ+/-)

0.225
(2σ+/-)

111/11/15 21:5310/30/15 15:00pCi/g0.07281.00
RL MDC

0.197
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:53 10.04821.000.1400.1310.575Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:53 10.03901.000.1910.1721.00Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.2
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-50Client Sample ID: IHS1EB-E1
Matrix: SolidDate Collected: 10/23/15 10:24

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.811

(2σ+/-)

0.180
(2σ+/-)

111/11/15 21:5310/30/15 15:00pCi/g0.06311.00
RL MDC

0.167
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:53 10.05621.000.1670.1560.715Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:53 10.03511.000.1630.1520.694Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.3

Lab Sample ID: 160-14502-51Client Sample ID: IHS1EB-E2
Matrix: SolidDate Collected: 10/23/15 10:26

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.561

(2σ+/-)

0.144
(2σ+/-)

111/11/15 21:5310/30/15 15:00pCi/g0.08161.00
RL MDC

0.136
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:53 10.05151.000.1660.1540.756Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:53 10.03721.000.1450.1360.597Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.9

Lab Sample ID: 160-14502-52Client Sample ID: IHS1EB-E3
Matrix: SolidDate Collected: 10/23/15 10:28

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.744

(2σ+/-)

0.168
(2σ+/-)

111/11/15 21:5110/30/15 15:00pCi/g0.08231.00
RL MDC

0.156
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:51 10.05191.000.1560.1450.669Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:51 10.04331.000.1620.1500.724Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:51 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.1

Lab Sample ID: 160-14502-53Client Sample ID: IHS1EB-F0
Matrix: SolidDate Collected: 10/23/15 10:30

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.658

(2σ+/-)

0.154
(2σ+/-)

111/11/15 21:5411/03/15 10:56pCi/g0.08091.00
RL MDC

0.144
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/03/15 10:56 11/11/15 21:54 10.05531.000.1610.1480.733Thorium-230

pCi/g 11/03/15 10:56 11/11/15 21:54 10.04741.000.1590.1460.723Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-53Client Sample ID: IHS1EB-F0
Matrix: SolidDate Collected: 10/23/15 10:30

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

11/03/15 10:56 11/11/15 21:54 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

104

Lab Sample ID: 160-14502-54Client Sample ID: IHS1EB-F1
Matrix: SolidDate Collected: 10/23/15 10:32

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.701

(2σ+/-)

0.165
(2σ+/-)

111/11/15 21:5411/03/15 10:56pCi/g0.06961.00
RL MDC

0.154
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/03/15 10:56 11/11/15 21:54 10.04581.000.1780.1640.822Thorium-230

pCi/g 11/03/15 10:56 11/11/15 21:54 10.04561.000.1610.1500.688Thorium-232

Thorium-229 30 - 110

Tracer

11/03/15 10:56 11/11/15 21:54 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.9

Lab Sample ID: 160-14502-55Client Sample ID: IHS1EB-F2
Matrix: SolidDate Collected: 10/23/15 10:34

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.347

(2σ+/-)

0.108
(2σ+/-)

111/12/15 16:2011/03/15 10:56pCi/g0.04761.00
RL MDC

0.104
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/03/15 10:56 11/12/15 16:20 10.07381.000.1400.1330.542Thorium-230

pCi/g 11/03/15 10:56 11/12/15 16:20 10.03691.000.1080.1040.349Thorium-232

Thorium-229 30 - 110

Tracer

11/03/15 10:56 11/12/15 16:20 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.7

Lab Sample ID: 160-14502-56Client Sample ID: IHS1EB-F3
Matrix: SolidDate Collected: 10/23/15 10:40

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.549

(2σ+/-)

0.139
(2σ+/-)

111/12/15 16:2011/03/15 10:56pCi/g0.06411.00
RL MDC

0.131
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/03/15 10:56 11/12/15 16:20 10.05941.000.1310.1240.493Thorium-230

pCi/g 11/03/15 10:56 11/12/15 16:20 10.04211.000.1460.1360.613Thorium-232

Thorium-229 30 - 110

Tracer

11/03/15 10:56 11/12/15 16:20 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

101
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QC Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-219235/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221399 Prep Batch: 219235

Thorium-228
Analyte

U 111/11/15 10:4810/30/15 10:05pCi/g0.0474
MDC

1.00
RL

0.01790.0179
(2σ+/-) (2σ+/-)

MB

0.004228

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

111/11/15 10:4810/30/15 10:05pCi/g0.04741.000.04520.04500.05447Thorium-230
111/11/15 10:4810/30/15 10:05pCi/g0.03701.000.003190.00319U-0.001210Thorium-232

Tracer

Thorium-229 30 - 110 10/30/15 10:05 11/11/15 10:48 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

89.4

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-219235/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221400 Prep Batch: 219235

Thorium-230
Analyte

118-8110425.5524.5 2.50 1.00 0.0482
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

94.2

LCS

Client Sample ID: IHS1L7-C2Lab Sample ID: 160-14502-9 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221444 Prep Batch: 219235

Thorium-230
Analyte

115-761054.8703.980.687 0.574 1.00 0.0553
RL MDC(2σ+/-)

MS MS

pCi/g
UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

86.2

MS

Client Sample ID: IHS1L7-C2Lab Sample ID: 160-14502-9 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221486 Prep Batch: 219235

Thorium-230
Analyte

10.13115-761095.0233.980.687 0.586 1.00 0.0546
RL MDC(2σ+/-)

MSD MSD

pCi/g
UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

87.1

MSD
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QC Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: IHS1L7-E1Lab Sample ID: 160-14502-14 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221453 Prep Batch: 219235

Thorium-230
Analyte

115-76984.7144.010.798 0.557 1.00 0.0456
RL MDC(2σ+/-)

MS MS

pCi/g
UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

87.3

MS

Client Sample ID: IHS1L7-E1Lab Sample ID: 160-14502-14 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221454 Prep Batch: 219235

Thorium-230
Analyte

10.33115-761085.0823.980.798 0.574 1.00 0.0593
RL MDC(2σ+/-)

MSD MSD

pCi/g
UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

99.3

MSD

Client Sample ID: Method BlankLab Sample ID: MB 160-219364/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221397 Prep Batch: 219364

Thorium-228
Analyte

U 111/11/15 10:5710/30/15 13:17pCi/g0.0566
MDC

1.00
RL

0.03480.0347
(2σ+/-) (2σ+/-)

MB

0.02489

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

111/11/15 10:5710/30/15 13:17pCi/g0.04111.000.05150.05110.07423Thorium-230
111/11/15 10:5710/30/15 13:17pCi/g0.03711.000.01720.0172U0.007228Thorium-232

Tracer

Thorium-229 30 - 110 10/30/15 13:17 11/11/15 10:57 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

87.2

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-219364/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221398 Prep Batch: 219364

Thorium-230
Analyte

118-8110225.0124.5 2.44 1.00 0.0740
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

98.5

LCS
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QC Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: IHS1L8-D1Lab Sample ID: 160-14502-26 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221437 Prep Batch: 219364

Thorium-230
Analyte

115-761085.1423.990.849 0.592 1.00 0.0240
RL MDC(2σ+/-)

MS MS

pCi/g
UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

89.4

MS

Client Sample ID: IHS1L8-D1Lab Sample ID: 160-14502-26 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221438 Prep Batch: 219364

Thorium-230
Analyte

10.35115-76984.7483.990.849 0.548 1.00 0.0497
RL MDC(2σ+/-)

MSD MSD

pCi/g
UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

102

MSD

Client Sample ID: Method BlankLab Sample ID: MB 160-219392/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221403 Prep Batch: 219392

Thorium-228
Analyte

U 111/11/15 21:5310/30/15 15:00pCi/g0.0310
MDC

1.00
RL

0.001520.00152
(2σ+/-) (2σ+/-)

MB

-0.0002712

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

111/11/15 21:5310/30/15 15:00pCi/g0.05251.000.06920.06830.1295Thorium-230
111/11/15 21:5310/30/15 15:00pCi/g0.04091.000.01740.0174U0.006335Thorium-232

Tracer

Thorium-229 30 - 110 10/30/15 15:00 11/11/15 21:53 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

81.6

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-219392/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221404 Prep Batch: 219392

Thorium-230
Analyte

118-8110525.8124.5 2.52 1.00 0.105
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

95.2

LCS
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QC Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: IHS1EB-D2Lab Sample ID: 160-14502-47 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221765 Prep Batch: 219392

Thorium-230
Analyte

115-76904.4234.000.830 0.523 1.00 0.0543
RL MDC(2σ+/-)

MS MS

pCi/g
UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

98.4

MS

Client Sample ID: IHS1EB-D2Lab Sample ID: 160-14502-47 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221766 Prep Batch: 219392

Thorium-230
Analyte

10.56115-761065.0403.980.830 0.584 1.00 0.0241
RL MDC(2σ+/-)

MSD MSD

pCi/g
UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

88.8

MSD

Client Sample ID: Method BlankLab Sample ID: MB 160-219803/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221400 Prep Batch: 219803

Thorium-228
Analyte

U 111/11/15 21:5511/03/15 10:56pCi/g0.0542
MDC

1.00
RL

0.02430.0243
(2σ+/-) (2σ+/-)

MB

0.008109

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

111/11/15 21:5511/03/15 10:56pCi/g0.02431.000.04910.04870.07302Thorium-230
111/11/15 21:5511/03/15 10:56pCi/g0.02421.000.004040.00404U0.0000Thorium-232

Tracer

Thorium-229 30 - 110 11/03/15 10:56 11/11/15 21:55 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

93.8

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-219803/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221401 Prep Batch: 219803

Thorium-230
Analyte

118-8110826.4724.5 2.58 1.00 0.0904
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

88.9

LCS
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QC Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-14374-A-1-H DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221473 Prep Batch: 219803

Thorium-228
Analyte

10.051.8451.81 0.295 1.00 0.0844
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 1.33 1.492 0.256 1.00 0.0404 pCi/g 0.32 1
Thorium-232 1.50 1.744 0.282 1.00 0.0249 pCi/g 0.46 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

86.5

DU
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QC Association Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Rad

Leach Batch: 218756

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-14502-1 IHS1L7-A0 Total/NA
Solid Dry and Grind160-14502-2 IHS1L7-A1 Total/NA
Solid Dry and Grind160-14502-3 IHS1L7-A2 Total/NA
Solid Dry and Grind160-14502-4 IHS1L7-A3 Total/NA
Solid Dry and Grind160-14502-5 IHS1L7-B1 Total/NA
Solid Dry and Grind160-14502-6 IHS1L7-B2 Total/NA
Solid Dry and Grind160-14502-7 IHS1L7-B3 Total/NA
Solid Dry and Grind160-14502-8 IHS1L7-C1 Total/NA
Solid Dry and Grind160-14502-9 IHS1L7-C2 Total/NA
Solid Dry and Grind160-14502-9 MS IHS1L7-C2 Total/NA
Solid Dry and Grind160-14502-9 MSD IHS1L7-C2 Total/NA
Solid Dry and Grind160-14502-10 IHS1L7-C3 Total/NA
Solid Dry and Grind160-14502-11 IHS1L7-D1 Total/NA
Solid Dry and Grind160-14502-12 IHS1L7-D2 Total/NA
Solid Dry and Grind160-14502-13 IHS1L7-D3 Total/NA
Solid Dry and Grind160-14502-14 IHS1L7-E1 Total/NA
Solid Dry and Grind160-14502-14 MS IHS1L7-E1 Total/NA
Solid Dry and Grind160-14502-14 MSD IHS1L7-E1 Total/NA
Solid Dry and Grind160-14502-15 IHS1L7-E2 Total/NA
Solid Dry and Grind160-14502-16 IHS1L7-E3 Total/NA
Solid Dry and Grind160-14502-17 IHS1L8-A1 Total/NA
Solid Dry and Grind160-14502-18 IHS1L8-A2 Total/NA
Solid Dry and Grind160-14502-19 IHS1L8-A3 Total/NA
Solid Dry and Grind160-14502-20 IHS1L8-B1 Total/NA
Solid Dry and Grind160-14502-21 IHS1L8-B2 Total/NA
Solid Dry and Grind160-14502-22 IHS1L8-B3 Total/NA
Solid Dry and Grind160-14502-23 IHS1L8-C1 Total/NA
Solid Dry and Grind160-14502-24 IHS1L8-C2 Total/NA
Solid Dry and Grind160-14502-25 IHS1L8-C3 Total/NA
Solid Dry and Grind160-14502-26 IHS1L8-D1 Total/NA
Solid Dry and Grind160-14502-26 MS IHS1L8-D1 Total/NA
Solid Dry and Grind160-14502-26 MSD IHS1L8-D1 Total/NA
Solid Dry and Grind160-14502-27 IHS1L8-D2 Total/NA
Solid Dry and Grind160-14502-28 IHS1L8-D3 Total/NA
Solid Dry and Grind160-14502-29 IHS1L8-E1 Total/NA
Solid Dry and Grind160-14502-30 IHS1L8-E2 Total/NA
Solid Dry and Grind160-14502-31 IHS1L8-E3 Total/NA
Solid Dry and Grind160-14502-32 IHS1L8-F2 Total/NA
Solid Dry and Grind160-14502-33 IHS1EB-A0 Total/NA
Solid Dry and Grind160-14502-34 IHS1EB-A1 Total/NA
Solid Dry and Grind160-14502-35 IHS1EB-A2 Total/NA
Solid Dry and Grind160-14502-36 IHS1EB-A3 Total/NA
Solid Dry and Grind160-14502-37 IHS1EB-B0 Total/NA
Solid Dry and Grind160-14502-38 IHS1EB-B1 Total/NA
Solid Dry and Grind160-14502-39 IHS1EB-B2 Total/NA
Solid Dry and Grind160-14502-40 IHS1EB-B3 Total/NA
Solid Dry and Grind160-14502-41 IHS1EB-C0 Total/NA
Solid Dry and Grind160-14502-42 IHS1EB-C1 Total/NA
Solid Dry and Grind160-14502-43 IHS1EB-C2 Total/NA
Solid Dry and Grind160-14502-44 IHS1EB-C3 Total/NA
Solid Dry and Grind160-14502-45 IHS1EB-D0 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Rad (Continued)

Leach Batch: 218756 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-14502-46 IHS1EB-D1 Total/NA
Solid Dry and Grind160-14502-47 IHS1EB-D2 Total/NA
Solid Dry and Grind160-14502-47 MS IHS1EB-D2 Total/NA
Solid Dry and Grind160-14502-47 MSD IHS1EB-D2 Total/NA
Solid Dry and Grind160-14502-48 IHS1EB-D3 Total/NA
Solid Dry and Grind160-14502-49 IHS1EB-E0 Total/NA
Solid Dry and Grind160-14502-50 IHS1EB-E1 Total/NA
Solid Dry and Grind160-14502-51 IHS1EB-E2 Total/NA
Solid Dry and Grind160-14502-52 IHS1EB-E3 Total/NA
Solid Dry and Grind160-14502-53 IHS1EB-F0 Total/NA
Solid Dry and Grind160-14502-54 IHS1EB-F1 Total/NA
Solid Dry and Grind160-14502-55 IHS1EB-F2 Total/NA
Solid Dry and Grind160-14502-56 IHS1EB-F3 Total/NA

Prep Batch: 219235

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 218756160-14502-1 IHS1L7-A0 Total/NA
Solid ExtChrom 218756160-14502-2 IHS1L7-A1 Total/NA
Solid ExtChrom 218756160-14502-3 IHS1L7-A2 Total/NA
Solid ExtChrom 218756160-14502-4 IHS1L7-A3 Total/NA
Solid ExtChrom 218756160-14502-5 IHS1L7-B1 Total/NA
Solid ExtChrom 218756160-14502-6 IHS1L7-B2 Total/NA
Solid ExtChrom 218756160-14502-7 IHS1L7-B3 Total/NA
Solid ExtChrom 218756160-14502-8 IHS1L7-C1 Total/NA
Solid ExtChrom 218756160-14502-9 IHS1L7-C2 Total/NA
Solid ExtChrom 218756160-14502-9 MS IHS1L7-C2 Total/NA
Solid ExtChrom 218756160-14502-9 MSD IHS1L7-C2 Total/NA
Solid ExtChrom 218756160-14502-10 IHS1L7-C3 Total/NA
Solid ExtChrom 218756160-14502-11 IHS1L7-D1 Total/NA
Solid ExtChrom 218756160-14502-12 IHS1L7-D2 Total/NA
Solid ExtChrom 218756160-14502-13 IHS1L7-D3 Total/NA
Solid ExtChrom 218756160-14502-14 IHS1L7-E1 Total/NA
Solid ExtChrom 218756160-14502-14 MS IHS1L7-E1 Total/NA
Solid ExtChrom 218756160-14502-14 MSD IHS1L7-E1 Total/NA
Solid ExtChrom 218756160-14502-15 IHS1L7-E2 Total/NA
Solid ExtChrom 218756160-14502-16 IHS1L7-E3 Total/NA
Solid ExtChromLCS 160-219235/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-219235/1-A Method Blank Total/NA

Prep Batch: 219364

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 218756160-14502-17 IHS1L8-A1 Total/NA
Solid ExtChrom 218756160-14502-18 IHS1L8-A2 Total/NA
Solid ExtChrom 218756160-14502-19 IHS1L8-A3 Total/NA
Solid ExtChrom 218756160-14502-20 IHS1L8-B1 Total/NA
Solid ExtChrom 218756160-14502-21 IHS1L8-B2 Total/NA
Solid ExtChrom 218756160-14502-22 IHS1L8-B3 Total/NA
Solid ExtChrom 218756160-14502-23 IHS1L8-C1 Total/NA
Solid ExtChrom 218756160-14502-24 IHS1L8-C2 Total/NA
Solid ExtChrom 218756160-14502-25 IHS1L8-C3 Total/NA
Solid ExtChrom 218756160-14502-26 IHS1L8-D1 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Rad (Continued)

Prep Batch: 219364 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 218756160-14502-26 MS IHS1L8-D1 Total/NA
Solid ExtChrom 218756160-14502-26 MSD IHS1L8-D1 Total/NA
Solid ExtChrom 218756160-14502-27 IHS1L8-D2 Total/NA
Solid ExtChrom 218756160-14502-28 IHS1L8-D3 Total/NA
Solid ExtChrom 218756160-14502-29 IHS1L8-E1 Total/NA
Solid ExtChrom 218756160-14502-30 IHS1L8-E2 Total/NA
Solid ExtChrom 218756160-14502-31 IHS1L8-E3 Total/NA
Solid ExtChrom 218756160-14502-32 IHS1L8-F2 Total/NA
Solid ExtChrom 218756160-14502-33 IHS1EB-A0 Total/NA
Solid ExtChrom 218756160-14502-34 IHS1EB-A1 Total/NA
Solid ExtChromLCS 160-219364/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-219364/1-A Method Blank Total/NA

Prep Batch: 219392

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 218756160-14502-35 IHS1EB-A2 Total/NA
Solid ExtChrom 218756160-14502-36 IHS1EB-A3 Total/NA
Solid ExtChrom 218756160-14502-37 IHS1EB-B0 Total/NA
Solid ExtChrom 218756160-14502-38 IHS1EB-B1 Total/NA
Solid ExtChrom 218756160-14502-39 IHS1EB-B2 Total/NA
Solid ExtChrom 218756160-14502-40 IHS1EB-B3 Total/NA
Solid ExtChrom 218756160-14502-41 IHS1EB-C0 Total/NA
Solid ExtChrom 218756160-14502-42 IHS1EB-C1 Total/NA
Solid ExtChrom 218756160-14502-43 IHS1EB-C2 Total/NA
Solid ExtChrom 218756160-14502-44 IHS1EB-C3 Total/NA
Solid ExtChrom 218756160-14502-45 IHS1EB-D0 Total/NA
Solid ExtChrom 218756160-14502-46 IHS1EB-D1 Total/NA
Solid ExtChrom 218756160-14502-47 IHS1EB-D2 Total/NA
Solid ExtChrom 218756160-14502-47 MS IHS1EB-D2 Total/NA
Solid ExtChrom 218756160-14502-47 MSD IHS1EB-D2 Total/NA
Solid ExtChrom 218756160-14502-48 IHS1EB-D3 Total/NA
Solid ExtChrom 218756160-14502-49 IHS1EB-E0 Total/NA
Solid ExtChrom 218756160-14502-50 IHS1EB-E1 Total/NA
Solid ExtChrom 218756160-14502-51 IHS1EB-E2 Total/NA
Solid ExtChrom 218756160-14502-52 IHS1EB-E3 Total/NA
Solid ExtChromLCS 160-219392/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-219392/1-A Method Blank Total/NA

Prep Batch: 219803

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom160-14374-A-1-H DU Duplicate Total/NA
Solid ExtChrom 218756160-14502-53 IHS1EB-F0 Total/NA
Solid ExtChrom 218756160-14502-54 IHS1EB-F1 Total/NA
Solid ExtChrom 218756160-14502-55 IHS1EB-F2 Total/NA
Solid ExtChrom 218756160-14502-56 IHS1EB-F3 Total/NA
Solid ExtChromLCS 160-219803/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-219803/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

86.5160-14374-A-1-H DU

Percent Yield (Acceptance Limits)

Duplicate
92.1160-14502-1 IHS1L7-A0
97.7160-14502-2 IHS1L7-A1
88.8160-14502-3 IHS1L7-A2
97.5160-14502-4 IHS1L7-A3
101160-14502-5 IHS1L7-B1
97.9160-14502-6 IHS1L7-B2
101160-14502-7 IHS1L7-B3
97.3160-14502-8 IHS1L7-C1
93.7160-14502-9 IHS1L7-C2
86.2160-14502-9 MS IHS1L7-C2
87.1160-14502-9 MSD IHS1L7-C2
102160-14502-10 IHS1L7-C3
98.3160-14502-11 IHS1L7-D1
96.3160-14502-12 IHS1L7-D2
103160-14502-13 IHS1L7-D3
88.0160-14502-14 IHS1L7-E1
87.3160-14502-14 MS IHS1L7-E1
99.3160-14502-14 MSD IHS1L7-E1
110160-14502-15 IHS1L7-E2
93.9160-14502-16 IHS1L7-E3
88.8160-14502-17 IHS1L8-A1
89.0160-14502-18 IHS1L8-A2
94.0160-14502-19 IHS1L8-A3
90.2160-14502-20 IHS1L8-B1
101160-14502-21 IHS1L8-B2
96.2160-14502-22 IHS1L8-B3
98.4160-14502-23 IHS1L8-C1
90.1160-14502-24 IHS1L8-C2
103160-14502-25 IHS1L8-C3
88.3160-14502-26 IHS1L8-D1
89.4160-14502-26 MS IHS1L8-D1
102160-14502-26 MSD IHS1L8-D1
92.5160-14502-27 IHS1L8-D2
94.8160-14502-28 IHS1L8-D3
94.9160-14502-29 IHS1L8-E1
100160-14502-30 IHS1L8-E2
96.3160-14502-31 IHS1L8-E3
91.8160-14502-32 IHS1L8-F2
89.4160-14502-33 IHS1EB-A0
96.3160-14502-34 IHS1EB-A1
91.7160-14502-35 IHS1EB-A2
95.9160-14502-36 IHS1EB-A3
102160-14502-37 IHS1EB-B0
90.3160-14502-38 IHS1EB-B1
87.1160-14502-39 IHS1EB-B2
89.9160-14502-40 IHS1EB-B3
97.8160-14502-41 IHS1EB-C0
93.4160-14502-42 IHS1EB-C1
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Tracer/Carrier Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

86.8160-14502-43

Percent Yield (Acceptance Limits)

IHS1EB-C2
96.6160-14502-44 IHS1EB-C3
98.2160-14502-45 IHS1EB-D0
88.0160-14502-46 IHS1EB-D1
99.2160-14502-47 IHS1EB-D2
98.4160-14502-47 MS IHS1EB-D2
88.8160-14502-47 MSD IHS1EB-D2
83.6160-14502-48 IHS1EB-D3
97.2160-14502-49 IHS1EB-E0
92.3160-14502-50 IHS1EB-E1
96.9160-14502-51 IHS1EB-E2
96.1160-14502-52 IHS1EB-E3
104160-14502-53 IHS1EB-F0
90.9160-14502-54 IHS1EB-F1
93.7160-14502-55 IHS1EB-F2
101160-14502-56 IHS1EB-F3
94.2LCS 160-219235/2-A Lab Control Sample
98.5LCS 160-219364/2-A Lab Control Sample
95.2LCS 160-219392/2-A Lab Control Sample
88.9LCS 160-219803/2-A Lab Control Sample
89.4MB 160-219235/1-A Method Blank
87.2MB 160-219364/1-A Method Blank
81.6MB 160-219392/1-A Method Blank
93.8MB 160-219803/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229
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Appendix J 
 

Concrete Slab Surveys 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TIME:

276986 α 38.5% α 9.6% α 82.2 α 39.5

299605 βγ 33.9% βγ 8.5% βγ 499.4 βγ 1817.1

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 185.4 βγ 451.5

DATE: TIME: Reviewed by: N/A

10/29/2015 15:25 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Survey of Concrete Slabs

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-040

2360 12/17/2015
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/29/2015 13:30
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -8.3 23.6 7.1 19.7 Concrete Slab Top
2 N/A -3.1 147.5 1.6 30.7 Concrete Slab Bottom
3 N/A 2.1 76.7 7.1 14.2 Concrete Slab Top
4 N/A -8.3 -23.6 4.3 25.2 Concrete Slab Bottom
5 N/A 2.1 -53.1 7.1 19.7 Concrete Slab Top
6 N/A 2.1 76.7 1.6 41.6 Concrete Slab Bottom
7 N/A 7.3 17.7 1.6 36.2 Concrete Slab Top
8 N/A 2.1 141.6 7.1 8.8 Concrete Slab Bottom
3D N/A N/A N/A N/A N/A Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/29/2015

Daniel Spicuzza
Time: 15:25

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-040

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



18.43% α 1.09

9.13% β 451.51

9.63% α 39.48

8.48% β 1817.11

N/A

N/A

α
β
α
β

10/29/2015

1330

  Reviewed by: 10/29/2015

03:25:00 PM

Daniel Spicuzza
Date:

  Radiological Control Technician: William Wylie Date:

Time:

  Disposition of Equipment or Materials: Free Release.

7.1 dpm / 100cm2

Maximum Removable
41.6 dpm / 100cm2

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED 
AND BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL 
RELEASE AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

Contamination Levels:

7.3 dpm / 100cm2

Maximum Fixed
147.5 dpm / 100cm2

N/A N/A
N/A N/A N/A Ν/Α

N/A N/A

2360
276986 12/17/2015

α

43-93 β

Model # Serial # Cal Due Date Efficiency Background

2929 115563 5/19/2016
α

β

  Description of Equipment or Materials: Survey of Concrete Slabs

Survey Equipment:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # NSFIH-040 Date : 10/29/2015

  Project Location : NSF Indian Head Site 1

Rev 2  03/13/2006
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ALEUT WORLD SOLUTIONS FORM AWS-030C
Page 1 of 5

AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-01 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/13/2015 Date Stop: 10/13/2015

Time Start: 11:00 Time Stop: 11:25       Total Time: 25 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/13/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.1 CPM

Beta/Gamma Background: 40.4 CPM

Technician Performing Count: William Wylie 10/13/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 6.6E-14 µCi/ml Beta/Gamma MDA= 1.7E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/13/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1130 2891 10 289.1 0.1 289 0.67 0.737 2.22E+06 2.64E-04
βγ 1130 8750 10 875 40.4 834.6 0.95 0.365 2.22E+06 1.08E-03

Technician Performing Initial Count: William Wylie 10/13/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
25 min 9.63 CFM 6.8E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/13/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 2.6E-04 µCi 6.8E+06 milliliters 3.9E-11 µCi/ml α 3869 % DAC Value
βγ 1.1E-03 µCi 6.8E+06 milliliters 1.6E-10 µCi/ml βγ 15913 % DAC Value

Technician Performing Calculation: William Wylie 10/13/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1330 298 10 29.8 0.1 29.7 0.67 0.737 2.22E+06 2.71E-05
βγ 1330 1148 10 114.8 40.4 74.4 0.95 0.365 2.22E+06 9.67E-05

Technician Performing Decay Count: William Wylie 10/13/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 2.7E-05 µCi 6813224.999 milliliters 4.0E-12 µCi/ml α 398 % DAC Value
βγ 9.7E-05 µCi 6813224.999 milliliters 1.4E-11 µCi/ml βγ 1419 % DAC Value

Technician Performing Calculation: William Wylie 10/13/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 36.5 Minutes
T 1/2 βγ = 34.4 Minutes

Technician Performing Calculation: William Wylie 10/13/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O730 8 10 0.8 0.1 0.7 0.67 0.737 2.22E+06 6.39E-07
βγ O730 406 10 40.6 40.4 0.2 0.95 0.365 2.22E+06 2.60E-07

Technician Performing Decay Count: William Wylie 10/14/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 6.39E-07 mCi 6813225 milliliters 9.4E-14 mCi/ml α 9 % DAC Value
βγ 2.60E-07 mCi 6813225 milliliters 3.8E-14 mCi/ml βγ 4 % DAC Value

Technician Performing Calculation: William Wylie 10/14/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.83 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/14/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-02 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/13/2015 Date Stop: 10/13/2015

Time Start: 12:25 Time Stop: 12:35       Total Time: 10 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/13/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.1 CPM

Beta/Gamma Background: 40.4 CPM

Technician Performing Count: William Wylie 10/13/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.7E-13 µCi/ml Beta/Gamma MDA= 4.4E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/13/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1239 4885 10 488.5 0.1 488.4 0.67 0.737 2.22E+06 4.46E-04
βγ 1239 12737 10 1273.7 40.4 1233.3 0.95 0.365 2.22E+06 1.60E-03

Technician Performing Initial Count: William Wylie 10/13/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
10 min 9.63 CFM 2.7E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/13/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 4.5E-04 µCi 2.7E+06 milliliters 1.6E-10 µCi/ml α 16348 % DAC Value
βγ 1.6E-03 µCi 2.7E+06 milliliters 5.9E-10 µCi/ml βγ 58788 % DAC Value

Technician Performing Calculation: William Wylie 10/13/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1439 579 10 57.9 0.1 57.8 0.67 0.737 2.22E+06 5.27E-05
βγ 1439 1635 10 163.5 40.4 123.1 0.95 0.365 2.22E+06 1.60E-04

Technician Performing Decay Count: William Wylie 10/13/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 5.3E-05 µCi 2725290 milliliters 1.9E-11 µCi/ml α 1935 % DAC Value
βγ 1.6E-04 µCi 2725290 milliliters 5.9E-11 µCi/ml βγ 5868 % DAC Value

Technician Performing Calculation: William Wylie 10/13/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 39.0 Minutes
T 1/2 βγ = 36.1 Minutes

Technician Performing Calculation: William Wylie 10/13/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O839 3 10 0.3 0.1 0.2 0.67 0.737 2.22E+06 1.82E-07
βγ O839 405 10 40.5 40.4 0.1 0.95 0.365 2.22E+06 1.30E-07

Technician Performing Decay Count: William Wylie 10/14/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 1.82E-07 mCi 2725290 milliliters 6.7E-14 mCi/ml α 7 % DAC Value
βγ 1.30E-07 mCi 2725290 milliliters 4.8E-14 mCi/ml βγ 5 % DAC Value

Technician Performing Calculation: William wylie 10/14/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/14/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-03 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/14/2015 Date Stop: 10/14/2015

Time Start: 9:45 Time Stop: 10:00       Total Time: 15 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/14/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.2 CPM

Beta/Gamma Background: 42.2 CPM

Technician Performing Count: William Wylie 10/14/2015
            Date



ALEUT WORLD SOLUTIONS FORM AWS-030C
Page 2 of 5

INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.4E-13 µCi/ml Beta/Gamma MDA= 3.0E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/14/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1002 4612 10 461.2 0.2 461 0.67 0.737 2.22E+06 4.21E-04
βγ 1002 12234 10 1223.4 42.2 1181.2 0.95 0.365 2.22E+06 1.53E-03

Technician Performing Initial Count: William Wylie 10/14/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
15 min 9.63 CFM 4.1E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/14/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 4.2E-04 µCi 4.1E+06 milliliters 1.0E-10 µCi/ml α 10287 % DAC Value
βγ 1.5E-03 µCi 4.1E+06 milliliters 3.8E-10 µCi/ml βγ 37536 % DAC Value

Technician Performing Calculation: William Wylie 10/14/2015
          Date



ALEUT WORLD SOLUTIONS FORM AWS-030C
Page 3 of 5

INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1202 518 10 51.8 0.2 51.6 0.67 0.737 2.22E+06 4.71E-05
βγ 1202 1399 10 139.9 42.2 97.7 0.95 0.365 2.22E+06 1.27E-04

Technician Performing Decay Count: William Wylie 10/14/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 4.7E-05 µCi 4087934.999 milliliters 1.2E-11 µCi/ml α 1151 % DAC Value
βγ 1.3E-04 µCi 4087934.999 milliliters 3.1E-11 µCi/ml βγ 3105 % DAC Value

Technician Performing Calculation: William Wylie 10/14/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 38.0 Minutes
T 1/2 βγ = 33.4 Minutes

Technician Performing Calculation: William Wylie 10/14/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O702 6 10 0.6 0.2 0.4 0.67 0.737 2.22E+06 3.65E-07
βγ O702 424 10 42.4 42.2 0.2 0.95 0.365 2.22E+06 2.60E-07

Technician Performing Decay Count: William Wylie 10/15/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 3.65E-07 mCi 4087935 milliliters 8.9E-14 mCi/ml α 9 % DAC Value
βγ 2.60E-07 mCi 4087935 milliliters 6.4E-14 mCi/ml βγ 6 % DAC Value

Technician Performing Calculation: William Wylie 10/15/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/15/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-04 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/14/2015 Date Stop: 10/14/2015

Time Start: 13:00 Time Stop: 13:15       Total Time: 15 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/14/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.2 CPM

Beta/Gamma Background: 42.2 CPM

Technician Performing Count: William Wylie 10/14/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.4E-13 µCi/ml Beta/Gamma MDA= 3.0E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/14/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1317 2921 10 292.1 0.2 291.9 0.67 0.737 2.22E+06 2.66E-04
βγ 1317 7598 10 759.8 42.2 717.6 0.95 0.365 2.22E+06 9.32E-04

Technician Performing Initial Count: William Wylie 10/14/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
15 min 9.63 CFM 4.1E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/14/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 2.7E-04 µCi 4.1E+06 milliliters 6.5E-11 µCi/ml α 6514 % DAC Value
βγ 9.3E-04 µCi 4.1E+06 milliliters 2.3E-10 µCi/ml βγ 22804 % DAC Value

Technician Performing Calculation: William Wylie 10/14/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1517 411 10 41.1 0.2 40.9 0.67 0.737 2.22E+06 3.73E-05
βγ 1517 1278 10 127.8 42.2 85.6 0.95 0.365 2.22E+06 1.11E-04

Technician Performing Decay Count: William Wylie 10/14/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 3.7E-05 µCi 4087935.002 milliliters 9.1E-12 µCi/ml α 913 % DAC Value
βγ 1.1E-04 µCi 4087935.002 milliliters 2.7E-11 µCi/ml βγ 2720 % DAC Value

Technician Performing Calculation: William Wylie 10/14/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 42.3 Minutes
T 1/2 βγ = 39.1 Minutes

Technician Performing Calculation: William Wylie 10/14/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O917 6 10 0.6 0.2 0.4 0.67 0.737 2.22E+06 3.65E-07
βγ O917 424 10 42.4 42.2 0.2 0.95 0.365 2.22E+06 2.60E-07

Technician Performing Decay Count: William Wylie 10/15/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 3.65E-07 mCi 4087935 milliliters 8.9E-14 mCi/ml α 9 % DAC Value
βγ 2.60E-07 mCi 4087935 milliliters 6.4E-14 mCi/ml βγ 6 % DAC Value

Technician Performing Calculation: William Wylie 10/15/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/15/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-05 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/15/2015 Date Stop: 10/15/2015

Time Start: 10:50 Time Stop: 11:05       Total Time: 15 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/15/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.2 CPM

Beta/Gamma Background: 39.9 CPM

Technician Performing Count: William Wylie 10/15/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.4E-13 µCi/ml Beta/Gamma MDA= 2.9E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/15/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1107 1891 10 189.1 0.2 188.9 0.67 0.737 2.22E+06 1.72E-04
βγ 1107 5650 10 565 39.9 525.1 0.95 0.365 2.22E+06 6.82E-04

Technician Performing Initial Count: William Wylie 10/15/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
15 min 9.63 CFM 4.1E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/15/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 1.7E-04 µCi 4.1E+06 milliliters 4.2E-11 µCi/ml α 4215 % DAC Value
βγ 6.8E-04 µCi 4.1E+06 milliliters 1.7E-10 µCi/ml βγ 16687 % DAC Value

Technician Performing Calculation: William Wylie 10/15/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1307 283 10 28.3 0.2 28.1 0.67 0.737 2.22E+06 2.56E-05
βγ 1307 1013 10 101.3 39.9 61.4 0.95 0.365 2.22E+06 7.98E-05

Technician Performing Decay Count: William Wylie 10/15/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 2.6E-05 µCi 4087934.999 milliliters 6.3E-12 µCi/ml α 627 % DAC Value
βγ 8.0E-05 µCi 4087934.999 milliliters 2.0E-11 µCi/ml βγ 1951 % DAC Value

Technician Performing Calculation: William Wylie 10/15/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 43.6 Minutes
T 1/2 βγ = 38.7 Minutes

Technician Performing Calculation: William Wylie 10/15/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O707 6 10 0.6 0.2 0.4 0.67 0.737 2.22E+06 3.65E-07
βγ O707 402 10 40.2 39.9 0.3 0.95 0.365 2.22E+06 3.90E-07

Technician Performing Decay Count: William Wylie 10/16/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 3.65E-07 mCi 4087935 milliliters 8.9E-14 mCi/ml α 9 % DAC Value
βγ 3.90E-07 mCi 4087935 milliliters 9.5E-14 mCi/ml βγ 10 % DAC Value

Technician Performing Calculation: William Wylie 10/16/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/16/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-06 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/15/2015 Date Stop: 10/15/2015

Time Start: 12:50 Time Stop: 13:05       Total Time: 15 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/15/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.2 CPM

Beta/Gamma Background: 39.9 CPM

Technician Performing Count: William Wylie 10/15/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.4E-13 µCi/ml Beta/Gamma MDA= 2.9E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/15/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1111 1215 10 121.5 0.2 121.3 0.67 0.737 2.22E+06 1.11E-04
βγ 1111 3638 10 363.8 39.9 323.9 0.95 0.365 2.22E+06 4.21E-04

Technician Performing Initial Count: William Wylie 10/15/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
15 min 9.63 CFM 4.1E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/15/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 1.1E-04 µCi 4.1E+06 milliliters 2.7E-11 µCi/ml α 2707 % DAC Value
βγ 4.2E-04 µCi 4.1E+06 milliliters 1.0E-10 µCi/ml βγ 10293 % DAC Value

Technician Performing Calculation: William Wylie 10/15/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1311 162 10 16.2 0.2 16 0.67 0.737 2.22E+06 1.46E-05
βγ 1311 757 10 75.7 39.9 35.8 0.95 0.365 2.22E+06 4.65E-05

Technician Performing Decay Count: William Wylie 10/15/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 1.5E-05 µCi 4087935.002 milliliters 3.6E-12 µCi/ml α 357 % DAC Value
βγ 4.7E-05 µCi 4087935.002 milliliters 1.1E-11 µCi/ml βγ 1138 % DAC Value

Technician Performing Calculation: William Wylie 10/15/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 41.1 Minutes
T 1/2 βγ = 37.8 Minutes

Technician Performing Calculation: William Wylie 10/15/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O711 5 10 0.5 0.2 0.3 0.67 0.737 2.22E+06 2.74E-07
βγ O711 402 10 40.2 39.9 0.3 0.95 0.365 2.22E+06 3.90E-07

Technician Performing Decay Count: William Wylie 10/16/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 2.74E-07 mCi 4087935 milliliters 6.7E-14 mCi/ml α 7 % DAC Value
βγ 3.90E-07 mCi 4087935 milliliters 9.5E-14 mCi/ml βγ 10 % DAC Value

Technician Performing Calculation: William Wylie 10/16/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/16/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-07 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/16/2015 Date Stop: 10/16/2015

Time Start: 8:25 Time Stop: 8:40       Total Time: 15 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/16/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.1 CPM

Beta/Gamma Background: 39.4 CPM

Technician Performing Count: William Wylie 10/16/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.1E-13 µCi/ml Beta/Gamma MDA= 2.9E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/16/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O842 3987 10 398.7 0.1 398.6 0.67 0.737 2.22E+06 3.64E-04
βγ O842 11048 10 1104.8 39.4 1065.4 0.95 0.365 2.22E+06 1.38E-03

Technician Performing Initial Count: William Wylie 10/16/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
15 min 9.63 CFM 4.1E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/16/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 3.6E-04 µCi 4.1E+06 milliliters 8.9E-11 µCi/ml α 8895 % DAC Value
βγ 1.4E-03 µCi 4.1E+06 milliliters 3.4E-10 µCi/ml βγ 33856 % DAC Value

Technician Performing Calculation: William Wylie 10/16/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1042 395 10 39.5 0.1 39.4 0.67 0.737 2.22E+06 3.59E-05
βγ 1042 1286 10 128.6 39.4 89.2 0.95 0.365 2.22E+06 1.16E-04

Technician Performing Decay Count: William Wylie 10/16/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 3.6E-05 µCi 4087934.999 milliliters 8.8E-12 µCi/ml α 879 % DAC Value
βγ 1.2E-04 µCi 4087934.999 milliliters 2.8E-11 µCi/ml βγ 2835 % DAC Value

Technician Performing Calculation: William Wylie 10/16/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 35.9 Minutes
T 1/2 βγ = 33.5 Minutes

Technician Performing Calculation: William Wylie 10/16/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O742 5 10 0.5 0.1 0.4 0.67 0.737 2.22E+06 3.65E-07
βγ O742 396 10 39.6 39.4 0.2 0.95 0.365 2.22E+06 2.60E-07

Technician Performing Decay Count: William Wylie 10/19/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 3.65E-07 mCi 4087935 milliliters 8.9E-14 mCi/ml α 9 % DAC Value
βγ 2.60E-07 mCi 4087935 milliliters 6.4E-14 mCi/ml βγ 6 % DAC Value

Technician Performing Calculation: William Wylie 10/19/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/19/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-08 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/19/2015 Date Stop: 10/19/2015

Time Start: 8:25 Time Stop: 8:50       Total Time: 25 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/19/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.2 CPM

Beta/Gamma Background: 40.3 CPM

Technician Performing Count: William Wylie 10/19/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 8.3E-14 µCi/ml Beta/Gamma MDA= 1.7E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/19/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O852 4354 10 435.4 0.2 435.2 0.67 0.737 2.22E+06 3.97E-04
βγ O852 12143 10 1214.3 40.3 1174 0.95 0.365 2.22E+06 1.53E-03

Technician Performing Initial Count: William Wylie 10/19/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
25 min 9.63 CFM 6.8E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/19/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 4.0E-04 µCi 6.8E+06 milliliters 5.8E-11 µCi/ml α 5827 % DAC Value
βγ 1.5E-03 µCi 6.8E+06 milliliters 2.2E-10 µCi/ml βγ 22384 % DAC Value

Technician Performing Calculation: William Wylie 10/19/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1052 527 10 52.7 0.2 52.5 0.67 0.737 2.22E+06 4.79E-05
βγ 1052 1516 10 151.6 40.3 111.3 0.95 0.365 2.22E+06 1.45E-04

#######
Technician Performing Decay Count: William Wylie 10/19/2015

          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 4.8E-05 µCi 6813224.999 milliliters 7.0E-12 µCi/ml α 703 % DAC Value
βγ 1.4E-04 µCi 6813224.999 milliliters 2.1E-11 µCi/ml βγ 2122 % DAC Value

Technician Performing Calculation: William Wylie 10/19/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 39.3 Minutes
T 1/2 βγ = 35.3 Minutes

Technician Performing Calculation: William Wylie 10/19/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O752 8 10 0.8 0.2 0.6 0.67 0.737 2.22E+06 5.47E-07
βγ O752 408 10 40.8 40.3 0.5 0.95 0.365 2.22E+06 6.50E-07

Technician Performing Decay Count: William Wylie 10/20/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 5.47E-07 mCi 6813225 milliliters 8.0E-14 mCi/ml α 8 % DAC Value
βγ 6.50E-07 mCi 6813225 milliliters 9.5E-14 mCi/ml βγ 10 % DAC Value

Technician Performing Calculation: William Wylie 10/20/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/20/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-09 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/19/2015 Date Stop: 10/19/2015

Time Start: 12:35 Time Stop: 13:00       Total Time: 25 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/19/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.2 CPM

Beta/Gamma Background: 40.3 CPM

Technician Performing Count: William Wylie 10/19/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 8.3E-14 µCi/ml Beta/Gamma MDA= 1.7E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/19/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1301 1352 10 135.2 0.2 135 0.67 0.737 2.22E+06 1.23E-04
βγ 1301 3869 10 386.9 40.3 346.6 0.95 0.365 2.22E+06 4.50E-04

Technician Performing Initial Count: William Wylie 10/19/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
25 min 9.63 CFM 6.8E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/19/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 1.2E-04 µCi 6.8E+06 milliliters 1.8E-11 µCi/ml α 1808 % DAC Value
βγ 4.5E-04 µCi 6.8E+06 milliliters 6.6E-11 µCi/ml βγ 6609 % DAC Value

Technician Performing Calculation: William Wylie 10/19/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1501 102 10 10.2 0.2 10 0.67 0.737 2.22E+06 9.12E-06
βγ 1501 702 10 70.2 40.3 29.9 0.95 0.365 2.22E+06 3.88E-05

Technician Performing Decay Count: William Wylie 10/19/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 9.1E-06 µCi 6813224.999 milliliters 1.3E-12 µCi/ml α 134 % DAC Value
βγ 3.9E-05 µCi 6813224.999 milliliters 5.7E-12 µCi/ml βγ 570 % DAC Value

Technician Performing Calculation: William Wylie 10/19/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 32.0 Minutes
T 1/2 βγ = 33.9 Minutes

Technician Performing Calculation: William Wylie 10/19/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O901 7 10 0.7 0.2 0.5 0.67 0.737 2.22E+06 4.56E-07
βγ O901 406 10 40.6 40.3 0.3 0.95 0.365 2.22E+06 3.90E-07

Technician Performing Decay Count: William Wylie 10/20/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 4.56E-07 mCi 6813225 milliliters 6.7E-14 mCi/ml α 7 % DAC Value
βγ 3.90E-07 mCi 6813225 milliliters 5.7E-14 mCi/ml βγ 6 % DAC Value

Technician Performing Calculation: William Wylie 10/20/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/20/2015
          Date



AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 μCi/ml 

A/S ID Number: AS-010 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/20/2015 Date Stop: 10/20/2015

Time Start: 8:00 Time Stop: 8:15       Total Time: 15 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/20/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.2 CPM

Beta/Gamma Background: 42.4 CPM

Technician Performing Count: William Wylie 10/20/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in μCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.4E-13 μCi/ml Beta/Gamma MDA= 3.0E-12 μCi/ml

Technician Performing Calculation: William Wylie 10/20/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O818 3784 10 378.4 0.2 378.2 0.67 0.737 2.22E+06 3.45E-04
βγ O818 9991 10 999.1 42.4 956.7 0.95 0.365 2.22E+06 1.24E-03

Technician Performing Initial Count: William Wylie 10/20/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
15 min 9.63 CFM 4.1E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/20/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 3.5E-04 μCi 4.1E+06 milliliters 8.4E-11 μCi/ml α 8440 % DAC Value
βγ 1.2E-03 μCi 4.1E+06 milliliters 3.0E-10 μCi/ml βγ 30402 % DAC Value

Technician Performing Calculation: William Wylie 10/20/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM μCi

α 1018 149 10 14.9 0.2 14.7 0.67 0.737 2.22E+06 1.34E-05
βγ 1018 764 10 76.4 42.4 34 0.95 0.365 2.22E+06 4.42E-05

Technician Performing Decay Count: William Wylie 10/20/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

    2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 1.3E-05 μCi 4087934.999 milliliters 3.3E-12 μCi/ml α 328 % DAC Value
βγ 4.4E-05 μCi 4087934.999 milliliters 1.1E-11 μCi/ml βγ 1080 % DAC Value

Technician Performing Calculation: William Wylie 10/20/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 25.6 Minutes
T 1/2 βγ = 24.9 Minutes

Technician Performing Calculation: William Wylie 10/20/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O718 5 10 0.5 0.2 0.3 0.67 0.737 2.22E+06 2.74E-07
βγ O718 426 10 42.6 42.4 0.2 0.95 0.365 2.22E+06 2.60E-07

Technician Performing Decay Count: William Wylie 10/21/2015
          Date

      20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 2.74E-07 mCi 4087935 milliliters 6.7E-14 mCi/ml α 7 % DAC Value
βγ 2.60E-07 mCi 4087935 milliliters 6.4E-14 mCi/ml βγ 6 % DAC Value

Technician Performing Calculation: William Wylie 10/21/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs) )

                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs) )
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/21/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-011 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/21/2015 Date Stop: 10/21/2015

Time Start: 8:15 Time Stop: 8:35       Total Time: 20 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/21/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.1 CPM

Beta/Gamma Background: 39.6 CPM

Technician Performing Count: William Wylie 10/21/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 8.3E-14 µCi/ml Beta/Gamma MDA= 2.2E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/21/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O837 10264 10 1026.4 0.1 1026.3 0.67 0.737 2.22E+06 9.36E-04
βγ O837 25944 10 2594.4 39.6 2554.8 0.95 0.365 2.22E+06 3.32E-03

Technician Performing Initial Count: William Wylie 10/21/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
20 min 9.63 CFM 5.5E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/21/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 9.4E-04 µCi 5.5E+06 milliliters 1.7E-10 µCi/ml α 17177 % DAC Value
βγ 3.3E-03 µCi 5.5E+06 milliliters 6.1E-10 µCi/ml βγ 60890 % DAC Value

Technician Performing Calculation: William Wylie 10/21/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1037 1097 10 109.7 0.1 109.6 0.67 0.737 2.22E+06 1.00E-04
βγ 1037 2778 10 277.8 39.6 238.2 0.95 0.365 2.22E+06 3.09E-04

Technician Performing Decay Count: William Wylie 10/21/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 1.0E-04 µCi 5450580.001 milliliters 1.8E-11 µCi/ml α 1834 % DAC Value
βγ 3.1E-04 µCi 5450580.001 milliliters 5.7E-11 µCi/ml βγ 5677 % DAC Value

Technician Performing Calculation: William Wylie 10/21/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 37.2 Minutes
T 1/2 βγ = 35.0 Minutes

Technician Performing Calculation: William Wylie 10/21/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O737 3 10 0.3 0.1 0.2 0.67 0.737 2.22E+06 1.82E-07
βγ O737 399 10 39.9 39.6 0.3 0.95 0.365 2.22E+06 3.90E-07

Technician Performing Decay Count: William Wylie 10/22/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 1.82E-07 mCi 5450580 milliliters 3.3E-14 mCi/ml α 3 % DAC Value
βγ 3.90E-07 mCi 5450580 milliliters 7.2E-14 mCi/ml βγ 7 % DAC Value

Technician Performing Calculation: William Wylie 10/22/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/22/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-012 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/21/2015 Date Stop: 10/21/2015

Time Start: 12:30 Time Stop: 12:50       Total Time: 20 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/21/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.1 CPM

Beta/Gamma Background: 39.6 CPM

Technician Performing Count: William Wylie 10/21/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 8.3E-14 µCi/ml Beta/Gamma MDA= 2.2E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/21/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1251 6326 10 632.6 0.1 632.5 0.67 0.737 2.22E+06 5.77E-04
βγ 1251 16906 10 1690.6 39.6 1651 0.95 0.365 2.22E+06 2.14E-03

Technician Performing Initial Count: William Wylie 10/21/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
20 min 9.63 CFM 5.5E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/21/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 5.8E-04 µCi 5.5E+06 milliliters 1.1E-10 µCi/ml α 10586 % DAC Value
βγ 2.1E-03 µCi 5.5E+06 milliliters 3.9E-10 µCi/ml βγ 39349 % DAC Value

Technician Performing Calculation: William Wylie 10/21/2015
          Date



ALEUT WORLD SOLUTIONS FORM AWS-030C
Page 3 of 5

INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1451 590 10 59 0.1 58.9 0.67 0.737 2.22E+06 5.37E-05
βγ 1451 1662 10 166.2 39.6 126.6 0.95 0.365 2.22E+06 1.64E-04

Technician Performing Decay Count: William Wylie 10/21/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 5.4E-05 µCi 5450579.998 milliliters 9.9E-12 µCi/ml α 986 % DAC Value
βγ 1.6E-04 µCi 5450579.998 milliliters 3.0E-11 µCi/ml βγ 3017 % DAC Value

Technician Performing Calculation: William Wylie 10/21/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 35.0 Minutes
T 1/2 βγ = 32.4 Minutes

Technician Performing Calculation: William Wylie 10/21/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O851 6 10 0.6 0.1 0.5 0.67 0.737 2.22E+06 4.56E-07
βγ O851 399 10 39.9 39.6 0.3 0.95 0.365 2.22E+06 3.90E-07

Technician Performing Decay Count: William Wylie 10/22/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 4.56E-07 mCi 5450580 milliliters 8.4E-14 mCi/ml α 8 % DAC Value
βγ 3.90E-07 mCi 5450580 milliliters 7.2E-14 mCi/ml βγ 7 % DAC Value

Technician Performing Calculation: William Wylie 10/22/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/22/2015
          Date



AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 μCi/ml 

A/S ID Number: AS-013 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/22/2015 Date Stop: 10/22/2015

Time Start: 8:40 Time Stop: 9:00       Total Time: 20 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/22/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.1 CPM

Beta/Gamma Background: 41.1 CPM

Technician Performing Count: William Wylie 10/22/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in μCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 8.3E-14 μCi/ml Beta/Gamma MDA= 2.2E-12 μCi/ml

Technician Performing Calculation: William Wylie 10/22/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O901 12553 10 1255.3 0.1 1255.2 0.67 0.737 2.22E+06 1.15E-03
βγ O901 31121 10 3112.1 41.1 3071 0.95 0.365 2.22E+06 3.99E-03

Technician Performing Initial Count: William Wylie 10/22/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
20 min 9.63 CFM 5.5E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/22/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 1.1E-03 μCi 5.5E+06 milliliters 2.1E-10 μCi/ml α 21008 % DAC Value
βγ 4.0E-03 μCi 5.5E+06 milliliters 7.3E-10 μCi/ml βγ 73193 % DAC Value

Technician Performing Calculation: William Wylie 10/22/2015
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM μCi

α 1101 1620 10 162 0.1 161.9 0.67 0.737 2.22E+06 1.48E-04
βγ 1101 3668 10 366.8 41.1 325.7 0.95 0.365 2.22E+06 4.23E-04

Technician Performing Decay Count: William Wylie 10/22/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

    2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 1.5E-04 μCi 5450580.001 milliliters 2.7E-11 μCi/ml α 2710 % DAC Value
βγ 4.2E-04 μCi 5450580.001 milliliters 7.8E-11 μCi/ml βγ 7763 % DAC Value

Technician Performing Calculation: William Wylie 10/22/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 40.6 Minutes
T 1/2 βγ = 37.1 Minutes

Technician Performing Calculation: William Wylie 10/22/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O701 5 10 0.5 0.1 0.4 0.67 0.737 2.22E+06 3.65E-07
βγ O701 412 10 41.2 41.1 0.1 0.95 0.365 2.22E+06 1.30E-07

Technician Performing Decay Count: William Wylie 10/23/2015
          Date

      20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 3.65E-07 mCi 5450580 milliliters 6.7E-14 mCi/ml α 7 % DAC Value
βγ 1.30E-07 mCi 5450580 milliliters 2.4E-14 mCi/ml βγ 2 % DAC Value

Technician Performing Calculation: William Wylie 10/23/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs) )

                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs) )
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/23/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-014 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/22/2015 Date Stop: 10/22/2015

Time Start: 13:03 Time Stop: 13:23       Total Time: 20 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/22/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.1 CPM

Beta/Gamma Background: 41.1 CPM

Technician Performing Count: William Wylie 10/22/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 8.3E-14 µCi/ml Beta/Gamma MDA= 2.2E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/22/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1324 6929 10 692.9 0.1 692.8 0.67 0.737 2.22E+06 6.32E-04
βγ 1324 18344 10 1834.4 41.1 1793.3 0.95 0.365 2.22E+06 2.33E-03

Technician Performing Initial Count: William Wylie 10/22/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
20 min 9.63 CFM 5.5E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/22/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 6.3E-04 µCi 5.5E+06 milliliters 1.2E-10 µCi/ml α 11595 % DAC Value
βγ 2.3E-03 µCi 5.5E+06 milliliters 4.3E-10 µCi/ml βγ 42741 % DAC Value

Technician Performing Calculation: William Wylie 10/22/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1524 1245 10 124.5 0.1 124.4 0.67 0.737 2.22E+06 1.13E-04
βγ 1524 3341 10 334.1 41.1 293 0.95 0.365 2.22E+06 3.81E-04

Technician Performing Decay Count: William Wylie 10/22/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 1.1E-04 µCi 5450580.001 milliliters 2.1E-11 µCi/ml α 2082 % DAC Value
βγ 3.8E-04 µCi 5450580.001 milliliters 7.0E-11 µCi/ml βγ 6983 % DAC Value

Technician Performing Calculation: William Wylie 10/22/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 48.4 Minutes
T 1/2 βγ = 45.9 Minutes

Technician Performing Calculation: William Wylie 10/22/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O924 6 10 0.6 0.1 0.5 0.67 0.737 2.22E+06 4.56E-07
βγ O924 414 10 41.4 41.1 0.3 0.95 0.365 2.22E+06 3.90E-07

Technician Performing Decay Count: William Wylie 10/23/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 4.56E-07 mCi 5450580 milliliters 8.4E-14 mCi/ml α 8 % DAC Value
βγ 3.90E-07 mCi 5450580 milliliters 7.2E-14 mCi/ml βγ 7 % DAC Value

Technician Performing Calculation: William Wylie 10/23/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/23/2015
          Date



AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 μCi/ml 

A/S ID Number: AS-015 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/23/2015 Date Stop: 10/23/2015

Time Start: 10:15 Time Stop: 10:30       Total Time: 15 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/23/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.2 CPM

Beta/Gamma Background: 42.6 CPM

Technician Performing Count: William Wylie 10/23/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in μCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.4E-13 μCi/ml Beta/Gamma MDA= 3.0E-12 μCi/ml

Technician Performing Calculation: William Wylie 10/23/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1032 3383 10 338.3 0.2 338.1 0.67 0.737 2.22E+06 3.08E-04
βγ 1032 8669 10 866.9 42.6 824.3 0.95 0.365 2.22E+06 1.07E-03

Technician Performing Initial Count: William Wylie 10/23/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
15 min 9.63 CFM 4.1E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/23/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 3.1E-04 μCi 4.1E+06 milliliters 7.5E-11 μCi/ml α 7545 % DAC Value
βγ 1.1E-03 μCi 4.1E+06 milliliters 2.6E-10 μCi/ml βγ 26195 % DAC Value

Technician Performing Calculation: William Wylie 10/23/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM μCi

α 1232 95 10 9.5 0.2 9.3 0.67 0.737 2.22E+06 8.48E-06
βγ 1232 541 10 54.1 42.6 11.5 0.95 0.365 2.22E+06 1.49E-05

Technician Performing Decay Count: William Wylie 10/23/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

    2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 8.5E-06 μCi 4087934.999 milliliters 2.1E-12 μCi/ml α 208 % DAC Value
βγ 1.5E-05 μCi 4087934.999 milliliters 3.7E-12 μCi/ml βγ 365 % DAC Value

Technician Performing Calculation: William Wylie 10/23/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 23.1 Minutes
T 1/2 βγ = 19.5 Minutes

Technician Performing Calculation: William Wylie 10/23/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O732 3 10 0.3 0.2 0.1 0.67 0.737 2.22E+06 9.12E-08
βγ O732 429 10 42.9 42.6 0.3 0.95 0.365 2.22E+06 3.90E-07

Technician Performing Decay Count: William Wylie 10/26/2015
          Date

      20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 9.12E-08 mCi 4087935 milliliters 2.2E-14 mCi/ml α 2 % DAC Value
βγ 3.90E-07 mCi 4087935 milliliters 9.5E-14 mCi/ml βγ 10 % DAC Value

Technician Performing Calculation: William Wylie 10/26/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs) )

                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs) )
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/26/2015
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
Page 5 of 5



AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 μCi/ml 

A/S ID Number: AS-016 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/23/2015 Date Stop: 10/23/2015

Time Start: 13:13 Time Stop: 13:23       Total Time: 10 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/23/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.2 CPM

Beta/Gamma Background: 42.6 CPM

Technician Performing Count: William Wylie 10/23/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in μCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 2.1E-13 μCi/ml Beta/Gamma MDA= 4.5E-12 μCi/ml

Technician Performing Calculation: William Wylie 10/23/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1325 1964 10 196.4 0.2 196.2 0.67 0.737 2.22E+06 1.79E-04
βγ 1325 5541 10 554.1 42.6 511.5 0.95 0.365 2.22E+06 6.64E-04

Technician Performing Initial Count: William Wylie 10/23/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
10 min 9.63 CFM 2.7E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/23/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 1.8E-04 μCi 2.7E+06 milliliters 6.6E-11 μCi/ml α 6567 % DAC Value
βγ 6.6E-04 μCi 2.7E+06 milliliters 2.4E-10 μCi/ml βγ 24382 % DAC Value

Technician Performing Calculation: William Wylie 10/23/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM μCi

α 1525 217 10 21.7 0.2 21.5 0.67 0.737 2.22E+06 1.96E-05
βγ 1525 899 10 89.9 42.6 47.3 0.95 0.365 2.22E+06 6.14E-05

Technician Performing Decay Count: William Wylie 10/23/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

    2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 2.0E-05 μCi 2725290 milliliters 7.2E-12 μCi/ml α 720 % DAC Value
βγ 6.1E-05 μCi 2725290 milliliters 2.3E-11 μCi/ml βγ 2255 % DAC Value

Technician Performing Calculation: William Wylie 10/23/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 37.6 Minutes
T 1/2 βγ = 34.9 Minutes

Technician Performing Calculation: William Wylie 10/23/2015
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O925 3 10 0.3 0.2 0.1 0.67 0.737 2.22E+06 9.12E-08
βγ O925 427 10 42.7 42.6 0.1 0.95 0.365 2.22E+06 1.30E-07

Technician Performing Decay Count: William Wylie 10/26/2015
          Date

      20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 9.12E-08 mCi 2725290 milliliters 3.3E-14 mCi/ml α 3 % DAC Value
βγ 1.30E-07 mCi 2725290 milliliters 4.8E-14 mCi/ml βγ 5 % DAC Value

Technician Performing Calculation: William Wylie 10/26/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs) )

                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs) )
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/26/2015
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
Page 5 of 5



ALEUT WORLD SOLUTIONS FORM AWS-030C
Page 1 of 5

AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-017 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/26/2015 Date Stop: 10/26/2015

Time Start: 8:05 Time Stop: 8:20       Total Time: 15 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/26/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.2 CPM

Beta/Gamma Background: 41.5 CPM

Technician Performing Count: William Wylie 10/26/2015
            Date



ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.4E-13 µCi/ml Beta/Gamma MDA= 2.9E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/26/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O822 2318 10 231.8 0.2 231.6 0.67 0.737 2.22E+06 2.11E-04
βγ O822 6935 10 693.5 41.5 652 0.95 0.365 2.22E+06 8.47E-04

Technician Performing Initial Count: William Wylie 10/26/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
15 min 9.63 CFM 4.1E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/26/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 2.1E-04 µCi 4.1E+06 milliliters 5.2E-11 µCi/ml α 5168 % DAC Value
βγ 8.5E-04 µCi 4.1E+06 milliliters 2.1E-10 µCi/ml βγ 20719 % DAC Value

Technician Performing Calculation: William Wylie 10/26/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1022 117 10 11.7 0.2 11.5 0.67 0.737 2.22E+06 1.05E-05
βγ 1022 614 10 61.4 41.5 19.9 0.95 0.365 2.22E+06 2.59E-05

Technician Performing Decay Count: William Wylie 10/26/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 1.0E-05 µCi 4087934.999 milliliters 2.6E-12 µCi/ml α 257 % DAC Value
βγ 2.6E-05 µCi 4087934.999 milliliters 6.3E-12 µCi/ml βγ 632 % DAC Value

Technician Performing Calculation: William Wylie 10/26/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 27.7 Minutes
T 1/2 βγ = 23.8 Minutes

Technician Performing Calculation: William Wylie 10/26/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O722 5 10 0.5 0.2 0.3 0.67 0.737 2.22E+06 2.74E-07
βγ O722 418 10 41.8 41.5 0.3 0.95 0.365 2.22E+06 3.90E-07

Technician Performing Decay Count: William Wylie 10/27/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 2.74E-07 mCi 4087935 milliliters 6.7E-14 mCi/ml α 7 % DAC Value
βγ 3.90E-07 mCi 4087935 milliliters 9.5E-14 mCi/ml βγ 10 % DAC Value

Technician Performing Calculation: William Wylie 10/27/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/27/2015
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:
Isotope DAC Value

Project/Location: NSF Indian Head, IR Site 1 Th-232 1.00E-12 µCi/ml 

A/S ID Number: AS-018 RWP Number: NSFIH-2015-001 AWS Number: N/A

Date Start: 10/26/2015 Date Stop: 10/26/2015

Time Start: 13:10 Time Stop: 13:30       Total Time: 20 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: William Wylie 10/26/2015
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003734 Counter I.D.: 115563

Cal. Date: 9/29/2015 Probe I.D.:  127216

Cal. Due Date: 9/29/2016 Cal. Date: 5/19/2015

Flow Rate Start: 9.63 CFM Cal. Due Date: 5/19/2016
LPM

Flow Rate Stop: 9.63 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 9.63 CFM
LPM Alpha Eff: 73.7 %

Beta/Gamma Eff: 36.5 %

Alpha Background:  0.2 CPM

Beta/Gamma Background: 41.5 CPM

Technician Performing Count: William Wylie 10/26/2015
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in µCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.0E-13 µCi/ml Beta/Gamma MDA= 2.2E-12 µCi/ml

Technician Performing Calculation: William Wylie 10/26/2015
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1332 1291 10 129.1 0.2 128.9 0.67 0.737 2.22E+06 1.18E-04
βγ 1332 4077 10 407.7 41.5 366.2 0.95 0.365 2.22E+06 4.76E-04

Technician Performing Initial Count: William Wylie 10/26/2015
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
20 min 9.63 CFM 5.5E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 10/26/2015
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 1.2E-04 µCi 5.5E+06 milliliters 2.2E-11 µCi/ml α 2157 % DAC Value
βγ 4.8E-04 µCi 5.5E+06 milliliters 8.7E-11 µCi/ml βγ 8728 % DAC Value

Technician Performing Calculation: William Wylie 10/26/2015
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM µCi

α 1532 153 10 15.3 0.2 15.1 0.67 0.737 2.22E+06 1.38E-05
βγ 1532 816 10 81.6 41.5 40.1 0.95 0.365 2.22E+06 5.21E-05

Technician Performing Decay Count: William Wylie 10/26/2015
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

      2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 1.4E-05 µCi 5450580.001 milliliters 2.5E-12 µCi/ml α 253 % DAC Value
βγ 5.2E-05 µCi 5450580.001 milliliters 9.6E-12 µCi/ml βγ 956 % DAC Value

Technician Performing Calculation: William Wylie 10/26/2015
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 38.8 Minutes
T 1/2 βγ = 37.6 Minutes

Technician Performing Calculation: William Wylie 10/26/2015
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O932 6 10 0.6 0.2 0.4 0.67 0.737 2.22E+06 3.65E-07
βγ O932 416 10 41.6 41.5 0.1 0.95 0.365 2.22E+06 1.30E-07

Technician Performing Decay Count: William Wylie 10/27/2015
          Date

         20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 3.65E-07 mCi 5450580 milliliters 6.7E-14 mCi/ml α 7 % DAC Value
βγ 1.30E-07 mCi 5450580 milliliters 2.4E-14 mCi/ml βγ 2 % DAC Value

Technician Performing Calculation: William Wylie 10/27/2015
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs))
                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs))
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 10/27/2015
          Date
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Aleut World Solutions
Background Determination Data Sheet

Project/Location:

Instrument Model: 2360 Instrument Serial No. 276986

Last Calibration Date: 12/17/2014

Detector Model: 43-93 Detector Serial No.: 299605

Today's Date: 10/8/2015 Data Collected by: William Wylie

X Alpha Beta-Gamma Gamma

Remarks: Instrument Ambient Background 0.385

Type of Surface: Metal Count Time: 2 Minutes

Count Number Counts CPM (x -    x   ) (x -   x  )2

1 6 3 -0.25 0.06

2 14 7 3.75 14.06

3 5 2.5 -0.75 0.56

4 10 5 1.75 3.06

5 8 4 0.75 0.56

6 2 1 -2.25 5.06

7 4 2 -1.25 1.56

8 4 2 -1.25 1.56

9 12 6 2.75 7.56

NSF Indian Head Site 1

Instrument Efficiency:

10 9 4.5 1.25 1.56

11 8 4 0.75 0.56

12 5 2.5 -0.75 0.56

13 3 1.5 -1.75 3.06

14 2 1 -2.25 5.06

15 4 2 -1.25 1.56

16 8 4 0.75 0.56

Mean Count:  x 3.25 SUM 47.00
Standard Deviation (σ) 1.77 Variance: 1.62 CPM Low CPM High
Background Count Rate: 3.25 CPM + - 3.54 CPM -0.29 6.79
Calculations Completed by: William Wylie Date: 10/8/2015

Reviewed by:            Daniel Spicuzza Date: 10/8/2015

33.77
Background in dpm/100cm2
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Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2360 Instrument Serial No. 276986

Last Calibration Date: 12/17/2014

Detector Model: 43-93 Detector Serial No.: 299605

Today's Date: 10/8/2015 Data Collected by: William Wylie

Alpha X Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.339
Type of Surface: Metal Count Time: 2 Minutes
Count Number Counts CPM (x -    x   ) (x -   x  )2

1 206 103 -9.75 95.06
2 221 110.5 -2.25 5.06
3 255 127.5 14.75 217.56
4 216 108 -4.75 22.56
5 216 108 -4.75 22.56
6 212 106 -6.75 45.56
7 218 109 -3.75 14.06
8 233 116.5 3.75 14.06
9 230 115 2.25 5.06

NSF Indian Head Site 1

Instrument Efficiency:

10 207 103.5 -9.25 85.56
11 230 115 2.25 5.06
12 219 109.5 -3.25 10.56
13 245 122.5 9.75 95.06
14 192 96 -16.75 280.56
15 249 124.5 11.75 138.06

16 259 129.5 16.75 280.56
Mean Count:  x 112.75 SUM 1337.00
Standard Deviation (σ) 9.44 Variance: 46.10 CPM Low CPM High
Background Count Rate: 112.75 CPM + - 18.88 CPM 93.87 131.63
Calculations Completed by: William Wylie Date: 10/8/2015

Reviewed by:            Daniel Spicuzza Date: 10/8/2015

1330.38
Background in dpm/100cm2
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Aleut World Solutions
Background Determination Data Sheet

Project/Location:

Instrument Model: 2360 Instrument Serial No. 268508

Last Calibration Date: 7/22/2015

Detector Model: 43-93 Detector Serial No.: 298435

Today's Date: 10/7/2015 Data Collected by: William Wylie

X Alpha Beta-Gamma Gamma

Remarks: Instrument Ambient Background 0.369

Type of Surface: Metal Count Time: 2 Minutes

Count Number Counts CPM (x -    x   ) (x -   x  )2

1 4 2 -1.72 2.95

2 3 1.5 -2.22 4.92

3 11 5.5 1.78 3.17

4 12 6 2.28 5.20

5 12 6 2.28 5.20

6 10 5 1.28 1.64

7 5 2.5 -1.22 1.49

8 8 4 0.28 0.08

9 9 4.5 0.78 0.61

NSF Indian Head site 1

Instrument Efficiency:

10 10 5 1.28 1.64

11 5 2.5 -1.22 1.49

12 8 4 0.28 0.08

13 3 1.5 -2.22 4.92

14 2 1 -2.72 7.39

15 6 3 -0.72 0.52

16 11 5.5 1.78 3.17

Mean Count:  x 3.72 SUM 44.48
Standard Deviation (σ) 1.72 Variance: 1.53 CPM Low CPM High
Background Count Rate: 3.72 CPM + - 3.44 CPM 0.27 7.16
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

40.31
Background in dpm/100cm2
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Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2360 Instrument Serial No. 268508

Last Calibration Date: 7/22/2015

Detector Model: 43-93 Detector Serial No.: 298435

Today's Date: 10/7/2015 Data Collected by: William Wylie

Alpha X Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.283
Type of Surface: Metal Count Time: 2 Minutes
Count Number Counts CPM (x -    x   ) (x -   x  )2

1 259 129.5 11.09 123.07
2 253 126.5 8.09 65.51
3 230 115 -3.41 11.60
4 259 129.5 11.09 123.07
5 215 107.5 -10.91 118.95
6 242 121 2.59 6.73
7 236 118 -0.41 0.17
8 270 135 16.59 275.35
9 220 110 -8.41 70.67

NSF Indian Head site 1

Instrument Efficiency:

10 237 118.5 0.09 0.01
11 240 120 1.59 2.54
12 226 113 -5.41 29.23
13 210 105 -13.41 179.73
14 230 115 -3.41 11.60
15 238 119 0.59 0.35

16 224 112 -6.41 41.04
Mean Count:  x 118.41 SUM 1059.61
Standard Deviation (σ) 8.40 Variance: 36.54 CPM Low CPM High
Background Count Rate: 118.41 CPM + - 16.81 CPM 101.60 135.22
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

1673.59
Background in dpm/100cm2

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 129407

Last Calibration Date: 1/22/2015

Detector Model: 44-10 Detector Serial No.: 196022

Today's Date: 10/7/2015 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background Soil
Type of Surface: Soil Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 5411 508.83 258911.36
2 5216 313.83 98491.36
3 5578 675.83 456750.69
4 5432 529.83 280723.36
5 5060 157.83 24911.36
6 4989 86.83 7540.03
7 4871 -31.17 971.36
8 4866 -36.17 1308.03
9 4935 32.83 1078.03
10 4233 -669.17 447784.03
11 4492 -410.17 168236.69
12 4876 -26.17 684.69
13 4889 -13.17 173.36
14 4690 -212.17 45014.69
15 4269 -633.17 400900.03

16 4178 -724 17 524417 36

NSF Indian Head Site 1

16 4178 -724.17 524417.36
17 4433 -469.17 220117.36
18 4126 -776.17 602434.69
19 4370 -532.17 283201.36
20 3789 -1113.17 1239140.03
21 4442 -460.17 211753.36
22 4879 -23.17 536.69
23 5214 311.83 97240.03
24 5030 127.83 16341.36
25 4964 61.83 3823.36
26 5387 484.83 235063.36
27 5432 529.83 280723.36
28 5502 599.83 359800.03
29 5834 931.83 868313.36
30 5678 775.83 601917.36

Mean Count:  x 4902.17 SUM 7738302.17
Standard Deviation (σ) 516.56 Variance: 266838.01
Background Count Rate: 4902.17 CPM + - 1033.13 CPM

Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

Action Level
6452

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 120588

Last Calibration Date: 6/19/2015

Detector Model: 44-10 Detector Serial No.: 318218

Today's Date: 10/7/2015 Data Collected by: Richard Thatcher

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background Soil\
Type of Surface: Soil Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 5389 61.97 3839.87
2 4687 -640.03 409642.67
3 3978 -1349.03 1819890.93
4 3568 -1759.03 3094198.27
5 4373 -954.03 910179.60
6 4680 -647.03 418652.13
7 4974 -353.03 124632.53
8 5253 -74.03 5480.93
9 5398 70.97 5036.27
10 4889 -438.03 191873.20
11 5109 -218.03 47538.53
12 5873 545.97 298079.60
13 6129 801.97 643150.53
14 6201 873.97 763817.73
15 5569 241.97 58547.87

16 5478 150 97 22790 93

NSF Indian Head Site 1

16 5478 150.97 22790.93
17 5368 40.97 1678.27
18 5296 -31.03 963.07
19 5460 132.97 17680.13
20 5431 103.97 10809.07
21 5523 195.97 38402.93
22 5475 147.97 21894.13
23 5637 309.97 96079.33
24 5876 548.97 301364.40
25 5556 228.97 52425.73
26 5625 297.97 88784.13
27 5658 330.97 109538.93
28 5595 267.97 71806.13
29 5873 545.97 298079.60
30 5890 562.97 316931.47

Mean Count:  x 5327.03 SUM 10243788.97
Standard Deviation (σ) 594.34 Variance: 353234.10
Background Count Rate: 5327.03 CPM + - 1188.67 CPM

Calculations Completed by: Richard Thatcher Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

Action Level
7110

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 126172

Last Calibration Date: 6/19/2015

Detector Model: 44-10 Detector Serial No.: 192589

Today's Date: 12/1/2015 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background Soil
Type of Surface: Soil Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 5532 286.10 81853.21
2 5012 -233.90 54709.21
3 5237 -8.90 79.21
4 5098 -147.90 21874.41
5 5052 -193.90 37597.21
6 5231 -14.90 222.01
7 5044 -201.90 40763.61
8 4987 -258.90 67029.21
9 4935 -310.90 96658.81
10 4969 -276.90 76673.61
11 5067 -178.90 32005.21
12 5216 -29.90 894.01
13 5321 75.10 5640.01
14 5672 426.10 181561.21
15 5035 -210.90 44478.81

16 4765 -480 90 231264 81

NSF Indian Head Site 1

16 4765 -480.90 231264.81
17 5110 -135.90 18468.81
18 5367 121.10 14665.21
19 5370 124.10 15400.81
20 4732 -513.90 264093.21
21 5987 741.10 549229.21
22 5578 332.10 110290.41
23 5432 186.10 34633.21
24 5030 -215.90 46612.81
25 4689 -556.90 310137.61
26 5387 141.10 19909.21
27 5575 329.10 108306.81
28 5679 433.10 187575.61
29 5834 588.10 345861.61
30 5434 188.10 35381.61

Mean Count:  x 5245.90 SUM 3033870.70
Standard Deviation (σ) 323.44 Variance: 104616.23
Background Count Rate: 5245.90 CPM + - 646.89 CPM

Calculations Completed by: William Wylie Date: 12/1/2015

Reviewed by:            Daniel Spicuzza Date: 12/1/2015

Action Level
6216

ALEUT WORLD SOLUTIONS FORM AWS HPQA003
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;;::::::==-
EN ERGYSOLUTIONS 

EnergySo/utions Senices, Inc. 
15 70 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4&73 
Email: lSFStaffla~t..'T!t..-rgv.solutions.com 

This Certificate will he accomruanied lw Calibration Charts or Readinv ... where ann!icable 

C11stomer l11formalion lnstname,u lnrGrmatlon 

Customer Name: EnergySolutions Instrument Service, Muufaclfurer: Ludlum 

Address: 1570 Bear Croek Road, Oak Ridge, TN 3783G Model: 2929 Serial Number: 115563 

Contact Name: Tony Riggs Probe: 43-10-1 Serlal Number: 127216 

Customer Purchase Work Order Collbratlon Method: 
Order Number: NIA Number: 201S-14l4tl Electronic And Source 

Instrument Callbratron lnformadon 

CALIBRATION 
CERTIFICATE 

M&TE ID Number Callbratloo Due Date Envlroomental Conditions 

Thermometer 3076 01116/2016 Temperature (0 C) 20.2 

Barometer 3076 01116/l016 P ..... ure(mmffg) 745 

Hygrometer 958670 01/3012016 Humidity(%) 36.5 

Pulse Generator 112860 10/09/2015 
Callbrated in accordance with CP-IN• Wl-235 

DVM 94710023 02/03/2016 

botope S.,urce ID N11mhfr Decayed Acth'ity (dpm) 2Pl Eml!lions (EPM) Source Cert. Date 

J'u"' 071201 20,574 10,3901 min 05/01/2012 

Tc" 099608 21,311 10,5001 min 08/08/1996 

Th''° 119738 18,600 8,6401 min 10/20/1997 

sry"' 12%76 11,177 8,371 lmln 05/12/2003 

Frequency Calibration 

Desired (cpm) Tolerances (cpm) Alplla As Found Alpha As Left BetaA• Found Beta As Left 

'·=' lcuml (com) i=m) 

40 40 40 40 40 40 

400 (392 • 408) 399 399 398 398 

4,000 (3,920 • 4,080) 3,986 3,9116 3,972 3,972 

40,000 (39.lK • 40.8K) 39,871 39,871 39,794 39,794 

400,000 (392K - 408K) 399,214· 399,214 397,821 397,821 

Background Determination Alplla As Found Alplla As Left Beta A• Found Beta As Left 

Counts, c, 14 14 863 854 

Time, T, (min) 10 20 20 20 

Rate, R. (•pm) 0.70 0.70 43.2 47.7 

Statement of Certification 

We Certify tha1 lhe instrument listed above was calibrated and inspected prior to shipmi:ru 11nd 1hat it me1 a11 the Manufat:turers published operating specifications, We 
further certify tha1 ourCa11bration Mmsurements: are traceable to the National lnstitule of'Standamls and Teclumlogy. {We arc not responsible for damage incumxl 
durin2 shipment or use oftnis: in ... ~·--•). Calibnrted ln accordance with ANSI N32lB 2003. 

~h ,, './}, . ./ - 11'// r11.L:, "'"-· S);::, I 15, Callorated Bv: ._, Reviewed Bv: Date: 

5119/l015 
I * CaUbradon oU'"J,6 l'tlo.l: 11119/2015 

Calibration Date; 
I * Calibration Due 112 mo.I: 5/1912016 

'--aHurtwon uuc uate is uepen ... "' .. on users regu1atory reqmremen1s. 

Page I of4 
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CROSS TALK & EfFICIENC\' SHEET 
lnstrumenl ID; ~ 

As Found Alpha Threshold (mV) Al Lert Alpha Threshold (mV) 

170 170 

Alpha Source: Cross Talk - Performed using Pu"' t/071201 

Param.eter and Toleranc:e Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Cou111, C, 27,781 27,781 789 789 

Time, T, (min) 5 5 5 5 

Rate, R, (cpm) R,1• 1 • SS56.2 R,101 • SS56.2 R.i,, - 157.8 R,"' = 157 .ll 

4TT EFF (•/o Net cpmldpm) 17.0% 27.0'I'. NIA NIA 
!>2S%) 

21T EFF ('I'• Net cpml-lsslon,) 53.5% S3.5•A, NIA NIA 

%Crosstalk I« lo Pl R.i,,- R.i.1 157.8,-47.7 - = 2.80% 
(< 10%) 

R.1o1 - Rt.1a1 S5S6.2 -0.70 
I 

As Found Bela Low Threshold As Left Beta Low Threshold A• Found Beta High Threshold As Left Beta High Threshold i 

4.0mV 4.0mV SOmV 50mV 

&ta Source: Cross Talk Perl'ormed Ullnc Tc'" #099608 

ParaRMter and Toleran~ Alpha As Found Alpha As Left Beta As Found Beta A, Left 

Source Count, C, 4 4 19,427 19,427 

Time, T, (min) 5 5 5 5 

Rate, R, (cpm) R.,.,- R.1a1 a, R.1111 • 3,885.4 II.flit = J,885.4 

4rr EFF (o/• Net cpmldpm) NIA NIA 18.0o/. 18.0% 
1>10%} 

2TT EFF ('l'o Net cpmlemlssloos) NIA NIA 36.S'l'o 36.5% 

%Crosstalk IP tu al R.i-,-R,.,1 0.80- 0.70 
(" 1%) - - 0.0261% 

R.~,-~" 3885.4 -47.7 

High Voltaiie Power Supply Calibration 

Dfllred Voltqe Tolerance DVM As Found DVMAsLeft 2929 Meter At Found 2929 Meter As Left 

600 540-660 600 000 600 000 

800 720-880 807 807 800 800 

1,000 900-1,100 989 989 1,000 1,000 

1,200 1,080 • 1,320 l,153 1,153 J,200 !,ZOO 

1,300 J,170- 1,430 1,316 1,316 1,300 1,300 

As Found V em Dial Readlne Ast...ft Vern Dial Readlne 
High V ol!age 

850V 3.46 850V 3A6 

Statemeot of Certification 

We Certify that the instruml!llt listed above was calibrated and inspected prior to shipmmt and that ii met an the Manufacturers published operating spectfications. We 
further certify dull our Calibralion Measurements arc traceable to the Natim1al Institute of Slaitdards and T echnoJogy (We arc no1 rt'$ponsible fot damage incurred 
durina shiomenl or use of this instrument), Calibrat~ in accordance with ANSI N323B -2003. 

/_/, / '~///'it·},, ·r- Date: '~ /'•,) f< Calibrated Bv: Re,1ewed Bv: I f L, /v ,/ ! ?/ / 

Calibration Date; 5/19/2015 
• Calibration Due lo mo.l, 111191201S 
• Calibration Due ll2 mo.}: 5/1912016 

\,._ a11omi10n aue ...... tc 1s u, iucnt on users regulatory requm;mcnts. 
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EFHCIENC\' SHEET 
Instrument ID: ~ 

As Found Alpha Threshold (mV) As Left Alpha Threshold (mV) 

170 170 

Alpha Source: Efficleney determined using Th"° #119738 

Parameter and Tolerance Alpba As Found Alpha As Left Beta As Fou11d Beta As Left 

Sourff Count, C, 31,818 31,818 2,313 2,313 

Time, T, (min) 5 s 5 s 
Rate,R, (cpm) R.i,1 = 636,J.6 R.1o1 = 6363.6 R.1•1 = 462.(i R.i,1 = 462.6 

41T EFF (% Net cpmldpm) 
34.2% 34.2% NIA NIA 

1>25%\ 
2n EFF (•;. Net 73,7•;. 73.7% NIA NIA 
cnm/embsloo,1 

As Found Beta Low nreshold As Left Beta Low Threshold As Found Bela High Thresllold All Left Beta High Thmhold 

4.0mV 4.0mV 5llmV 50mV 

Beta Source: Eff'tdency determined using Sry"' #12!1676 

Parameter and Tolerance Alpha A• Found Alpha As Left Beta As Found Beta As Lert 

s-ce Couo~ C, 31 JI 18,202 18,202 

Time, T, (min) 5 5 5 5 

lhle,R. (opm) R., .. =6.2 R., .. =6.2 R.it, = 3640.4 R.111 = 3640.4 

411' EFF (% Net cpm/dpm) 
NIA NIA 32.1% 32.lo/, 

1>10%\ 

21T EFF (% Net 
NIA NIA 42.9% 42.9% 

cnm/emissionsl 

Ststement or Certllieatlon 
We Certify that lhe instrument liMN above wus calibtat«i and lllSpected prior to shipment and that it met all the Manufacturers publlSht'.d operating spec:ifreations. We 
furtllcr- ca:1:ify Unu uw- O;dibmtkm Mca.sumnents are traceable 10 the National Institute of S\llndan:b and T echnotogy. (We are not responsible for damage incurred 
durin• shinment or use of Jhis instrument\. Calibrated in acoonlaru:e with ANSI N323B- 2003. 

Calibrated Bv: ~ I Reviewed Bv: 0/ /J !!u/4.,,._,_;.- Date: :;/2!?/15-
Callbraclon Date: rii'91201S 

. . • Calibration Due 16 mo.): 11/1912015 
• Calibration Due (12 mo.): 5/1912016 

· \...&llnranon .... ,..c ,un,e 1s oepenaent on users regu,awry requm:rnems. 
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Instrument ID: ~ 

s .. ...,., and llackgrou11d Platen Worksheet 

High Vol!Bge Background AlpbaSoarce BetaSourse Cross Tall< 

Alpha Beu Alph• Beu Alpha Beta ,. to 11 !ltoa 

600 

650 

700 

7SO 
' 

800 

850 Plateau not requlred--All As Found• within toler11nce 

900 

950 A• Found HY = As Left HY 

1000 

1050 

1100 

1150 

Statement of Certification 
We Certify that the instrument listed above wa:. calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications. We 
further certif)' that ow- Calibration Mcasuromc:nt.s an: traceable to tbe National lnstirule of Smndards and Tt.ehnoJogy. (We are not resa,onsible for damage incuned 
<!'l'UIR sllioment or use oflhis imtrumeott Calibrated in accordance with ANSI N323B- 2003, 
Instrument p~ v1/1J4,~ -
CaUbrated By: 

Reviewed By: Date: >(2.;/13. 

Callbntion Date: 5119/2015 
I • CallhraKM Due (6 mo.): 11/19/ZOIS 
I • Calibration Due fl2 mo.I: 5/l!lnOl6 

'"' \.. uuorauon uue uute 1s on users regu1atory rcqu1rements. 
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ENERGYSOLUT!OM' 

EnergySolutions Services, Inc. 
1570 Bear Creek Road 
Kingston, 1N 37763 
Phone: (877) 462-4873 
Email: lSfStaff(ii;energysolmions.com 

CALIBRATION 
CERTIF1CATE 

TI1is Certificate wilJ be accom""nied bv Calibration Charts or Readim?s where ann1icable 

Customer Name: EnergySoluilons Services, Inc. Manufacturer: F&J Speclalty Products: 

Address: 1570 Bear Creek Road Oak Ridge, T:'i 37830 Model: HV-1 Serial Number: 003734 

Contact Name: Tony Riggs Probe: NIA Serial Number: NIA 

.~,t,: 'j:,~ 
~·- £: -~ 

Rotometer Value 
ICFMl 

Tolerance (±10%) 
/CFM\ 

Calibrator Response Comments 

As Found 
Flow Rate 

As Left Calibrated Ill accordance with 
Flow RAte CP-IN-WI-303 

Variable Flow Flow Calibrator: 2525 Cal Due: 02110/2016 

9 8.1-9.9 'NIA 9.38 Pressure: 3076 Cal Due: 01106/2016 

8 7.2-8.8 •NIA 8.41 Humidity: 958670 Cal Due: 01/3012016 

7 6.3-7.7 *NJA 7.28 

6 S.4-6.6 7.90 Temperature: 22.S •c 
s 4.S-5.S S.12 Humidity: 40 % 

4 3.6 • 4.4 4.99 4.26 l'reisure: 741 mmHg 

Previo11s Media: FP47M 

Current Media: FP47M 

Fixed High Flow Rate 9.81 9.63 
Limited Use: Calibrated with FP-47M filter 

1------------~-------~-----~-----, media. Calibrated for variable flow rates from 
1----------'-B_a_d_r_0Tt_om_e,_e_r_r-'ep,._l_a_ce_d_o_n_81~2~S1_2_0_l_S ___ ~-----, 4 to 9 CFM. 

STATEMENT OF CERTIFICATION 
We Certify that the instrument listed above was calibmted and inspected prior to shipment and that it met all the Manufacturers published operating spccif'icatkms. We 
further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (W care not respoosible for damage incurred 
durine shioment or use of this instn1ment). Calibrated in awordance wilb ANSI N323C ~ 2009 

Instrument d ~ 
Calibrated Bv; M Q l " Reviewed Bv: ~ Dat~: 

Certification Date: 09i29i201S 
I *Certillcation Due {6mol: 03/29/21116 
I •Certification Due tl2mol: 09/29/2016 

• Callbrallon due date JS dependent on users regulatory reqmremcnts. 
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~ 
ENERGYSOLUTIONS 

CALIBRATION 
CERTIFICATE 

EnergySolutions Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phooe: (87?) 462-4873 
Fax: (865)220-1346 

This Certificate will be accom=nied hv Calibration Charts or Readin•• where a=licable 

CUSTOMER INFORMATION INS1RUMENT INFORMATION 

Customer Nome, E11ergyS0/ution, Services, Inc. Monufocturer: Ludlum 

Address: I 570 Bear Creek Road Oak Ridge, TN 37830 Model: 2360 Serial Number: 276986 

Contact Name: Tony Riggs l'robe: NIA Serial Number: NIA 

Customer Purchase Order J Work Order Calibration Method: 
Number: NIA Number: 2014-14006 EleC'tronlc 

INSTRUMENT CALIBRATION INFORMATION 

Ralemeter 
Scaler 

lnsll'ument Calibratloo 
Respo ... ('*' 10% of CaUbratlon Time 

Tolerances l!espoDte Scandard Values) Standard Value Base Range Standard Vp]ue 
CPM (minutes) 

(cpm) 
As Found As Left ±2% As Fouud As Left 

XI 100 100 100 40,000CPM 0.1 3920-4080 4,009 4,009 

XI 250 250 250 40,000CPM 0.5 19.6K-20.4K 20,043 20,043 

XI 400 400 400 40,000CPM I 39.2K-40.8K 40,087 40,087 

XUl 1,000 1,000 1,000 40,000CPM 2 78.4K-81.6K 80,173 80,173 

X 10 2,500 2,500 2,500 

X JO 4,000 4,000 4,000 

X 100 10,000 I0,000 10,000 

X 100 25,000 25,000 25,000 

XJOO 40,000 40,000 40,000 

X 1000 100,000 100,000 100,000 Callbraled Ju aa:on!OllCC with OEM Technical Manual 

XIOOO 250,000 250,000 250,000 

XIOOO 400,000 400,000 400,000 

STATEMENT OF CERTIFICATION 

We Certify tho.I the instrument listed above was calibrated and inspected prior to shipment and that ii met all the Manufacturers published operating specifications. 
We further certify that our Calibration Measurements are traceable to the National lnslitulc of Standards and Tcichnology, (We are not responsible for damage 
incuffflf durine shinment or use of I.his instrument}. 

Instrument 

£2 M.\~ l' /-1~h Callbrated Bv, Reviewed Bv: Date: 

Calibration Date: 12/17/ZOI4 
*Calibratlon Due 16mol: 06/1712015 t' 

*Calibration Du• /limo): 1211712015 
\.,auorat1on o.ue aate 1s u,.;.p'-'••uflnt on users rcgu11nory requ1rements. 
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~ 
ENERGYSOl.l/TJONS 

M&TE 

Model: 
Pagel of2 

13§0 Serial Numbn: ~ 

En\'lronmental Condldo111 

Volt Meter ID/I !>7960214 Cal Due: 06/27/lOlS Barometer ID# 2551 Cal Due: 01127115 

Pulser ID# 100272 Cal Due: 03/1712015 Thermometer ID# 2551 Cal Due: 01127/15 

Humidity ID# 9922!>0 Cal Due: 03112/2015 Temp: 21,li'C Pressure: 74S mmHg Humidity: 30 % 

Sped&ITest 

Med1anlcal Zero Sat ( i) Unsat ( ) Geotroplsm Sat (i ) Unsat ( ) 

LCD Display Check Sat ( 'V) Unsat ( ) Audio Cbeck Sat d ) I.Jnsat ( ) 

8ATChecl< Sat('V) Unsat ( ) Low BAT Set Sat( i ) I.Jnut ( ) 

Reset Sat ( 'V) Un,at( ) 

HV Analog Dl•play Sat('V) Unsat( ) A, Fonud A, Left 

High Voltage Callbratloa ( = lO'Y•) Alpha SensltMty = 125mv Alpha Sensitivity = 120mv 

Voltage Tolerauee A> Found AsLert Beta Sensitivity - 3.Smv Beta Sensitivity - 3,Smv 

500 450-550 Sl2 512 Beta Wlndo"' • 30mv Beta Window • 30mv 

1000 900-1100 996 996 Beta Setpoints-Pulser counts detected at 3.Smv: lmv and 
shut off at lllmv for beta. For Alpha channel count• dete1:ted 

1500 1350-1650 1,491 1,491 at 120mv and above. 

H.V. Set With Dettttor Not Connected Overload to be set with detector to be used 

COMMENTS 

Calibrated In accordance with OEM Technical Manual 

See detector certificate ror High Voltage setting 

.. Calibrated with Srt cable•• 

Instrument 

~ /~§¥" M.h2 . ...J. 
• 

Callbrated Bv: Re\'lewed Bv: . , / Date: 
•Calibration Due (6m-0l: 0611712015 ' / 

Calibration Date: 12117/2014 
*Calibration Due {Umol: 12117/2015 

Lauoranon oue ante 1s a, tumd on users re JUltO epen gu I)' req uiremerns. 



~ 
ENERGYSOUJTIONS 

CALIBRATION 
CERTIFICATE 

EnergySolulions Instrument Services 
15 70 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email; ISFsratf(a.;encrgysolutiom•-CtlOl 

This Certificate will be accomnanied bv Calibration ChattS or Readin2s where •nnlicable 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name! EnergySolutloos Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Detector Model: 43-93 

Contact Nome: Tony Riggs Serial Number: 299605 

c,momer Purchase: I Work Order Eval11allon Motbnd: 
Order Number: Ni A Number, 2lll4-14006 Source 

DETECTOR EVALUATION INFORMATION 

Source Nuclide Serial Number Acthity ( dpm) 2 Pi Emissions Net Response 4pl Eff 2pi Eff 
(com) '"·) (%1 

Th-230 119738 18,597 B,639 / min 3,324 17.9 38.5 

Tc•!l!I 099608 21,311 10,499 I min 3,.W 16.7 33.9 

Pum 071201 20,574 I0,390 I mlo 3,602 17.5 34.7 

SrY-90 129676 12,032 8,476/ min 3,405 28.J 40.2 

SCALER INFORMATION DETECTOR INFORMATION 

Model Serial Number Due Date Background Operating Voltage Tbresbokl 

2360 276986 U/1712015 1.0 775V Alpha (120 mV) 
i 

2360 276986 U/1712015 187.2 775V Bela (3.5-30 mV) I 
ATTACHMENTS i 

Voltage Plateau: ,/YES NO MDA/Cross Talk Evaluation: '/YES NO 

COMMENTS LINEARITY TEST (Orosa c-t•) 

Count I (Toe) 3,641 

Calibrated with 5 ft. cable 
Count l (Mid) 3,690 

Linearity lest performed with Tc-99 #099608. : Count 3 (Heel) 3,895 

CaUbrated •n accordance with original equipment technical 
Average 3,742 manual. 

Pa51/Fail Pi\55 (+/.JO% Tolerance) 

ST A TEl\fENT OF CERTIFICATION 

We Certify that the detcclor li~ed above was evaluated for proper operation prior 10 shipment and that it met aU the Manufacturers published operating 
s()t'Cifications. We lllrthcrcenify that our C'alibra1ion Measurements are traceable re, (he National Institute of Standards and Technology, (We are not responsible for 
dama~ incumod during sh!Pment or use of this detector). 
Detedor 

tv\-~._L· 
// ;;::?' 

Date,~~</ Certified Bv: Reviewed Bv: 
, 

/,/ ' 
• Certification Due(o mo.J; 06/1712015 ' 

Certification Date: 12/1712014 
• Certification Due 112 mo.\: 12117/2015 

t..anoranon aue aate 1s w;:penoem: on users regu1amry requ1remems. 
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~ 
E~ ERGYSOLUTKJNS 

EncrgySo1utions Services, Inc 

I 570 Bear Creek Road 
Phone; (877) 462-4873 
Fax: (865) 220..1346 

CALIBRATION 
CERTIFICATE 

Oak Ridge, TN 3 7830 Email: lsfstaft@energysolu1ions.com http:1/www.energysolutions.com/ 

This Certificate will be accomoanied bv Calibration Charts or Readin,,. where annticable 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 
Customer Name: EneravSolulions Manufacturer: 

Address: 1570 Bear c-k Rd., Oak Ridae, TN Model: 2360 S.N. 276986 
Contact Name: Tony Rkms Probe: 43-93 S.N. 299605 

Customer Work Order 
PO No.: NIA Number: 2014-14006 Calibration Method: Source 

Source Information 

lsotooa Source ID Certlfcation Date Activitv ( dom l 
a Source Pu-239 071201 5/1/12 20,574 
6 Source Tc-99 099600 818196 21,312 

Ludlum Model 43-93 Hinn Voltaae Plateau with crosstalk 

Operating High ...,.,,.,, round Alona Source Beta Sovroe Crosstalk. Effi.Qiencv 
Voltaae Voltaae Aloha Beta A!OIUI Beta Aloha Beta ato B Btoa a B 

725 0 108 3,128 306 2 2,627 6.56% 0.08% 15.20% 11.82% 
750 0 158 3,487 337 3 3,116 5.38% 0.10% 16.95% 13.88% 

SET 775 0 185 3,662 397 3 3,714 6.10% 0.09% 17.80% 16.56% 
800 2 225 3,741 454 1 4.115 6.51% 0.00 18.17% 18.25% 
825 5 212 3,811 575 2 4,252 10.09% 0.00 18.50% 18.96% 

STATEMENT OF CERTIFICATION 
We Certify that the lnotrument listed above was calibrated and Inspected prior to shipment and !hat It met all the Manufacwrers pubished operallng 

specifications. We further certify that our C31ibr.!tion Measurements are 11'8ceable lo the National Institute of Standards and T echnotogy. (We are not 
responsible for damage Incurred during shipmen! or use of lhis Instrument). 

Comments: 

Calibrated By; M-~, ,,. . Reviewed By: ~/ Date: /~//V , 
Galibration Date: 12/17/14 Calibration Due: 12/17/15 

Page 1 of 1 



~ 
ENERGYSOLUT/ON.S' 

EnergySolutions Services, Jnc. 
I ~70 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Fax: (86S) 220-1346 

This Certificate will be accomrmnied h Calibration Charts or Readin•< where a~licable 

CALIBRATION 
CERTIFICATE 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnertySolunon, Services, lo•. Manufacturer: Ludlum 

Addren: 1570 Bear Creek Road, Oak Ridge, TN 371130 Model: 2:lliO Serial Number, 268508 

Contacl Name: Tony Riggs Probe: NIA Serial Number: NIA 

Customer Purchase Order Wt»'k Order CaUbra:tton Method: 
Number: NIA Number: 2015·14357 Eltttronlc 

INSTRlJMENT CALIBRATION INFORMATION 

I Calibration Ratemeter Res_.., (cpm) 
Time I Scaler Response (folerance,tl0% of Callbrallen Tolerance Instrument Standard 

CaUbratloo Standard V aluesl Standard Base (counlll) 
(counts) 

Range Value Value (minutes) ,i,2% 
(cpm) As Found As Lert 

I 
As Found Al Lefl 

XI 100 100 UM) 40,000cpm 0.1 3.92K. 4.08K 3.989 3,!189 

XI 2SO 2SO 250 40,000q,m 0.5 19.6K - 20.4K 19,928 19,928 

XI 400 400 400 40,000cpm I 39.lK · 40.8K 39,855 39,855 

X 10 1,000 1,000 1,000 40,000cpm 2 78.4K•llUK 79,710 79,710 

X IO 2.500 l,500 2,500 

XIO 4,000 4,000 4,000 

XlOO 10,000 10,000 I0,000 

XIOO 25,000 lS,000 25,000 

X 100 40,000 40,000 40,000 

XIOOO 100,000 100,000 100,000 Calibrated In accordaot!e with OEM Tec:bnieal Mant1al 

X 1000 250,000 250,000 250,000 

X 1000 400,000 400,000 400,000 

STATEMENT OF CERTIFICATION 

We Certify thal lhe instrument Jisted above was calibrated and inspet...'ted prior to shlpmmt and lhat it met all the Manufacturers published opm1ting speeiftcatioru.. 
We further certify lb.at our Calibration Measurements are traceable to the National Institute of Standards and Toohn(\Jogy. (We #te not responsible for damage 
lncumxl durinn shinmcnt or use of this Jni.trument). 
Instrument 

M..R ' - (};#///u,b"1U-- 7/22)1:,-Calibrated Bv: Reviewed Bv: Date: 

Calibration Date: 07/22/?0IS 
• Callbratlon Due '"""A.l; 01/2212016 
* Calibration Due 112 mo.l: 07/22/2016 

\_.anoranon aue aate 1s oepenoent on users regU1alOry requ1remenu:. 



~ 
ENERGYSOLUTRAVS 

M&TE 

Voll Meter ID#: 9226088ll 

Pulser IDII: 120935 

Humidity ID#: 9511670 

Model:~ 

Cal Due: 06/l&ll016 

Cal Due: OZ/ll4/l0I6 

Cal Due: Ol/30/ZOl6 

Page 2 ofl 
Serial Number: ~ 

Environmental Conditions 

Barometer ID#: 3076 Cal Due: 01120116 

Thermometer ID#: 3076 Cal Due: Olll0/16 

Temp: 20.9 • C r ..... ure: 738 mmHg Humidity: 37 % 

Special Tat 

Mecbanlcal 1..ero Sat ( ,/) Unsat ( ) Geotroplsm Sat ("i ) Uosat ( ) 

LCD Display Cbttk Sat(,/) Unsat( ) AudloCb .. k Sat(.J)UnSBI( ) 

BAT Cheek Sal( ,/ ) Unsat ( ) Low BAT Set Sat ( ,/) Unsat ( ) 

Reset Sat ( ,/) lJnaat ( ) 

HV Analog Display Sat ( ,J) Unsat ( ) As Found As Left 

High Voltage Calibration ( ,e}0%) Alpha Sensitivity = 135mV Alpha Senslllrlty = IZO mV 

Voltage Tolerau .. A, Fouud As Left Beta Sensltlvlty • 3.SmV B_Sen,itMty= 3.5mV 

500 4SO· 550 497 497 Beta Window = 32.3 mV Beta Window= 30.0 mV 

1,000 900-1,100 1,005 1,005 Beta S•tpoints- Pulser count, det .. t<d at 3.S mV "'1mV 
and shut off at 30 mV for beta. For Alpha channel 

1,500 1,350 • 1,650 1,508 1,508 counts deted•d at 120 m V and above. 

H.V. Set With Detector Not Connected Overload to be set ,\'Ith detector to be us<d 

COMMENTS 

Calibrated In accordance with OEM T .. hnlcal Manual 

Sec detectorcertiflcote ror UigJ, Voltage setting 

•• Calibrated with S ft. cable ** 

Instrument 

i1;;//lii~~~~ Calibrated Bv: M.D t • Revie~·ed Bv: Date: 7 / z:;: It>' 
Calibration Date: 07/22/2015 

• Calibration Dae ,0:-n,K,1: 111/22/2016 
* CaUbratlon D•• ll2 mo.): 07/2212016 

""a11orat1on ....... e aaie 1s a' rment on users r uJTemerus. .ua10 cgu ry req 

! 

I 

i 

: 



~ 
ENERGYSoLUTJONS 

CALIBRATION 
CERTIFICATE 

EnergySolurlon.s instrument Services 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) %2-4873 
Emai1: [SF,-tafti'.a,cnergysnl\!tinns.coru 

IS ert1 cate will be accomnam >Y a 1bratfon 111· C 'fi 'ed b CI' C harts or R eadin.s where annhcable 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EnergySo/utiolfs Semces, Inc. Manufacturer: Ludlum 

Address: IS70 Bear cr .. k Road, Oak Ridge, TN 37838 Detector Model: 43.93 

Contact Name, Tony Riggs Serial NumMr: 29843S 

Customer Purchase: I Work Order Evaluatlnn Method: 
Order Number: NIA Number: 2015-14357 Sour« 

DETECTOR EVALUATION INFORMATION 

Souru Nuclide Serial Number Activity (dpm) l Pi Emissions N<IR .. poose 4pl Eff 2pl Eff 
!com) (o/,1 1%1 

Th-230 119738 18,5117 8,li.19/ min 3,192 17.2 36.t 

T<-99 099608 21,311 10,499 I min 2,968 13,9 28.3 

1'11-239 071201 20,573 10.389 / min 3,481 16.9 33.5 

SrY-90 129676 11,ass 8,350/mln 2,950 24.9 35.3 

SCALER INFORMATION DETECTOR INFORMATION 

Model Serial Number Due Date Background Operating Voll&l!e TbrHbold 

2360 268S08 07il2/l0!6 0.4 800V Alpha (UO mV) 

23/iO 268508 0712212016 142.2 800 V Beta (3.5. 30 mV) 

ATTACHMENTS 

Voltage Plateau: ,/YES NO Cross Talk Evaluation: -IYES NO 

COMMENTS LINEARITY TEST (Gross Coont1) 

Callbrated with 5 ft. cable 
Count I (Toe) 2,988 

Linearity test perrormcd wttb Tc~99, #099608. Count 2 (Mid) 3,009 

Calibrated In acoordll11ce with original equipment technical ! Count 3 (Heel) 3~'133 

manual. 
Average 3,110 

Background counts were performed using a S minute count. 
Pass/Fall PASS (+/-IS% Tolerance) 

STATEMENT OP CERTIFICATION 

We Certify that the d..-teclor li-sted above was evaluated fur proper Operation prior to shlpmen1 and thal it met atl the Manufactwus published operalini, 
spC"Cificat.ion-s. We t'urther 1;;a1if), that t•ur Calihmtion Mca.'>un."lTICTits are 1raceabk H1 the N.:ltirnal ln::.tilulc ofS1amlards and T~hnok:lgy. {We an: not respo11s1blc tor 
damag,: incurred during slripmem or use of this det«.lor). 

Detector 

M2_j' Reviewed B~{fj,:::H~,-,·- !I",; -Certified Bv; Date: ""-· /...7 

CertfOcatlon Date; 07/22/2015 
• Ce n Due f6 mo.l! 01/22/2016 
• Certification Due U2 mo.\; 07/2212016 

\._ a11urat10n uuc uate 1s O~ epe nu.cm on users re u,ato g . r I) eq mrernents. 
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~ 
£.NERGYSOLUTIONS 

EnergySolutions Services, Inc 
1570 Bear Creek Road 
Oak Ridge, TN 37830 

Phone: (871) 462-4873 
Fax: (865) 220-1346 
Email: lsf'st:aff@energysolutionSs.com 

CALIBRATION 
CERTIFICATE 

hltp:llwww.energysolutions.com/ 

IS ert1 cate wt Th' C 'fi ·11 he accomnan1 " a I ratmn , arts or e m2s w ere ann 1ca e 'cd b C l'b . Ch Rad' r bl h 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 
Customer Name: Enerm,!'.olutions Manufacturer: 

Address: 1570 Bear Creek Rd. Oak Ridae, TN 37830 Model: 2360 S.N. 268508 

Contact Name: TonyRiacs Probe: 43-93 S.N. 298435 
Customer WOfk Order 
PO No.: N/A Number: 2015-14357 Calibration Method: Source 

Source Information 

lsoto"" Source ID Certifcation Date Actlvitv (dpm) 
a Source Pu-239 071201 5/1/12 20574 
il Source Tc-99 099608 8/8/96 21,312 

Ludlum Model 43-93 Hklh Vol'"°" Plateau with crosstalk 

Operatin9 High Back round Alona Source Beta Source Crosstalk Efflciencv 
Volta.,.. Voltaoe Aloha Beta Alona Beta Alpha Beta atoa IHoa a il 

750 1.0 73.0 2,951.0 252.0 0.0 1,822.0 6.22% 0.00 14.34% 8.21% 
775 1 103 3,270 297 1 2475 6.13% 0.00% 15.89"/o 11.13% 

SET 800 1 160 3.486 383 0 3018 8.70% 0.00 16.94% 13 ... 1% 
825 2 169 3,665 476 2 3,410 6.78% 0.00% 17.80% 15.21% 
850 0 207 3,632 739 1 3,778 15.53% 0.03% 17.65% 16.76% 
875 

STATEMENT OF CERTIFICATION 
We Certify thal Ille loslrumenl !Isled above was calibrated and inspected prior to shipment and that it mel all the Menu!acwrers published operating 

specifications. We further certify that our Calibration Measurements are traceable lo the Natlona:r lnstih..ite of Standards and Technology. (We are not 
responsible for damage incurred during shipment ot use of this instrument). 

Comments: 

M,;:;;? I 
' /) iJ. 7 h:/15-I • / / } 1 

Calibrated By: ' Reviewed By: •._ ; .: I /U/ ,1,"lV~ Date: 
/ !-- j ' 

Calibration Date: 7122115 Calibration Due: 7122/113 

Page 1 of 1 



• Eckert & Ziegler 
Isotope Products 

24937 Avenue Tibbitts 
Valencia, California 91355 011yo3 
Tel 661•309•1010 

Fax 661•257·8303 

CERTIFICATE OF CALIBRATION 
BETA STANDARD SOURCE 

Radionuclide: Tc-99 Customer: ENERGYSOLUTIONS (ENVIROCARE) 

Half-life: (2.13 ± 0.05)E+05 years P.O.No.: 639313 
Catalog No.: EAB-09~7U Reference Date: 15-Fel.l-14 12:00 PST 
Source No.: L1-618 Contained Radioactivity: 9.862 nCi 

Physical Description: 
A Capsule type: Disk (47 mm OD x 0.76 mm THK) 
B. Nature of active deposit: 
C. Active diameter/volume: 

Electrodeposi!ed and diffusion bonded Technetium metal 
45mm 

D. Backing: Stainless steel 
E. Cover: None 

Radioimpurities: 

None detected 

Method of Calibration: 

This source was assayed using a windowless internal gas flow proportional counter. 

Uncertainty of Measurement: 
A. Type A (random} uncertainly: 
B. Type B (systematic) uncertainty: 
C. Uncertainty in aliquot weighing: 
D. Total uncertainty at the 99% confidence level: 

Notes: 

± 0.3 % 
± 3.0 % 
± 0.0 % 

± 3.0 % 

See reverse side for leak test(s) performed on this source. 

364.9 Bq 

EZIP participates in a NIST measurement assurance program to establish and maintain implicit traceability 
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference 
Materials (as in NRC Regulatory Guide 4.15). 

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley. 1986. 

- This source has a working life of 2 years. 
- This source had a surface emission rate of 12040 !3/min in 2rr on 15-Jan-14. 

y.,+(Ll1~ 
uality Control 

17-:Ja11-E'l 
Date EZIP Ref. No.: 1703-75 

------------------ IS09001 CUTIFIEO ------------------

Medicaf lma9ln9 Laborator1 Pndustrial Gauglno Laboratory 

24937 Avenue Tibbim Valencia. California 91355 1500 North Keystone Street Burbank, California 9lS04 



THE LEAK TEST(S) fNDICATED BY THE CHECKED BOX(l;S) WAS!WERE:J APPLIED TO DETERMINE THE I 
SOURCE DESCRIBED ON THE FRONT SIDE Tl-IE LEAK TESTS INDICATED BELOW WERE EITHER T/IXEN 
ISO 9978:1992 OR DERIVED FROM THE LEAK TEST METHODS LISTED IN ISO 9978:1992. THE REGULA 
LEAK TEST RESULTS IS <5 nCi (185 Bq) FOR BOTH ALPHA AND BETA-GAMMA ACTJVfTY. LEAK TEST RES 
BELOW CONTAINED <5 nCi {185 Bq) OF REMOVABLE ACTIV/1Y UNLESS OTHERWISE STATED ON THIS 

.£1 Standard Wipe Test 
The source was wiped over its entire surface with a moistened tilter paper disk. After drying, the disk was checked 
for activity using a scintillation detector. 

_J Special Wipe Test 
The source was wiped over its entire surface with moistened polystyrene. The polystyrene was then dissolved in a 
liquid scintillation cocktail anCI counteCI in a liquid scintillation countet 

_J Distilled Water Soak Test 
The source was immersed in distilled water and ma•ntained at (50 :t 5)'°C for a minimum of four hours or room 
temperature (20 ± 5)"G for 24 hours. After removal of the source, the liquid was a) checked for activity using a 
liquid scintillation counter, or b) evaporated in a planchet and the residue checked for activity using a windowless 
proportional counter or end-window G.M. tube. 

_J Liquid Scintillation Soak Test 
The scurce was immersed for a minimum of 3 hours at room lemperature(20 ± 5)'C in a liquid scintillation cocktail. 
which does not attack the source's outer sur1ace material. The source was stored away from ligh1 to avoid photolumi
nescence. The sealed source was 1hen removed and the activity of the liquid scintillation cock.tall was measured, 

_J Gas Source Test 
The source was placed in a vacuum desiccator and maintained at a pressure ol <10 mm Hg for not less than 12 hours. 
The activity was checked by introducing air into the desiccator and monitoring the air with an end-window G.M. tube. 

_J Ampoule Leak Test 
The ampoule was kept in an inverted position on a filter paper disk or polystyrene wipe for a minimum of 16 hours. The 
wipe was then checked for activity using a scintillation detector or liquid scintmation counter. 

_J Bubble Leak Test 
The container was pressurized to its fill pressure; then soapy water was applied over its valve and neck or, the valve 
and neck of the vessel were immersed ln water. If no growing bubbles were observed, the container was considered 
leak free. 

_J Wipe Test for Industrial Ni-63 Sources 
The sources were wipe tested by an approved sampling plan, which called for either 100'% of the batch to be 
individually wipe testeCI, or, a subset thereof. Toe wipe test(s) useCI lo test for removable contamination and the results 
of those tests aro recorded on the front of this form. 

_J Pressure Test for Triotech Kr-85 Sources 
Prior to filling the vessel with Kr-85 gas, lhe vessel was evacuated to <5 mm Hg, the gas manifold system shut off and 
the system allowed to stand for a minimum of 30 minutes. A vacuum difference not greater than the known vacuum toss 
of the manifold system itself signified the vessel did not leak. 

_J Leak Test Not Applicable 
The active area of the source is uncovered or is protected by a very thin coating. Although the deposit is adherent, it is 
not designed or certified lo pass a standard leak test. The inactive Portions of the source have been checked using the 
standard wipe test or special wipe test depending on the nuclide, 

_J Other Leak Test 

IPL Form005 Rev. E 



; Eckert & Ziegler 
Isotope Products 

24937 Avenue Tibbitts 
Valencia, California 91355 

Tel 661•309•1010 

Fax 661•257•8303 

CERTIFICATE OF CALIBRATION 
ALPHA STANDARD SOURCE 

Radionuclide: Th-230 Customer: ENERGYSOLUTIONS (ENVIROCARE) 
Half-life: (7.54 ± 0.03)E+04 years P.O.No.: 639313 
Catalog No.: EAB-230-47U Referenee Date: 15-Feb-14 
Source No.: L 1--640 Contained Radioactivity: 7.383 

Physical Deseription: 
A Capsule type: 
B. Nature of active deposit: 

C. Active diameter/volume: 

Disk (47 mm OD x 0.76 mm THK) 
Elecirodeposited and diffusion bonded oxide 

45mm 
D. Backing: Stainless steel 
E. Cover: None 

Radi.oimpurides: 

None detected 

Method of Calibration; 

This source was assayed using a windowless internal gas flow proportional counter. 

Uncertainty of Measurement: 
A Type A (random) uncertainty: 
B. Type B (systematic) uncertainty: 
C. Uncertainty in aliquot weighing: 
D. Total uncertainty at the 99% confidence level: 

Notes: 

:I: 0.5 % 
± 3.0 % 

:t 0.0 % 
:t 3.0 % 

See reverse side for leak test(s) performed on this source. 

nCI 
12:00 PST 

273.2 Bq 

EZIP participates in a NIST measurement assurance program to establish and maintain implicit traceability 
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference 
Materials (as in NRC Regulatory Guide 4.15). 

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986. 
- This source has a working life of 2 years. 
- This source had a surface emission rate of 8278 a/min in 2n on 15-Jan-14. 

Date EZIP Ref No. 1703-75 

------------------- IS09001 C!RTIFIED -------------------

Medical Imaging laboratory lndu:lotrial Gauging Laboratory 

24937 Avenue Tibbitts Valenci;,i, California 91355 1800 North K•ystone Street Burbank, Calltornia 91504 



THE LEAK TEST(S) INDICATED BY THE CHECKED BOX(ES) WAS(WERE) APPLIED TO DETERMINE THE INTE/3 ,. 
SOURCE DESCRIBED ON TI-IE FRONT SIDE THE LEAK TESTS INDICATED BELOW WERE EITHER TAKEN c»;. 

, c,!, 

ISO 9978:1992 OR DERIVED FROM THE LEAK TEST METHODS LISTED IN ISO 9978:1992. THE REGULATORY.'. 
LEAK TEST RESULTS IS <5 nCi (185 Bqj FOR B07l-l ALPHA AND BETA-GAMMA ACTIVITY. LEAK TEST RESUL: ,!, 
BELOW CONTAINED <5 nCI (185 Bq) OF REMOVABLE ACTIVITY UNLESS OTHERWISE STATED ON THIS "' 

£J Standard Wipe Test 
The source was wiped owr its entire surface with a moistened tilter paper disk. After drying, the disk was checked 
for actMty using a scintillation detector. 

_J Special Wipe Test 
The source was Wiped over its entire surface with moistened polystyrene. The polystyrene was then dissolved in a 
liquid scintillation cocktail and counted in a liquid scintillation counter. 

_J Distilled Water Soak Test 
The source was Immersed in distiHed water and maintained at (50 ± 5)""C ror a minimum of four hours or room 
tem!)Grature (20 ± 5)°C for 24 hours. After removal of the source, the liquid was a) checked for activity using a 
liquid scintillation counter, or b} evaporated in a planchet and the residue checked for activity using a window'ess 
proporllonal counter or end-window O.M. tube. 

_J Liquid Scintillation Soak Test 
The source was immersed for a minimum of 3 hours at room temperature(20 ± 5)°C in a liquid scintillation cocktail, 
which does not attack the source's outer surface material. The source was stored away from light to avoid photolumi· 
nescence. The sealed source was then removed and the activity of the liquid scintillalion cocktail was measured. 

_J Gas Source Test 
The source was placed in a vacuum desiccator and maintained at a pressure of <10 mm Hg for not less than 12 hours. 
The activity was checked by inlroducing air into the desiccator and monitoring the air with an end-windOw G.M. tube. 

_J Ampoule Leak Test 
The ampoule was kept in an inverted position on a fitter paper disk or polystyrene wipe for a minimum of 16 hours. The 
wipe was then checked lor activity using a scintillation detector or liquid scintlllation counter. 

_J Bubble Leak Test 
The container was pressurized to its fill pressure; then soapy wa1er was applied over its valve and neck or, the valve 
and neck ot the vessel were immersed in water. If no growing bubbles were observed, the container was considered 
leak free. 

_J Wipe Test for Industrial Ni-63 Sources 
The sources were wipe tested by an approved sampling plan, which called for either 100% 01 the batch to be 
individually wipe tested. or, a subset thereof. The wipe tesl(s) used to test for removable contamination and the results 

of those tests are recorded on the front of this form. 

_J Pressure Test for Triotech Kr-85 Sources 
Prior to filling the vessel with Kr-85 gas, lhe vessel was evacuated to <5 mm Hg. the gas manifold system shut off and 
the system allowed to stand for a minimum of 30 minutes. A vacuum difference not greater than the known vacuum loss 
of the manifOkJ system itself signified the vessel did not leak. 

_J Leak Test Not Applicable 
The active area of the source is uncovered or is protected by a very thin coating. Atthough the deposit is adherent, it is 
not designed or certified to pass a standard leak test. The inactive portions ol the source have been checked using the 
standard wrpe test or special wipe test depending on the nuclide. 

_J Other Leak Test 

IPL Form005 Rev. E 



CERTIFICATE OF CALIBRATION 
CUSTOM BETA STANDARD''' 

Tc-99 Activity 14,32 nci Serial Number B397 Radionuclide 

Reference Date Feb. 1. 1994 Half-Life<>' {2.13 ± o.05} x 10• years 

Beta Flux Rate ( 2 pi emission rate) 

PlUlfCIPAL BMISSIOlfS''' 

beta 

SOURCE DESCRIPTION 

Energy fkeYl 

E..ax = 294 
Eavg = 85 

18279,5 particles/minute 

Intensity<%} 

100 

The activity is homogenously incorporated into the anodized layer of 
an aluminum plate. The active dimensions are 150 mm by 67 mm and the 
overall dimensions are 159 mm by 69 mm by 6.35 mm thick. 

IIETBOD OF CALIBRATION 
This is a provisional assay. Final assay results will be reported for 
this source upon completion of intercomparison with the National 
Institute of standards and Technology. 

The total activity and beta flux rate were calibrated on a wide-area 
gas-flow proportional counter using an efficiency determined through 
intercomparison with the National Institute of Standards and 
Technology. 

North Al!lerican Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.S. 
Council for Energy Awareness. 

TOTAL IJBCERTAIBTY (99% confidence Level) 

Systematic uncertainty 
Weighing uncertainty 

('} Total uncertainty 

d~il 
Calibration Laboratory 

Notes 

+ 3,08% 
± 1.66%: 
± 4,74% 

0

QR\G\NAL 
(1) A provisional assay is provided as specified in the Method of 

Calibration, 
(2) Table of Radioactive Isotopes, 7th edition, 1986 • 

• LBA!( TEST CRR'J'IFICATI01f ON REVERSE• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CERl'llfICATE OF CALIBRATION 
CUSTOM ALPHA STAHDARD(1' 

Radionuclide Th-230 Activity 2.617 nci Serial Number B401 

Reference Date Feb. 1. 1994 Half-Life"' 

Alpha ,Flux Rate ( 2 pi emission rate) 

PRIMCIPAL EMISSIONS"' 

alpha 

SOURCE DESCRIPTION 

Energy Ckev} 

4621.1 
4687.6 

t7,54 ± o.oJ\ x 10' years 

2904,9 particles/lninute 

Intensity ill 
23.4 
76.J 

The activity is homogenously incorporated into the anodized layer of 
an aluminum plate. The active dimensions are 150 mm by 67 mm and the 
overall dimensions are 159 mm by 69 mm by 6.35 mm thick. 

HE'l'HOD OF CALIBRATIOM 
This is a provisional assay. Final assay results will be reported for 
this source upon completion of intercomparison with the National 
Institute of Standards and Technology. 

The total activity and alpha flux rate were calibrated on a wide-area 
gas-flow proportional counter using an efficiency determined through' 
intercomparison with the National Institute of Standards and 
Technology. 

North Alllerican Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.S. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

Systematic uncertainty 
Random uncertainty 

;1 Total uncertainty 

dade2d 
Calibration Laboratory 

Notes 

A provisional assay is 
Calibration. 

± 1.56% 
± 1.19% 
± 2.75% 

(1) 

(2) Table of Radioactive Isotopes, 7th edition, 1986. 

QR\G\NA\. 

Date 

Method of 

( 
North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-07&f 



~ 
ENERGYSOWTJONS 

CALIBRATION 
CERTIFICATE 

EnergySoh,tions Services, inc. 
1570 Bear Creek Rd 
Oak Ridge, TN 37830 
Phone; (877) 462,4873 
Fax: (865) 220-1346 

Th" Cert"fi ·11 be IS l lcale WI . ed b Carl,rat" Cha accomoant )V I ton rts or h r bl m2s w ere ann 1ca e 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: [nergySolutions Monufacturer: Ludlum 

Address: J 570 Bear Creek Road Oak Ridge, TN 37830 Model: 19 Serial Number: 98100 

Contact Name: Tony Riggs Probe: NIA Serial Number: NIA 

Customer Purchase Work Order Callbratlon Method: 
Order Number: NIA Number: 2014-14016 Electronlc And Source 

INSTRUMENT CALIBRATION INFORMATION 
Instrument 

Range CaUbratloo Standard Tolerances Response Comments 
(jlR/hr) Volue (JlRlbr) As Found A•Left Calibrated lo aecordaoee with 

lnR/brl fuR/hr) CP-IN-WI-211 

5000 
4,000 f'R/1,r 3,600 • 4,400 4,000 4,000 Pulser: 100272 Cal Due: 03117/2015 

Blaek 2,500 J!Rll!r 2,1:50-2,750 2,S50 2,550 DVM: 97960214 Cal Due: 06/27/2015 

J,000 µRlbr 900. 1,100 1,000 1,000 Temp/Pren: 2551 Cal Due: 01127/2015 

40011Rlhr 360- 440 400 4IIO Humidity: 992290 Cal Due: 03/12/2015 

500 
250 pR/hr 225 • 275 250 250 

Black Temp: 22,7 'C 
Input cpm • 18,400 90 -110 100 100 Humidity: 27 % 

lnpul •pm• 37,800 180 • 220 195 195 
Pressure: 741 mmHg 

250 
Input cpm = 22,700 108. 132 120 120 G-ropiun: SAT Over Range; SAT 

Rt'<l 

Input q,m - 9,450 45.55 50 so Batteries: SAT Mech, Zero: SAT 

Input cpm - 7,530 3<i -44 40 40 FIS Response: SAT Audio: SAT 

50 
Input cpm = 4, 720 22.5 • 27.5 25 25 Light: SAT 

Black 

Input cpm *" 1,84(1 9-11 10 10 

Input cpm = 3, 780 18 • 22 19.5 19.5 
Source: 
Csl37# 049711 Due Date: O!l/09/llllS 

25 
Input cpm - 2,270 12 

High Voltage 
Red 10,8 • 13.2 12 As Found: 7SOV As Left: 7SOV 

Input <pm • 945 4.5 • 5.S 5 s cpml11R/br: As Found: 190 As Left: 189 

Precision Test-Reading 1: 25011Rlhr 2: l50µRlbr 3: 2so,.Rlhr Mean; 25011R/br l'recl,loo Tm: SAT 

COMMENTS 

Special Remarks: High Voltage: 675 Volts cpmlpR/br: 189 

STATEMENT OF CERTIFICATION 
We Certify that the instrument lisled above was calibrated and inspected prior to shipment and that it met al11he Manufacturers published operating specifications, 
We further certify lhat our Calibration Measurements are traceable to the National lnslltute of Standards and Technology. (We arc not responsible fbr damage 
incurred durina shimrn.mt or use ofthis instrument), 
lnctrument 

~ /c?~~ M.·.~. 
/'.:J' 

Calibrated By: R~iewedBv: Date: 
/J ""Certification Due '6 mo.): 06/22/2015 ' Certification Date: 12/22/2014 

I •certification Due (12 mo.}: 12/22/2015 
· t,_ anuuihon oue oate 1s aepenaant Qn users regutatory :requrrements, 

I 



.~ 
ENERGVSOLUTIONS 

CALIBRATION 
CERTIFICATE 

EnergySolutions Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: tSFStaff{a!cncrgywlutions,com 

IS ·u be ertJ cate wt accomnam ,v I non ·oo b ca1·1m1 · Ch arts or ea ws:. w ere ann11ca R din h r bl e 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 
Customer Name: Ener.,..SolutilJns Instrument Services Manufacturor: Ludlum 

Address: 1570 Bear Creek Rrn,d, Oak Ridge, TN 37830 
Model: 3 Serial Number: 266272 

Contact Name: Tony Riggs 

Contract/Task Work Order Calibration Method: 
Number: NIA Number: NIA Electronic end Source 

INSTRUMENT CALIBRATION INFORMATION 
Instrument 

Comments 
Instrument Calibration Standard Value Resoonse 1± 10%1 

Range (cpm) Before After Calibrated in accordance with 
Calibration Calibration CP•IN·Wl·Z19 

X0.1 JOO 100 100 Pulser: 1l093S Cal Due: 02/04116 

XO.I 250 150 150 DVM: 92160808 Cal Due: 06118/lfi 

XO.I 400 390 390 Templl're,s; 3076 Cal Due: 01/06/16 

XI 1,000 1,000 1,000 Humidity: 958670 Cal Due: 01130116 

XI 2,500 2,500 2,500 
Temp: 21.1 •C 

Xl 4,000 3,950 3,930 Humidity: 37% 

XIO 10,000 10,000 10,000 
Pressure: 738 mmHg 

XIO 25,000 25,000 25,000 Reset:SAT Sensitivity: SAT 

X 10 40,000 39,500 39,500 Audio, SAT Gootroplsm: SAT 

XIOO 100,000 100,000 100,000 FIS Resp: SAT BAT:SAT 

X 100 250,000 250,000 250,000 
Limited Use, 

X 100 400,000 395,000 395,000 XJOO scale for info only. 

Mech.Zero 0 0 0 
Use with GM pancake detector. 

HV Verification 

HV Adjustable from 400 to 1,500 181 SATO UNSAT 

Precision Test 
Reading I = 44,000 
Reading 2 = 44,500 
Reading 3 = 45,000 
Mean = 44,500 
121 SAT O UNSAT 

STATEMENT OF CERTIFICATION 
We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications. 
We further certify that our Calibrdltion Measurements are traceable to Ute National Institute of Standards and Technology. (We arc not responsible for damage 
incWTOO durine: shioment or use of this instrument). 
Instrument // 9/0s \'v\ Vc-----L. Calibrated Bv: Reviewed Bv: 

<:.,,' • . Date: 

Certification Date: 0911012015 
I *Certification Due (6 mo.\: 03/10/2016 
I *Certification Due (12 mo.): 09/10/2016 

· va!lviui10n uue uau. JS uepeouant on users regulatory req\llrements. 

Page l of 1 

i 
! 



~ 
EN ERGYSOLUTJON.S 

DETECTOR 
CERTIFICATE 

EnergySolutions Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, 1N 3 7830 
Phone: (877) 462-4873 
Email: JSFStaff(iiencrgysolutions.com 

fl This Certi cate will be aeco=anied bv Calibration Ch . am or Readin•s where Uftftlicable 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EnergySclutions Sen ices, Im:~ Manufacturer: Ludlum 

Address: 1570 Bear Creek Rood, Oak Ridge, TN 37830 Detector Model: 44-9 

Contact Name: Tony Riggs Serial Number: 101566 

Customer Purchase Order [ Work Order Evaluation Method: 
Number: NIA Number: NIA Source 

DETECTOR EFFICIENCV/RESPONSEIPRECISION INFORMATION 

I) Sour« Nuclide: Tc,-99 Serial Number: 119720 Original Activity (dprn): 2,562 Certification Date: l0/1411997 

l) Source Nuclide: T c--99 Serial Number: 119718 Original Activity (dpm): 10,520 Certification Date: 1011411997 

3) Souru Nuclide: Tc-99 Serial Number: 069507 Original AetMty (dpmJ: 237,960 Certification Date: 04101/199S 

Efflclene:y determined uolng 180-2 jig@ 1/8" geometry 

Source# GrossCPM NetCPM 4pl Efficiency 

Source I 330 280 10.9% 

Source l 2,550 2,500 12.2'!. 

Sourte3 44,500 44,450 18.7% 

INSTRUMENT INFORMATION DETECTOR INFORMATION 

Model Serial Number Due Date Bac!!ll:round Q~mliDK Voltaie Tba:ib2ld 

3 266272 0911012016 so 960 Volts l7mV 

COMMENTS 

Detectors calibrated with a Model 3 or 12 and may be used with any Model 3 or ll provided that the instrument is In 
cahbration and the Instrument was previously set op lo be used with a GM detector (operating voltage 900Volts) 

STATEMENT OF CERTIFICATION 

We Certify that the detector listed above was evaluated for proper operation prior 10 shipment and thal it met all the Manufacturers published operating 
spectficalions. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for 
damag:e incurred durinv. shinment or use of this detector). 
Detector 

~-,, Date: %,-,-f IV\~~ Certified Bv: Reviewed Bv: 
* Certification Due- (6 mo.): 03/10/2016 ' 

Certifiealion Date: 09/1012015 • Certification Due ( 12 mo.): 09/1012016 
vauUJ auon oue oate is aepen\,l(U,t on users regmatory requ1remems, 

Page l of I 
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~ 
ENERGY SOLUTIONS 

EncrgySolu1ic"' Services, Inc. 
1570 Bear Creel: Road 
Oak Ridge, TN 3 7830 
Phone: (877) 462-487 3 
Email; ISFS1amwenergysolutions.oom 

CALIBRATION 
CERTIFICATE 

This Certificate will be aocom--nicd "" Calibration Charts or Readin"' where -lieable 
CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Nam.: Ener•ttSo/ut/bns Jourumenl Services Manufilcturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 
Model: J 

Contact Name: Tony RJ««s 
Serial Number: 294545 

Conlract!T ••k Work Order Callbratlon Method: 
Numbtt: NIA Number: 2015-14398 Electrenle and Source 

INSTRUMENT CALmRATION INFORMATION 
ID51rument Comments lnmome111 Calibration Sllndard Vaine R-nse t± 10%1 

Range (cpm) Before Arter Calibrated In accordance wllb 
Calibration Callbratlnn CP•IN-WJ.219 

XO.I 100 100 100 Pulser: 120935 Cal Due: 02/04/16 

XO.l 150 250 250 DVM: 92260808 Cal Due: 06/18116 

XO.I 480 400 400 Temp/Press: 3076 Cal Due: 01/06/16 

XI 1,000 1,000 1,000 Humidity: 958670 Cal Due: 01/30/16 

XI 2,500 2,500 2,500 
Temp: 20.,·c 

XI 4,000 4,000 4,000 Humidity: 34% 

XIO 10,000 10,000 10,000 
Pftflure: 743 m.mHg 

X 10 25,000 25,000 25,000 Reset:SAT SemltMty: SAT 

X lO 40,000 40,000 40,000 Audio: SAT Geotroplsm: SAT 

X 100 100,000 100,000 100,000 FIS Resp: SAT BAT:SAT 

X 100 250,000 2511,000 150,000 i 
' Limited Use: 

XIOO 400,000 400,000 400,000 XJOO sea le for lnro only. 

Mecb.Zere 0 0 0 
u .. wltb GM Detector. 

HV Verllkatlon 

HV Adjustable from 400 to 1,500 l8J SAT O UNSAT 
HV Set at 900 ,o1 .. to be used with GM 
detectors. 

Pnelalon Test 
Reading I = 35,500 
Reading l = 36,000 
Reading l = l6,!00 
Mean = 36,000 

_@SAT ri UNSAT 
STATEMENT OF CERTIFICATION 

We Certify that the in$trument listed above was callbrnted and inspected prior to shipman and ihat it met all the Manufacturers published operating specifications. 
We further c«tify that our CiJ.libratioo Measurements are trai;eable lo the National Institute of S1andards and Technology. (We are not responsible for damage 
incurred duri ..... shinmcnt or use of this instrument\, 
lnstl'llment 

Calibrated Bv: I.../\~• . Reviewed Bv: C 11 '1 b ' J I (,:/ - -, c;;-,'-- Date: S/!rlfY 
*C~rtifi~tion Due 16 mo.\; 02/J7/l016 

CertincaUon Date: 08117/2015 
•certification Due Ul mo.l: 08117/2016 

; Caltbratlon oue oa1e 1s •vv~ ,_,. on users regu1a1ory requirements. 

Page I of I 



~ 
ENERGYSOlUTIONS 

DETECTOR 
CERTIFICATE 

EnergySo/11tions Services, Inc. 
l570 Bear Creek Road 
Oak Ridge, TN 37831 
Phone: (877) 462.-4873 
Email: )SFS1aflla,energysolu1ions.com 

lS ert, te will be accomnl'>nied bv Calibration Charts or Rea.din....._ where ann11cab e n,· C ·oo, J' 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Cu•tomer Name: EnorgySolutlo1ts lnrt...,mont S.rvl<es Manufacturer: Ludlum 

Address: l S70 Bear Creek R ... d, Oak Ridge, TN 37838 D-Model: 44-9 

Contact Name: Tooy Riggs Serial Number: ES0048 

Customer Purchase Order Work Order Evaluatloa Method: 
Number: NIA Number: 2015-14398 Source 

DETECTOR EFFICIENCY/RISPONSEJPRECISION INFORMATION 

I) Source Nu<:llde: Tc-99 Serial Number: llfflO Original Activity (dpm): 2,561 Certification Date: 10/14197 

2) Souree Nuclide: Tc-99 Serial Number: 119718 Orillfflal Aetlvity (dpm): 28,520 Certirteatloo Date: 111114/97 

3} Source Nuclide: Tc-99 Serial Number: 069507 Original Activity (dpm): 237,'HiO Certification Date: 04/01/95 

Efficiency demmlned using 180-2 jig @118" geometry 

Source II GrouCPM NetCPM Efficiency 

Source I 330 l!>S 11.5% 

Sourcel 2,450 2,415 l 1.ll% 

Source3 36,000 35,%5 IS.!% 

INSTRUMENT USED TO DETERMINE EFFICIENCY DETECTOR INFORMATION 

Mm! Serial Number Due Dal! D1s!!&!l!!!nd lsoml 211trllina V!llt""" 

3 294S4S 081171201/i 35 900V 

COMMENTS 

STATEMENT OF CERTIFICATION 

We Certify that the detcctor listed above was evaluated for proper operation poor to shipment and that il met all the Manufacturers published operating 
specifications, We !\miler cenify lha1 our Calibration Measurements arc l!!ICeable 10 the National lnslitute of S1a11dards and T cchnology. (We are not responsible for 
damaa:e incurred durinll shinonent or use of this detector). 
Detc,:tor 

- i)ti/i,2 l, 
Certified Bv: l..A~ I ' Reviewed e,,: Date: h/J7/ Jf,-) - ' ,;,.~LI\..'-'" 

Certification Date: 08/17/l015 ,sfil -'-Certification Due: 0 71.?016 

Page l of l 

I 

! 

I 



~ 
ENERGVSOlUT/ONS 

EoergySolurions Services, inc. 
I 570 Bear Creek Rd 
O•k Ridge, TN 37830 
Phone: {877) 462-4873 
Fax: (865) 220-1346 
Email: ISFS1atfaz:'cnggysolutions . .;orn 

CALffiRATION 
CERTIFICATE 

1s Cc:ru J\!ate w1 be accornnam JV ,a I ratton 'ed b C l"b . Ch ans or ma:s W ere ann 1ca e Read. h r hi 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer N•me: E.nergySolutlons Services, Inc. Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Model: 2350-1 Serial Number: 120588 

Contact Name: Tony Rigg• Probe: N/A Serial Number: NIA 

Customer Purchase j Work Order CaUbratioo Method: 
Order Number: NIA Number: 201S.14307 Electronic 

INSTRUMENT CALIBRATION INFORMATION 

Instrument Calibration Instrument Response (Tolerance 
Comments 

Standard ,i,)0% ofCallbratioo Std. Values) 
Range Value Before After Calibrated In actordanee with (CPM) 

(CPM) Calibration Callbratlon CP-IN-Wl-239 

400 400 403 403 Pul,..r: 111860 Cal Due: 10/09/IS 

4,000 4,000 4,028 4,028 DVM: 88020324 Cal Due: 02/07/16 

40,000 40,000 40,247 40,247 Temp/Press: 3076 Cal Due: 01/116116 

400,000 400,000 402,193 402,193 Humidity: 958670 Cal Due: 01130116 

HV Cal Values Desired HV Tolerance As Found As Left 
1Ml3S4l HV ERt-·' IVoltmeterl IVDC\ fVDCJ /VDCJ CP firmware Version: 37U2N21 

500 (490. SIO) 499 499 
UO firmware Version: 3712JNOS 

1,500 (1,498 • 1,502) 1,500 1,SOO 

2,000 {1,940. 2,060) 1,991 1,992 
Temp: 21.0 ·c 
Pn!ffllre: 742 mmffg 

Parameter Tolerapce (;;i;:10%) As Found A• Left 
Humidity: 36.l % 

Thresliold T = I 00 10 * (9 to 11) mVDC 10.0 10.0 BAT >4.5: SAT 

Threshold T = SOO SO± (45 to SS) mVOC 49.8 49.S Volume: SAT ACK/Scroll: SAT 

Threshold T = 1000 100 = (90 to 110) mVDC 97 97 Audio Divide: SAT Count: SAT 

Wind-Width W = 100 10 ±( 9to II) mVDC Ill lO Backllght: SAT Alarms: SAT 

Dfsplay·to-mV ratio: 100 /JO mV Overload Test: SAT Physical Cond: SAT 

STATEMENT OF CERTIFICATION 

We Certify that the instrument listed abov~ was calibrated and inspt,'lCled. prior to shipmcnL and lhat it m~ all the Manufacturers publlshed operating spe,::ificatious. 
We furth« eenify that our Calibration Mcasun:meots a.re u11ct:abte to !he National tnstilute of Sta.11dan1s and Technology. (We are not responsible for dama_gc 
incurred during shi pmc::nt or U$C of _..'!!Is in.•uru mcnt }. 

Instrument dh Calibrated By: RcYlewed By: ' ////).,, ~1,,.,:,.-0- Date: l J J'l/ I:;-
/ 'cMoi.cation Due (6 mo.): 12119120)$ 

Calibration Date: 06119/2015 • Certiiication Due (ll mo.): 06/1912016 
ua1U>ratlon uue aate 1s d1 ep enuent on users re u,atorv g UlretllCTltS. 

Page I of 1 



;::::::--
ENERGYSOLUTIONS 

CALIBRATION 
CERTIFICATE 

EnergySo/ulion.r Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISFStaff@"energysolutiomH:Om 

n,· C 'fi 1s .ert1 1cate w, accomnam ,v a, tton ·oo b c n,ra · Ch arts or me.s w ere ;)M\i Read' h licabt e 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name; EnergySolutloos Io1trument Semus Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Detector Model: 44-10 

Contact Name: Tony RJggs Serlal Number: 318218 

Customer Purchase Work Order Evaluation Method: 
Order Number: NIA Number: l01S.l43ll7 Sour<• 

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

I) Soun:e Nuclide: c,'" Serial Number: 019455 Activity: 511Ci nominal Ctttllkatlon Date: NIA (U!!<d for Plateau Only) 

l) Soun:e NueUde: Ca131 Serial Number: 049711 Activity: Variable Due Date: 09/09/2015 

Scaler Information Precision Test mR/Hr (Souroe #l) 

2350-1 #120588 Count! 2.01 

Due Date 061191:WlS Countl 2,00 

Thl'flhold T-100 (IOmV) Count3 2.00 

Cable Length 5ft Average l.003 

T emp/l'ress: 3076 Cal Due: 01/06/2016 Tolerance ±10°!. AU counts within '*'10% of Average 

Humidity Pen: 958670 Cal Due: 01/3012016 Pass/Fall 

Temp: 21.0 "C Humidity: 36.1 % Press: 742 mmffg 

Low Sample AC!Mty (400uR/llr): High Sample Activity (2mR/hr) Dead Time (DT): Calibration Constant (CC): 
UslnP Source #2 = 68 757 Uslo• Source #2 -257.177 l.455794E-05 S.626067E+Hl 

ATTACHMENTS DETECTORDATA:DOSERATEPROBES (mR/Hr) 

Dete«or Setup Report 1YES NO Desired E1posure Tolerance :t!Oo/a As Found As Lefl 

Barcode Report -JvES NO 4).400 0.Jfi0.-0.440 0.402 0.402 

Voltage Plateau: .JvES NO 1.00 0.901>-l.100 0.988 Q,988 

Hli:b Voltage: lOOOV 2 1.8-2.2 2.01 2.01 

COMMENTS 

.. Detectors set up with a 2350-1 may be used with any 2350-l provided that the 2350-1 to be used ls in calibration and the 
setup parameters are scanned into the l:350-1 prior to l1$e with that specific detector** 

STATEMENT OF CERTIFICATION 
we Catlfy that the dctaaor Usted above waf> evaluated for proper operation prior to shipment and that it met all the Manufacturm: published Opcfal:U'IJ 
specifications. We furthercenify that our Calibration Measurc:menls are tra,;eable 10 the National Institute of Standards and Technology. (We are not ~sible for 
damat?e incurred durinu shioment or use of this. detector}. 
Detedor a~ 'I ) ,p t),1)15-CertiOed Bv: Reviewed Bv: \J///Ju/, /Li,~- Date! , I • ~ J, f ..-

•certification Due (6mo): 12n91201S 
/ 

Certification Date: 06/1912015 
•eertlllcation Due (12mo): 06119/2016 

"--a1tvraimn uue uate is uepen ..... ru on users reguiamry requm,:ments. 

!'age l of l 
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BACKGROUNP PLATEAU 44-10 #318218 
700 104 
750 192 
900 338 
950 537 
900 760 
950 930 

-::,. 1000 1027 
1050 961 
1100 1056 
1150 972 
1200 969 
1250 990 
1300 1033 
1350 1063 

SOURCE PLATEAU CS137 BUTTON #09240 
700 1108 
750 1803 
800 2440 
950 3200 
900 3810 
950 3986 

.....,...1000 4111 
1050 4275 
1100 4120 
1150 4408 
1200 4369 
1250 4463 
1300 4325 
1350 4339 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup Dl in the Model 2350. 
Today's date is 06/19/2015. 
The current time of day is: 06:47:23. 

I have verified the list below .,-,:?A 
has NO discrepancies with the DETECTOR SETTINGS TABLE: ";/'(_,,., 

Comments: 

Model 2350 Serial#= 
User I.D. = 
High Voltage 
Threshold= 
Window= 
overload Current= 
Scaler Count Time 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier= 
Detector Dead Time= 
Detector Calibration Constant= 
Detector Model 
Detector Serial#= 
Ratemeter Alarm Setting 
scaler Alarm Setting= 
Integrated Dose Alarm Setting= 
Low Count Alarm Setting= 
Operating Battery Voltage= 

120588. 

1000 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
12 seconds. 
R. 
hr. 
auto. 
l.455794E-05. 
5.626067E+l0. 
44-lODOSE. 
318218. 
l.OOOOOOE+09. 
1000000. 
l.OOOOOOE+09. 
X. 
6.2 volts. 

---,1-~~--



DETl 

Model 2350 Serial #120588 

11111111111111111 IIIII IIIII IIII I I IIIII Ill llll 
*H1000$E* 

Set High Voltage: 1000 

Generated: 06/19/2015 06:48:25. 

11111111111111111111111111 I I IIIIII II IIII 
*T100$0* 

Set Threshold": 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111111 
*W1000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

I 1111111111111111111111 lllll Ill llll l llllllll II llllll 111111111111111111 
*F12$E* 

Set Scaler Count Time: 12 
*SU4$F* 

Set Readout Units= R 

I llllllll llll llll 111111111111111111 11111111111111111 IIII I I IIII IIII IIII 
*SB2$.* 

Set Readout Time Base= hr 
*SM0$3* 

Set Readout Range Multiplier= auto 

I IIIIIIII IIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llllll lllll 111111111111111111 
*SL1.455794E-05$0* 

Set Dead Time: l.455794E-05 

I llllllll llll llll llll llllll lllll lllll lllll lllll lllll 11111111111111111111111111111111111111 
*SC5.626067E+l0$W* 

Set Calibration Constant: 5.626067E+l0 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll llll 11111111111111111 
*M44-10D0SE$D* 

Set Detector Model: 44-lODOSE 

11111111111111111 IIIII IIIII IIIII IIIII IIII I I IIII I I II IIII 
*N318218$%* 

Set Detector Serial#: 318218 

I lllllll llll llll llllll lllll lllll lllll lllll lllll llllll 11111111111111111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: 1.000000E+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll 111111111111111111 
*Kl000000$H* 

Set Scaler Alarm: 1000000 

I IIIIIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill II I Ill 1111111111111111111 llll 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: l.OOOOOOE+09 

111111111111111111111 I I IIII IIII IIII 
*SP1$7* 

SAVE PARAMETERS AS Dl 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup D2 in the Model 2350. 
Today's date is 06/19/2015. 
The current time of day is: 06:47:46. 

I have verified the list below /2, 
has NO discrepancies with the DETECTOR SETTINGS TABLE:~~~1~'~(.,~~ 

Comments: 

Model 2350 Serial#= 
User I.D. = 
High Voltage 
Threshold= 
Window= 
Overload Current= 
Scaler Count Time 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier= 
Detector Dead Time= 
Detector Calibration Constant= 
Detector Model 
Detector Serial # = 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting 
Low Count Alarm Setting= 
Operating Battery Voltage= 

120588. 

1000 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
60 seconds. 
counts. 
min. 
auto. 
1.455794E-05. 
l.OOOOOOE+OO. 
44-lOCPM. 
318218. 
1.000000E+09. 
1000000. 
l.OOOOOOE+09. 
X. 
6.2 volts. 



DET2 

Model 2350 Serial #120588 

11111111111111111 IIIII IIIII IIII I I IIIII Ill llll 
*Hl000$E* 

Set High Voltage: 1000 

Generated: 06/19/2015 06:49:00. 

11111111111111111 IIIII IIII I I IIIIII II IIII 
*Tl00$Q* 

Set Threshold-, 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111111 
*W1000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

11111111111111111 IIII I I IIIII Ill llll I IIIIIIII II llllll 111111111111111111 
*F60$H* 

Set Scaler Count Time: 60 
*SU7$I* 

Set Readout Units= counts 

11111111111111111 IIII I I Ill lllll llll 11111111111111111 IIII I I IIII IIII IIII 
*SB1$-* 

Set Readout Time Base= min 
*SM0$3* 

Set Readout Range Multiplier= auto 

I llllllll 111111111111111111 lllll lllll lllll lllll lllll 11111111111111111111111111111111111111 
*SL1.455794E-05$0* 

Set Dead Time: l.455794E-05 

I llllllll llll llll llll llllll lllll lllll lllll lllll lllll 111111111111111111111111111111 IIII 1111 
*SC1.000000E+00$0* 

Set Calibration Constant: 1.000000E+OO 

111111111 Ill lllll llll llllll lllll llllll llllll lllll 1111111111111111 
*M44-10CPM$-* 

Set Detector Model: 44-lOCPM 

I IIIIIIII Ill lllll lllll lllll lllll lllll 111111111111111111 
*N318218$%* 

Set Detector Serial#: 318218 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: l.OOOOOOE+09 

111111111111111111111111111111111111111111111111111111111111 
*Kl000000$H* 

Set Scaler Alarm: 1000000 

I IIIIIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill II I Ill lllll 111111111111111111 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: l.OOOOOOE+D9 

11111111111111111 IIII I I IIII IIII IIII 
*SP2SB* 

SAVE PARAMETERS AS D2 



~ 
ENERGYSOLUT/OM' 

CALIBRATION 
CERTIFICATE 

EnergySolutions ServlOCS. Inc. 
1570 BearCreek Rd 
Ool< Ridge, TN 37830 
Phone: (877) 462-4873 
Fax:(865)220-1346 
Email: ISFStartlmenergysolytions.com 

Thi, Certificate will be accomoanied hv Calibration Charts or Readines where ,rnnlicable 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

CuBtomer Name: l!nertl)ISolutions Instrument Services Manufaetu:re,-: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Model: 23511-J Serial Number: IZIJ<W7 

Contact Name: Tony Riggs Probo: NIA Serial Number: NIA 

Customer Purchase I Work Order Calibration Method: 
Order Number: NI A Number: NIA Elel:tronlc 

INSTRUMENT CALIBRATION INFORMATION 

Callbrallon Standard 
Instrument ResponBt! (±ID%) 

lnsll'umenl Range Value 
Comments 

(CPM) (CPM) Before After Calibrated In ac,:ordance wltb 
Calibration Callbradon CP•IN•Wl-23!1 

400 400 399 399 Pulser: 100272 Cal Due: 03117/2015 

4,000 4,000 4,003 4,003 DVM: 97960214 Cal Due: 06/27/2015 

40,000 40,000 40,007 40,007 Temp/Press: 3076 Cal Due: Ol/Olill016 

400,000 400,000 400,204 400,204 Humidity: 9922911 Cal Due: 03/l21.ZOI5 

RV Cal Values Desired HV Tolerance A>Fouad AsLeft 
£Ml350 HV Ent-' iVoltmeter\, ·;.-- l'Vl)C} tvnr\ CP Firmware Version: 37122N21 

SIJO (4!I0-510) 4119 4119 110 Firmware Venlon: 37l23N0S 

1,500 (1,4!111-1,502) 1,500 1,500 

2,000 (1,940·2,0fiO) 1,995 1,99S 
Ternp: 21.6 'C 
Pressure: 748mmHg 

Parameter Tolerance(±JO%) As Found As Left 
Humidity: 21 % 

Threshold T • 100 10 o,(9 to 11) mVDC 12 10.4 BAT >4.S: SAT 

Tllreohold T • 500 51H (45 to 55) m VDC fiO 48 VolulD<':SAT ACK/Scroll: SAT 

Threshold T •1000 100o,(90to IIO)mVDC 115 102 Audio Divide: SAT Count: SAT 

WlndGW Width W = 100 10 o,( 9tu 11) mVDC 10 10 Bacldlght: SAT Alarms: SAT 

Display-1<,-mv ratio: 100 to 10 mV Overload Test: SAT Physical Cood: SAT 

STATEMENT OF CERTIFICATION 

We Certify thal the instrument listed above was ca!ibratOO and inspected prior lo shipmenl and that it met all the Manufactur'ffl! published operating specifications. 
We further certify that our C11Jibt11.tion Measurements are traceable to the National Institute of Swnoords and Techno!ogy. (We are not responsible for damage 
incurred during shipmmt or use of dti!> instn.imcnl), 

lnstrumtnt 

Callbrakd By: M_ .Q j - Reviewed By: n ,1;412 L ;,/; 1/lL ~ Date: J/22 /1s· 

" *Certification Due (Omo): 0712212015 

Calibration Date: 01122/201S *Cert111cation Due 112mol: 01/22/2016 
La11Dratlon due date ts dependant on users regulatory requ1remems. 

Page 1 of I 

; 



~ 
ENERGYS0Llll/ONS 

Enc:rgySo(wions ServicC:5, Inc. 
1570 Bear Creek Road 
Oak Ridge. TN 37830 
Phone: (877) 462-4873 
Email: ISFStaffta,energywlutilms.com 

This Certificate will be a..'COmnanied bv Calibration Chans or Readin•s where annlicable 

CALmRATION 
CERTIFICATE 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EnergySolutions Instrument Senices Man ufacturrr: Ludlum 

Addr .. s: 1570 Bear Creek Road Ook Ridge, TN 37830 Detector Model: 44-10 

Contact Name: Tooy Rigg• Serial Number: 1960ZZ 

Customer Purchase Work Order Evaluation Method: 
Order Number: NI A Number: 1015-1417S Soor<e 

DETECTOR EFFICIENCY/RESPONSE/l'RECISION INFORMATION 

I) Source Nuclide: Cs"' S.,rlal Number: Activity: IOl,ICI nominal Cenillcatlon Date: NIA (Used lor Plateau Only) 
1296115 

2) Source Nuclide: Cs"' Serial Number: 049711 ActMty: Variable Due Date: 09109/2015 

Sealer lnfor...,.tlon Precision Test mR/Hr (Source #l) 

2350-1 1179037 Count 1 2.01 

Due Date 6/0S/l016 Count 2 2.00 

Threshold T=JOO (IOmV) Count 3 l.!19 

Cable Length 5ft. Average z.oo 
T omp/Pl'fts: 3076 Cal Due: 01116/2016 Tolerance ±10% All counts within ;1;10% ol Average 

Humidity Pen: 958670 Cal Duo: 011311/l016 Pau/Fall 

Temp: 20.6 •c Humidity: 35.5 % Press: 74Z mmHg 

Low Sample Activity (400uRlhr): Blgli Sample Activity (lmR/br) Dead Time (DT): Calibrallon Consrant (CC}: 
Uslov Source #2 - 68.423 Usf•n Source #2 • 253.66J 1.S28867E-OS 5.6218ffE+ID 

ATTACHMENTS DETECTORDATA: DOSE RATE PROBES (mR/HrJ 

Detector S-p Report vVES NO Desired Exposure Tolerance ,tJ 0% AB Found AsLeft 

Barcode Report ,/yES NO 0.4-00 0.360--0.440 0.401 0.401 

Voltage Plateau: ,/\'ES NO 1.00 O.!IOIH,100 0.984 0.984 

Hlgb Voltage: IIOOV 2 1.8-2.2 2.00 2.00 

COMMENTS 
••Detectors set up with a 23SO-l may be used with any 23SO-I provided that the 235&-lto be used ls in callhratlon and the 
setup parameters are scanned into the 2350-1 prior to use with that specifk detector** 

STATEMENT OF CERTIFICATION 
We Certify that the detector lisled above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating 
specifications. We funhet' ocnlfy th.ai our Calibration )..4!easuremen1s arc traeetible to the National lnstitute of Standards and Technology. ( We are not responsible for 
<,bmavc incurred during shipment or use of this detector). 

Detector d ,#. Ir; (t:, '11),i,. I 
Certified Bv: ./// .Y_r Reviewed Bv: \.1// / /{.l ~A,~ Date: V' 

,. :/ ti *Cenillcati&n Due (6mo): 12/06/2015 
Certification Oate: 06105/2015 

•c.,.tificati<>• Due{llmo): 06/0S/2016 

... L auoratton oue oate 1~ o< 1aant on users r eg u1ato ryreq mrements. 

Page I of I 



background plateau 44-10 #196022 6/5/15 5ft cable 
700 72 

750 170 
800 276 
850 00 
900 730 
950 872 
1000 985 
1050 1060 

-+1100 1071 
1150 10,1 
1200 1049 
1250 1077 
1300 1151 
1350 1122 
source pl•teau csl37 iouci button #1296115 
700 805 
750 1683 
800 2722 
850 3495 
900 4366 
~50 USS 
1000 5074 
1050 5181 

-,..uoo 5360 
1150 5249 
1200 5318 
1250 5373 
1300 5542 
1350 5632 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup Dl in the Model 2350. 
Today's date is 09/2B/2015. 
The current time of day is: 07:29:20. 

I have verified the list below 
has NO discrepancies with the DETECTOR SETTINGS TABLE=~~~"=1'2==---=~~-

Comments: 

Model 2350 
User I.D. = 
High Voltage= 
Threshold= 
Window= 
Overload Current 
Scaler Count Time 
Readout Units= 
Readout Time Base 

# 

Readout Range Multiplier 
Detector Dead Time= 
Detector Calibration Constant 
Detector Model= 
Detector Serial#= 
Ratemeter Alarm Setting 
Scaler Alarm Setting 
Integrated Dose Alarm Setting 
Low Count Alarm Setting= 
Operating Battery Voltage= 

129407. 

1100 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
12 seconds. 
R. 
hr. 
auto. 
1.528867E-05. 
5.621807E+l0. 
44-lODOSE. 
196022. 
1.000000E+09. 
1000000. 
l.OOOOOOE+09. 
x. 
6.3 volts. 



DETl 

Model 2350 Serial #129407 

I lllllll llll lllll lllll lllll 111111111111111111 
*H1100$F* 

Set High Voltage: 1100 

Generated: 09/28/2015 07:32:00. 

11111111111111111111111111 I I IIIIII II IIII 
*T100$Q* 

Set Threshold: 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111111111 11111111111111111 IIIII IIII I I IIIIII IIIII IIII IIIII Ill I I IIIII Ill llll 
*Wl000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0?? 

11111111111111111 IIII I I IIIII Ill llll I IIIIIIII II llllll 111111111111111111 
*F12$E* 

Set Scaler Count Time: 12 
*SU4$F* 

Set Readout Jnits R 

I llllllll llll llll 111111111111111111 111111111111111111111 I I IIII IIII IIII 
*SB2$.* 

Set Readout Time Base; hr 
*SM0$3* 

Set Readout Range Multiplier auto 

I IIIIIIII IIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llllll lllll 111111111111111111 
*SL1.528867E-05$2* 

Set Dead Time: 1.528867E-05 

I llllllll llll llll llll llllll lllll lllll lllll lllll lllll llllll 11111111111111111111111111111111 
*SC5.621807E+l0$T* 

Set Calibration Constant: S.621807E+l0 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll llll 11111111111111111 
*M44 10D0SE$D* 

Set Detector Model: 44-lODOSE 

I IIIIIIII Ill lllll lllll lllll lllll lllll 111111111111111111 
*Nl96022$S* 

Set Detector Serial#: 196022 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: 1.000000E+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll llll I I IIIII Ill llll 
*Kl000000$H* 

Set Scaler Alarm: 1000000 

I IIIIIIII Ill llll llllll lllll lllll lllll lllll lllll llllll 111111111111111111 11111111111111 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: l.OOOOOOE+09 

I IIIIIIII IIIII Ill 111111111111111111 
*SP1S7* 

SAVE PARAM2TERS AS Dl 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup D2 in the Model 2350. 
Today's date is 09/28/2015. 
7he current time of day is: 07:31:23. 

I have verified the list below 
has NO discrepancies with the DETECTOR SETTINGS TABLE: 

Comments: 

Model 2350 Serial#= 
User I.D. = 
High Voltage 
Threshold= 
Window= 
Overload Current 
Scaler Count Time 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier 
Detector Dead Time= 
Detector Calibration Constant 
Detector Model 
Detector Serial#= 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting 
Low Count Alarm Setting= 
Operating Battery Voltage= 

129407. 

1100 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
60 seconds. 
counts. 
min. 
auto. 
l.528867E-05. 
l.OOOOOOE+OO. 
44 lOCPM. 
196022. 
l.OOOOOOE+09. 
1000000. 
l.OOOOOOE+09. 
X. 
6.3 volts. 



DET2 

Model 2350 Serial #129407 

11111111 llll lllll lllll 11111111111111111111111 
*Hll00$F* 

Set High Voltage: 1100 

Generated: 09/28/2015 07:32:36. 

I IIIIIIII Ill lllll lllll 111111111111111111 
*Tl00$Q* 

Set Threshold: 100 

I 1111111111111111 11111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111 
*Wl000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

I IIIIIII IIII IIIII IIII I I IIIII Ill llll 11111111111111111111111111111111111 
*F60$H* 

Set Scaler Count Time: 60 
*SU7$I* 

Set Readout Units= counts 

I llllllll llll llll 111111111111111111 I llllllll lllll 111111111111111111111 
*SB1$-* *SM0$3* 

Set Readout Time Ease= min Set Readout Range Multiplier= auto 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*SL1.528867E-05$2* 

Set Dead Time: l.528867E 05 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*SC1.000000E+00$0* 

Set Calibration Constant: l.OOOOOOE+OO 

11111111111111111111111111111111111111111111111111111111111111111 
*M44-10CPM$-* 

Set Detector Model: 44-lOCPM 

I IIIIIIII Ill lllll lllll lllll lllll lllll llll I I Ill I I Ill llll 
*N196022$$* 

Set Detector Serial#: 196022 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: l.000DOOE+09 

I 1111111111111111 111111111111111 IIIII IIIII IIII I I IIIII Ill llll 
*Kl000000$H* 

Set Scaler Alarm: 1000000 

I IIIIIIII Ill llll 111111111111111111111111111111111111111111111111111111111111111111111 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: l.OOOOOOE+09 

I IIIIIIII IIIII Ill 111111111111111111 
*SP2$8* 

SAVE PARAMETERS AS D2 



10 September 1996 Men/wo 
Page 1 of 2 pages, Issue 07/95 

CERTIFICATE 
No. 215395 

for a Sealed Radioactive Source 

Source Type: Alpha Wide Area Reference Source 

Product Code TZRX1922 
Drawing 
Dimensions of Active Surface 
Overall Dimensions 
Source No. 
Nuclide 

Measurement Data 
Activity 
Overall Uncertainty* 
Alpha Surface Emission Rate 
Reference Date 
Traceability* 

Leakage and Contamination Test(s) 

Test Method(s)* 
Test(s) passed on 

Additional Information 

ISO Classification* 
Recommended Working Life* 
Remark 

• see page 2 for explanation 

:r·~Jr~~ 
(Production Manager) 

Amersham Buchler 
GmbH & Co KG 
Sitz Ar;;,unschweig. Registcrgericht 
Braunscbweig. HRA 8621 

PersOnlich baftende Gesellschafterin: 

Amersham Buchler GmhH. 

Sitz Braunschwe1g. RegistcrgendH 
Braunschweig HRB 636 

VZ-1368 
036mm 
047mmx3mm 
FD763 
Thorium-230 

339 Bq 
± 10 % 
158 s 1 ± 5 % in 2 n steradian 
3 September 1996 
Defined on page 2 

I 
10 September 1996 

C.34645 
10 years 

Geschaf1sfuhrer: 
Dr. Anthom· J. D'Eu:Hachio 

Vorsitzender dl'::. Aufsichtsrntes: 

Wolfgang Busselberg 

Amersham Buchler 

GmbH&CoKG 

Gieselweg 1 

D-38110 Braunschweig 

Postfach 11 49 

D-38001 Braunschweig 

Tel. (05307) 930-0 

Fax (05307) 930-293 

Fax-Zentrale 930-237 

,.Amersham 
The Health Science Group 

Deutsche Bank AG Braunschweig 
HLZ 270 700 30. Konto 0168815 

Poscgimamf Hannover 

BLZ 250 100 30, Konto 3133 30-300 



!!! - - -
~ Eckert & Ziegler 

Isotope Products 

~~~H !W~n8~ Ti1313itt§ 
Valencia, California 91355 

Tel 661•309·1010 

Fax 661 ·257·8303 

CERTIFICATE OF CALIBRATION 
BETA STANDARD SOURCE 

Radionuclide: Tc-99 Customer: ENERGYSOLUTIONS (ENVIROCARE) 
Half-life: (2. 13 ± 0.05)E+05 years P.O.No.: 633593 
Catalog No.: EAB-09947U Reference Date: 15-May-13 12:00 PST 
Source No.: K3-991 Contained Radioactivity: 10.50 nCi 

Physical Description: 
A. Capsule type: Disk (47 mm OD x 0.76 mm THK) 
B. Nature of active deposit: 
C. Active diameter/volume: 

Electrodeposited and diffusion bonded Technetium metal 
45mm 

D. Backing: Stainless steel 
E. Cover: None 

Radioimpurities: 

None detected 

Method of Calibration: 

This source was assayed using a windowless internal gas flow proportional counter. 

Uncertainty of Measurement: 
A. Type A (random) uncertainty: 
B. Type B (systematic) uncertainty: 
C. Uncertainty in aliquot weighing: 
D. Total uncertainty at the 99% confidence level: 

Notes: 

± 0.5 % 
± 3.0 % 
± 0.0 % 
± 3.0 % 

- See reverse side for leak test(s) performed on this source. 

388.5 Bq 

- EZIP participates in a NIST measurement assurance program to establish and maintain implicit traceability 
for a number of nuclides, based on the blind assay (and later NIST certification) of Standard Reference 
Materials (as in NRC Regulatory Guide 4.15). 

- Nuclear data was taken from "Table of Radioactive Isotopes", edited by Virginia Shirley, 1986. 
- This source has a working life of 2 years. 
- This source had a surface emission rate of 12820 f3/min in 2rr on 23-Apr-13. 

2St);p1-l) 
Date EZIP Ref. No.· 1652-78 

ISO 9001 CERTIFIEO 

Medical Imaging laboratory Industrial Gauging laboratory 

24937 Avenue Tibbitts Valencia, California 91355 1800 North Keystone Street Burbank, California 91 504 



CER11F'ICATE OF CALIBRATION 
CUSTOM ALPHA STANDARD< 1 > 

Radionuclide Th-230 Activity 2.585 nci Serial Number B403 

Reference Date Feb. 1, 1994 Half-Life< 2 l 

Alpha Flux Rate ( 2 pi emission rate) 

PRINCIPAL EMISSIONS' 2 l 

(7.54 + 0.03) x 10 4 years 

2869.4 particles/minute 

alpha 

SOURCE DESCRIPTION 

Energy (keV) 

4621.1 
4687.6 

:i;ntensity (%) 

23.4 
76.3 

The activity is homogenously incorporated into the anodized layer of 
an aluminum plate. The active dimensions are 150 mm by 67 mm and the 
overall dimensions are 159 mm by 69 mm by 6.35 mm thick. 

METHOD OF CALIBRATION 
This is a provisional assay. Final assay results will be reported for 
this source upon completion of intercomparison with the National 
Institute of Standards and Technology. 

The total activity and alpha flux rate were calibrated on a wide-area 
gas-flow proportional counter using an efficiency determined through 
intercomparison with the National Institute of Standards and 
Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.S. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

Notes 

Systematic uncertainty 
Random uncertainty ;_::;;~nty 

Calfbration Laboratory 

± 1.56% ORIGINAL 
± 0,97% 
± 2.53% 

Date 

(1) A provisional assay is provided as specified in the Method of 
Calibration. 

(2) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSE• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



CERTIFICATE OF CALIBRATION 
CUSTOM BETA STANDARD< 1 > 

Radionuclide Tc-99 Activity 9.504 nCi Serial Number B399 

Reference Date April 1, 1994 Half-Lif e' 2 > ( 2 .13 + O. 05) x 105 years 

Beta Flux Rate ( 2 pi emission rate) 

PRINCIPAL EMISSIONS' 2 ) 

12131.9 particles/minute 

beta 

SOURCE DESCRIPTION 

Energy (keV) 

Eaax = 294 
Eavg = 85 

., 

Intensity(%) 

100 

The activity is homogeneously incorporated into the anodized layer of 
an aluminum plate. The active dimensions are 150 mm by 67 mm and the 
overall dimensions are 159 mm by 69 mm by 6.35 mm thick. 

METHOD OF CALIBRATION 
This is a provisional assay. Final assay results will be reported for 
this source upon completion of intercomparison with the National 
Institute of Standards and Technology. 

The total activity and beta flux rate were calibrated on a wide-area 
gas-flow proportional counter using an efficiency determined through 
intercomparison with the National Institute of standards and 
Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.S. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

Notes 

Systematic uncertainty 
Weighing uncertainty 

~~rtainty 

Calibration Laboratory 

± 3.08% 
+ 0.72% 
± 3.80% 

Date 

(1) A provisional assay is provided as specified in the Method of 
Calibration. 

(2) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSE• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 



Radioactive Source Leak Test Record 

Field Test Infonnation: 

HP /Instrument Tech: 

Source ID No. 

Isotope 

0494:tO 

Date of Leak Test 

Storage/Transfer Location 

Activity (µCi) 

Form CP·HP-PR-507-F1 
Rev.O 

o.ooC\so4: 
Field Survey Results (dpm)L\ooo ~~ l 4':loo~ (>1000 dpmB-1or>100dpm o notify RPM) 

1,-, ::4\:: \ ~ 44-<.f' -=#: Oct<o Zl I 
Model/ID: Instrument \'l--~ 1Stt:?.-'8 Detector 43-S :It \z.., 3 "'l 3 

If Field Test only, sign 
Field Test is Complete. 

,,, 144-'1 2..-/ 4:1- S' 
Calibration Due Date ~ 1-lc...-l4P -.1-h,-t1, 

and date 

If Field Test is in preparation for Semi-Annual or Initial Receipt ]eak test comp]ete the following: 

Date of Transfer to Lab: Received by: 

Laboratory Leak Test Results: 

Enter data below or check this box D to note Jab analysis is attached. 

Date of Analysis B-y * 0. * Total* MDA 
(µCi) (µCi) (µCi) (µCi) 

N/Jt -_, --

* If not less than 0.005 (µCi) notify RPM and I&C Leader. 

Date 

~/A Leak test counted by 

Date 

Leak test reviewed by 

HP/Instrument Tech action: 
Verify Lab Leak Test results are Jess than 0.005(µCi). 

JfLab tests are below 0.005 (µCi) submit form to the Health Physics Leader 
for review. 

Hea1th Physics Leader submits form to 1& C Leader to update History Record (CP
HP-PR-106-F9) and file this form in the source file. 

Page 1 of 1 

E!cc1ronic document~. once pnnted, are uncontrolled and may hecorne outdated Refer to the intraweb or the docurnen1 control authority for the current revision 



Radioactive Source Leak Test Record 

F1eld Test Information: 

HP/Instrument Tech: 

Source ID No. 

Isotope 

099c,po5 

~-'Z--30 

Date of Leak Test 

Storage/Transfer Location 

Activity (µCi) 

Form CP·HP-PR·507·F1 
Rev.O 

\'5 F 

o.oog tLoz 

fjeld Survey Results (dpm) .t-\ooo dfflA.¥.-'Y \?Joo~(> 1000 dpm B- r or> 100 dpm Cl notify RPM) t,, :4\: \l-4-5i:?)<.. 44~'1' -#- o9v"Z-II 
Model/ID: Instrument 1-z.. 1': "5,,s--ur Detector 4.3 ~s ::tt \Z..'1.373 

\1,\~-<j' \i../43-S 
Calibration Due Date '"D,...... 1--t.1.1-lu ,__ ,-tv-l<., 

If Field Test only, sign 
Field Test is Complete. 

and date l 1 / z..o / Z.o I S 

If Field Test is in preparation for Semi-Annual or Initial Receipt leak test complete the following: 

Date of Transfer to Lab: Received by: N/A 
Laboratory Leak Test Results: 

Enter data below or check this box D to note lab analysis is attached. 

Date of Analysis B--y * a* Total* MDA 
(µCi) (µCi) (µCi) (µCi) 

- t-J /A ~ 

' 

* If not less than 0.005 (µCi) notify RPM and I&C Leader. 

Date 

Leak test counted by 

Date 

Leak test reviewed by 

HP/Instrument Tech action: 
Verify Lab Leak Test results are less than 0.005(µCi). 

IfLab tests are below 0.005 (µCi) submit fonn to the Health Physics Leader 
for review. 

Health Physics Leader submits form to I& C Leader to update History Record (CP
HP-PR-106-F9) and file this form in the source file. 

Page 1 of 1 

Electronic documents, once pnnted, are uncontrolled and may become outdated Refer lo the intraweb or the documen1 control Euthority for lhe current revision 



Radioactive Source Leak Test Record 

Field Test Information: 

HP/Instrument Tech: Date of Leak Test 

Source ID No. DSl3D3 Storage/fransfer Location 

Form CP-HP-PR-507-F1 
Rev.O 

\SV 

Isotope --rz _.-C\q Activity (µCi) 0. 0 \OS 

field Survey Results (dpm) Lt= 4r-Jsi 4 Ltoo~~ (> 1000 dpm B-ror>100 dpm o notify RPM) 
\"Tl#"° \24 ~ 44-~"J # Octc..oz..11 

Model/ID: Instrument \2-# '§"t 15 z_g Detector 4.3-S# 1-z..,,3c3 

If Field Test onJy, sign 
Field Test is Complete. 

,,, l4c..\-'l /'.,_/ 4~-s 
Calibration Due Date ~ ,-11.1-t llD'"'- ,_,.., -t t4 

I 

and date 

If Field Test is in preparation for Semi-Annual or Initial Receipt leak test complete the following: 

Date of Transfer to Lab: Received by: 

Laboratory Leak Test Results: 

Enter data below or check this box D to note lab analysis is attached. 

Date of Analysis B--y * a* Total* MDA 
(µCi) (µCi) (µCi) (µCi) 

.- tJ / (+-
·~ 

-

* If not less than 0.005 (µCi) notify RPM and I&C Leader. 

Date 

Leak test counted by 

Date 

Leak test reviewed by 
tJ //( 

HP/Instrument Tech action: 
Verify Lab Leak Test results are Jess than 0.005(µCi). 

IfLab tests are below 0.005 (µCi) submit fonn to the Health Physics Leader 
for review. 

Health Physics Leader submits form to l& C Leader to update History Record (CP
HP-PR-106-F9) and file this form in the source file. 

Page 1 of 1 

Elecl.Jonic documents, once pnnted, are uncontrolled and may become ouldated Refer to the intraweb or the documen1 control au1hority for the curren1 revision 



Radioactive Source Leak Test Record 

fjeJd Test Information: 

HP/Instrument Tech: Date of Leak Test 

Source ID No. Storage/fransfer Location 

Isotope ts ~ \ 3 7 Activity (µCi) 

Form CP-HP-PR-507-F1 
Rev.O 

11 / zo /z..oi s 

IS F 

Field Survey Resu)ts (dpm) L \ooo d.f':' f ::1':, £..loo t oe.. (> l 000 dpm B-.., or> 100 dpm II notify RPM) 
,,, .:tt- ,z..4sec... 44-'f # octu -i..11 

Model/JD: Instrument 12- 4t' Zfl<J:'Z-'8' Detector 4 ~ -s 1t ,i.u,! 
_c:,,.__.,.......,..__c.__ ___ ,,-,-,-~~ ,~{4-3-, 

Calibration Due Date 'A) ..... ,-\I.rte., t)-._ -,4.c..,-t1.., ----+--=----~-

If Field Test only, sign 
Field Test is Complete. 

and date \t/ '.2-o I U>I S 

If Field Test is in preparation for Semi-Annual or Initial Receipt leak test complete the following: 

Date of Transfer to Lab: Received by: 

Laboratory Leak Test Results: 

Enter data below or check this box O to note lab analysis is attached. 

Date of Analysis B--y * 0. * Total* MDA 
(µCi) foCi) (µCi) {µCi) 

N/A 
..... --

* If not less than 0.005 (µCi) notify RPM and I&C Leader. 

Date 

Leak test counted by 

}//!)vie,~~ 
Date 

Leak test reviewed by 1)/2$0> 

HP/Instrument Tech action: 
Verify Lab Leak Test results are less than 0.005(µCi). 

IfLab tests are below 0.005 (µCi) submit fonn to the Hea)th Physics Leader 
for review. 

Health Physics Leader submits form to I& C Leader to update History Record (CP
HP-PR-106-F9) and file this form in the source file. 

Page 1 of 1 

Electronic documents, once printed, are uncontrolled and may become outdated Refer to the intraweb or the documen1 control authority for the current revision 



Radioactive Source Leak Test Record 

Field Test Information: 

HP/Instrument Tech: Date of Leak Test 

Source ID No. D394::o4- Storage/fransfer Location 

Form CP-HP-PR-507-F1 
Rev.O 

\S 

Isotope --n;;_ ~ Z 3 e, Activity (µCi) 0. 00 2.-5 65 

Field Survey Results (dpm)"'-iaoo ~J-J/ ~ 4«x> ~oe... (>1000 dpm B-yor >JOO dpm o notify RPM) 
\"11 -* l 56 4'1--,' .. o<H,.. 'Z-1\ 

Model/ID: Instrument ,,. _,. a:,~ Detector 4!>-s 4t- l"l-13, ~ 

If Field Test only, sign 
Field Test is Complete. 

h"1 f'-l'f-1 / l2...{43-S 
Calibration Due Date ~ 1-tc,--tc., D<,.C.. ,-t<,-t t., 

I 

~lLR-Q-l. and date 

If Field Test is in preparation for Semi-Annual or Initial Receipt leak test complete the fo11owing: 

Date of Transfer to Lab: Received by: 

Laboratory Leak Test Results: 

Enter data beJow or check this box D to note lab analysis is attached. 

Date of Analysis B-1 * (l * Total* MDA 
(µCi) (µCi) (µCi) (µCi) 

- M~ ? 
' 

* If not less than 0.005 (µCi) notify RPM and I&C Leader. 

Date 

Leak test counted by 

Date 

Leak test reviewed by 

HP/Instrument Tech action: 
Verify Lab Leak Test results are less than 0.005(µCi). 

If Lab tests are below 0.005 (µCi) submit fo:nn to the Health Physics Leader 
for review. 

Health Physics Leader submits form to ]& C Leader to update History Record (CP
HP-PR-106-F9) and file this form in the source file. 

Page 1 of 1 

Elecl.!onic documents, once printed, are uncontrolled and may become outdated Refe, to the intraweb or the document control authority for the current revision 
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EN EH( ;\SOLUTIONS 

EnergySolutians Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-487.3 
Email: ISFStaffa1 cnc[ID2ulu1inn~.rnrn 

CALIBRATION 
CERTIFICATE 

1l11s ert1 1catc w1 . C 'fi ·11 b e accompam ,y a 1 muon . 1arts or 'e<lb CJ'b. Cl ca mgs w ere appi 1ca R d' h r bl e 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 
Customer Name: EnergySollltiom Instrument Services Manufacturer: Ludlum 

Address: IS70 Bear Creek Road, Oak Ridge, TN 37830 
Model: 3 Serial Number: 269208 

Contact Name: Tony Riggs 

Contractrrask Work Order Calibration Method: 
Number: NIA Number: ZOIS-14235 Electronic and Source 

INSTRUMENT CALIBRATION INFORMATION 
Instrument Comments 

Instrument Calibration Standard Value Response(::!: 10%) 
Range (cpm) Before After Calibrated in accordance with 

Calibration Calibration CP-IN-Wl-219 

XO.I 100 100 100 Pulser: 120935 Cal Due: 02/04/16 

XO.I 250 250 250 DVM: 97960214 Cal Due: 06/27/15 

XO.I 400 400 400 Temp/Press: 3076 Cal Due: 01/06/16 

XI 1,000 1,000 1,000 Humidity: 958670 Cal Due: 01/30/16 

XI 2,500 2,500 2,500 
Temp: 21.6 • C 

XI 4,000 4,000 4,000 Humidity: 36% 

X 10 10,000 10,000 10,000 
Pressure: 742 mmHg 

X 10 25,000 25,000 25,000 Reset: SAT Sensitivity: SAT 

X 10 40,000 40,000 40,000 Audio: SAT Geotropism: SAT 

X IOO 100,000 100,000 100,000 F/S Resp: SAT BAT: SAT 

X 100 250,000 250,000 250,000 
Limited Use: 

X 100 400,000 400,000 400,000 XlOO scale for info only. 

Mech.Zero 0 0 0 
Use with GM Detector. 

HV Verification 

HV Adjustable from 400 to 1,500 181 SAT D UNSAT 
H V Set at 900 volts to be used with GM 
detectors. 

Precision Test 
Reading I = 32,000 
Reading 2 = 31,500 
Reading 3 = 32,000 
Mean= 3,!;8;3 
181 SAT lNSAT 

ST A TEMENT OF CERTIFICATION 
We Certify that the instrument lisll'CI abow was calibrated and inspected prior to shipment and that it met all the Manufacturt'Tli puhlished operating specifications. 
We funhcr ccnify that our Calibrntion l\kasurements arc 1r.iccable to the National Institute of Standards and Technology. (We are not r~-sponsible for damage 
incum~d during shipment or use or this insuumem ). 
Instrument /1 ,,/ef M, \--o::-l' S;11 /;c;-Calibrated By: Re,iewed Bv: ~ :';' ,,;; -;/ Date: 

V f*Ccrtification Due (6 mo.): 11/ll/201S ' I 
Certification Date: 05/11/20 IS 

I *Certification Due (12 mo.): 05/11/2016 
t a!ltiratmn ouc oatc 1s ct ep cnaant on usi.>rs re ulatorv re uirements. g q 

Page I of I 



EnergySolutions Servic1.-s, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: I SFStaffa cncrg\ ,olutions.rnrn 

JS ertJ 1catc w1 Th' C 'fi ·11 b c accomoam !Y a I ration Charts or 'edb Crb ca me:s w ere aoo 1ca R d. h r bl C 

DETECTOR 
CERTIFICATE 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EnergySolutions Services. Inc. Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 ~etector Model: 44-9 

Contact Name: Tony Riggs Serial Number: 150446 

Customer Purchase Order Work Order Evaluation Method: 
Number: NIA Number: 2015-14235 Source 

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

I) Source Nuclide: Tc-99 Serial Number: J19720 Original Activity (dpm): 2,562 Certification Date: I0/14/97 

2) Source Nuclide: Tc-99 Serial Number: 119718 Original Activity (dpm): 20,520 Certification Date: I0/14/97 

3) Source Nuclide: Tc-99 Serial Number: 069507 Original Activity (dpm): 237,960 Certification Date: 04/01/95 

Efficiency determined using 180-2 jig @ 1/8" geometry 

Source# Gross CPM Net CPM Efficiency 

Source I 340 305 11.9% 

Source 2 2,350 2,315 11.3% 

Source3 31,500 31,465 13.2% 

INSTRUMENT INFORMATION DETECTOR INFORMATION 

Model Serial Number Due Date Background Qnerating Voltage Threshold 

3 269208 05/11/2016 35 900 Volts JSmV 

COMMENTS 

Detectors calibrated with a Model 3 or 12 and may be used with any Model 3 or 12 provided that the instrument is in 
calibration and the Instrument was previously set up to be used with a GM detector (operating voltage 900 Volts) 

STATEMENT OF CERTIFICATION 

We Cet1ify that the detector listed above was evaluattxl for propc-r operation p1ior to shipment and that it met all the Manufac1urers published operating 
specifications. We furtht"T certify that our Calibration Mt"dsuremcnts arc traceable to the National Institute of Standards and Technology. (We are not responsible for 
damage incurred during shipment or use of this detector). 

Detector 

d0r-M-~. ~/; Certified Bv: ' Re\'lewed B,·: Date: !5;1, r;s L 

Certification Date: 05/11/2015 
Certification Due (6 mo.): 11/11/2015 ( r 
Certification Due (12 mo.): 05/11/2016 

- 1. au oration due aatc 1s aepenaant on users regulatory requirements. 

Page l of 1 



~· 
EN ERGYSOLUTIONS 

EncrgySolu1io11s Services, Inc. 
I 570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone:(877)462-4873 
Email: !SFStaffra cncrgvsolutions.com 

IS ert1 1cate w1 Th' C .fi ·11 b caccompam 1y a I ration "ed b C rb . Ch arts or ea mgs w ere app 1ca R d' h I' bl C 

Customer Information Instrument Information 

Customer Name: EnergySolutio11s Instrument Services Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Model: 2929 Serial Number: 61549 

Contact Name: Tony Riggs Probe: 43-10-1 Serial Number: 024319 

Customer Purchase Work Order Calibration Method: 
Order Number: NIA Number: 2015-14240 Electronic And Source 

Instrument Calibration Information 

CALIBRATION 
CERTIFICATE 

M&TE ID Number Calibration Due Date Environmental Conditions 

Thermometer 3076 1/6/16 Temperature (°C) 22.7 

Barometer 3076 1/6/16 Pressure (mmHg) 74S 

Hygrometer 9S8670 1/30/16 I Humidity (%) 37.0 

Pulse Generator 4385S 6/4/16 
Calibrated In accordance with CP-IN·Wl-235 

DVM 92260808 5/31/15 

Isotope Source ID Number Decayed Activity (dpm) 2Pi Emissions (EPM) Source Cert. Date 

Pu239 071201 20,574 10,390/ min OS/01/2012 

Tc" 099608 21,311 10,500 / min 08/08/1996 

Th2311 119738 18,600 8,640/ min 10/20/1997 

Sry90 129676 11,177 8,371 /min OS/12/2003 

Frequency Calibration 

Desired (cpm) Tolerances (cpm) 
Alpha As Found Alpha As Left Beta As Found Beta As Left 

(cpm) (cpm) (cpm) (cnm\ 

40 40 40 40 40 40 

400 (392-408) 399 399 399 399 

4,000 (3,920 - 4,080) 3978 3978 3994 3994 

40,000 (39.lK - 40.8K) 39802 39802 39819 39819 

400,000 (392K - 408K) 398200 398200 398194 398194 

Background Determination Alpha As Found Alpha As Left Beta As Found Beta As Left 

Counts, Cb 8 7 856 967 

Time, Tb (min) 20 20 20 20 

Rate, Rb (cpm) .4 .3S 42.8 48.35 

Statement of Certification 
We Cenify tha1 the instrument listed above was calibrated and inspL'Cted prior to shipment and that it met all the Manufacturers published operating specifications. We 
funhL"T CL'l1ily that our Calibration ,~ .. r -z ~~~_9W!fe to the N~~ofStandar<ls and Technology. (We are not responsible for damage incurred 
durinl! shipment or use of · -- L;;itj. 

~ .~- ~---- ~~ ~//1 Calibrate~ Reviewed By: Date: 
/ I * Calibration Due (6 mo.): 11/18115 / ,. 

Calibration Date: 5/18/15 
I "' Calibration Due 02 mo.): 5/18/16 

.. t_ a1rnrat1on due date 1s aependent on users regu1atory reqmrements. 

Page I of 4 



CROSS TAU, & EFFICIEM \ SIIH. I 
Instrument ID: 61549 

As Found Alpha Threshold (mV) As Left Alpha Threshold (mV) 

165 165 

Alpha Source: Cross Talk - Performed using Pu239 #071201 

Parameter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, C, 27962 28736 920 1158 

Time, T, (min) 5 5 5 s 
Rate, R. (cpm) R.101;;; 5S92 Rs(al = 5747 R.1p1 = 184 R.1p1 = 231.6 

41T EFF (% Net cpm/dpm) 25.1% 27.9% NIA NIA 
(>2S%) 

2tr EFF (% Net cpm/emissions) 49.7% 55.3% NIA NIA 

%Crosstalk [a to Pl R.1111- RblPJ 
==3.38% 

(< 10%) 
R.101- Rblal 

As Found Beta Low Threshold As Left Beta Low Threshold As Found Beta High Threshold As Left Beta High Threshold 

6mV 6mV 58mV S8mV 

Beta Source: Cross Talk Performed Using Tc99 #099608 

Parameter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, C, 4 3 26094 · 27760 

Time, T, (min) 5 s s s 
Rate, R. (cpm) R.1 .. ,=.8 R.1aJ"" .6 R.,.1p1 =S218 R.ipi = S552 

4tr EFF (% Net cpmldpm) N/A N/A 24.49% 26.05% 
(>10%,) 

2tr EFF (% Net cpmlemissions) NIA NIA 49.7% 52.8% 

%Crosstalk IP to aJ R.1a1- RbtaJ 
(< 1%) =.OS% 

R.1111-~IPI 

High Voltage Power Supply Calibration 

Desired Voltage Tolerance DVM As Found DVM As Left 2929 Meter As Found 2929 Meter As Left 

600 540-660 610.8 610.8 600 600 

800 720-880 836.9 836.9 800 800 

1,000 900 - J,IOO 1,083.2 1,083.2 J,000 1,000 

1,200 1,080- 1,320 1,282.2 1,282.2 1,200 1,200 

1,300 1,170- 1,430 1,386.8 1,386.8 1,300 1,300 

As Found Vern Dial Reading As Left Vern Dial Reading 
High Voltage 

891,IV 3.76 900.IV 4.10 

Statement of Certification 

We Cl'11ify that the ins'("~~~,we'was calil:iratcd and in~pected prior to shipment and that it met all the Manufacturers published operating specifications. We 
fun her cc_nif)· that. Qur al~~r. .· ·Mc:i.~nts are t!"dc~e 1o the National Institute of Standards and T cchnolngy. ( We arc not n.-sponsible for damage incurred 
dunng shipment or us;:.,,f't s msuwn.1:ntf / 

Calibrat~ ~::::-- / /~,.;:---- /__ 
Re\-iewed By: Date: s;?/e4r 

~ * Calibration Due (6 mo.): 11/1811S !' / 

Calibration Date: 5/18/15 
* Calibration Due (12 mo.): S/18/16 

- l a11oratton oue oatc 1s oe cnocnt on users re p 11ato re u1rements. gu ry q 
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EFFICIE:NCY Sfl EE"f 
lostrument ID: 61549 

As Found Alpha Threshold (mV) As Left Alpha Threshold (mV) 

165 165 

Alpha Source: Efficiency determined using Th230 #119738 

Parameter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, C, 31511 31965 2648 2974 

Time, T, (min) 5 5 5 5 

Rate, R, (cpm) R., .. , = 6302 R.1aJ 6393 R.1p1 = 529.6 R.1p1 594.8 

41T EFF (o/o Net cpm/dpm) 
33.89% 34.4% NIA NIA (>25%) 

21T EFF (% Net 72.9% 74.0% N/A NIA 
com/emissions) 

As Found Beta Low Threshold As Left Beta Low Threshold As Found Beta High Threshold As Left Beta High Threshold 

6mV 6mV S8mV 58mV 

Beta Source: Efficiency determined using Sry90 #129676 

Parameter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, C, 22 88 20108 18416 

Time, T, (min) s 5 5 5 

Rate, R, (cpm) R.rol =4.4 R.1uJ = 17.6 R.1p1 = 4021.6 R.1p1 = 3683.2 

41T EFF (% Net cpm/dpm) 
N/A N/A 35.99% 32.96% {>10%) 

21T EFF (% Net NIA N/A 48.04% 44.0% cpm/emissions) 

St~ement of Certification 

We Certify that the i~ent listed above wa~d inspected prior to shipment and that it met all the Manufacturers published OJX..Tating 
specifications. We.further i,:c~iilibrati easuremcnts are traceable to the National Institute of Standards and Technology. (We are not 
responsible for damage ini urr · shi rnne or use of this instrument). 

Calibrated Bv: ~ ~ I Reviewed By: c;:;;:~ Date: s-h/9r 
Calibration~ /118115 // I * Calibration Due (6 mo.): 11/18/15 .,. / 

I * Calibration Due (12 mo.): 5/18/16 
~ t a11orat1011 aue aate is ae enaent on users re 11ato , re u1rements. p gu I) q 
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Instrument ID: 61549 

Source and Background Plateau Worksheet 

High Voltage Background Alpha Source Beta Source Cross Talk 

Alpha Beta Alpha Beta Alpha Beta u top p to a 

600 

650 

700 

750 

800 

850 See attached plateau page with crosstalk info added 

900 

950 As Found HV =891\' As Left HV: 900V 

IOOO 

1050 

1100 

1150 

Statement of Certification 

We Cerf- mat · tmment listed ahove was ,.,.i; " .. d inspected ~ .. :pment and that it met all the Manufacturers published operating 
specifi ations. We furth~~--r alibration M~"~ are traceable to the National Institute of Standards and Technology. (We are not 
responsible for dama~e · ed du · 1em-~fthis instrument). 

Date: -9,,.-Ws 
Calibration Date: 5/18/15 

* Calibration Due (6 mo.): 11/18/15 ' 
* Calibration Due (12 mo.): 5/18/16 

~ l a11oratmn due date 1:1 aepenctent on users regulatory requirements. 

Page 4 of 4 
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EN ERGVSOLUTIONS 
EnergySohitions Services. Inc. 

1570 Bear Creek Road 

Oak Ridge, TN 37830 

Phone: (877) 462-4873 

Fa,;: (865) 220-1346 

Email: Isfstaff@energysolutions.com 

CALIBRATION _,,._~------ -- " 

CERTIFICATE 

http://www.energysolutions.com/ 

Th' C 'f IS ert1 1catc w1 ·11 b eaccompam 1y a 1 ration . arts or ea mgs w ere appl 1ca e ·ec1 b C l'b . Ch R d' r bl h 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EneravSolutions Services, Inc. Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN Model: 2929 S.N. 61549 

Contact Name: Tony Riacs Probe: 43-10-1 S.N. 024319 

Customer Work Order 
PO No.: N/A Number: 2015-14240 Calibration Method: Electronic & Source 

Source Information 

Isotope Source ID Certifcation Date Activity (dpm) 
a Source Pu-239 071201 5/1/12 20,573 
B Source Tc-99 099608 8/8/96 21,311 

Ludlum Model 2929 High Voltage Plateau with crosstalk 

Operating High Back1 round Aloha Source Beta Source Crosstalk Efficiency 
Voltage Voltage Alpha Beta Alpha Beta Alpha Beta ato B 13toa a 13 

800 1 34 6,261 392 0 4,315 5.75% 0.00 30.43% 20.09% 
825 0 29 5,630 171 1 4,861 2.54% 0.02% 27.37% 22.67% 
850 0 35 5,710 180 2 5,564 2.56% 0.04% 27.75% 25.94% 
875 1 40 5,583 163 3 5,581 2.22% 0.04% 27.13% 26.00% 

SET 900 0 38 5,745 231 3 5,552 3.38% 0.05% 27.92% 25.87% 
925 0 51 5,732 274 2 5,306 3.93% 0.04% 27.86% 24.66% 
950 1 61 5,785 465 1 4,942 7.06% 0.00% 28.11% 22.90% 

STATEMENT OF CERTIFICATION 
We Certify that the Instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating 

specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not 
responsible for damage incurred during shipment or use of this instrument). 

Comments: ....- .. • 

// ----· _, 
_./···· . ..----·· :./··-:;, . 

/ .. · ·' -....--" ,/ 

Callbrat~::::L-,,::_-.: _ ) 
y// 
~ Date: 0/rY~r Reviewed By: 

/ 

Calibration Date: 5/18/15 Calibration Due: 5/18/16 

Page 1 of 1 



Computer Equivalent of Form IN-Wl-235-F1 (Page 4 of 6) 

Alpha Source Chi-Square Test 
Source Nuclide 

Ludlum Model 2929 Serial Number: 61549 Th-230 

Count Number (N) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Source Count (x) 

L= 

Mean= 6414.80 

c,;.; 100.04 

6411 
6304 
6596 
6596 
6334 
6567 
6364 
6355 
6415 
6347 
6401 
6387 
6475 
6359 
6591 
6288 
6429 
6327 
6429 
6321 

128296 

x-Mean 

-3.80 
-110.80 
181.20 
181.20 
-80.80 
152.20 
-50.80 
-59.80 

0.20 
-67.80 
-13.80 
-27.80 
60.20 

-55.80 
176.20 

-126.80 
14.20 

-87.80 
14.20 

-93.80 

Chi2 = 29.64 

2a= 200.07 4302 

Reduce Chi Square=/ H>(J0054 3a- 300.11 

Pertormed B;~~~-y,~~ 

Reviewed By/Date ~ / ~ 

Source ID 
99603 

(x-Mean)2 

14.44 
12276.64 
32833.44 
32833.44 

6528.64 
23164.84 

2580.64 
3576.04 

0.04 
4596.84 

190.44 
772.84 

3624.04 
3113.64 

31046.44 
16078.24 

201.64 
7708.84 
201.64 

8798.44 

190141.20 



Computer Equivalent of Form IN-Wl-235-f 1 (Page 4 of 6) 

Beta Source Chi-Square Test 

Ludlum Model 2929 Serial Number: 

Count Number (N) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Source Count (x) 

I:= 

Mean = 5576.55 

er= 62.55 

5636 
5613 
5497 
5563 
5584 
5469 
5562 
5472 
5628 
5555 
5672 
5605 
5558 
5607 
5614 
5710 
5593 
5532 
5540 
5521 

111531 

61549 Tc-99 

x-Mean 

59.45 
36.45 

-79.55 
-13.55 

7.45 
-107.55 

-14.55 
-104.55 

51.45 
-21.55 
95.45 
28.45 

-18.55 
30.45 
37.45 

133.45 
16.45 

-44.55 
-36.55 
-55.55 

(x-Mean)2 = 

Chi2 = 13.33 

2cr= 125.0944 

3cr= 187.64 

119715 

(x-Mean)2 

3534.30 
1328.60 
6328.20 

183.60 
55.50 

11567.00 
211.70 

10930.70 
2647.10 
464.40 

9110.70 
809.40 
344.10 
927.20 

1402.50 
17808.90 

270.60 
1984.70 
1335.90 
3085.80 

74330.95 
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.:... F""J ERCYSOLlfflONS 

En~'rgyS0lu1io11s Services, Inc. 
1570 Bear Creek Road 
Oak Ridge. TN 3 7830 
Phone: (877) 462-4873 
Email: ISFS1aft1a energys,)!utions.i.:1•111 

us Certificate w1 11 · ·11 be accompame ,y a I rauon · db c rb Cl 1arts or ea mgs w ere ann11ca r bl R d' h e 

CALIBRATION 
CERTIFICATE 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: Energ)'Solutions Services, Inc. Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Model: 2360 Serial Number: 297826 

Contact Name: Tony Riggs Probe: NIA Serial Number: NIA 

Customer Purchase Order I Work Order Calibration Method: 
Number: NIA Number: NIA Electronic 

INSTRUMENT CALIBRATION INFORMATION 

Calibration 
Ratemeter Response (cpm) 

Time Scaler Response 
Instrument Standard 

(Tolerance ±JO% of Calibration Tolerances (counts) 
Range Value 

Calibration Standard Values) Standard Base (counts) 

(cpm) As Found As Left 
Value (min.) ±2% 

As Found As Left 

XI 100 105 105 40,000CPM 0.1 3,920 • 4,080 4,023 4,023 

Xl 250 250 250 40,000 CPM 0.5 19.6K - 20.4K 20,118 20,118 

Xl 400 400 400 40,000 CPM I 39.2K • 40.SK 40,237 40,237 

X 10 1,000 1,050 1,050 40,000CPM 2 78.4K - SJ .6K 80,474 80,474 

XlO 2,500 2,500 2,500 

X 10 4,000 4,000 4,000 

X 100 I0,000 J0,500 10,500 

X 100 25,000 25,000 25,000 

X 100 40,000 40,000 40,000 

X 1000 100,000 105,000 105,000 Calibrated in accordance with OEM Technical Manual 

X 1000 250,000 250,000 250,000 

XIOOO 400,000 400,000 400,000 

STATEMENT OF CERTIFICATION 

We Certify that the instrument lists'd above was calibratcJ am! inspected prior to shipment and that it met all the Manufacturers publish,>d operating specifications. 
We further celtify that our Calibration Meusurcmcnts are traceable to tht.> National Institute of Standards and Technology. (We are not responsible thr damage 
incu!T~>d during shipment or use of this instrument). 
Instrument 

;?71";:A~- ;}z;,?t" c _.__ / / 
Calibrated Bv: Reviewed Bv: £, Date: 

/ * Calibration Due (6 mo.)f 07/30/2015 Calibration Date: OJ/30/2015 * Calibration Due (12 mo.}: 01/30/2016 
l. a110rat1on oue ctate 1s o, ep en<lent on users re u lat<) re mrements. g ry q 



EncrgySolutions Services, Inc 

1570 Bear Creek Road 

Phone: (877) 462-4873 

Fax: (865) 220-1346 

CAb!HRA T!QN 
CERTIFICATE 

Oak Ridge, TN 3 7830 Email: lsfstaff@energysolutions.com http://www.energysolutions.com/ 

Tl. C T ·11 b IIS ,Crtl 1cate Wl . db C rh . Cl e accompame y ,a 1 ration iarts or R d. r hi ea mgs w 1erc app tea c 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: Enerav Solutions Manufacturer: 

Address: 1570 Bear Creek Road, Oak Ridge, TN Model: 2360 S.N. 297826 

Contact Name: Tony RigfS Probe: 43-93 S.N. 323053 

Customer Work Order 
PO No.: N/A Number: N/A Calibration Method: Source 

Source Information 

Isotope Source ID Certifcation Date Activity ( dpm) 
a Source Pu-239 071201 5/1 /12 20,572 
13 Source Tc-99 099608 8/8/96 21,311 

Ludlum Model 43-93 High Voltage Plateau with crosstalk 

Operating High Back• round Aloha Source Beta Source Crosstalk Efficiency 
Voltage Voltage Alpha Beta Alpha Beta Alpha Beta a to a 13 to a a 13 

775 1 82 3,038 207 2 1,965 4.23% 0.05% 14.76% 8.84% 
800 1 114 3,199 221 3 2,578 3.47% 0.08% 15.55% 11.56% 

SET 825 0 160 3,356 252 3 3,033 2.88% 0.10% 16.31% 13.48% 
850 1 182 3,455 340 1 3,344 4.83% 0.00% 16.79% 14.84% 
875 0 204 3,441 436 2 3,754 7.17% 0.06% 16.73% 16.66% 

STATEMENT OF CERTIFICATION 
We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating 

specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology, (We are not 
responsible for damage incurred during shipment or use of this instrument), 

Comments: 

7/:'A..-c -'/ I / l: ( / / _:,. Calibrated By: "'- &· ,?.:>;::'.,,L,,, Reviewed By: ./ / '. ,, " ('" Date: l L ' ~ • 

/ i 

Calibration Date: 1/30/15 Calibration Due: 1/30/16 

Page 1 of 1 



-~ 
.. E'.\ Et<( ~\SOLUTIONS 

Page 2 of2 
Model: 2360 Serial Number: illlli 

M&TE Environmental Conditions 

Volt Meter ID#: 83880126 Cal Due: 05/31/15 Barometer ID#: 3076 Cal Due: 01/06/16 

Pulser ID#: 61754 Cal Due: 02/ll/15 Thermometer ID#: 3076 Cal Due: 01/06/16 

Humidity ID#: 992290 Cal Due: 03/12/15 Temp: 21.1 ·c Pressure: 748 mmHg Humidity: 22.5% 

Special Test 

Mechanical Zero Sat ( ...J) Unsat ( ) Geotropism Sat ( .../) Unsat ( ) 

LCD Display Check Sat ( ...J) Unsat ( ) Audio Check Sat ( ...J) Unsat ( ) 

BAT Check Sat ( ...J) Unsat ( ) Low BAT Set Sat ( ...J ) Unsat ( ) 

Reset Sat ( ...J) Unsat ( ) 

HV Analog Display Sat ( ...J) Unsat ( ) As Found As Left 

High Voltage Calibration ( ±10%) Alpha SensitMty = lOOmV Alpha Sensith,ity = 120 mV 

Voltage Tolerance As Found As Left Beta Sensitivity = 3.2 m V Beta SensitMty = 3.5 mV 

500 450 • 550 510 S07 Beta Window 28.0 mV Beta Window= 30.0 mV 

1000 900 • 1,100 1,005 1,000 Beta Setpoints -- Pulser counts detected at 3.5 mV ± 1 mV 
and shut off at 30 mV for beta. For Alpha channel counts 

1,500 1,350 - 1,650 1,512 1,504 detected at 120 mV and above. 

H.V. Set With Detector Not Connected Overload to be set with detector to be used 

COMMENTS 

Calibrated in accordance with OEM Technical Manual 

See detector certlflcate for High Voltage setting 

** Calibrated with 5 ft. cable ** 

Instrument 

//4:_.A'~ ?',<"'/;. "<.. ' 
.,.~"-·\,,-• ._fa~-

I 

Calibrated Bv: Reviewed Bv: \(.../ / ·-·· Date: j( ;JS 
_/' 

"'" * Calibration Due t<fmo.): 07/30/2015 
Calibration Date: 01/30/2015 * Calibration Due (12 mo.): 01/30/2016 
ca1mratton auc aatc is (I, ep enoent on usLTI re •uintorv re mrcmcnts. g q 



--------~ 

., E~ERCVSOLUTIONS 

EnergySolutio11s Instrument s .. 'TVices 
I 570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: !~F~1atfau,:nerfill!iOILll!{)_l!S,\:OIIJ 

IS ert1 1cate w1 Th' C "f ·11 b e accomoame >Y a I rauon , db C l'b , Ch 

CUSTOMER INFORMATION 

Customer Name: EoergyS0/utio11s Services, Inc. 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 

Contact Name: Tony Riggs 

Customer Purchase: Work Order 
Order Number: N/A Number: NIA 

arts or ea rnizs w 1ere aoo1 tea R d. r bl e 

CALIBRATION 
CERTIFICATE 

DETECTOR INFORMATION 

Manufacturer: Ludlum 

Detector Model: 43-93 

Serial Number: 3230S3 

Evaluation Method: 
Source 

DETECTOR EVALUATION INFORMATION 

Source Nuclide Serial Number Activity (dpm) 2 Pi Emissions Net Response (cpm) 4 pi Eff {°lo) 2 pi Eff (o/o) 

Th-230 119738 18,597 8,639/ min 2,957 15.9 34.2 

Tc-99 099608 21,311 10,499/mln 2,682 12.6 25.S 

Pu-239 071201 20,572 10,389 / min 3,350 16.3 32.2 

SrY-90 129676 11,969 8,431 / min 2,961 24.7 35.1 

SCALER INFORMATION DETECTOR INFORMATION 

Model Serial Number Due Date Background Operating Voltage Threshold 

2360 297826 01/30/16 2 825V Alpha (120 mV) 

2360 297826 01/30/16 158 82SV Beta (3.5 - 30 mV) 

ATTACHMENTS 

Voltage Plateau: VYES NO 

COMMENTS LINEARITY TEST (Gross Counts) 

Count 1 (Toe) 2,748 

Calibrated with 5 ft. cable 
Count 2 (Mid) 2,946 

Linearity test performed with Tc-99, #099608. 
Count 3 (Heel) 2,826 

Calibrated in accordance with original equipment technical 
Average 2,840 manual. 

Pass/ Fail PASS (+/-10% Tolerance) 

ST A TEMENT OF CERTIFICATION 

\Ve ('~,iii)· that the tktcctor listed above was evaluat.:d for proper operation prior to shipment and that it met all the Manufoctur~'TS published operating 
specifications. We fimher certify that our Calibration Mc:asurcmenls arc tmccabk to the !'lational Institute ofSt.,ndards and Tt>ehnology. (We are 1wt responsible fm 
damage incurred during shipment or ust' of this dctc.::tor). 
Detector 

Certified Bv: ;?,~._-·A"- ? //t.~ '- Reviewed 81·: 
I ~- Date: 

! 
' ,/; :: 

('. ,'' ~ .. 

Certification Date: 01/30/2015 * Certificlltion"Due 6 mo.): 07/30/2015 
* Certification Due (12 mo.): 01/30/2016 

aimratJon aue aate is d cp cn<1cnt on users re •ulato g If I) cq mremcnts. 
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r ,'J EH(;\ SOLUTIONS 

EncrgySolutions Services, Inc. 
1570 Bear Creek Rd 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Fax:(865)220-1346 
Email: ISFStaffo; cm:rgvsolutions.com 

CALIBRA TlON 
CERTIFICATE 

IS crt1 1catc w1 Th' C "fi ·11 b e accomoam ,y a I ration "ed b C l"b Ch arts or ea mgs w ere app. 1ca R d" h r bl e 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnergySolutions Services, Inc. Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Model: 2350-1 Serial Number: 126172 

Contact Name: Tony Riggs Probe: N/A Serial Number: N/A 

Customer Purchase I Work Order Calibration Method: 
Order Number: N/A Number: 2015-14307 Electronic 

INSTRUMENT CALIBRATION INFORMATION 

Instrument Calibration Instrument Response (Tolerance 
Comments 

Range Standard ±I 0% of Calibration Std. Values) 
Value Before After Calibrated in accordance with (CPM) 

(CPM) Calibration Calibration CP-IN-Wl-239 

400 400 399 399 Pulser: 112860 Cal Due: 10/09/15 

4,000 4,000 3,987 3,987 DVM: 88020324 Cal Due: 02/07/16 

40,000 40,000 39,876 39,876 Temp/Press: 3076 Cal Due: 01/06/16 

400,000 400,000 399,012 399,012 Humidity: 958670 Cal Due: 01/30/16 

HV Cal Values Desired HV Tolerance As Found As Left 
(M2350 HV Entrv) (Voltmeter) (VDCl <VDC) <VDC) CP Firmware Version: 37122N21 

500 (490 - 510) 497 497 
1/0 Firmware Version: 37123N05 

1,500 (1,498 - 1,502) 1,501 1,501 

2,000 (l,940- 2,060) 1,998 1,998 
Temp: 21.0 "C 
Pressure: 742 mmHg 

Parameter Tolerance (±10%) As Found As Left 
Humidity: 36.1 % 

Threshold T = I 00 10 ± (9 to II) mVDC 10.0 10.0 BAT> 4.5: SAT 

Threshold T = 500 50 ± (45 to 55) mVDC 49.2 49.2 Volume: SAT ACK/Scroll: SAT 

Threshold T = 1000 100 ± (90 to 110) mVDC 98 98 Audio Divide: SAT Count: SAT 

Window Width W = 100 10 ± ( 9 to 11 ) m VDC 10 10 Backlight: SAT Alarms: SAT 

Display-to-mV ratio: 100 / 10 mV Overload Test: SAT Physical Cond: SAT 

STATEMENT OF CERTIFICATION 

We Cenify that the insuument listed ahovc was calibrJtcd and inspected prior to shipment and that it met all the Manufacturers published operating specifications. 
We funhcr cenity that our Calibration Measurements arc tmccable to the National Institute of Standards and Technology. (We arc not responsible for damage 
incurrL-<l during shipmL-rll 0r use of this instrument). 

Instrument 7 
1-i/ 

I ·/ ; I,? );5,. Calibrated By: Reviewed By: ·; , ,- C' Date: I 

,,- /-"// u.. /, '-. .. c. 

- F . ' * Certification Due (6 mo.): 12/19/2015 

Calibration Date: 06/19/2015 * Certification Due (12 mo.): 06/19/2016 
L annratmn ouc oatc 1s ocpcnocnt on users regu1atory requirements. 

Page 1 of I 
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E:, EI«~ \SOLUTIONS 

EncrgySo/utions Services, Inc. 
15 70 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISi Statla encrgy~oluti,ms.cum 

IS crt1 1cate w1 ni· CT ·11 b e accompame >Y a I ration . db C l'h . Ch arts or ca mgs w 1cre appl 1ca . e R d. r bl 

CALIBRATION 
CERTIFICATE 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EnergySolutions Instrument Services Manufacturer: Ludlum 

Address: 1 S70 Bear Creek Road Oak Ridge, TN 37830 Detector Model: 44-10 

Contact Name: Tony Riggs Serial Number: 192589 

Customer Purchase Work Order Evaluation Method: 
Order Number: N/A Number: 2015-14307 Source 

DETECTOR EFFICIENCY /RESPONSE/PRECISION INFORMATION 

I) Source Nuclide: Csm Serial Number: 019455 Activity: SµCi nominal Certification Date: N/A (Used for Plateau Only) 

2) Source Nuclide: Cs137 Serial Number: 049711 Activity: Variable Due Date: 09/09/2015 

Scaler Information Precision Test rnR/Hr (Source #2) 

2350-1 #126172 Count 1 2.01 

Due Date 06/19/2015 Count2 2.01 

Threshold T=IOO (IOmV) Count 3 2.01 

Cable Length 5ft Average 2.01 

Temp/Press: 3076 Cal Due: 01/06/2016 Tolerance ±JO% All counts within ±10% of Average 

Humidity Pen: 9S8670 Cal Due: 01/30/2016 Pass/Fail 

Temp: 21.0 °C Humidity: 36.J % Press: 742 mmHg 

Low Sample Activity (400uR/hr): High Sample Activity (2mR/hr) Dead Time (DT): Calibration Constant (CC): 
Usin2 Source #2 = 68.409 Usln2 Source #2 = 256.378 1.465350E-OS 5.598340E+JO 

ATTACHMENTS DETECTOR DAT A: DOSE RATE PROBES (mR/Hr) 

Detector Setup Report '.'YES NO Desired Exposure Tolerance :UO% As Found As Left 

Barcode Report '.'YES NO 0.400 0.360-0.440 0.405 0.40S 

Voltage Plateau: -vYES NO 1.00 0.900-1.100 0.981 0.981 

High Voltage: 1250\' 2 1.8-2.2 2.01 2.01 

COMMENTS 
**Detectors set up with a 2350-1 may be used with any 2350-1 pro\'ided that the 2350-1 to be used is in calibration and the 
setup parameters are scanned into the 2350-1 prior to use with that specific detector** 

STATEMENT OF CERTIFICATION 
We Certify that the detector listt'd ahovc was evaluated for proper operation prior to shipment and that it mt.'I all the Manufacturers published operating 
specifications. We further certify that vur Calibration Mca,uremcnts are traceable to the National Institute of Standards and T (Chnology. (We are not responsible for 
damal!e incurred during ~hipm<:nt or use vf this detector). 
Detector 4A Certified Bv: Re,iewed B,·: ·,.////i{ I, 

Date: ~ /Jr)J<., f:_; .• )! , , 
*Certification Due (6mo): 12/19/2015 

Certification Date: 06/19/2015 
*certification Due (l 2mo): 06/19/2016 

l a11t:irat1on oue date 1s de enuant on users re •ui.norv re Uircments. p g q 

Page 1 of 1 



BACKGROUND PLATEAU 44-10 #192589 6/18/2015 
700 31 
750 64 
800 166 
850 251 
900 435 
950 579 
1000 771 
1050 889 
1100 985 
1150 954 
1200 956 

_..lf 1250 982 
1300 1035 
1350 958 
SOURCE PLATEAU CS137 BUTTON #09240 
700 78 
750 282 
800 1143 
850 1671 
900 2218 
950 2663 
1000 3115 
1050 3313 
1100 3449 
1150 3514 
1200 3686 

__., 1250 3675 
1300 3713 
1350 3764 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup Dl in the Model 2350. 
Today's date is 06/19/2015. 
The current time of day is: 06:50:38. 

I have verified the list below 
has NO discrepancies with the DETECTOR SETTINGS TABLE: 

Comments: 

~odel 2350 Serial#= 
lJser I. D. = 
High Voltage= 
Threshold= 
Window= 
Jverload Current= 
Scaler Count Time 
Readout Units; 
Readout Time Base= 
Readout Range Multiplier= 
Detector Dead Time= 
Detector Calibration Constant= 
Detector Model= 
Detector Serial#= 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting= 
~ow Count Alarm Setting= 
Operating Battery Voltage= 

126172. 

1250 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
12 seconds. 
R. 
hr. 
auto. 
l.465350E-05. 
5.598340E+l0. 
44-lODOSE. 
192589. 
l.OOOOOOE+09. 
1000000. 
l.OOOOOOE+09. 
X. 
6.3 volts. 

--------



DETl 

Model 2350 Serial #126172 

I IIIIIII IIII IIIII IIIII IIIII IIII I I llllll II IIII 
*Hl250$L* 

Set High Voltage: 1250 

Generated: 06/19/2015 06:51:58. 

1111111111111111111111111111111111111111 
*Tl00$0* 

Set Threshold~: 100 

11111111111111111 lllll lllll llll I I Ill llllllll llll lllll Ill I I IIIIII II IIII I IIIIIIII Ill lllll lllll llll I I IIIIII IIIII IIII IIIII Ill I I lllll Ill llll 
*W1000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

11111111111111111111111111111111111 
*F12$E* 

Set Scaler Count Time: 12 

I IIIIIIII II IIIIII IIII I I IIIII Ill llll 
*SU4$F* 

Set Readout Units= R 

I llllllll llll 1111111111111111111111 
*SB2$.* 

Set Readout me Base= hr 

I IIIIIIII IIIII Ill llll I I IIII IIII IIII 
*SM0$3* 

Set Readout Range Multiplier= auto 

I IIIIIIII IIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llllll lllll llll I I Ill lllll llll 
*SL1.465350E-05$W* 

Set Dead : l.465350E-05 

I llllllll llll llll llll llllll lllll lllll lllll lllll lllll llllll Ill II I Ill lllll llll I I Ill lllll llll 
*SC5.598340E+10$Y* 

Set Calibration Constant: 5.598340E+10 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll llll Ill I I IIIII Ill llll 
*M44 10DOSE$D* 

Set Detector Model: 44-lODOSE 

I IIIIIIII Ill lllll lllll lllll lllll lllll llll I I IIIII Ill llll 
*Nl92589$A* 

Set Detector Serial#: 192589 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll llll I I Ill lllll llll 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: l.OOOOOOE+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll llll I I IIIII Ill llll 
*Kl000000$H* 

Set Scaler Alarm: 1000000 

I llllllll lll llll llllll lllll lllll lllll lllll lllll llllll Ill II I Ill lllll llll I I Ill lllll llll 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: l.OOOOOOE+09 

I IIIIIIII IIIII Ill llll I I IIII IIII IIII 
*SP1$7* 

SAVE PARAMETERS AS Dl 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup D2 in the Model 2350. 
Today's date is 06/19/2015. 
The current time of day is: 06:51:01. 

I have verified the list below 
has NO discrepancies with the DETECTOR SETTINGS TABLE: 

Comments: 

~odel 2350 Serial# 
Jser I .D. = 
:.righ Voltage 
rhreshold = 
rhndow = 
)verload Current= 
3caler Count Time= 
~eadout Units= 
~eadout Time Base 
~eadout Range Multiplier= 
)etector Dead Time= 
)etector Calibration Constant= 
)etector Model= 
)etector Serial#= 
~atemeter Alarm Setting= 
;caler Alarm Setting= 
[ntegrated Dose Alarm Setting= 
~ow Count Alarm Setting= 
)perating Battery Voltage= 

126172. 

1250 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
60 seconds. 
counts. 
min. 
auto. 
l.465350E-05. 
1.000000E+OO. 
44-lOCPM. 
192589. 
1.000000E+09. 
1000000. 
1.000000E+09. 
X. 
6.3 volts. 

--------



DET2 Generated: 06/19/2015 06:52:34. 

Model 2350 Serial #126172 

111111111111111111111111111111111111111111111 I IIIIIIII Ill lllll lllll llll I I IIIIII II IIII 
*H1250$L* *T100$0* 

Set High Voltage: 1250 Set Threshold: 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll Ill I I IIIIII II IIII I IIIIIIII Ill lllll lllll llll I I IIIIII IIIII IIII IIIII Ill I I IIIII Ill llll 
*Wl000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

I IIIIIII IIII IIIII IIII I I IIIII Ill llll 
*F60$H* 

Set Scaler Count Time: 60 

I IIIIIIII II llllll llll I I IIIII Ill llll 
*SU7$I* 

Set Readout Units~ counts 

I IIIIIIII IIII IIII IIII I I Ill lllll llll 
*SB1$-* 

Set Readout Time Base min 

I IIIIIIII IIIII Ill llll I I IIII IIII IIII 
*SM0$3* 

Set Readout Range Multiplier~ auto 

I IIIIIIII IIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llllll lllll llll I I Ill lllll llll 
*SL1.465350E-05$W* 

Set Dead Time: 1.465350E-05 

I IIIIIIII IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill 11111111111111111111111111111 
*SC1.000000E+00$0* 

Set Calibration Constant: 1.000000E+OO 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll II I I Ill lllll llll 
*M44 10CPM$-* 

Set Detector Model: 44 lOCPM 

I IIIIIIII Ill lllll lllll lllll lllll lllll llll I I IIIII Ill llll 
*N192589$A* 

Set Detector Serial#: 192589 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII 11111111111111111111111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: 1.000000E+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll llll I I IIIII Ill llll 
*Kl000000$H* 

Set Scaler Alarm: 1000000 

I IIIIIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill II I Ill lllll llll I l Ill lllll llll 
*Fl.OOOOOOE+09$.* 

Set Dose Alarm: 1.000000E+09 

I IIIIIIII IIIII Ill llll I I IIII IIII IIII 
*SP2$8* 

SAVE PARAMETERS AS D2 
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Ambient Background Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 129407

Last Calibration Date: 1/22/2015

Detector Model: 44-10 Detector Serial No.: 196022

Today's Date: 10/7/2015 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background
Type of Surface: Ambient Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 4675 141.57 20041.12
2 4660 126.57 16019.12
3 4551 17.57 308.59
4 4637 103.57 10726.05
5 4338 -195.43 38194.19
6 4419 -114.43 13094.99
7 4653 119.57 14296.19
8 4521 -12.43 154.59
9 4465 -68.43 4683.12
10 4706 172.57 29779.25
11 4456 -77.43 5995.92
12 4553 19.57 382.85
13 4460 -73.43 5392.45
14 4664 130.57 17047.65
15 4439 -94.43 8917.65

16 4408 -125 43 15733 52

NSF Indian Head Site 1

16 4408 -125.43 15733.52
17 4517 -16.43 270.05
18 4540 6.57 43.12
19 4612 78.57 6172.72
20 4485 -48.43 2345.79
21 4596 62.57 3914.59
22 4455 -78.43 6151.79
23 4563 29.57 874.19
24 4437 -96.43 9299.39
25 4405 -128.43 16495.12
26 4615 81.57 6653.12
27 4514 -19.43 377.65
28 4621 87.57 7667.92
29 4563 29.57 874.19
30 4475 -58.43 3414.45

Mean Count:  x 4533.43 SUM 265321.37
Standard Deviation (σ) 95.65 Variance: 9149.01 CPM Low CPM High
Background Count Rate: 4533.43 CPM + - 191.30 CPM 4342 4725
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 120588

Last Calibration Date: 6/19/2015

Detector Model: 44-10 Detector Serial No.: 318218

Today's Date: 10/7/2015 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background
Type of Surface: Ambient Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 4047 -28.57 816.05
2 4134 58.43 3414.45
3 3961 -114.57 13125.52
4 4070 -5.57 30.99
5 3942 -133.57 17840.05
6 4006 -69.57 4839.52
7 4031 -44.57 1986.19
8 3933 -142.57 20325.25
9 4018 -57.57 3313.92
10 4022 -53.57 2869.39
11 4148 72.43 5246.59
12 4074 -1.57 2.45
13 4094 18.43 339.79
14 4964 888.43 789313.79
15 4214 138.43 19163.79

16 4064 -11 57 133 79

NSF Indian Head Site 1

16 4064 -11.57 133.79
17 4214 138.43 19163.79
18 4087 11.43 130.72
19 4020 -55.57 3087.65
20 3996 -79.57 6330.85
21 4066 -9.57 91.52
22 3994 -81.57 6653.12
23 3985 -90.57 8202.32
24 4047 -28.57 816.05
25 3970 -105.57 11144.32
26 4007 -68.57 4701.39
27 3956 -119.57 14296.19
28 4115 39.43 1554.99
29 4098 22.43 503.25
30 3990 -85.57 7321.65

Mean Count:  x 4075.57 SUM 966759.37
Standard Deviation (σ) 182.58 Variance: 33336.53 CPM Low CPM High
Background Count Rate: 4075.57 CPM + - 365.17 CPM 3710 4441
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2929 Instrument Serial No. 115563

Last Calibration Date: 5/19/2015

Detector Model: 43-10-1 Detector Serial No.: 127216

Today's Date: 10/7/2015 Data Collected by: William Wylie

X Alpha Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.737
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 0 -0.17 0.03
2 0 -0.17 0.03
3 0 -0.17 0.03
4 1 0.83 0.69
5 0 -0.17 0.03
6 0 -0.17 0.03
7 0 -0.17 0.03
8 0 -0.17 0.03
9 1 0.83 0.69
10 0 -0.17 0.03
11 0 -0.17 0.03
12 0 -0.17 0.03
13 0 -0.17 0.03
14 1 0.83 0.69
15 0 -0.17 0.03
16 0 -0.17 0.03

NSF Indiand Head Site 1

Instrument Efficiency:

17 0 -0.17 0.03
18 0 -0.17 0.03
19 0 -0.17 0.03
20 0 -0.17 0.03
21 1 0.83 0.69
22 0 -0.17 0.03
23 0 -0.17 0.03
24 0 -0.17 0.03
25 0 -0.17 0.03
26 0 -0.17 0.03
27 0 -0.17 0.03
28 0 -0.17 0.03
29 1 0.83 0.69

30 0 -0.17 0.03
Mean Count:  x 0.17 SUM 4.17
Standard Deviation (σ) 0.38 Variance: 0.14 CPM Low CPM High
Background Count Rate: 0.17 CPM + - 0.76 CPM -0.59 0.92
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

Background in dpm/100cm2

0.90

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2929 Instrument Serial No. 115563

Last Calibration Date: 5/19/2015

Detector Model: 43-10-1 Detector Serial No.: 127216

Today's Date: 10/7/2015 Data Collected by: William Wylie

Alpha X Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.365
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 46 6.53 42.68
2 46 6.53 42.68
3 34 -5.47 29.88
4 42 2.53 6.42
5 39 -0.47 0.22
6 33 -6.47 41.82
7 36 -3.47 12.02
8 38 -1.47 2.15
9 40 0.53 0.28
10 48 8.53 72.82
11 34 -5.47 29.88
12 32 -7.47 55.75
13 38 -1.47 2.15
14 37 -2.47 6.08
15 52 12.53 157.08
16 36 -3.47 12.02

NSF Indiand Head Site 1

Instrument Efficiency:

17 43 3.53 12.48
18 38 -1.47 2.15
19 32 -7.47 55.75
20 50 10.53 110.95
21 32 -7.47 55.75
22 31 -8.47 71.68
23 44 4.53 20.55
24 29 -10.47 109.55
25 47 7.53 56.75
26 38 -1.47 2.15
27 39 -0.47 0.22
28 42 2.53 6.42
29 45 5.53 30.62

30 43 3.53 12.48
Mean Count:  x 39.47 SUM 1061.47
Standard Deviation (σ) 6.05 Variance: 36.60 CPM Low CPM High
Background Count Rate: 39.47 CPM + - 12.10 CPM 27 52
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

Background in dpm/100cm2

432.51

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2360 Instrument Serial No. 276986

Last Calibration Date: 12/17/2014

Detector Model: 43-93 Detector Serial No.: 299605

Today's Date: 10/7/2015 Data Collected by: William Wylie

X Alpha Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.385
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 1 -1.67 2.78
2 2 -0.67 0.44
3 2 -0.67 0.44
4 4 1.33 1.78
5 3 0.33 0.11
6 5 2.33 5.44
7 4 1.33 1.78
8 0 -2.67 7.11
9 4 1.33 1.78
10 1 -1.67 2.78
11 3 0.33 0.11
12 2 -0.67 0.44
13 5 2.33 5.44
14 6 3.33 11.11
15 2 -0.67 0.44
16 5 2.33 5.44

NSF Indian Head Site 1

Instrument Efficiency:

17 1 -1.67 2.78
18 5 2.33 5.44
19 2 -0.67 0.44
20 1 -1.67 2.78
21 4 1.33 1.78
22 1 -1.67 2.78
23 2 -0.67 0.44
24 2 -0.67 0.44
25 2 -0.67 0.44
26 2 -0.67 0.44
27 3 0.33 0.11
28 0 -2.67 7.11
29 1 -1.67 2.78

30 5 2.33 5.44
Mean Count:  x 2.67 SUM 80.67
Standard Deviation (σ) 1.67 Variance: 2.78 CPM Low CPM High
Background Count Rate: 2.67 CPM + - 3.34 CPM -0.67 6.00
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

Background in dpm/100cm2

27.71

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2360 Instrument Serial No. 276986

Last Calibration Date: 12/17/2014

Detector Model: 43-93 Detector Serial No.: 299605

Today's Date: 10/7/2015 Data Collected by: William Wylie

Alpha X Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.339
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 134 2.07 4.27
2 122 -9.93 98.67
3 124 -7.93 62.94
4 115 -16.93 286.74
5 116 -15.93 253.87
6 133 1.07 1.14
7 138 6.07 36.80
8 127 -4.93 24.34
9 139 7.07 49.94

10 128 -3.93 15.47
11 140 8.07 65.07
12 123 -8.93 79.80
13 126 -5.93 35.20
14 141 9.07 82.20
15 127 -4.93 24.34
16 141 9.07 82.20

NSF Indian Head Site 1

Instrument Efficiency:

17 127 -4.93 24.34
18 122 -9.93 98.67
19 156 24.07 579.20
20 136 4.07 16.54
21 119 -12.93 167.27
22 139 7.07 49.94
23 149 17.07 291.27
24 137 5.07 25.67
25 118 -13.93 194.14
26 131 -0.93 0.87
27 141 9.07 82.20
28 140 8.07 65.07
29 129 -2.93 8.60

30 140 8.07 65.07
Mean Count:  x 131.93 SUM 2871.87
Standard Deviation (σ) 9.95 Variance: 99.03 CPM Low CPM High
Background Count Rate: 131.93 CPM + - 26.39 CPM 106 158
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

Background in dpm/100cm2

1556.74

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2360 Instrument Serial No. 268508

Last Calibration Date: 7/22/2015

Detector Model: 43-93 Detector Serial No.: 298435

Today's Date: 10/7/2015 Data Collected by: William Wylie

Alpha X Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.283
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 117 -13.33 177.78
2 161 30.67 940.44
3 126 -4.33 18.78
4 127 -3.33 11.11
5 138 7.67 58.78
6 126 -4.33 18.78
7 136 5.67 32.11
8 131 0.67 0.44
9 128 -2.33 5.44

10 139 8.67 75.11
11 137 6.67 44.44
12 128 -2.33 5.44
13 118 -12.33 152.11
14 124 -6.33 40.11
15 118 -12.33 152.11
16 146 15.67 245.44

NSF Indian Head site 1

Instrument Efficiency:

17 112 -18.33 336.11
18 119 -11.33 128.44
19 135 4.67 21.78
20 138 7.67 58.78
21 122 -8.33 69.44
22 128 -2.33 5.44
23 124 -6.33 40.11
24 134 3.67 13.44
25 131 0.67 0.44
26 124 -6.33 40.11
27 141 10.67 113.78
28 136 5.67 32.11
29 128 -2.33 5.44

30 138 7.67 58.78
Mean Count:  x 130.33 SUM 2902.67
Standard Deviation (σ) 10.00 Variance: 100.09 CPM Low CPM High
Background Count Rate: 130.33 CPM + - 26.07 CPM 104 156
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

Background in dpm/100cm2

1842.17

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2360 Instrument Serial No. 268508

Last Calibration Date: 7/22/2015

Detector Model: 43-93 Detector Serial No.: 298435

Today's Date: 10/7/2015 Data Collected by: William Wylie

X Alpha Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.369
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 2 -0.03 0.00
2 3 0.97 0.93
3 2 -0.03 0.00
4 1 -1.03 1.07
5 1 -1.03 1.07
6 2 -0.03 0.00
7 0 -2.03 4.13
8 3 0.97 0.93
9 2 -0.03 0.00

10 3 0.97 0.93
11 0 -2.03 4.13
12 4 1.97 3.87
13 3 0.97 0.93
14 2 -0.03 0.00
15 4 1.97 3.87
16 3 0.97 0.93

Instrument Efficiency:

NSF Indian Head site 1

17 0 -2.03 4.13
18 2 -0.03 0.00
19 2 -0.03 0.00
20 2 -0.03 0.00
21 2 -0.03 0.00
22 4 1.97 3.87
23 1 -1.03 1.07
24 2 -0.03 0.00
25 2 -0.03 0.00
26 4 1.97 3.87
27 2 -0.03 0.00
28 1 -1.03 1.07
29 2 -0.03 0.00

30 0 -2.03 4.13
Mean Count:  x 2.03 SUM 40.97
Standard Deviation (σ) 1.19 Variance: 1.41 CPM Low CPM High
Background Count Rate: 2.03 CPM + - 2.38 CPM 0 4.4
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

Background in dpm/100cm2

22.04

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

ALEUT WORLD SOLUTIONS FORM AWS HPQA003

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 126172

Last Calibration Date: 6/19/2015

Detector Model: 44-10 Detector Serial No.: 192589

Today's Date: 11/30/2015 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background
Type of Surface: Ambient Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 3801 17.37 301.60
2 3862 78.37 6141.33
3 3858 74.37 5530.40
4 3854 70.37 4951.47
5 3870 86.37 7459.20
6 3844 60.37 3644.13
7 3723 -60.63 3676.40
8 3840 56.37 3177.20
9 3781 -2.63 6.93

10 3944 160.37 25717.47
11 3737 -46.63 2174.67
12 3678 -105.63 11158.40
13 3824 40.37 1629.47
14 3889 105.37 11102.13
15 3816 32.37 1047.60
16 3748 -35.63 1269.73
17 3710 -73.63 5421.87
18 3738 -45.63 2082.40
19 3684 -99.63 9926.80
20 3797 13.37 178.67
21 3768 -15.63 244.40
22 3711 -72.63 5275.60
23 3662 -121.63 14794.67
24 3798 14.37 206.40
25 3724 -59.63 3556.13
26 3820 36.37 1322.53
27 3846 62.37 3889.60
28 3750 -33.63 1131.20
29 3768 -15.63 244.40
30 3664 -119.63 14312.13

Mean Count:  x 3783.63 SUM 151574.97
Standard Deviation (σ) 72.30 Variance: 5226.72 CPM Low CPM High
Background Count Rate: 3783.63 CPM + - 144.59 CPM 3639 3928
Calculations Completed by: William Wylie Date: 11/30/2015

Reviewed by:            Daniel Spicuzza Date: 11/30/2015

NSF Indian Head Site 1



Aleut World Solutions
Background Determination Data Sheet

ALEUT WORLD SOLUTIONS FORM AWS HPQA003

Project/Location:
Instrument Model: 2929 Instrument Serial No. 61549

Last Calibration Date: 5/18/2015

Detector Model: 43-10-1 Detector Serial No.: 24319

Today's Date: 11/30/2015 Data Collected by: William Wylie

X Alpha Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.74
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 1 -0.60 0.36
2 3 1.40 1.96
3 2 0.40 0.16
4 1 -0.60 0.36
5 2 0.40 0.16
6 0 -1.60 2.56
7 2 0.40 0.16
8 0 -1.60 2.56
9 4 2.40 5.76
10 1 -0.60 0.36
11 1 -0.60 0.36
12 2 0.40 0.16
13 1 -0.60 0.36
14 1 -0.60 0.36
15 1 -0.60 0.36
16 2 0.40 0.16
17 1 -0.60 0.36
18 1 -0.60 0.36
19 1 -0.60 0.36
20 4 2.40 5.76
21 0 -1.60 2.56
22 2 0.40 0.16
23 3 1.40 1.96
24 3 1.40 1.96
25 3 1.40 1.96
26 0 -1.60 2.56
27 0 -1.60 2.56
28 1 -0.60 0.36
29 2 0.40 0.16

30 3 1.40 1.96
Mean Count:  x 1.60 SUM 39.20
Standard Deviation (σ) 1.16 Variance: 1.35 CPM Low CPM High
Background Count Rate: 1.60 CPM + - 2.33 CPM -0.73 3.93
Calculations Completed by: William Wylie Date: 11/30/2015

Reviewed by:            Daniel Spicuzza Date: 11/30/2015

NSF Indiand Head Site 1

Instrument Efficiency:

Background in dpm/100cm2

8.65



Aleut World Solutions
Background Determination Data Sheet

ALEUT WORLD SOLUTIONS FORM AWS HPQA003

Project/Location:
Instrument Model: 2929 Instrument Serial No. 61549

Last Calibration Date: 5/18/2015

Detector Model: 43-10-1 Detector Serial No.: 24319

Today's Date: 11/30/2015 Data Collected by: William Wylie

Alpha X Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.528
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 54 2.43 5.92
2 46 -5.57 30.99
3 47 -4.57 20.85
4 52 0.43 0.19
5 47 -4.57 20.85
6 52 0.43 0.19
7 58 6.43 41.39
8 50 -1.57 2.45
9 56 4.43 19.65
10 61 9.43 88.99
11 45 -6.57 43.12
12 61 9.43 88.99
13 48 -3.57 12.72
14 67 15.43 238.19
15 46 -5.57 30.99
16 40 -11.57 133.79
17 45 -6.57 43.12
18 47 -4.57 20.85
19 58 6.43 41.39
20 48 -3.57 12.72
21 57 5.43 29.52
22 49 -2.57 6.59
23 39 -12.57 157.92
24 50 -1.57 2.45
25 49 -2.57 6.59
26 64 12.43 154.59
27 49 -2.57 6.59
28 58 6.43 41.39
29 50 -1.57 2.45

30 54 2.43 5.92
Mean Count:  x 51.57 SUM 1311.37
Standard Deviation (σ) 6.72 Variance: 45.22 CPM Low CPM High
Background Count Rate: 51.57 CPM + - 13.45 CPM 38 65
Calculations Completed by: William Wylie Date: 11/30/2015

Reviewed by:            Daniel Spicuzza Date: 11/30/2015

NSF Indiand Head Site 1

Instrument Efficiency:

Background in dpm/100cm2

390.66



Aleut World Solutions
Background Determination Data Sheet

ALEUT WORLD SOLUTIONS FORM AWS HPQA003

Project/Location:
Instrument Model: 2360 Instrument Serial No. 297826

Last Calibration Date: 1/30/2015

Detector Model: 43-93 Detector Serial No.: 323053

Today's Date: 11/30/2015 Data Collected by: William Wylie

Alpha X Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.255
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 154 -17.07 291.27
2 148 -23.07 532.07
3 169 -2.07 4.27
4 167 -4.07 16.54
5 153 -18.07 326.40
6 183 11.93 142.40
7 190 18.93 358.47
8 202 30.93 956.87
9 157 -14.07 197.87
10 188 16.93 286.74
11 197 25.93 672.54
12 167 -4.07 16.54
13 179 7.93 62.94
14 171 -0.07 0.00
15 183 11.93 142.40
16 154 -17.07 291.27
17 175 3.93 15.47
18 179 7.93 62.94
19 169 -2.07 4.27
20 187 15.93 253.87
21 160 -11.07 122.47
22 179 7.93 62.94
23 173 1.93 3.74
24 133 -38.07 1449.07
25 172 0.93 0.87
26 163 -8.07 65.07
27 195 23.93 572.80
28 162 -9.07 82.20
29 151 -20.07 402.67

30 172 0.93 0.87
Mean Count:  x 171.07 SUM 7397.87
Standard Deviation (σ) 15.97 Variance: 255.10 CPM Low CPM High
Background Count Rate: 171.07 CPM + - 31.94 CPM 139 203
Calculations Completed by: William Wylie Date: 11/30/2015

Reviewed by:            Daniel Spicuzza Date: 11/30/2015

NSF Indian Head site 1

Instrument Efficiency:

Background in dpm/100cm2

2683.40



Aleut World Solutions
Background Determination Data Sheet

ALEUT WORLD SOLUTIONS FORM AWS HPQA003

Project/Location:
Instrument Model: 2360 Instrument Serial No. 297826

Last Calibration Date: 1/30/2015

Detector Model: 43-93 Detector Serial No.: 323053

Today's Date: 11/30/2015 Data Collected by: William Wylie

X Alpha Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.342
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 0 -0.40 0.16
2 1 0.60 0.36
3 0 -0.40 0.16
4 0 -0.40 0.16
5 1 0.60 0.36
6 1 0.60 0.36
7 0 -0.40 0.16
8 0 -0.40 0.16
9 0 -0.40 0.16

10 1 0.60 0.36
11 1 0.60 0.36
12 0 -0.40 0.16
13 1 0.60 0.36
14 0 -0.40 0.16
15 0 -0.40 0.16
16 0 -0.40 0.16
17 0 -0.40 0.16
18 0 -0.40 0.16
19 0 -0.40 0.16
20 0 -0.40 0.16
21 1 0.60 0.36
22 0 -0.40 0.16
23 0 -0.40 0.16
24 2 1.60 2.56
25 0 -0.40 0.16
26 1 0.60 0.36
27 1 0.60 0.36
28 0 -0.40 0.16
29 0 -0.40 0.16

30 1 0.60 0.36
Mean Count:  x 0.40 SUM 9.20
Standard Deviation (σ) 0.56 Variance: 0.32 CPM Low CPM High
Background Count Rate: 0.40 CPM + - 1.13 CPM -1 1.5
Calculations Completed by: William Wylie Date: 11/30/2015

Reviewed by:            Daniel Spicuzza Date: 11/30/2015

Instrument Efficiency:

Background in dpm/100cm2

4.68

NSF Indian Head site 1
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Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

ALEUT WORLD SOLUTIONS FORM AWS-HPQA004

Project/Location: NAS Pensacola
Instrument Model: 2350-1 Instrument Serial No. 129407

Last Calibration Date: 1/22/2015 Background Count Rate: 4533 CB

Detector Model: 44-10 Detector Serial No.: 196022

Today's Date: 10/7/2015 Data Collected by: William Wylie
Source ID: 019464 Activity dpm Efficiency: N/A %
Radionuclide: Cs-137 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 131225 126692 64.45 4153.80
2 131060 126527 -100.55 10110.30
3 131047 126514 -113.55 12893.60
4 131585 127052 424.45 180157.80
5 131099 126566 -61.55 3788.40
6 131786 127253 625.45 391187.70
7 131224 126691 63.45 4025.90
8 131471 126938 310.45 96379.20
9 130759 126226 -401.55 161242.40

10 130745 126212 -415.55 172681.80
11 130883 126350 -277.55 77034.00
12 131212 126679 51.45 2647.10
13 131565 127032 404.45 163579.80
14 131231 126698 70.45 4963.20
15 130838 126305 -322.55 104038.50
16 130917 126384 -243.55 59316.60
17 130920 126387 -240.55 57864.30
18 131459 126926 298.45 89072.40
19 131027 126494 -133.55 17835.60
20 131158 126625 -2.55 6.50

Total 2623211 2532551 SUM 1612978.95 Σ(CI - c)2

Mean Count:  c 126628
Chi Squared Value (C2): 12.74 10.11 - 30.14 Standard Deviation: 291

 + 20% Value: 151953  - 20% Value: 101302

Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

ALEUT WORLD SOLUTIONS FORM AWS-HPQA004

Project/Location: NSF Indian Head Site 1
Instrument Model: 2350-1 Instrument Serial No. 120588

Last Calibration Date: 6/19/2015 Background Count Rate: 4075 CB

Detector Model: 44-10 Detector Serial No.: 318218

Today's Date: 10/7/2015 Data Collected by: William Wylie
Source ID: 019464 Activity dpm Efficiency: N/A %
Radionuclide: Cs-137 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 139996 135921 426.95 182286.30
2 138631 134556 -938.05 879937.80
3 138843 134768 -726.05 527148.60
4 139209 135134 -360.05 129636.00
5 139887 135812 317.95 101092.20
6 139762 135687 192.95 37229.70
7 139545 135470 -24.05 578.40
8 139603 135528 33.95 1152.60
9 139339 135264 -230.05 52923.00

10 139639 135564 69.95 4893.00
11 139393 135318 -176.05 30993.60
12 139707 135632 137.95 19030.20
13 139692 135617 122.95 15116.70
14 140162 136087 592.95 351589.70
15 138827 134752 -742.05 550638.20
16 139415 135340 -154.05 23731.40
17 140238 136163 668.95 447494.10
18 139950 135875 380.95 145122.90
19 140094 136019 524.95 275572.50
20 139449 135374 -120.05 14412.00

Total 2791381 2709881 SUM 3790578.95 Σ(CI - c)2

Mean Count:  c 135494
Chi Squared Value (C2): 27.98 10.11 - 30.14 Standard Deviation: 447

 + 20% Value: 162593  - 20% Value: 108395

Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004

Project/Location:
Instrument Model: 2929 Instrument Serial No. 115563

Last Calibration Date: 5/19/2015 Background Count Rate: 0.1 CB

Detector Model: 43-10-1 Detector Serial No.: 127216

Today's Date: 10/7/2015 Data Collected by: William Wylie
Source ID: 011404 Activity 8,278 alphas/min Efficiency: 73.7 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 5370 5369.9 51.05 2606.10
2 5261 5260.9 -57.95 3358.20
3 5320 5319.9 1.05 1.10
4 5291 5290.9 -27.95 781.20
5 5243 5242.9 -75.95 5768.40
6 5339 5338.9 20.05 402.00
7 5269 5268.9 -49.95 2495.00
8 5342 5341.9 23.05 531.30
9 5314 5313.9 -4.95 24.50
10 5286 5285.9 -32.95 1085.70
11 5337 5336.9 18.05 325.80
12 5201 5200.9 -117.95 13912.20
13 5362 5361.9 43.05 1853.30
14 5478 5477.9 159.05 25296.90
15 5373 5372.9 54.05 2921.40
16 5326 5325.9 7.05 49.70
17 5261 5260.9 -57.95 3358.20
18 5392 5391.9 73.05 5336.30
19 5341 5340.9 22.05 486.20
20 5273 5272.9 -45.95 2111.40

Total 106379 106377 SUM 72704.95 Σ(CI - c)2

Mean Count:  c 5319
Chi Squared Value (C2): 13.67 10.11 - 30.14 Standard Deviation: 62

 + 20% Value: 6383  - 20% Value: 4255
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

NSF Indian Head Site 1



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004

Project/Location:
Instrument Model: 2929 Instrument Serial No. 115563

Last Calibration Date: 5/19/2015 Background Count Rate: 39 CB

Detector Model: 43-10-1 Detector Serial No.: 127216

Today's Date: 10/7/2015 Data Collected by: William Wylie
Source ID: 011403 Activity 12,040 betas/min Efficiency: 36.5 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 3621 3582 43.25 1870.56
2 3648 3609 70.25 4935.06
3 3640 3601 62.25 3875.06
4 3635 3596 57.25 3277.56
5 3617 3578 39.25 1540.56
6 3616 3577 38.25 1463.06
7 3567 3528 -10.75 115.56
8 3563 3524 -14.75 217.56
9 3590 3551 12.25 150.06
10 3557 3518 -20.75 430.56
11 3601 3562 23.25 540.56
12 3659 3620 81.25 6601.56
13 3539 3500 -38.75 1501.56
14 3525 3486 -52.75 2782.56
15 3548 3509 -29.75 885.06
16 3407 3368 -170.75 29155.56
17 3580 3541 2.25 5.06
18 3568 3529 -9.75 95.06
19 3516 3477 -61.75 3813.06
20 3558 3519 -19.75 390.06

Total 71555 70775 SUM 63645.75 Σ(CI - c)2

Mean Count:  c 3539
Chi Squared Value (C2): 17.99 10.11 - 30.14 Standard Deviation: 58

 + 20% Value: 4247  - 20% Value: 2831
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

NSF Indian Head Site 1



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004

Project/Location:
Instrument Model: 2360 Instrument Serial No. 276986

Last Calibration Date: 12/17/2014 Background Count Rate: CB

Detector Model: 43-93 Detector Serial No.: 299605

Today's Date: 10/7/2015 Data Collected by: William Wylie
Source ID: 039402 Activity 2,904 alphas/min Efficiency: 38.5 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 945 945 15.30 234.09
2 946 946 16.30 265.69
3 907 907 -22.70 515.29
4 946 946 16.30 265.69
5 934 934 4.30 18.49
6 905 905 -24.70 610.09
7 900 900 -29.70 882.09
8 923 923 -6.70 44.89
9 946 946 16.30 265.69
10 908 908 -21.70 470.89
11 909 909 -20.70 428.49
12 926 926 -3.70 13.69
13 993 993 63.30 4006.89
14 916 916 -13.70 187.69
15 944 944 14.30 204.49
16 973 973 43.30 1874.89
17 908 908 -21.70 470.89
18 905 905 -24.70 610.09
19 959 959 29.30 858.49
20 901 901 -28.70 823.69

Total 18594 18594 SUM 13052.2 Σ(CI - c)2

Mean Count:  c 930
Chi Squared Value (C2): 14.04 10.11 - 30.14 Standard Deviation: 26

 + 20% Value: 1116  - 20% Value: 744
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

NSF Indian Head Site 1



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004

Project/Location:
Instrument Model: 2360 Instrument Serial No. 276986

Last Calibration Date: 12/17/2014 Background Count Rate: 131 CB

Detector Model: 43-93 Detector Serial No.: 299605

Today's Date: 10/7/2015 Data Collected by: William Wylie
Source ID: 039401 Activity 18,279 betas/min Efficiency: 33.9 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 1373 1242 -50.65 2565.42
2 1443 1312 19.35 374.42
3 1362 1231 -61.65 3800.72
4 1392 1261 -31.65 1001.72
5 1376 1245 -47.65 2270.52
6 1412 1281 -11.65 135.72
7 1400 1269 -23.65 559.32
8 1430 1299 6.35 40.32
9 1426 1295 2.35 5.52
10 1494 1363 70.35 4949.12
11 1391 1260 -32.65 1066.02
12 1448 1317 24.35 592.92
13 1444 1313 20.35 414.12
14 1482 1351 58.35 3404.72
15 1419 1288 -4.65 21.62
16 1464 1333 40.35 1628.12
17 1399 1268 -24.65 607.62
18 1423 1292 -0.65 0.42
19 1492 1361 68.35 4671.72
20 1403 1272 -20.65 426.42

Total 28473 25853 SUM 28536.55 Σ(CI - c)2

Mean Count:  c 1293
Chi Squared Value (C2): 22.08 10.11 - 30.14 Standard Deviation: 39

 + 20% Value: 1551  - 20% Value: 1034
Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

NSF Indian Head Site 1



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head Site 1Project/Location:
Instrument Model: 2360 Instrument Serial No. 268508

Last Calibration Date: 7/22/2015 Background Count Rate: 2 CB

Detector Model: 43-93 Detector Serial No.: 298435

Today's Date: 10/7/2015 Data Collected by: William Wylie

NSF Indian Head Site 1

Source ID: 039402 Activity 2,904 alphas/min Efficiency: 36.9 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 948 946 44.00 1936.00
2 905 903 1.00 1.00
3 935 933 31.00 961.00
4 938 936 34.00 1156.00
5 941 939 37.00 1369.00
6 873 871 -31.00 961.00
7 863 861 -41.00 1681.00
8 887 885 -17.00 289.00
9 842 840 -62.00 3844.00

10 922 920 18.00 324.00
11 920 918 16.00 256.00
12 905 903 1.00 1.00
13 904 902 0 00 0 0013 904 902 0.00 0.00
14 918 916 14.00 196.00
15 885 883 -19.00 361.00
16 873 871 -31.00 961.00
17 895 893 -9.00 81.00
18 919 917 15.00 225.00
19 902 900 -2.00 4.00
20 905 903 1.00 1.00

Total 18080 18040 SUM 14608 Σ(CI - c)2

Mean Count:  c 902
Chi Squared Value (C2): 16.20 10.11 - 30.14 Standard Deviation: 28

 + 20% Value: 1082  - 20% Value: 722

Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head Site 1Project/Location:
Instrument Model: 2360 Instrument Serial No. 268508

Last Calibration Date: 7/22/2015 Background Count Rate: 130 CB

Detector Model: 43-93 Detector Serial No.: 298435

Today's Date: 10/7/2015 Data Collected by: William Wylie

NSF Indian Head Site 1

Source ID: 039401 Activity 18,279 betas/min Efficiency: 28.3 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 1523 1393 -51.00 2601.00
2 1623 1493 49.00 2401.00
3 1549 1419 -25.00 625.00
4 1623 1493 49.00 2401.00
5 1576 1446 2.00 4.00
6 1527 1397 -47.00 2209.00
7 1533 1403 -41.00 1681.00
8 1626 1496 52.00 2704.00
9 1555 1425 -19.00 361.00

10 1550 1420 -24.00 576.00
11 1512 1382 -62.00 3844.00
12 1552 1422 -22.00 484.00
13 1570 1440 4 00 16 0013 1570 1440 -4.00 16.00
14 1601 1471 27.00 729.00
15 1528 1398 -46.00 2116.00
16 1575 1445 1.00 1.00
17 1610 1480 36.00 1296.00
18 1578 1448 4.00 16.00
19 1661 1531 87.00 7569.00
20 1608 1478 34.00 1156.00

Total 31480 28880 SUM 32790 Σ(CI - c)2

Mean Count:  c 1444
Chi Squared Value (C2): 22.71 10.11 - 30.14 Standard Deviation: 42

 + 20% Value: 1733  - 20% Value: 1155

Calculations Completed by: William Wylie Date: 10/7/2015

Reviewed by:            Daniel Spicuzza Date: 10/7/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head Site 1
Instrument Model: 2350-1 Instrument Serial No. 126172

Last Calibration Date: 6/19/2015 Background Count Rate: 3783 CB

Detector Model: 44-10 Detector Serial No.: 192589

Today's Date: 11/30/2015 Data Collected by: William Wylie
Source ID: 119311 Activity 6,489,000 dpm Efficiency: N/A %
Radionuclide: Cs-137 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 151321 147538 -237.15 56240.12
2 151234 147451 -324.15 105073.22
3 151347 147564 -211.15 44584.32
4 151683 147900 124.85 15587.52
5 151099 147316 -459.15 210818.725 151099 147316 459.15 210818.72
6 151216 147433 -342.15 117066.62
7 151561 147778 2.85 8.12
8 151424 147641 -134.15 17996.22
9 151289 147506 -269.15 72441.72

10 151883 148100 324.85 105527.52
11 151312 147529 -246.15 60589.82
12 151237 147454 -321.15 103137.32
13 152653 148870 1094 85 1198696 5213 152653 148870 1094.85 1198696.52
14 151678 147895 119.85 14364.02
15 151754 147971 195.85 38357.22
16 151271 147488 -287.15 82455.12
17 151579 147796 20.85 434.72
18 152432 148649 873.85 763613.82
19 151735 147952 176.85 31275.92
20 151455 147672 -103.15 10639.92

(C )2
Total 3031163 2955503 SUM 3048908.55 Σ(CI - c)2

Mean Count:  c 147775
Chi Squared Value (C2): 20.63 10.11 - 30.14 Standard Deviation: 401

 + 20% Value: 177330  - 20% Value: 118220

Calculations Completed by: William Wylie Date: 11/30/2015

Reviewed by:            Daniel Spicuzza Date: 11/30/2015

ALEUT WORLD SOLUTIONS FORM AWS-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head Site 1Project/Location:
Instrument Model: 2929 Instrument Serial No. 61549

Last Calibration Date: 5/18/2015 Background Count Rate: 1.6 CB

Detector Model: 43-10-1 Detector Serial No.: 24319

Today's Date: 11/30/2015 Data Collected by: William Wylie

NSF Indian Head Site 1

Source ID: 099605 Activity 9,480 alphas/min Efficiency: 74.0 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 6264 6262.4 -15.00 225.00
2 6398 6396.4 119.00 14161.00
3 6142 6140.4 -137.00 18769.00
4 6290 6288.4 11.00 121.00
5 6091 6089.4 -188.00 35344.00
6 6338 6336.4 59.00 3481.00
7 6265 6263.4 -14.00 196.00
8 6208 6206.4 -71.00 5041.00
9 6362 6360.4 83.00 6889.00

10 6281 6279.4 2.00 4.00
11 6366 6364.4 87.00 7569.00
12 6214 6212.4 -65.00 4225.00
13 6342 6340 4 63 00 3969 0013 6342 6340.4 63.00 3969.00
14 6238 6236.4 -41.00 1681.00
15 6327 6325.4 48.00 2304.00
16 6227 6225.4 -52.00 2704.00
17 6388 6386.4 109.00 11881.00
18 6251 6249.4 -28.00 784.00
19 6315 6313.4 36.00 1296.00
20 6273 6271.4 -6.00 36.00

Total 125580 125548 SUM 120680 Σ(CI - c)2

Mean Count:  c 6277
Chi Squared Value (C2): 19.22 10.11 - 30.14 Standard Deviation: 80

 + 20% Value: 7533  - 20% Value: 5022

Calculations Completed by: William Wylie Date: 11/30/2015

Reviewed by:            Daniel Spicuzza Date: 11/30/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head Site 1Project/Location:
Instrument Model: 2929 Instrument Serial No. 61549

Last Calibration Date: 5/18/2015 Background Count Rate: 51.5 CB

Detector Model: 43-10-1 Detector Serial No.: 24319

Today's Date: 11/30/2015 Data Collected by: William Wylie

NSF Indian Head Site 1

Source ID: 051303 Activity 12,820 betas/min Efficiency: 52.8 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 5215 5163.5 -7.35 54.02
2 5210 5158.5 -12.35 152.52
3 5292 5240.5 69.65 4851.12
4 5185 5133.5 -37.35 1395.02
5 5303 5251.5 80.65 6504.42
6 5262 5210.5 39.65 1572.12
7 5118 5066.5 -104.35 10888.92
8 5130 5078.5 -92.35 8528.52
9 5246 5194.5 23.65 559.32

10 5279 5227.5 56.65 3209.22
11 5310 5258.5 87.65 7682.52
12 5156 5104.5 -66.35 4402.32
13 5344 5292 5 121 65 14798 7213 5344 5292.5 121.65 14798.72
14 5076 5024.5 -146.35 21418.32
15 5151 5099.5 -71.35 5090.82
16 5146 5094.5 -76.35 5829.32
17 5243 5191.5 20.65 426.42
18 5178 5126.5 -44.35 1966.92
19 5303 5251.5 80.65 6504.42
20 5300 5248.5 77.65 6029.52

Total 104447 103417 SUM 111864.55 Σ(CI - c)2

Mean Count:  c 5171
Chi Squared Value (C2): 21.63 10.11 - 30.14 Standard Deviation: 77

 + 20% Value: 6205  - 20% Value: 4137

Calculations Completed by: William Wylie Date: 11/30/2015

Reviewed by:            Daniel Spicuzza Date: 11/30/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head Site 1Project/Location:
Instrument Model: 2360 Instrument Serial No. 297826

Last Calibration Date: 1/30/2015 Background Count Rate: 0.4 CB

Detector Model: 43-93 Detector Serial No.: 323053

Today's Date: 11/30/2015 Data Collected by: William Wylie

NSF Indian Head Site 1

Source ID: 039404 Activity 2,869 alphas/min Efficiency: 34.2 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 858 857.6 6.70 44.89
2 851 850.6 -0.30 0.09
3 780 779.6 -71.30 5083.69
4 815 814.6 -36.30 1317.69
5 860 859.6 8.70 75.69
6 820 819.6 -31.30 979.69
7 845 844.6 -6.30 39.69
8 856 855.6 4.70 22.09
9 857 856.6 5.70 32.49

10 839 838.6 -12.30 151.29
11 890 889.6 38.70 1497.69
12 848 847.6 -3.30 10.89
13 850 849 6 1 30 1 6913 850 849.6 -1.30 1.69
14 893 892.6 41.70 1738.89
15 855 854.6 3.70 13.69
16 834 833.6 -17.30 299.29
17 842 841.6 -9.30 86.49
18 889 888.6 37.70 1421.29
19 850 849.6 -1.30 1.69
20 894 893.6 42.70 1823.29

Total 17026 17018 SUM 14642.2 Σ(CI - c)2

Mean Count:  c 851
Chi Squared Value (C2): 17.21 10.11 - 30.14 Standard Deviation: 28

 + 20% Value: 1021  - 20% Value: 681

Calculations Completed by: William Wylie Date: 11/30/2015

Reviewed by:            Daniel Spicuzza Date: 11/30/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head Site 1Project/Location:
Instrument Model: 2360 Instrument Serial No. 297826

Last Calibration Date: 1/30/2015 Background Count Rate: 171 CB

Detector Model: 43-93 Detector Serial No.: 323053

Today's Date: 11/30/2015 Data Collected by: William Wylie

NSF Indian Head Site 1

Source ID: 049410 Activity 12,132 betas/min Efficiency: 25.5 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 3147 2976 31.50 992.25
2 3087 2916 -28.50 812.25
3 3141 2970 25.50 650.25
4 3066 2895 -49.50 2450.25
5 3134 2963 18.50 342.25
6 3006 2835 -109.50 11990.25
7 3132 2961 16.50 272.25
8 3003 2832 -112.50 12656.25
9 3167 2996 51.50 2652.25

10 3204 3033 88.50 7832.25
11 3140 2969 24.50 600.25
12 3094 2923 -21.50 462.25
13 3122 2951 6 50 42 2513 3122 2951 6.50 42.25
14 3163 2992 47.50 2256.25
15 3103 2932 -12.50 156.25
16 3234 3063 118.50 14042.25
17 3111 2940 -4.50 20.25
18 3106 2935 -9.50 90.25
19 3119 2948 3.50 12.25
20 3031 2860 -84.50 7140.25

Total 62310 58890 SUM 65473 Σ(CI - c)2

Mean Count:  c 2945
Chi Squared Value (C2): 22.24 10.11 - 30.14 Standard Deviation: 59

 + 20% Value: 3533  - 20% Value: 2356

Calculations Completed by: William Wylie Date: 11/30/2015

Reviewed by:            Daniel Spicuzza Date: 11/30/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



 

 

 
 

 
 
 
 
 
 

Daily Instrument Response Checks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

ALEUT WORLD SOLUTIONS FORM AWS-003C

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY 4342-4725 cpm % FAIL INIT.
Y/N Cs-137 dpm cpm cpm 101302-151953 (P/F)

10/7/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4620 137520 132900 N/A P WW
10/8/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4532 133469 128937 N/A P WW
10/9/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4612 132788 128176 N/A P WW
10/13/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4467 130361 125894 N/A P WW
10/14/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4439 130782 126343 N/A P WW
10/15/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4429 132000 127571 N/A P WW
10/16/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4490 133296 128806 N/A P WW
10/19/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4427 131384 126957 N/A P WW
10/20/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4438 130900 126462 N/A P WW
10/21/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4371 131733 127362 N/A P WW
10/22/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4388 130781 126393 N/A P WW
10/23/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4459 132654 128195 N/A P WW
10/26/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4322 130945 126623 N/A P WW
10/27/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4412 131276 126864 N/A P WW
10/28/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4478 130654 126176 N/A P WW
10/29/2015 2350-1/44-10 129407/196022 N 1/22/2016 019464 6,231,540 4373 131865 127492 N/A P WW
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

ALEUT WORLD SOLUTIONS FORM AWS-003C

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY 3710-4410 cpm % FAIL INIT.
Y/N Cs-137 dpm cpm cpm 108395-162593 (P/F)

10/7/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4107 137520 133413 N/A P WW
10/8/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4213 135672 131459 N/A P WW
10/9/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4178 138655 134477 N/A P WW
10/13/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4136 139480 135344 N/A P WW
10/14/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4072 137296 133224 N/A P WW
10/15/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 3975 139093 135118 N/A P WW
10/16/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4183 138351 134168 N/A P WW
10/19/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 3942 139719 135777 N/A P WW
10/20/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 3962 139300 135338 N/A P WW
10/21/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4077 137532 133455 N/A P WW
10/22/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 3999 134859 130860 N/A P WW
10/23/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4123 137690 133567 N/A P WW
10/26/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4065 135683 131618 N/A P WW
10/27/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4321 138530 134209 N/A P WW
10/28/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4239 136904 132665 N/A P WW
10/29/2015 2350-1/44-10 120588/318218 N 6/19/2016 019464 6,231,540 4327 136669 132342 N/A P WW
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Inidan head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY MicroR//hr % FAIL INIT.
Y/N Cs-137 dpm MicroR/hr MicroR/hr 397-595 (P/F)

10/7/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/8/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/9/2015 M-19 98100 N 12/22/2015 019464 6,231,540 3 500 497 N/A P WW
10/13/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/14/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/15/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/16/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/19/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/20/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/21/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/22/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/23/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 520 516 N/A P WW
10/26/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/27/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/28/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW
10/29/2015 M-19 98100 N 12/22/2015 019464 6,231,540 4 500 496 N/A P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

ALEUT WORLD SOLUTIONS FORM AWS-003C

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 2040-3060 (P/F)

10/7/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 50 2600 2550 21 P WW
10/8/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 50 2500 2450 20 P WW
10/9/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 50 2600 2550 21 P WW
10/13/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 50 2600 2550 21 P WW
10/14/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 40 2500 2460 20 P WW
10/15/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 40 2500 2460 20 P WW
10/16/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 40 2600 2560 21 P WW
10/19/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 50 2600 2550 21 P WW
10/20/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 50 2600 2550 21 P WW
10/21/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 50 2500 2450 20 P WW
10/22/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 40 2600 2560 21 P WW
10/23/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 50 2600 2550 21 P WW
10/26/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 40 2500 2460 20 P WW
10/27/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 40 2600 2560 21 P WW
10/28/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 50 2600 2550 21 P WW
10/29/2015 3/44-9 294545/ES0048 N 8/17/2016 011403 12,040 50 2600 2550 21 P WW
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

ALEUT WORLD SOLUTIONS FORM AWS-003C

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 2040-3060 (P/F)

10/7/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 40 2600 2560 21 P WW
10/8/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 40 2500 2460 20 P WW
10/9/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 50 2500 2450 20 P WW

10/13/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 40 2600 2560 21 P WW
10/14/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 50 2500 2450 20 P WW
10/15/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 50 2600 2550 21 P WW
10/16/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 40 2600 2560 21 P WW
10/19/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 40 2500 2460 20 P WW
10/20/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 50 2600 2550 21 P WW
10/21/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 40 2600 2560 21 P WW
10/22/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 50 2600 2550 21 P WW
10/23/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 50 2600 2550 21 P WW
10/26/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 50 2500 2450 20 P WW
10/27/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 40 2500 2460 20 P WW
10/28/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 50 2600 2550 21 P WW
10/29/2015 3/44-9 266272/101566 N 9/10/2016 011403 12,040 40 2500 2460 20 P WW
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LUDLUM MODEL 2929
DAILY 30 MINUTE BACKGROUND AND EFFICIENCY

ALEUT WORLD SOLUTIONS FORM AWS-013C

For: October 2015, NSF Indian Head

Instrument ID: 115563 Detector ID: 127216
Cal Due Date: 5/19/2016
Sources Used: Alpha S/N: Th-230/011404 Activity: 8,278 alphas/min

Beta S/N: Tc-99/011403 Activity: 12,040 betas/min

Acceptable Range of Background: 0 CPM to 1 CPM α
            Background Count Time: 30 Minutes 27 CPM to 52 CPM βγ

Date Total Counts Total Counts      30-Minute Background (CPM) 1-min α Eff. 1- min βγ Eff. Initials
α βγ Source Counts Source Counts

 α βγ 0−1 27−52 4255-6383 α 2831-4247 βγ

10/7/2015 4 1221 0.1 40.7 5334 73.7 3564 36.5 WW
10/8/2015 2 1198 0.1 39.9 5387 73.7 3534 36.5 WW
10/9/2015 1 1167 0.0 38.9 5325 73.7 3493 36.5 WW
10/13/2015 4 1213 0.1 40.4 5345 73.7 3550 36.5 WW
10/14/2015 5 1267 0.2 42.2 5378 73.7 3609 36.5 WW
10/15/2015 5 1198 0.2 39.9 5332 73.7 3597 36.5 WW
10/16/2015 4 1181 0.1 39.4 5172 73.7 3483 36.5 WW
10/19/2015 6 1208 0.2 40.3 5219 73.7 3435 36.5 WW
10/20/2015 5 1271 0.2 42.4 5243 73.7 3398 36.5 WW
10/21/2015 3 1189 0.1 39.6 5178 73.7 3312 36.5 WW
10/22/2015 4 1233 0.1 41.1 5233 73.7 3289 36.5 WW
10/23/2015 6 1277 0.2 42.6 5341 73.7 3276 36.5 WW
10/26/2015 5 1245 0.2 41.5 5266 73.7 3265 36.5 WW
10/27/2015 4 1266 0.1 42.2 5313 73.7 3356 36.5 WW
10/28/2015 5 1298 0.2 43.3 5377 73.7 3312 36.5 WW
10/29/2015 7 1237 0.2 41.2 5289 73.7 3321 36.5 WW

Reviewed by: Date: 10/29/2015Daniel Spicuzza
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

ALEUT WORLD SOLUTIONS FORM AWS-003C

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY 106-158 CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 1034-1551 (P/F)

10/7/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 111 1314 1203 33.9 P WW
10/8/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 117 1346 1229 33.9 P WW
10/9/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 137 1412 1275 33.9 P WW
10/13/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 149 1475 1326 33.9 P WW
10/14/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 142 1465 1323 33.9 P WW
10/15/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 141 1393 1252 33.9 P WW
10/16/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 148 1484 1336 33.9 P WW
10/19/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 137 1473 1336 33.9 P WW
10/20/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 139 1437 1298 33.9 P WW
10/21/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 144 1397 1253 33.9 P WW
10/22/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 141 1421 1280 33.9 P WW
10/23/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 133 1462 1329 33.9 P WW
10/26/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 127 1403 1276 33.9 P WW
10/27/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 129 1459 1330 33.9 P WW
10/28/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 121 1359 1238 33.9 P WW
10/29/2015 2360/43-93 276986/299605 N 12/17/2015 039401 18,279 134 1376 1242 33.9 P WW
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

ALEUT WORLD SOLUTIONS FORM AWS-003C

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY 0-6 CPM % FAIL INIT.
Y/N Th-230 alphas/min CPM CPM 744-1116 (P/F)

10/7/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 2 901 899 38.5 P WW
10/8/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 5 915 910 38.5 P WW
10/9/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 1 911 910 38.5 P WW
10/13/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 2 918 916 38.5 P WW
10/14/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 2 931 929 38.5 P WW
10/15/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 5 904 899 38.5 P WW
10/16/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 4 944 940 38.5 P WW
10/19/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 5 977 972 38.5 P WW
10/20/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 4 914 910 38.5 P WW
10/21/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 3 911 908 38.5 P WW
10/22/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 4 943 939 38.5 P WW
10/23/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 3 926 923 38.5 P WW
10/26/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 3 904 901 38.5 P WW
10/27/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 4 913 909 38.5 P WW
10/28/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 3 907 904 38.5 P WW
10/29/2015 2360/43-93 276986/299605 N 12/17/2015 039402 2,904 2 904 902 38.5 P WW
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

ALEUT WORLD SOLUTIONS FORM AWS-003C

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY 104-156 CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 1155-1733 (P/F)

10/7/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 129 1616 1487 28.3 P WW
10/8/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 122 1655 1533 28.3 P WW
10/9/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 127 1612 1485 28.3 P WW
10/13/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 145 1585 1440 28.3 P WW
10/14/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 144 1580 1436 28.3 P WW
10/15/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 146 1592 1446 28.3 P WW
10/16/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 145 1619 1474 28.3 P WW
10/19/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 146 1709 1563 28.3 P WW
10/20/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 144 1597 1453 28.3 P WW
10/21/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 133 1532 1399 28.3 P WW
10/22/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 128 1524 1396 28.3 P WW
10/23/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 139 1609 1470 28.3 P WW
10/26/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 133 1549 1416 28.3 P WW
10/27/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 128 1591 1463 28.3 P WW
10/28/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 139 1594 1455 28.3 P WW
10/29/2015 2360/43-93 268508/298435 N 7/22/2016 039401 18,279 126 1498 1372 28.3 P WW
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

ALEUT WORLD SOLUTIONS FORM AWS-003C

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY 0-4 CPM % FAIL INIT.
Y/N Th-230 alphas/min CPM CPM 722-1082 (P/F)

10/7/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 3 864 861 36.9 P WW
10/8/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 4 875 871 36.9 P WW
10/9/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 3 854 851 36.9 P WW
10/13/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 4 896 892 36.9 P WW
10/14/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 4 955 951 36.9 P WW
10/15/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 4 922 918 36.9 P WW
10/16/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 1 969 968 36.9 P WW
10/19/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 3 873 870 36.9 P WW
10/20/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 4 956 952 36.9 P WW
10/21/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 2 887 885 36.9 P WW
10/22/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 3 916 913 36.9 P WW
10/23/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 4 896 892 36.9 P WW
10/26/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 2 865 863 36.9 P WW
10/27/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 3 904 901 36.9 P WW
10/28/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 4 889 885 36.9 P WW
10/29/2015 2360/43-93 268508/298435 N 7/22/2016 039402 2,904 3 865 862 36.9 P WW
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY 3710-4410 cpm % FAIL INIT.
Y/N Cs-137 dpm cpm cpm 118220-177330 (P/F)

12/1/2015 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3939 152900 148961 N/A P WW
12/2/2015 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3655 153346 149691 N/A P WW
12/3/2015 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3600 153145 149545 N/A P WW
12/4/2014 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3588 155581 151993 N/A P WW
12/7/2015 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3773 147812 144039 N/A P WW
12/8/2015 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3764 151652 147888 N/A P WW
12/9/2015 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3711 151420 147709 N/A P WW
12/10/2015 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3740 150292 146552 N/A P WW
12/11/2015 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3673 150396 146723 N/A P WW
12/14/2015 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3308 159462 156154 N/A P WW
12/15/2015 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3574 151054 147480 N/A P WW
12/16/2015 2350-1/44-10 126172/192589 N 6/19/2016 119311 6,489,000 3804 152390 148586 N/A P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C



177330 177330

118220 118220

80000

100000

120000

140000

160000

180000

200000

cp
m

Gamma Control Chart

Data Points

+ 20% Value

- 20% Value

0

20000

40000

60000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Day



DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 2464-3696 (P/F)

12/1/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3100 3080 24 P WW
12/2/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3100 3080 24 P WW
12/3/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3100 3080 24 P WW
12/4/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3100 3080 24 P WW
12/7/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3000 2980 23 P WW
12/8/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3000 2980 23 P WW
12/9/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3100 3080 24 P WW
12/10/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3000 2980 23 P WW
12/11/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3000 2980 23 P WW
12/14/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3000 2980 23 P WW
12/15/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3100 3080 24 P WW
12/16/2015 3/44-9 269208/150446 N 5/11/2016 051303 12,820 20 3100 3080 24 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY 104-156 CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 2356-3533 (P/F)

12/1/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 155 3105 2950 25.5 P WW
12/2/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 176 3282 3106 25.5 P WW
12/3/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 189 3249 3060 25.5 P WW
12/4/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 165 3132 2967 25.5 P WW
12/7/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 164 3147 2983 25.5 P WW
12/8/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 166 3036 2870 25.5 P WW
12/9/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 147 3295 3148 25.5 P WW
12/10/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 174 3062 2888 25.5 P WW
12/11/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 196 3313 3117 25.5 P WW
12/14/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 148 3144 2996 25.5 P WW
12/15/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 174 3074 2900 25.5 P WW
12/16/2015 2360/43-93 297826/323053 N 1/30/2016 049410 12,132 158 3304 3146 25.5 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head Site 1
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY 0-4 CPM % FAIL INIT.
Y/N Th-230 alphas/min CPM CPM 681-1021 (P/F)

12/1/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 1 853 852 34.2 P WW
12/2/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 0 868 868 34.2 P WW
12/3/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 0 864 864 34.2 P WW
12/4/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 0 837 837 34.2 P WW
12/7/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 0 857 857 34.2 P WW
12/8/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 0 823 823 34.2 P WW
12/9/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 2 831 829 34.2 P WW
12/10/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 0 821 821 34.2 P WW
12/11/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 1 885 884 34.2 P WW
12/14/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 0 849 849 34.2 P WW
12/15/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 0 923 923 34.2 P WW
12/16/2015 2360/43-93 297826/323053 N 1/30/2016 039404 2,869 0 894 894 34.2 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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LUDLUM MODEL 2929
DAILY 30 MINUTE BACKGROUND AND EFFICIENCY

For: December 2015, NSF Indian Head

Instrument ID: 61549 Detector ID: 24319
Cal Due Date: 5/18/2016
Sources Used: Alpha S/N: Th-230/099605 Activity: 9,480 alphas/min

Beta S/N: Tc-99/051303 Activity: 12,820 betas/min

Acceptable Range of Background: 0 CPM to 3.9 CPM α
            Background Count Time: 30 Minutes 38 CPM to 65 CPM βγ

Date Total Counts Total Counts      30-Minute Background (CPM) 1-min α Eff. 1- min βγ Eff. Initials
α βγ Source Counts Source Counts

 α βγ 0-3.9 38-65 5022-7533 α 4137-6205 βγ

12/1/2015 34 1531 1.1 51.0 6581 74.0 5591 52.8 WW
12/2/2015 38 1411 1.3 47.0 6340 74.0 5386 52.8 WW
12/3/2015 27 1896 0.9 63.2 6370 74.0 5625 52.8 WW
12/4/2015 31 1962 1.0 65.4 6486 74.0 5628 52.8 WW
12/7/2015 45 1422 1.5 47.4 6386 74.0 5811 52.8 WW
12/8/2015 34 1329 1.1 44.3 6250 74.0 5759 52.8 WW
12/9/2015 41 1357 1.4 45.2 6537 74.0 5481 52.8 WW
12/10/2015 47 1394 1.6 46.5 6312 74.0 5226 52.8 WW
12/11/2015 41 1435 1.4 47.8 6386 74.0 5624 52.8 WW
12/14/2015 29 1431 1.0 47.7 6487 74.0 5601 52.8 WW
12/15/2015 34 1340 1.1 44.7 6463 74.0 5495 52.8 WW
12/16/2015 44 1363 1.5 45.4 6492 74.0 5608 52.8 WW

Reviewed by: Date: 12/16/2015Daniel Spicuzza

ALEUT WORLD SOLUTIONS FORM AWS-013C
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Appendix O 
 

Excavation Bottom Survey Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 120588

10/23/2015 10:30 Daniel Spicuzza 318218

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Final Gamma Scan Survey of Excavation Bottom

Comments:

The area was 100% gamma scan surveyed.

Action Level: 7,110 cpm.

5327

44-10 CPM

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A N/A
N/A

2350-1 6/19/2016 N/A N/A N/A

LOCATION: NSF Indian Head Site 1
N/A N/A N/A

SURVEYOR: William Wylie
N/A N/A N/A

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-027

N/A N/A
N/A

DATE:
INSTRUMENTATION USED

10/23/2015 09:00
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/23/2015

Daniel Spicuzza
Time: 10:30

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-027

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



 

 

 
 

 
 
 
 
 

Appendix P 
 

Excavation Bottom Samples Laboratory 
Data Report  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-14502-1
Client Project/Site: NSF Indian Head Site 1

For:
Aleut World Solutions
615 E. 82nd Ave.
Suite 200
Anchorage, Alaska 99518
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Authorized for release by:
11/17/2015 2:01:08 PM
Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-14502-1
Project/Site: NSF Indian Head Site 1

Job ID: 160-14502-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: NSF Indian Head Site 1

Report Number: 160-14502-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt
Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs:

Method 3600C: Cleanup
Method 3620C: Florisil Cleanup
Method 3630C: Silica Gel Cleanup
Method 3640A: Gel-Permeation Cleanup
Method 3650B: Acid-Base Partition Cleanup
Method 3660B: Sulfur Cleanup
Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

TestAmerica St. Louis
Page 3 of 40 11/17/2015
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-14502-1
Project/Site: NSF Indian Head Site 1

Job ID: 160-14502-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

RECEIPT

The samples were received on 10/27/2015 1:40 PM; the samples arrived in good condition, properly preserved.  The temperature of the 
cooler at receipt was 20.1º C.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples IHS1L7-A0 (160-14502-1), IHS1L7-A1 (160-14502-2), IHS1L7-A2 (160-14502-3), IHS1L7-A3 (160-14502-4), IHS1L7-B1 
(160-14502-5), IHS1L7-B2 (160-14502-6), IHS1L7-B3 (160-14502-7), IHS1L7-C1 (160-14502-8), IHS1L7-C2 (160-14502-9), IHS1L7-C3 
(160-14502-10), IHS1L7-D1 (160-14502-11), IHS1L7-D2 (160-14502-12), IHS1L7-D3 (160-14502-13), IHS1L7-E1 (160-14502-14), 
IHS1L7-E2 (160-14502-15), IHS1L7-E3 (160-14502-16), IHS1L8-A1 (160-14502-17), IHS1L8-A2 (160-14502-18), IHS1L8-A3 
(160-14502-19), IHS1L8-B1 (160-14502-20), IHS1L8-B2 (160-14502-21), IHS1L8-B3 (160-14502-22), IHS1L8-C1 (160-14502-23), 
IHS1L8-C2 (160-14502-24), IHS1L8-C3 (160-14502-25), IHS1L8-D1 (160-14502-26), IHS1L8-D2 (160-14502-27), IHS1L8-D3 
(160-14502-28), IHS1L8-E1 (160-14502-29), IHS1L8-E2 (160-14502-30), IHS1L8-E3 (160-14502-31), IHS1L8-F2 (160-14502-32), 
IHS1EB-A0 (160-14502-33), IHS1EB-A1 (160-14502-34), IHS1EB-A2 (160-14502-35), IHS1EB-A3 (160-14502-36), IHS1EB-B0 
(160-14502-37), IHS1EB-B1 (160-14502-38), IHS1EB-B2 (160-14502-39), IHS1EB-B3 (160-14502-40), IHS1EB-C0 (160-14502-41), 
IHS1EB-C1 (160-14502-42), IHS1EB-C2 (160-14502-43), IHS1EB-C3 (160-14502-44), IHS1EB-D0 (160-14502-45), IHS1EB-D1 
(160-14502-46), IHS1EB-D2 (160-14502-47), IHS1EB-D3 (160-14502-48), IHS1EB-E0 (160-14502-49), IHS1EB-E1 (160-14502-50), 
IHS1EB-E2 (160-14502-51), IHS1EB-E3 (160-14502-52), IHS1EB-F0 (160-14502-53), IHS1EB-F1 (160-14502-54), IHS1EB-F2 
(160-14502-55) and IHS1EB-F3 (160-14502-56) were analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with DOE 
A01R_Th. The samples were dried on 10/28/2015, prepared on 10/30/2015 and 11/03/2015 and analyzed on 11/11/2015 and 11/12/2015. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica St. Louis
Page 4 of 40 11/17/2015
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123456789101112

TestAmerica st. 1ouis 
13715 Rider Trail North 

Earth~. MO 63045 
phOne 314.298.8566 fax 314298.8757 

Client Contact 
·AWS,LLC 

615 E. 82nd. Ave..Suite 200 

,AK995t8 
{907} 27S-23H Phone 
c{llO.I}_ 276-2350 FAX 
Project l'lame: NSF-lndiand Head Site 1 Remo11al Action 
Site: NSF Indian He.ad Site 1 

IOuote tf.16004474-0 

Saml)l_e Identification 

IH$1L7- AO 

lHS1L7- A1 

IWS1L7- K2 

IHS1L7- K3 

IHS1L7- Bl 

lHS1L7- 82 

!HS1L7- B3 

!HStL7- C1 

IHS1L7- C2 

lHS1L7- C3 

!HS1L7- 01 

IHS1L7- 02 
5«tt,t..£-A.:9.:,.s;,;r"...-: 

Possi~ Hazard Identification: I 

Chain of Custody Record 

Regnlatory Program: Dow QIIPOES 0RCAA @Other: 

lf'roject Manager: Daniel Spicuzza 

Tel/Fax: 4ll843-70ll/88lf 705-7483 

Artalysis Turnaround Timlt 
D CALENDAR Dl<YS @ WORK!NG_f)_AYS 

0 
a 
0 
0 

TAT if cfll'ferent from Below _§__ 

2 weeks 

1 week 

2days 

1 day 

Sample 
Type (~ l I #of 

Sample Date) Sample Time l G>Gr.>bl Matrix Cont. 

10/21/2015 0753 G So;J 

10/21/2015 0757 G Soll 

10121 /2015 0001 G Soil 

10/2112015 0806 G Soil 

10/21/2015 06W G Soil 

10/21/2015 0814 G Soil 

Hl/2112015 0&18 G Soil 

1-0/21/2015 0819 G Soil 

10/2:1/2015 0822 G Soil 

10/21/2015 0826 G son 

10/21/2015 0843 G Soil 

10/21/2015 .0851 G Soil 

Site Cont,,ct Oanief Spicuzza 

I.al> Contact Efika Gish 

" .. 
"' :z "' .. 

z >- i. 
>- $ 

< e 
.!! :Ii; -E ~ "' 

<> .. :;; ~ .. 
'C e " i a .g ~ .. .:;:: .... .l!! 

N N X 

N N X 

N N X 

N N X 

N N X 

N N X 

N N X 

N N X 

N y X 

N N X 

N N X 

N =N l( 

Oate:101~/to 

leartier: fed Ex 

TestAmerica 
TI-!£ L'EADl::Jt IN ENVIRONMENTAL TES1"fNG 

TestAmeriea L;iboratonei;, Inc. 
COC No: NSF~1S..5 

~- . s. . of ;:s;::-_ cocs 
Sampler: Wilroam Wylie 

LabSampfmg: 

Job/ SDG No.:USN 2015.oti 

Sample Specific N 

5Da)'TAT 

50a¥TAT 

5DayTAT 

50ay_TAT 

l5~TAT 

SDayTAT 

5~_yTAT 

$Q.a1.TAT 

50ayTAT 

5!JalTAT 

51Jay_TAT 

SOayTAT 

Cl) 

~ 
@ 
I\) 

0 
::r 
ID :r 
Q, 
0 
C: 
en 
0 
a. 
'< 

L 

~~~ar~t~~$~~~;~~~~ ~ ,••allj/j\jjitr~w•~~ ... ~1'¥•w~ia1-allk.TM•1t~~ 
Sample Disposal { A fee may tie assessed if samples are reiamed !Qnger than 1 month) 

Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in !he Comments Section ifthe lab is to 
di~ oflhe Slo!IIPle. I 

0 Noo-ttazard O Rammable O Skin Initant OPoison 6 Gun!:nown 0 Retum to Client @Pisposa! by Lab QArchive for ____ Months 

Special Instructions/QC Requirements & Comments: !;mail-res~ to:radconpro@verizon.net 

I 
- Custody Seals Inti\¢ @ Yes 0No custody Seal No.: Cooler Temp. ("C): Obs'd:. Coa'd: Tbi!mtltHJo.:. 

Oate/Tlme: 
//)·o:21, ;:s' sJo ,:~::.--~ \.CJ'IJ I~ ~~1; p R~~irby:) °' ,J' 

I y C...:. ....... 

Company: AWS 

~'o~ 
Relinquil;hed by: C¢mpany. Date/Tune: [Rt>6eivedby: Compar,y: Oate/Tiine: 

ReHnq~hed by: .Company: Oaterrtme: [Recewed in Lahoratory by: Company: Date/Time: 

Form No. CA-C-WI-002, Rev. 4.2, dated 04102/20.13 

--------- -,~-- -·---- -- - - - - -- ··· . .. •• • 
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123456789101112

TestAmerica st. louis 
13715 Ridl,r TrailNorth 

EaitnCity, MO 63045 
phone314.298.8566 t,;,x3W.298.!>7S7 

Chain ofCustody Record 

Regulak>i:y Program: Qcw O NPOES ORCRA e-. 

TestAmerica 
TH€ U"Arn:R IN £~~Al.. T-ESTING 

testAmerica labl;lratorie$ Inc. 
ClientContact I il'r'oJectl\,lllnager; BameiSpia,zza SiteC<>n,act~Spicuua Date!10/21/16 COC No: NSFJH-2015-6 

AWS, UC i Tell&s: 412 «s-10n:SS8 7ll5-7A08 I.ab Contact Bil<& Gish ea ri<>t: Fell £x "d...._ of ~ coo,; 
S15. E. 82nd. Alie. Suite 200 I Analysis Turnaround ?'um, Sampler: Wilfiam Wylie 
A@norage,AK9951.S i Q CAIEIDAAl>I\YS t:!i 'J'JOR!(!NGOA-.S . 

{907)27S.231t Phone I TAHdtlfe<e!rttromSeloW ..£... g 
{907) 278-2350 FAX i O 2 weeks z 1 Lab Sampling; L_ 
l"roject Name: NSF fndiand Head Sne 1 Removal Action- i O 1 week z ;: { 
Site-:l'<!Sl"tndianl,le,id~1 I Q 2da\>s > ;; < Job / SDGN1>.:USN2015-011 
Quote#16004474-0 0 lday .!! ; j 

r w a 
Sample ,z :& f:. 

Type. "Z ! i =- ,.,,, 1 r.s 
sampJE,ldentification SampleOate SampleTime - Matrix ~ if l: i SampleSpeciticNotes: 

!HS1L7- 03 i 10/2112015 0900 _ G Soil 1 N N X SDayTAT 

- I 
IHSfi.7- E1 ; Ul/21/2015 846 G Soil 1 N Y X -SQayTAT 

IHS1L7- E2 i 10/21/2015 0854 G Soil 1 N N X SDayTAT 

IHS1L7- E3 10/21l2015 0858 G Soil 1 N N. X SQayTAT 
I 

1HS1l8- M i tll122/20.'l5 1024 G Soil 1 N N X !SOayTAT 

JHS1!$- A2 I Wl22/2015 1027 G Soil 1 N N X 15 Day TAT 

IHS1U)- A3 I 10/22/2015 t029 G So~ 1 N N X SOayTAT 

IHS1LS- B1 [ 1.0!;!2/201"5 1032 G Soil 1 N N X ISDavTAT 
I 

IHS1LS- £2 I 10122/2015 1033 G Soil 1 N N X. 5 ElayTAT 
I 

lHS1Ul- 83' ' tol22i2015 1035 G Soil 1 N N. X $DayTAT 

lHS!Lll- Ct j 10/22l201S 103$ G SoU 1 N N X SDayTAT 

IHS1t&- C2 I 10/2212015 to41 G Soil 1 N N X. :S~TAT 
=~, .. ,.:, -~~ -~~ ~ • if.i - : r i,, =-.~"'· ~· ,,_,.,, ~ ....,, - ~ .. "" " -<h'-''"- -~ .~· ~ - . ,..,,...: ' -~k>' :#,. -~ ~ .-~"i: • $,· . ):,~~~&-~ ~"): -~,::,..· ~- ~,;~~~- .;:i"' ~~. .\a ~- ~ .~· . ~ ·- --~ ,_, • ••· ~ ~: • 1c.· ~~ .. -·fi:i;" ., • ::.1r· • • 1?.~~;g.... "" ,"-· 
~ Hazan:! ldentJlic:ation: I ::,ample tllsposat { A fee fA3Y be assessed if samples are retained tonger than 1 month} 
.Are ar"f 1ialrlples from· a liSled EPA Hazardotl'S Waste? ~ List any EPA Waste Codes for !he sample in-the C~ Seeti'on if !he lab is to-
d",spose of!he saf11ple. 1 

o~rd Olia<111nable i Ust<in!mtant LI~nB" l:!}Un!aroWn Q Retllml<JCT,ent 0 Di;posalbyl-al, Q AA:b&e!of ___ r,',on5,s 

~k1stnictimtslQCRequirements & Comments:! Email r~to:radconpre@veriz011.net 
I 

CustodySeals~ 0 Yes 10 No Ctt$b:,dySea!No.: CoolerTemp.{"C}:Obs'd: Con'ck ThermlDN<>.: 

_A,r If I Company:JWG; lJale/Ume: R~mc A .,., /I Company: ~ 1~~; . ,/ 
~ ,..~ J ' ! .\. ~\~~'-~NI. / ~I .I /' // ¥'r / //~ - ',/ti- ..> K.c1 1jl) .,;;,1"J. J~ /3 fl- 0 
· ed by: I Comp,iny: ElaleIT1ffl"' [Reei,ivecrby: Company. Da!efiime: 

I 
I 

Relinqulshed by: Company: Date/Ti-me: Received l!! lab6!afo,y by: Comparlf. Oate/Time: 

Form No. CA-C'-Wl-002, Rev. 4.2. daliad04#022013 

• 
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123456789101112

Test.America St. k>uis 
1;,715 Rider T,aiiNortn 

Earth C-ity. MO 6304!i 

Chain of Custody Record TestAmerica 
l'HE t.EAOl:R 1N BMP.0.."8\.1.E~tAL TE5-Tl~ 

phone a-, 4298.8566 tax 314.2$8.8757' R~atory Program; D ow O NPOfS .QRCAA @other: TestAmerica t.aboralorie.$ Inc. 
Client Contact 

!Aws.u.c 
(615 E. 82nd. /We. Suite 200 
fl'Vtt,,;llOlc:JS:e:,.N<._~18 J 
t{S07}, 27&'A11 Phone i 
(90?} 2'78--2$0 FAX 
tprojectName: NSF!n<ftandHelidSite 1 R~l/,ciion i 
Site: NS!" Indian Head Site t I 
·0uo1e;ll16004474-0 I 

Sample ldentificatiOR 

lHS1l8- C3 

11-1$11..$- 01 

IHS1t.8- 02 

IHS1l8- 03 

IHS1l8- c1 

!HS1l8- E2 

IHS1L8- !;3 

lHStl..8- F2 

IHS'lt:B- AO 

lHStE!>- A1 

IHS1EB- A2 

IHS1EB-A3 

Pos$ib~~aza::d~ 13 R 0i1'~" 

lf'roject.Manag,w. Oaalel-Spicuzza 

:T~ 4p; 848-7Un/88ll 705-7~ 

Analysis Turnai:cundTime 
0 CA!.£NDAR oi.YS @ \!K:lmr,G DAYS 

TATifdifferentfK>mBela.v' ~ 

0 
0 
0 
0 

2 waeks 

l-
2 .days 

1 day 

- · Santpla 
T~ =-Sample Oate f Sample Time I ~ I Matrix: 

10l22/2015 1043 G Soil 

10/22/2015 1047 G Sou 

1M2/20f5 1050 G So11 

10/22J2015 1052 -G Soil 

10t:Z2f20f5 1054 G Soif 

10.'22/20f 5 1<156- G Soil-

10/22/2015 1059 G Soil 

'l0/22/2015 HOS G Soil 

10/23/2015 0948 G Soil 

10/Zl/20t5 0950 G Soil 

10f23/20t5 0952 G Soil 

0953 G ,omao:~ 
~-

~"m, 
Soil 
~ 

t 

#of 
Confc 

1 

1 

t 

1 

1 

1 

1 

1 

1 

t 

1 

1 

!•"~l 

[$ite C'ontact Daniel Spicuzza 

Lab C'ontad: Erika Gish 

z 
>-

I 
I ... 
N 

N 

N 

N 

M 

N 

N 

N 

N 

N 

N 

N 

z 
>-

g 
lli1 ,,, 
::;; 
E 
~ 
&: 

N: 

y 

N 

N 

l't 

N 

N 

N 

N 

N 

l'i 

N 

,, 
z. 
"' .. 
.:-... 
< e 
:::, a 
f: 
!:. .,. 
t 
~ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

'Date:10/22/15 :coc No; NSFIH-201~ 7 

~ier:fedEx ~of· _'> COCs 

(Sampler: William Wylie 

Jt.ab Sampf!llg: 

Joi>/ SDG No.:USN 2015-01:t 

Sample Specific Noles: 

SDayTAT 

ls.OayTAT 

,,SDayTAT 

5DayTAT 

50ayTAT 

$DayTAT 

5DayTAT 

50ay TAT 

! 
I I l I 

.SDayTAT 

15DayTAT 

5DayTAT 

SDayTAT 

fl' ~'11~~.fflnilJlfflR~~ 
Sample DiSposai t A fee may be assessed if sal!l!)fes are retained longer than 1 month) 

r,.~~~~~ 

Ar&anysamples from a listed EPA Hazardous Waste? fi'feaseLlstanyE?A Wa$le Cedes for the~ in ttie C~Sec!ion irihe lab is to 
~of!hesamp!G. . I 

QNon-ttazant 0 flammable I U s!ciAl'm1atlt O """"' s 
~mstruetion's/QC Requirements & Comments: T Email results ll:):.radconpro@verizon.eet 

I 
_eustody Seals 1n1act, 

~~ J ea, ... 
tRermquished: 

!,Relinqui$hed by: 

0 y,,,, In No CuslodySeal No.: 
[Company: AWS 

[Co!JipaAy: 

:eol'll!>"nY: 

0 trnknown 0 1l.etnmto Client 0 Dis;>!>sal by t.ab Q Archivefor_ Months 

_ fCo<>!er Temp. ("c): Obs'<!; 

~r~~ \.~t"r"ln2)y: ~,;L 
[~ime: ~ edby: 

lnate!Time: Recei'd«I int.aboraiory by: 

Cori'c!; 
Comp,my: 

J]4 :s-7Z--
!Company: 

Company: 

Therm 10 No.; 

~me: 
JD e:2//.....A<' 

ClalefTime: 

'Oaretrune: 

..i.~UO 

L 

Fonn No. CA..C-Wl.002. Re.I. 4.2, dated (14l0221!13 
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123456789101112

TestAmerica St. tows 
137t5 Rider Tf<!il North 

Earth City, MO 63045 
phone 314.298.{!566 fax 314..298.8757 

Clie."lt Contact 

tAws,u.c 
f51s E. SZoo. Ave. Saile 200 
!Anci,o~ .. AK995f8 
1{907). 278--2311 Phone 
(90.D_ 2~2350 FAX 
fProject Name: .NSF liidlind Head Site 1 Remo"'1 ActiQo 
$/!1>: NSF Indian Head Siw 1 
Quote# 16004474-0 

sample Identification 

fHS1EB- BO 

IHS1EB- B1 

IHS1EB- 82 

IHS1E:S- 83 

IH51EB-C0 

IHS1EB- C1 

IHS1E8- C2 

IHS1E8- C3 

IHS1E&. DO 

IHS1ES- 01. 

!HS1EB- 02 

!HS1EB- !)3 
~~i~'t;:>~~--wwwm 

:POSSibJeCTHazatJi Iden~";".= 
Are art'/ samples from a listed EPA Hazardous Waste? 
,dispose of 11:ie sample. o-- QRammable 

Chain of Cu$tody Record 

Reftl{atoryPnigram: Dow a-
!Project Mau~-~ 

trWFiu, 4U 343-7&2Zl888 7-05-7408 

Analysis Turm,round Time 
Q CAW/OA.'{!lAYS @ -fl/1.YS 

TATffdifierentfwmBeloW _§_ 

0 2 ........ to< 

D 1 wee~ 

0 2days 

D L day 

Sample 
Type 

~ . . l #w 
Sample Date Sample Time """""'l Matrix l Cont. 

! 
i 1012312W5 0956 G Soil t 

i 10/23/2015 1000 G Soil l 

I tol2aJ2015 1002 G Soil 1 

I 10123/2015 1003 G Soil 1 

I t0/23/2015 1007 G Soil 1 

! 1003/2015 1009 G Soil 1 
i 
i 10/23/2015 1am G Soil 1 
I 
I 10/23/,2015 1012 G Soll 1 

I 10/23/201.5 1014 G Soil 1 
I 
' 10/23/2615 1011 G SOl1 1 

I 10/23/2015 1019 G Soil 1 
i 
! 10/23/2015 1020 G Soil 1 

0RCl!A @ Other: 

Js'.11e CQn!aci: Daniel SP\= 
lab Contact Erika Gish 

2 
.. 
la 
ID .. 

z >- .: 
.!!-... ·><I: > 0 
·~ 

J! "' lE ::, 

"" 'C 
E ... ~ -
~ lE 

! e t 
~ 

. .g .s 
:. C> 

-.iL !! 

N N JC 

N {,l JC 

N N X 

N N JC t 
N N X 

N 111 X 

N N X 

N N X. 

N N X 

N N X 

N y X 

N N XI l 
··~--, ~ ": ... ::: . --~~ - .=- ::.::.~.tf~lt~.t ":<ff..<!.:ri~' _~?~i'~' ~~,~~~ l~ J r... 

~,; 
,];:-. 

! 1 

TesfAmerico 
THE Ll;AOE~ r?4 ENV1RONMENTAL T.£ST1NG. 

TestAmerica laboJatotie,tnc. 

fnate,10"/2Vl6 'COC No: NSAH-2.015-8 

!earner: Fed l:>< ~ of >"": COO, 

I 
i 

~ : WilliamWyfle 

llab Sampling: L 
Job/ SOG No.:USN 2015-01 t 

Sample SJ)ecilic Noles: 

l50ayTAT 

SDayTAT 

tsOaJTAT 

l5Day TA1' 

iS~TAT 

[5DayTAT 

50a!i_TAT 

5 DayTAT 

SD&}'.TAT 

SOat TAT 

'SOay'fAT 

SOayTAT 
~,li:YS ~ ~ ¥~all' .. 'l;;j ~-~~ 

' 1'-lis! 8rrf tPAWasteCodes lorllJe samp!einlheCc>mments Section if!hel;ll>isto 
SampfeOisposal( A fee may be as,;essed if samples are<'etained longer than 1 ltlORth) 

i O S!cin!rritont di'oisonS @ un1ot<,wn 0 Rotem lx> d ient @ o..,,,..tbylab O Arcf,;.,e rcr ___ Mont!)S 

iSpi,cial lnslt:Dctions/QC Requirements & Comments:! Email results ta:radconpn,@verizott.net 

~ed-r ,. .J :~uk :~ime: 
· J0.'5)'2_./J B_l./t) 

Custody~lsl~ g ·y,;; !O Ne [cus<>dy Seaf Noc Ji..;ooier i-emp.,·q:~<t Therm JO No.: Cor:i'd-: 

~ ,c.~~-r~;~ /?~~L fcompany: A\NS 

Refmquished by,: .Company: ~: f~ved.by: Company: jDate/rime: 

·~by: tCompany: OaW,m,e; 'Received in Laboiafoiy by: Company: Date/Time: 

Form Ilk>.. CA-C-Wl-002, Re.v. 4.2:, dated 04/0l!W13 

• 
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11/17/2015

123456789101112

TestAmerica St. k>tiis 
13715Rider Trail-North 

Earth City, MO 63045 

Chain of Custody Record TestAmerica 
THE t£:i;,.DVl IN Q;VlRONMENTAi. TES'rn.tG 

phone314.298.856& fax314.298.8757 ~toryProgram: 0-ow Olli'ik-s 01\CRA @OtJrer. TestAmericaLalloratoties ,fae.. 

ClientContact roj<cj;Manag=DanielSpi<:mza , :10J22!1"5 = 
15 E. 82nd. A';e. Suile 200 i ---

.AK 99518 ... _______ ·---- , ___ -·-
f(001} ?7B-23H Phone 

l(SOZL~a-2:!50 FAA 
Project l'lame:NSF lm:riand Head Slte 1 Removal Aciion 
Site: NSF Indian Head Site 1 
Quotec# 16004474-0 

l>ampleldenti~ 

!H$1£S- EO 

IHStEB-£1 

IHS1ES- E2 

IHS1ES- ES 

1HS1EB- FO 

1HSfEB.. F\ 

IH$1EB- F2 

IHS-tEB- F3 

"'--

0 
0 
0 
0 

ThT lt~~nt f)<>m E!erow ....§... 

2-"""'"5 

lwee!( 

2 days 

l~ 

sample 
Type 

ic,,c...,, i I •or 
Sample DateJ Sample Tlmel <=m,b). I Mat<ix Cont 

HJ/2312015 1022 G Soil 

10/231201S 1024 G Sotl 

1Ql23/2015 1026 G Soil 1 

10123/2015 1028 G Soil 

10/Z312015 1030 G Soil 

1012312015 1032 G Soil 

10/23/2015 1034 G Soil 

10/23/2015 1040 G Soil 

" ~hl-

z 
> 

i 
I 

l 
;;; 

N 

N 

N 

N 

N 

N 

N 

N 

z J 
> ·f i 

c 

I g 
E 
0) 

~ t--[ ,@ ' ,S 

::. ' 1 

l'tf X 

N t X 

Nf X 

Nf X 

NI X 

NI X 

NI X 

Nf -lt 

,t.ab samp1ms: i_ 
I.lob/ SDG No.:USN 201S.011 --

f-----------------
Sample Specific Notes: = 

5.PayTAT 

SOayTAT 

.5DayTAT 

'SOa,lTAT 

5DayTAT 

SO;i.yTAT 

bDayTAT 

S0ayThT 

:-:--:;;: =--=l 
n: i Sample.Dlsposld(AfeemaybeasS$$ect1fsamplesarerefuinedlotig6than1monthj 

'Are any .amples from a !isled EPA Hazardous Waste~ !;'lease UstanyEPA Waste Codes ,or !he sample in the Comments Se<;tion if the lab is lrT 

~~ of the safn!>le. i 
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Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-14502-1

Login Number: 14502

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.
N/ASample custody seals, if present, are intact.
TrueThe cooler or samples do not appear to have been compromised or 

tampered with.
N/ASamples were received on ice.
TrueCooler Temperature is acceptable.
TrueCooler Temperature is recorded.
TrueCOC is present.
TrueCOC is filled out in ink and legible.
TrueCOC is filled out with all pertinent information.
TrueIs the Field Sampler's name present on COC?
TrueThere are no discrepancies between the containers received and the COC.
TrueSamples are received within Holding Time.
TrueSample containers have legible labels.
TrueContainers are not broken or leaking.
TrueSample collection date/times are provided.
TrueAppropriate sample containers are used.
TrueSample bottles are completely filled.
TrueSample Preservation Verified.
TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs
N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").
TrueMultiphasic samples are not present.
TrueSamples do not require splitting or compositing.
N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery
CFL Contains Free Liquid
CNF Contains no Free Liquid
DER Duplicate error ratio (normalized absolute difference)
Dil Fac Dilution Factor
DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision level concentration
MDA Minimum detectable activity
EDL Estimated Detection Limit
MDC Minimum detectable concentration
MDL Method Detection Limit
ML Minimum Level (Dioxin)
NC Not Calculated
ND Not detected at the reporting limit (or MDL or EDL if shown)
PQL Practical Quantitation Limit
QC Quality Control
RER Relative error ratio
RL Reporting Limit or Requested Limit (Radiochemistry)
RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)
TEQ Toxicity Equivalent Quotient (Dioxin)
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Page 11 of 40 11/17/2015

1
2
3
4
5
6
7
8
9

10
11
12



Method Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-14502-1 IHS1L7-A0 Solid 10/21/15 07:53 10/27/15 13:40
160-14502-2 IHS1L7-A1 Solid 10/21/15 07:57 10/27/15 13:40
160-14502-3 IHS1L7-A2 Solid 10/21/15 08:01 10/27/15 13:40
160-14502-4 IHS1L7-A3 Solid 10/21/15 08:06 10/27/15 13:40
160-14502-5 IHS1L7-B1 Solid 10/21/15 08:09 10/27/15 13:40
160-14502-6 IHS1L7-B2 Solid 10/21/15 08:14 10/27/15 13:40
160-14502-7 IHS1L7-B3 Solid 10/21/15 08:18 10/27/15 13:40
160-14502-8 IHS1L7-C1 Solid 10/21/15 08:19 10/27/15 13:40
160-14502-9 IHS1L7-C2 Solid 10/21/15 08:22 10/27/15 13:40
160-14502-10 IHS1L7-C3 Solid 10/21/15 08:26 10/27/15 13:40
160-14502-11 IHS1L7-D1 Solid 10/21/15 08:43 10/27/15 13:40
160-14502-12 IHS1L7-D2 Solid 10/21/15 08:51 10/27/15 13:40
160-14502-13 IHS1L7-D3 Solid 10/21/15 09:00 10/27/15 13:40
160-14502-14 IHS1L7-E1 Solid 10/21/15 08:46 10/27/15 13:40
160-14502-15 IHS1L7-E2 Solid 10/21/15 08:54 10/27/15 13:40
160-14502-16 IHS1L7-E3 Solid 10/21/15 08:58 10/27/15 13:40
160-14502-17 IHS1L8-A1 Solid 10/22/15 10:24 10/27/15 13:40
160-14502-18 IHS1L8-A2 Solid 10/22/15 10:27 10/27/15 13:40
160-14502-19 IHS1L8-A3 Solid 10/22/15 10:29 10/27/15 13:40
160-14502-20 IHS1L8-B1 Solid 10/22/15 10:32 10/27/15 13:40
160-14502-21 IHS1L8-B2 Solid 10/22/15 10:33 10/27/15 13:40
160-14502-22 IHS1L8-B3 Solid 10/22/15 10:35 10/27/15 13:40
160-14502-23 IHS1L8-C1 Solid 10/22/15 10:38 10/27/15 13:40
160-14502-24 IHS1L8-C2 Solid 10/22/15 10:41 10/27/15 13:40
160-14502-25 IHS1L8-C3 Solid 10/22/15 10:43 10/27/15 13:40
160-14502-26 IHS1L8-D1 Solid 10/22/15 10:47 10/27/15 13:40
160-14502-27 IHS1L8-D2 Solid 10/22/15 10:50 10/27/15 13:40
160-14502-28 IHS1L8-D3 Solid 10/22/15 10:52 10/27/15 13:40
160-14502-29 IHS1L8-E1 Solid 10/22/15 10:54 10/27/15 13:40
160-14502-30 IHS1L8-E2 Solid 10/22/15 10:56 10/27/15 13:40
160-14502-31 IHS1L8-E3 Solid 10/22/15 10:59 10/27/15 13:40
160-14502-32 IHS1L8-F2 Solid 10/22/15 11:03 10/27/15 13:40
160-14502-33 IHS1EB-A0 Solid 10/23/15 09:48 10/27/15 13:40
160-14502-34 IHS1EB-A1 Solid 10/23/15 09:50 10/27/15 13:40
160-14502-35 IHS1EB-A2 Solid 10/23/15 09:52 10/27/15 13:40
160-14502-36 IHS1EB-A3 Solid 10/23/15 09:53 10/27/15 13:40
160-14502-37 IHS1EB-B0 Solid 10/23/15 09:56 10/27/15 13:40
160-14502-38 IHS1EB-B1 Solid 10/23/15 10:00 10/27/15 13:40
160-14502-39 IHS1EB-B2 Solid 10/23/15 10:02 10/27/15 13:40
160-14502-40 IHS1EB-B3 Solid 10/23/15 10:03 10/27/15 13:40
160-14502-41 IHS1EB-C0 Solid 10/23/15 10:07 10/27/15 13:40
160-14502-42 IHS1EB-C1 Solid 10/23/15 10:09 10/27/15 13:40
160-14502-43 IHS1EB-C2 Solid 10/23/15 10:10 10/27/15 13:40
160-14502-44 IHS1EB-C3 Solid 10/23/15 10:12 10/27/15 13:40
160-14502-45 IHS1EB-D0 Solid 10/23/15 10:14 10/27/15 13:40
160-14502-46 IHS1EB-D1 Solid 10/23/15 10:17 10/27/15 13:40
160-14502-47 IHS1EB-D2 Solid 10/23/15 10:19 10/27/15 13:40
160-14502-48 IHS1EB-D3 Solid 10/23/15 10:20 10/27/15 13:40
160-14502-49 IHS1EB-E0 Solid 10/23/15 10:22 10/27/15 13:40
160-14502-50 IHS1EB-E1 Solid 10/23/15 10:24 10/27/15 13:40
160-14502-51 IHS1EB-E2 Solid 10/23/15 10:26 10/27/15 13:40
160-14502-52 IHS1EB-E3 Solid 10/23/15 10:28 10/27/15 13:40
160-14502-53 IHS1EB-F0 Solid 10/23/15 10:30 10/27/15 13:40
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Sample Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-14502-54 IHS1EB-F1 Solid 10/23/15 10:32 10/27/15 13:40
160-14502-55 IHS1EB-F2 Solid 10/23/15 10:34 10/27/15 13:40
160-14502-56 IHS1EB-F3 Solid 10/23/15 10:40 10/27/15 13:40
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-1Client Sample ID: IHS1L7-A0
Matrix: SolidDate Collected: 10/21/15 07:53

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.552

(2σ+/-)

0.145
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.07381.00
RL MDC

0.137
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05001.000.1400.1330.536Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.02411.000.1470.1380.596Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.1

Lab Sample ID: 160-14502-2Client Sample ID: IHS1L7-A1
Matrix: SolidDate Collected: 10/21/15 07:57

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.676

(2σ+/-)

0.157
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.06951.00
RL MDC

0.147
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05451.000.1180.1130.404Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.03691.000.1290.1220.486Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.7

Lab Sample ID: 160-14502-3Client Sample ID: IHS1L7-A2
Matrix: SolidDate Collected: 10/21/15 08:01

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.538

(2σ+/-)

0.143
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.07771.00
RL MDC

0.136
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.02421.000.1430.1350.564Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.03891.000.1390.1320.536Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.8

Lab Sample ID: 160-14502-4Client Sample ID: IHS1L7-A3
Matrix: SolidDate Collected: 10/21/15 08:06

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.13

(2σ+/-)

0.213
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.08241.00
RL MDC

0.191
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05201.000.1380.1310.538Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05181.000.2060.1851.09Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-4Client Sample ID: IHS1L7-A3
Matrix: SolidDate Collected: 10/21/15 08:06

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.5

Lab Sample ID: 160-14502-5Client Sample ID: IHS1L7-B1
Matrix: SolidDate Collected: 10/21/15 08:09

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.622

(2σ+/-)

0.143
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.04381.00
RL MDC

0.133
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.06791.000.1300.1230.506Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.03401.000.1430.1330.630Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

101

Lab Sample ID: 160-14502-6Client Sample ID: IHS1L7-B2
Matrix: SolidDate Collected: 10/21/15 08:14

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.693

(2σ+/-)

0.160
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.06631.00
RL MDC

0.149
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05861.000.1440.1360.574Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04351.000.1390.1310.548Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.9

Lab Sample ID: 160-14502-7Client Sample ID: IHS1L7-B3
Matrix: SolidDate Collected: 10/21/15 08:18

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.620

(2σ+/-)

0.149
(2σ+/-)

111/11/15 21:4910/30/15 10:05pCi/g0.07331.00
RL MDC

0.139
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 21:49 10.05571.000.1790.1630.879Thorium-230

pCi/g 10/30/15 10:05 11/11/15 21:49 10.04931.000.1550.1430.687Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 21:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

101
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-8Client Sample ID: IHS1L7-C1
Matrix: SolidDate Collected: 10/21/15 08:19

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.708

(2σ+/-)

0.159
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.05681.00
RL MDC

0.148
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.07661.000.1560.1460.669Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04661.000.1430.1340.590Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.3

Lab Sample ID: 160-14502-9Client Sample ID: IHS1L7-C2
Matrix: SolidDate Collected: 10/21/15 08:22

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.665

(2σ+/-)

0.158
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.07191.00
RL MDC

0.148
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05161.000.1590.1480.687Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.05251.000.1510.1420.629Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.7

Lab Sample ID: 160-14502-10Client Sample ID: IHS1L7-C3
Matrix: SolidDate Collected: 10/21/15 08:26

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.593

(2σ+/-)

0.140
(2σ+/-)

111/12/15 16:2310/30/15 10:05pCi/g0.06551.00
RL MDC

0.131
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/12/15 16:23 10.04961.000.1370.1280.577Thorium-230

pCi/g 10/30/15 10:05 11/12/15 16:23 10.04291.000.1390.1300.598Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/12/15 16:23 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

102

Lab Sample ID: 160-14502-11Client Sample ID: IHS1L7-D1
Matrix: SolidDate Collected: 10/21/15 08:43

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.409

(2σ+/-)

0.120
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.08231.00
RL MDC

0.115
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.06351.000.1330.1250.522Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04791.000.1120.1080.394Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-11Client Sample ID: IHS1L7-D1
Matrix: SolidDate Collected: 10/21/15 08:43

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.3

Lab Sample ID: 160-14502-12Client Sample ID: IHS1L7-D2
Matrix: SolidDate Collected: 10/21/15 08:51

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.630

(2σ+/-)

0.151
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.07771.00
RL MDC

0.141
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04641.000.1370.1290.549Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04181.000.1150.1100.403Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.3

Lab Sample ID: 160-14502-13Client Sample ID: IHS1L7-D3
Matrix: SolidDate Collected: 10/21/15 09:00

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.525

(2σ+/-)

0.133
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.06131.00
RL MDC

0.125
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04041.000.1350.1270.552Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04021.000.1430.1330.614Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

103

Lab Sample ID: 160-14502-14Client Sample ID: IHS1L7-E1
Matrix: SolidDate Collected: 10/21/15 08:46

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.647

(2σ+/-)

0.155
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.05961.00
RL MDC

0.145
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04451.000.1730.1600.798Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.02371.000.1420.1340.569Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.0
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-15Client Sample ID: IHS1L7-E2
Matrix: SolidDate Collected: 10/21/15 08:54

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.433

(2σ+/-)

0.118
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.06741.00
RL MDC

0.112
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04221.000.1150.1090.432Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04201.000.1210.1150.477Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

110

Lab Sample ID: 160-14502-16Client Sample ID: IHS1L7-E3
Matrix: SolidDate Collected: 10/21/15 08:58

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.781

(2σ+/-)

0.172
(2σ+/-)

111/11/15 10:4910/30/15 10:05pCi/g0.07491.00
RL MDC

0.159
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 10:05 11/11/15 10:49 10.06111.000.1560.1460.669Thorium-230

pCi/g 10/30/15 10:05 11/11/15 10:49 10.04731.000.1910.1730.960Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 10:05 11/11/15 10:49 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.9

Lab Sample ID: 160-14502-17Client Sample ID: IHS1L8-A1
Matrix: SolidDate Collected: 10/22/15 10:24

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.601

(2σ+/-)

0.150
(2σ+/-)

111/11/15 10:5610/30/15 13:17pCi/g0.07161.00
RL MDC

0.141
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:56 10.06471.000.1440.1360.568Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:56 10.06691.000.1560.1460.653Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:56 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.8

Lab Sample ID: 160-14502-18Client Sample ID: IHS1L8-A2
Matrix: SolidDate Collected: 10/22/15 10:27

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.958

(2σ+/-)

0.194
(2σ+/-)

111/11/15 10:5610/30/15 13:17pCi/g0.06301.00
RL MDC

0.177
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:56 10.02411.000.1660.1540.740Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:56 10.02401.000.1600.1490.696Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-18Client Sample ID: IHS1L8-A2
Matrix: SolidDate Collected: 10/22/15 10:27

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:56 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.0

Lab Sample ID: 160-14502-19Client Sample ID: IHS1L8-A3
Matrix: SolidDate Collected: 10/22/15 10:29

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.881

(2σ+/-)

0.185
(2σ+/-)

111/11/15 10:5610/30/15 13:17pCi/g0.07031.00
RL MDC

0.170
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:56 10.03861.000.1810.1660.859Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:56 10.04441.000.1790.1640.845Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:56 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.0

Lab Sample ID: 160-14502-20Client Sample ID: IHS1L8-B1
Matrix: SolidDate Collected: 10/22/15 10:32

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.25

(2σ+/-)

0.226
(2σ+/-)

111/11/15 10:5610/30/15 13:17pCi/g0.07931.00
RL MDC

0.201
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:56 10.04851.000.1480.1390.605Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:56 10.04821.000.2080.1861.10Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:56 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.2

Lab Sample ID: 160-14502-21Client Sample ID: IHS1L8-B2
Matrix: SolidDate Collected: 10/22/15 10:33

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.688

(2σ+/-)

0.152
(2σ+/-)

111/11/15 10:5610/30/15 13:17pCi/g0.05941.00
RL MDC

0.141
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:56 10.05721.000.1520.1410.691Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:56 10.03361.000.1340.1260.567Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:56 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

101
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-22Client Sample ID: IHS1L8-B3
Matrix: SolidDate Collected: 10/22/15 10:35

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.544

(2σ+/-)

0.140
(2σ+/-)

111/11/15 10:5710/30/15 13:17pCi/g0.07821.00
RL MDC

0.133
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:57 10.06201.000.1370.1300.537Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:57 10.04651.000.1490.1390.633Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:57 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.2

Lab Sample ID: 160-14502-23Client Sample ID: IHS1L8-C1
Matrix: SolidDate Collected: 10/22/15 10:38

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.484

(2σ+/-)

0.128
(2σ+/-)

111/11/15 10:5710/30/15 13:17pCi/g0.06261.00
RL MDC

0.122
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 10:57 10.05791.000.1340.1260.525Thorium-230

pCi/g 10/30/15 13:17 11/11/15 10:57 10.04101.000.1100.1060.377Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 10:57 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.4

Lab Sample ID: 160-14502-24Client Sample ID: IHS1L8-C2
Matrix: SolidDate Collected: 10/22/15 10:41

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.799

(2σ+/-)

0.175
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.07431.00
RL MDC

0.162
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.05631.000.1700.1570.766Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.04871.000.1760.1620.825Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.1

Lab Sample ID: 160-14502-25Client Sample ID: IHS1L8-C3
Matrix: SolidDate Collected: 10/22/15 10:43

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.716

(2σ+/-)

0.161
(2σ+/-)

111/12/15 16:2110/30/15 13:17pCi/g0.07831.00
RL MDC

0.150
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/12/15 16:21 10.04951.000.1510.1410.659Thorium-230

pCi/g 10/30/15 13:17 11/12/15 16:21 10.04921.000.1660.1530.781Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-25Client Sample ID: IHS1L8-C3
Matrix: SolidDate Collected: 10/22/15 10:43

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/12/15 16:21 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

103

Lab Sample ID: 160-14502-26Client Sample ID: IHS1L8-D1
Matrix: SolidDate Collected: 10/22/15 10:47

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.30

(2σ+/-)

0.239
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.07721.00
RL MDC

0.213
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.06051.000.1860.1710.849Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.04101.000.1870.1720.870Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.3

Lab Sample ID: 160-14502-27Client Sample ID: IHS1L8-D2
Matrix: SolidDate Collected: 10/22/15 10:50

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.544

(2σ+/-)

0.139
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.04821.00
RL MDC

0.131
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.07471.000.1380.1310.518Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.03731.000.1260.1200.461Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.5

Lab Sample ID: 160-14502-28Client Sample ID: IHS1L8-D3
Matrix: SolidDate Collected: 10/22/15 10:52

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.823

(2σ+/-)

0.179
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.06801.00
RL MDC

0.165
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.06011.000.1530.1440.629Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.04471.000.1740.1600.801Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.8
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-29Client Sample ID: IHS1L8-E1
Matrix: SolidDate Collected: 10/22/15 10:54

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.806

(2σ+/-)

0.176
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.07771.00
RL MDC

0.163
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.06701.000.1630.1510.706Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.07021.000.1610.1500.692Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.9

Lab Sample ID: 160-14502-30Client Sample ID: IHS1L8-E2
Matrix: SolidDate Collected: 10/22/15 10:56

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.534

(2σ+/-)

0.135
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.05521.00
RL MDC

0.127
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.07451.000.1440.1350.584Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.04531.000.1300.1230.507Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

100

Lab Sample ID: 160-14502-31Client Sample ID: IHS1L8-E3
Matrix: SolidDate Collected: 10/22/15 10:59

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.615

(2σ+/-)

0.149
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.06961.00
RL MDC

0.140
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.05111.000.1780.1630.858Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.05091.000.1580.1470.701Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.3

Lab Sample ID: 160-14502-32Client Sample ID: IHS1L8-F2
Matrix: SolidDate Collected: 10/22/15 11:03

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.771

(2σ+/-)

0.172
(2σ+/-)

111/11/15 21:5010/30/15 13:17pCi/g0.08071.00
RL MDC

0.159
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:17 11/11/15 21:50 10.05201.000.1550.1450.662Thorium-230

pCi/g 10/30/15 13:17 11/11/15 21:50 10.04341.000.1260.1200.461Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-32Client Sample ID: IHS1L8-F2
Matrix: SolidDate Collected: 10/22/15 11:03

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 13:17 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.8

Lab Sample ID: 160-14502-33Client Sample ID: IHS1EB-A0
Matrix: SolidDate Collected: 10/23/15 09:48

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.537

(2σ+/-)

0.144
(2σ+/-)

111/11/15 21:5010/30/15 13:19pCi/g0.08221.00
RL MDC

0.137
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:19 11/11/15 21:50 10.05781.000.1600.1500.680Thorium-230

pCi/g 10/30/15 13:19 11/11/15 21:50 10.05741.000.1540.1450.636Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:19 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.4

Lab Sample ID: 160-14502-34Client Sample ID: IHS1EB-A1
Matrix: SolidDate Collected: 10/23/15 09:50

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.05

(2σ+/-)

0.206
(2σ+/-)

111/11/15 21:5010/30/15 13:19pCi/g0.08061.00
RL MDC

0.186
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 13:19 11/11/15 21:50 10.05671.000.1620.1510.700Thorium-230

pCi/g 10/30/15 13:19 11/11/15 21:50 10.03841.000.1820.1660.871Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 13:19 11/11/15 21:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.3

Lab Sample ID: 160-14502-35Client Sample ID: IHS1EB-A2
Matrix: SolidDate Collected: 10/23/15 09:52

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.923

(2σ+/-)

0.190
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.08791.00
RL MDC

0.173
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.06781.000.1880.1710.927Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.05111.000.1920.1730.972Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.7
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-36Client Sample ID: IHS1EB-A3
Matrix: SolidDate Collected: 10/23/15 09:53

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.779

(2σ+/-)

0.169
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.07771.00
RL MDC

0.156
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04631.000.1550.1440.684Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04181.000.1690.1550.801Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.9

Lab Sample ID: 160-14502-37Client Sample ID: IHS1EB-B0
Matrix: SolidDate Collected: 10/23/15 09:56

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.663

(2σ+/-)

0.153
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.06271.00
RL MDC

0.142
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04141.000.1420.1330.595Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04121.000.1580.1460.717Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

102

Lab Sample ID: 160-14502-38Client Sample ID: IHS1EB-B1
Matrix: SolidDate Collected: 10/23/15 10:00

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.585

(2σ+/-)

0.145
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.05821.00
RL MDC

0.136
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04351.000.1370.1290.532Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.02321.000.1260.1200.468Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.3

Lab Sample ID: 160-14502-39Client Sample ID: IHS1EB-B2
Matrix: SolidDate Collected: 10/23/15 10:02

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.764

(2σ+/-)

0.175
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.09331.00
RL MDC

0.163
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04551.000.1530.1430.624Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04551.000.1690.1570.751Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-39Client Sample ID: IHS1EB-B2
Matrix: SolidDate Collected: 10/23/15 10:02

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.1

Lab Sample ID: 160-14502-40Client Sample ID: IHS1EB-B3
Matrix: SolidDate Collected: 10/23/15 10:03

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.743

(2σ+/-)

0.169
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.07711.00
RL MDC

0.158
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.06301.000.1710.1580.763Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.05981.000.1690.1560.753Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.9

Lab Sample ID: 160-14502-41Client Sample ID: IHS1EB-C0
Matrix: SolidDate Collected: 10/23/15 10:07

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.612

(2σ+/-)

0.150
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.07611.00
RL MDC

0.141
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04331.000.1230.1180.444Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04741.000.1230.1170.439Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.8

Lab Sample ID: 160-14502-42Client Sample ID: IHS1EB-C1
Matrix: SolidDate Collected: 10/23/15 10:09

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.791

(2σ+/-)

0.173
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.07511.00
RL MDC

0.160
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.05841.000.1610.1500.704Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04741.000.2200.1951.22Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.4
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-43Client Sample ID: IHS1EB-C2
Matrix: SolidDate Collected: 10/23/15 10:10

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.712

(2σ+/-)

0.166
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.07321.00
RL MDC

0.154
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.06621.000.1660.1540.718Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.06841.000.1450.1370.560Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.8

Lab Sample ID: 160-14502-44Client Sample ID: IHS1EB-C3
Matrix: SolidDate Collected: 10/23/15 10:12

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.710

(2σ+/-)

0.158
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.05781.00
RL MDC

0.146
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.02221.000.1590.1470.731Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.02201.000.1480.1380.647Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.6

Lab Sample ID: 160-14502-45Client Sample ID: IHS1EB-D0
Matrix: SolidDate Collected: 10/23/15 10:14

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.781

(2σ+/-)

0.170
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.06721.00
RL MDC

0.157
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.03691.000.1470.1370.615Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04251.000.1770.1620.857Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.2

Lab Sample ID: 160-14502-46Client Sample ID: IHS1EB-D1
Matrix: SolidDate Collected: 10/23/15 10:17

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.788

(2σ+/-)

0.176
(2σ+/-)

111/11/15 21:5210/30/15 15:00pCi/g0.08121.00
RL MDC

0.163
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04961.000.1690.1570.757Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:52 10.04941.000.1600.1490.689Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-46Client Sample ID: IHS1EB-D1
Matrix: SolidDate Collected: 10/23/15 10:17

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:52 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.0

Lab Sample ID: 160-14502-47Client Sample ID: IHS1EB-D2
Matrix: SolidDate Collected: 10/23/15 10:19

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 2.24

(2σ+/-)

0.322
(2σ+/-)

111/12/15 16:2310/30/15 15:00pCi/g0.06871.00
RL MDC

0.261
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/12/15 16:23 10.04661.000.1730.1590.830Thorium-230

pCi/g 10/30/15 15:00 11/12/15 16:23 10.02251.000.3290.2642.33Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/12/15 16:23 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

99.2

Lab Sample ID: 160-14502-48Client Sample ID: IHS1EB-D3
Matrix: SolidDate Collected: 10/23/15 10:20

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.767

(2σ+/-)

0.176
(2σ+/-)

111/11/15 21:5310/30/15 15:00pCi/g0.06431.00
RL MDC

0.164
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:53 10.02571.000.1650.1540.692Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:53 10.02561.000.1690.1570.725Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.6

Lab Sample ID: 160-14502-49Client Sample ID: IHS1EB-E0
Matrix: SolidDate Collected: 10/23/15 10:22

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.29

(2σ+/-)

0.225
(2σ+/-)

111/11/15 21:5310/30/15 15:00pCi/g0.07281.00
RL MDC

0.197
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:53 10.04821.000.1400.1310.575Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:53 10.03901.000.1910.1721.00Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.2
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-50Client Sample ID: IHS1EB-E1
Matrix: SolidDate Collected: 10/23/15 10:24

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.811

(2σ+/-)

0.180
(2σ+/-)

111/11/15 21:5310/30/15 15:00pCi/g0.06311.00
RL MDC

0.167
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:53 10.05621.000.1670.1560.715Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:53 10.03511.000.1630.1520.694Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.3

Lab Sample ID: 160-14502-51Client Sample ID: IHS1EB-E2
Matrix: SolidDate Collected: 10/23/15 10:26

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.561

(2σ+/-)

0.144
(2σ+/-)

111/11/15 21:5310/30/15 15:00pCi/g0.08161.00
RL MDC

0.136
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:53 10.05151.000.1660.1540.756Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:53 10.03721.000.1450.1360.597Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.9

Lab Sample ID: 160-14502-52Client Sample ID: IHS1EB-E3
Matrix: SolidDate Collected: 10/23/15 10:28

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.744

(2σ+/-)

0.168
(2σ+/-)

111/11/15 21:5110/30/15 15:00pCi/g0.08231.00
RL MDC

0.156
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 10/30/15 15:00 11/11/15 21:51 10.05191.000.1560.1450.669Thorium-230

pCi/g 10/30/15 15:00 11/11/15 21:51 10.04331.000.1620.1500.724Thorium-232

Thorium-229 30 - 110

Tracer

10/30/15 15:00 11/11/15 21:51 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.1

Lab Sample ID: 160-14502-53Client Sample ID: IHS1EB-F0
Matrix: SolidDate Collected: 10/23/15 10:30

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.658

(2σ+/-)

0.154
(2σ+/-)

111/11/15 21:5411/03/15 10:56pCi/g0.08091.00
RL MDC

0.144
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/03/15 10:56 11/11/15 21:54 10.05531.000.1610.1480.733Thorium-230

pCi/g 11/03/15 10:56 11/11/15 21:54 10.04741.000.1590.1460.723Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14502-53Client Sample ID: IHS1EB-F0
Matrix: SolidDate Collected: 10/23/15 10:30

Date Received: 10/27/15 13:40

Thorium-229 30 - 110

Tracer

11/03/15 10:56 11/11/15 21:54 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

104

Lab Sample ID: 160-14502-54Client Sample ID: IHS1EB-F1
Matrix: SolidDate Collected: 10/23/15 10:32

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.701

(2σ+/-)

0.165
(2σ+/-)

111/11/15 21:5411/03/15 10:56pCi/g0.06961.00
RL MDC

0.154
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/03/15 10:56 11/11/15 21:54 10.04581.000.1780.1640.822Thorium-230

pCi/g 11/03/15 10:56 11/11/15 21:54 10.04561.000.1610.1500.688Thorium-232

Thorium-229 30 - 110

Tracer

11/03/15 10:56 11/11/15 21:54 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.9

Lab Sample ID: 160-14502-55Client Sample ID: IHS1EB-F2
Matrix: SolidDate Collected: 10/23/15 10:34

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.347

(2σ+/-)

0.108
(2σ+/-)

111/12/15 16:2011/03/15 10:56pCi/g0.04761.00
RL MDC

0.104
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/03/15 10:56 11/12/15 16:20 10.07381.000.1400.1330.542Thorium-230

pCi/g 11/03/15 10:56 11/12/15 16:20 10.03691.000.1080.1040.349Thorium-232

Thorium-229 30 - 110

Tracer

11/03/15 10:56 11/12/15 16:20 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.7

Lab Sample ID: 160-14502-56Client Sample ID: IHS1EB-F3
Matrix: SolidDate Collected: 10/23/15 10:40

Date Received: 10/27/15 13:40

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.549

(2σ+/-)

0.139
(2σ+/-)

111/12/15 16:2011/03/15 10:56pCi/g0.06411.00
RL MDC

0.131
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/03/15 10:56 11/12/15 16:20 10.05941.000.1310.1240.493Thorium-230

pCi/g 11/03/15 10:56 11/12/15 16:20 10.04211.000.1460.1360.613Thorium-232

Thorium-229 30 - 110

Tracer

11/03/15 10:56 11/12/15 16:20 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

101
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QC Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-219235/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221399 Prep Batch: 219235

Thorium-228
Analyte

U 111/11/15 10:4810/30/15 10:05pCi/g0.0474
MDC

1.00
RL

0.01790.0179
(2σ+/-) (2σ+/-)

MB

0.004228

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

111/11/15 10:4810/30/15 10:05pCi/g0.04741.000.04520.04500.05447Thorium-230
111/11/15 10:4810/30/15 10:05pCi/g0.03701.000.003190.00319U-0.001210Thorium-232

Tracer

Thorium-229 30 - 110 10/30/15 10:05 11/11/15 10:48 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

89.4

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-219235/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221400 Prep Batch: 219235

Thorium-230
Analyte

118-8110425.5524.5 2.50 1.00 0.0482
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

94.2

LCS

Client Sample ID: IHS1L7-C2Lab Sample ID: 160-14502-9 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221444 Prep Batch: 219235

Thorium-230
Analyte

115-761054.8703.980.687 0.574 1.00 0.0553
RL MDC(2σ+/-)

MS MS

pCi/g
UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

86.2

MS

Client Sample ID: IHS1L7-C2Lab Sample ID: 160-14502-9 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221486 Prep Batch: 219235

Thorium-230
Analyte

10.13115-761095.0233.980.687 0.586 1.00 0.0546
RL MDC(2σ+/-)

MSD MSD

pCi/g
UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

87.1

MSD
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QC Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: IHS1L7-E1Lab Sample ID: 160-14502-14 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221453 Prep Batch: 219235

Thorium-230
Analyte

115-76984.7144.010.798 0.557 1.00 0.0456
RL MDC(2σ+/-)

MS MS

pCi/g
UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

87.3

MS

Client Sample ID: IHS1L7-E1Lab Sample ID: 160-14502-14 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221454 Prep Batch: 219235

Thorium-230
Analyte

10.33115-761085.0823.980.798 0.574 1.00 0.0593
RL MDC(2σ+/-)

MSD MSD

pCi/g
UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

99.3

MSD

Client Sample ID: Method BlankLab Sample ID: MB 160-219364/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221397 Prep Batch: 219364

Thorium-228
Analyte

U 111/11/15 10:5710/30/15 13:17pCi/g0.0566
MDC

1.00
RL

0.03480.0347
(2σ+/-) (2σ+/-)

MB

0.02489

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

111/11/15 10:5710/30/15 13:17pCi/g0.04111.000.05150.05110.07423Thorium-230
111/11/15 10:5710/30/15 13:17pCi/g0.03711.000.01720.0172U0.007228Thorium-232

Tracer

Thorium-229 30 - 110 10/30/15 13:17 11/11/15 10:57 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

87.2

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-219364/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221398 Prep Batch: 219364

Thorium-230
Analyte

118-8110225.0124.5 2.44 1.00 0.0740
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

98.5

LCS
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QC Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: IHS1L8-D1Lab Sample ID: 160-14502-26 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221437 Prep Batch: 219364

Thorium-230
Analyte

115-761085.1423.990.849 0.592 1.00 0.0240
RL MDC(2σ+/-)

MS MS

pCi/g
UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

89.4

MS

Client Sample ID: IHS1L8-D1Lab Sample ID: 160-14502-26 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221438 Prep Batch: 219364

Thorium-230
Analyte

10.35115-76984.7483.990.849 0.548 1.00 0.0497
RL MDC(2σ+/-)

MSD MSD

pCi/g
UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

102

MSD

Client Sample ID: Method BlankLab Sample ID: MB 160-219392/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221403 Prep Batch: 219392

Thorium-228
Analyte

U 111/11/15 21:5310/30/15 15:00pCi/g0.0310
MDC

1.00
RL

0.001520.00152
(2σ+/-) (2σ+/-)

MB

-0.0002712

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

111/11/15 21:5310/30/15 15:00pCi/g0.05251.000.06920.06830.1295Thorium-230
111/11/15 21:5310/30/15 15:00pCi/g0.04091.000.01740.0174U0.006335Thorium-232

Tracer

Thorium-229 30 - 110 10/30/15 15:00 11/11/15 21:53 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

81.6

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-219392/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221404 Prep Batch: 219392

Thorium-230
Analyte

118-8110525.8124.5 2.52 1.00 0.105
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

95.2

LCS
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QC Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: IHS1EB-D2Lab Sample ID: 160-14502-47 MS
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221765 Prep Batch: 219392

Thorium-230
Analyte

115-76904.4234.000.830 0.523 1.00 0.0543
RL MDC(2σ+/-)

MS MS

pCi/g
UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

98.4

MS

Client Sample ID: IHS1EB-D2Lab Sample ID: 160-14502-47 MSD
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221766 Prep Batch: 219392

Thorium-230
Analyte

10.56115-761065.0403.980.830 0.584 1.00 0.0241
RL MDC(2σ+/-)

MSD MSD

pCi/g
UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

88.8

MSD

Client Sample ID: Method BlankLab Sample ID: MB 160-219803/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221400 Prep Batch: 219803

Thorium-228
Analyte

U 111/11/15 21:5511/03/15 10:56pCi/g0.0542
MDC

1.00
RL

0.02430.0243
(2σ+/-) (2σ+/-)

MB

0.008109

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

111/11/15 21:5511/03/15 10:56pCi/g0.02431.000.04910.04870.07302Thorium-230
111/11/15 21:5511/03/15 10:56pCi/g0.02421.000.004040.00404U0.0000Thorium-232

Tracer

Thorium-229 30 - 110 11/03/15 10:56 11/11/15 21:55 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

93.8

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-219803/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221401 Prep Batch: 219803

Thorium-230
Analyte

118-8110826.4724.5 2.58 1.00 0.0904
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

88.9

LCS

TestAmerica St. Louis

Page 34 of 40 11/17/2015

1
2
3
4
5
6
7
8
9

10
11
12



QC Sample Results
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: DuplicateLab Sample ID: 160-14374-A-1-H DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221473 Prep Batch: 219803

Thorium-228
Analyte

10.051.8451.81 0.295 1.00 0.0844
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 1.33 1.492 0.256 1.00 0.0404 pCi/g 0.32 1
Thorium-232 1.50 1.744 0.282 1.00 0.0249 pCi/g 0.46 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

86.5

DU
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QC Association Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Rad

Leach Batch: 218756

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-14502-1 IHS1L7-A0 Total/NA
Solid Dry and Grind160-14502-2 IHS1L7-A1 Total/NA
Solid Dry and Grind160-14502-3 IHS1L7-A2 Total/NA
Solid Dry and Grind160-14502-4 IHS1L7-A3 Total/NA
Solid Dry and Grind160-14502-5 IHS1L7-B1 Total/NA
Solid Dry and Grind160-14502-6 IHS1L7-B2 Total/NA
Solid Dry and Grind160-14502-7 IHS1L7-B3 Total/NA
Solid Dry and Grind160-14502-8 IHS1L7-C1 Total/NA
Solid Dry and Grind160-14502-9 IHS1L7-C2 Total/NA
Solid Dry and Grind160-14502-9 MS IHS1L7-C2 Total/NA
Solid Dry and Grind160-14502-9 MSD IHS1L7-C2 Total/NA
Solid Dry and Grind160-14502-10 IHS1L7-C3 Total/NA
Solid Dry and Grind160-14502-11 IHS1L7-D1 Total/NA
Solid Dry and Grind160-14502-12 IHS1L7-D2 Total/NA
Solid Dry and Grind160-14502-13 IHS1L7-D3 Total/NA
Solid Dry and Grind160-14502-14 IHS1L7-E1 Total/NA
Solid Dry and Grind160-14502-14 MS IHS1L7-E1 Total/NA
Solid Dry and Grind160-14502-14 MSD IHS1L7-E1 Total/NA
Solid Dry and Grind160-14502-15 IHS1L7-E2 Total/NA
Solid Dry and Grind160-14502-16 IHS1L7-E3 Total/NA
Solid Dry and Grind160-14502-17 IHS1L8-A1 Total/NA
Solid Dry and Grind160-14502-18 IHS1L8-A2 Total/NA
Solid Dry and Grind160-14502-19 IHS1L8-A3 Total/NA
Solid Dry and Grind160-14502-20 IHS1L8-B1 Total/NA
Solid Dry and Grind160-14502-21 IHS1L8-B2 Total/NA
Solid Dry and Grind160-14502-22 IHS1L8-B3 Total/NA
Solid Dry and Grind160-14502-23 IHS1L8-C1 Total/NA
Solid Dry and Grind160-14502-24 IHS1L8-C2 Total/NA
Solid Dry and Grind160-14502-25 IHS1L8-C3 Total/NA
Solid Dry and Grind160-14502-26 IHS1L8-D1 Total/NA
Solid Dry and Grind160-14502-26 MS IHS1L8-D1 Total/NA
Solid Dry and Grind160-14502-26 MSD IHS1L8-D1 Total/NA
Solid Dry and Grind160-14502-27 IHS1L8-D2 Total/NA
Solid Dry and Grind160-14502-28 IHS1L8-D3 Total/NA
Solid Dry and Grind160-14502-29 IHS1L8-E1 Total/NA
Solid Dry and Grind160-14502-30 IHS1L8-E2 Total/NA
Solid Dry and Grind160-14502-31 IHS1L8-E3 Total/NA
Solid Dry and Grind160-14502-32 IHS1L8-F2 Total/NA
Solid Dry and Grind160-14502-33 IHS1EB-A0 Total/NA
Solid Dry and Grind160-14502-34 IHS1EB-A1 Total/NA
Solid Dry and Grind160-14502-35 IHS1EB-A2 Total/NA
Solid Dry and Grind160-14502-36 IHS1EB-A3 Total/NA
Solid Dry and Grind160-14502-37 IHS1EB-B0 Total/NA
Solid Dry and Grind160-14502-38 IHS1EB-B1 Total/NA
Solid Dry and Grind160-14502-39 IHS1EB-B2 Total/NA
Solid Dry and Grind160-14502-40 IHS1EB-B3 Total/NA
Solid Dry and Grind160-14502-41 IHS1EB-C0 Total/NA
Solid Dry and Grind160-14502-42 IHS1EB-C1 Total/NA
Solid Dry and Grind160-14502-43 IHS1EB-C2 Total/NA
Solid Dry and Grind160-14502-44 IHS1EB-C3 Total/NA
Solid Dry and Grind160-14502-45 IHS1EB-D0 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Rad (Continued)

Leach Batch: 218756 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-14502-46 IHS1EB-D1 Total/NA
Solid Dry and Grind160-14502-47 IHS1EB-D2 Total/NA
Solid Dry and Grind160-14502-47 MS IHS1EB-D2 Total/NA
Solid Dry and Grind160-14502-47 MSD IHS1EB-D2 Total/NA
Solid Dry and Grind160-14502-48 IHS1EB-D3 Total/NA
Solid Dry and Grind160-14502-49 IHS1EB-E0 Total/NA
Solid Dry and Grind160-14502-50 IHS1EB-E1 Total/NA
Solid Dry and Grind160-14502-51 IHS1EB-E2 Total/NA
Solid Dry and Grind160-14502-52 IHS1EB-E3 Total/NA
Solid Dry and Grind160-14502-53 IHS1EB-F0 Total/NA
Solid Dry and Grind160-14502-54 IHS1EB-F1 Total/NA
Solid Dry and Grind160-14502-55 IHS1EB-F2 Total/NA
Solid Dry and Grind160-14502-56 IHS1EB-F3 Total/NA

Prep Batch: 219235

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 218756160-14502-1 IHS1L7-A0 Total/NA
Solid ExtChrom 218756160-14502-2 IHS1L7-A1 Total/NA
Solid ExtChrom 218756160-14502-3 IHS1L7-A2 Total/NA
Solid ExtChrom 218756160-14502-4 IHS1L7-A3 Total/NA
Solid ExtChrom 218756160-14502-5 IHS1L7-B1 Total/NA
Solid ExtChrom 218756160-14502-6 IHS1L7-B2 Total/NA
Solid ExtChrom 218756160-14502-7 IHS1L7-B3 Total/NA
Solid ExtChrom 218756160-14502-8 IHS1L7-C1 Total/NA
Solid ExtChrom 218756160-14502-9 IHS1L7-C2 Total/NA
Solid ExtChrom 218756160-14502-9 MS IHS1L7-C2 Total/NA
Solid ExtChrom 218756160-14502-9 MSD IHS1L7-C2 Total/NA
Solid ExtChrom 218756160-14502-10 IHS1L7-C3 Total/NA
Solid ExtChrom 218756160-14502-11 IHS1L7-D1 Total/NA
Solid ExtChrom 218756160-14502-12 IHS1L7-D2 Total/NA
Solid ExtChrom 218756160-14502-13 IHS1L7-D3 Total/NA
Solid ExtChrom 218756160-14502-14 IHS1L7-E1 Total/NA
Solid ExtChrom 218756160-14502-14 MS IHS1L7-E1 Total/NA
Solid ExtChrom 218756160-14502-14 MSD IHS1L7-E1 Total/NA
Solid ExtChrom 218756160-14502-15 IHS1L7-E2 Total/NA
Solid ExtChrom 218756160-14502-16 IHS1L7-E3 Total/NA
Solid ExtChromLCS 160-219235/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-219235/1-A Method Blank Total/NA

Prep Batch: 219364

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 218756160-14502-17 IHS1L8-A1 Total/NA
Solid ExtChrom 218756160-14502-18 IHS1L8-A2 Total/NA
Solid ExtChrom 218756160-14502-19 IHS1L8-A3 Total/NA
Solid ExtChrom 218756160-14502-20 IHS1L8-B1 Total/NA
Solid ExtChrom 218756160-14502-21 IHS1L8-B2 Total/NA
Solid ExtChrom 218756160-14502-22 IHS1L8-B3 Total/NA
Solid ExtChrom 218756160-14502-23 IHS1L8-C1 Total/NA
Solid ExtChrom 218756160-14502-24 IHS1L8-C2 Total/NA
Solid ExtChrom 218756160-14502-25 IHS1L8-C3 Total/NA
Solid ExtChrom 218756160-14502-26 IHS1L8-D1 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Rad (Continued)

Prep Batch: 219364 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 218756160-14502-26 MS IHS1L8-D1 Total/NA
Solid ExtChrom 218756160-14502-26 MSD IHS1L8-D1 Total/NA
Solid ExtChrom 218756160-14502-27 IHS1L8-D2 Total/NA
Solid ExtChrom 218756160-14502-28 IHS1L8-D3 Total/NA
Solid ExtChrom 218756160-14502-29 IHS1L8-E1 Total/NA
Solid ExtChrom 218756160-14502-30 IHS1L8-E2 Total/NA
Solid ExtChrom 218756160-14502-31 IHS1L8-E3 Total/NA
Solid ExtChrom 218756160-14502-32 IHS1L8-F2 Total/NA
Solid ExtChrom 218756160-14502-33 IHS1EB-A0 Total/NA
Solid ExtChrom 218756160-14502-34 IHS1EB-A1 Total/NA
Solid ExtChromLCS 160-219364/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-219364/1-A Method Blank Total/NA

Prep Batch: 219392

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 218756160-14502-35 IHS1EB-A2 Total/NA
Solid ExtChrom 218756160-14502-36 IHS1EB-A3 Total/NA
Solid ExtChrom 218756160-14502-37 IHS1EB-B0 Total/NA
Solid ExtChrom 218756160-14502-38 IHS1EB-B1 Total/NA
Solid ExtChrom 218756160-14502-39 IHS1EB-B2 Total/NA
Solid ExtChrom 218756160-14502-40 IHS1EB-B3 Total/NA
Solid ExtChrom 218756160-14502-41 IHS1EB-C0 Total/NA
Solid ExtChrom 218756160-14502-42 IHS1EB-C1 Total/NA
Solid ExtChrom 218756160-14502-43 IHS1EB-C2 Total/NA
Solid ExtChrom 218756160-14502-44 IHS1EB-C3 Total/NA
Solid ExtChrom 218756160-14502-45 IHS1EB-D0 Total/NA
Solid ExtChrom 218756160-14502-46 IHS1EB-D1 Total/NA
Solid ExtChrom 218756160-14502-47 IHS1EB-D2 Total/NA
Solid ExtChrom 218756160-14502-47 MS IHS1EB-D2 Total/NA
Solid ExtChrom 218756160-14502-47 MSD IHS1EB-D2 Total/NA
Solid ExtChrom 218756160-14502-48 IHS1EB-D3 Total/NA
Solid ExtChrom 218756160-14502-49 IHS1EB-E0 Total/NA
Solid ExtChrom 218756160-14502-50 IHS1EB-E1 Total/NA
Solid ExtChrom 218756160-14502-51 IHS1EB-E2 Total/NA
Solid ExtChrom 218756160-14502-52 IHS1EB-E3 Total/NA
Solid ExtChromLCS 160-219392/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-219392/1-A Method Blank Total/NA

Prep Batch: 219803

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom160-14374-A-1-H DU Duplicate Total/NA
Solid ExtChrom 218756160-14502-53 IHS1EB-F0 Total/NA
Solid ExtChrom 218756160-14502-54 IHS1EB-F1 Total/NA
Solid ExtChrom 218756160-14502-55 IHS1EB-F2 Total/NA
Solid ExtChrom 218756160-14502-56 IHS1EB-F3 Total/NA
Solid ExtChromLCS 160-219803/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-219803/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

86.5160-14374-A-1-H DU

Percent Yield (Acceptance Limits)

Duplicate
92.1160-14502-1 IHS1L7-A0
97.7160-14502-2 IHS1L7-A1
88.8160-14502-3 IHS1L7-A2
97.5160-14502-4 IHS1L7-A3
101160-14502-5 IHS1L7-B1
97.9160-14502-6 IHS1L7-B2
101160-14502-7 IHS1L7-B3
97.3160-14502-8 IHS1L7-C1
93.7160-14502-9 IHS1L7-C2
86.2160-14502-9 MS IHS1L7-C2
87.1160-14502-9 MSD IHS1L7-C2
102160-14502-10 IHS1L7-C3
98.3160-14502-11 IHS1L7-D1
96.3160-14502-12 IHS1L7-D2
103160-14502-13 IHS1L7-D3
88.0160-14502-14 IHS1L7-E1
87.3160-14502-14 MS IHS1L7-E1
99.3160-14502-14 MSD IHS1L7-E1
110160-14502-15 IHS1L7-E2
93.9160-14502-16 IHS1L7-E3
88.8160-14502-17 IHS1L8-A1
89.0160-14502-18 IHS1L8-A2
94.0160-14502-19 IHS1L8-A3
90.2160-14502-20 IHS1L8-B1
101160-14502-21 IHS1L8-B2
96.2160-14502-22 IHS1L8-B3
98.4160-14502-23 IHS1L8-C1
90.1160-14502-24 IHS1L8-C2
103160-14502-25 IHS1L8-C3
88.3160-14502-26 IHS1L8-D1
89.4160-14502-26 MS IHS1L8-D1
102160-14502-26 MSD IHS1L8-D1
92.5160-14502-27 IHS1L8-D2
94.8160-14502-28 IHS1L8-D3
94.9160-14502-29 IHS1L8-E1
100160-14502-30 IHS1L8-E2
96.3160-14502-31 IHS1L8-E3
91.8160-14502-32 IHS1L8-F2
89.4160-14502-33 IHS1EB-A0
96.3160-14502-34 IHS1EB-A1
91.7160-14502-35 IHS1EB-A2
95.9160-14502-36 IHS1EB-A3
102160-14502-37 IHS1EB-B0
90.3160-14502-38 IHS1EB-B1
87.1160-14502-39 IHS1EB-B2
89.9160-14502-40 IHS1EB-B3
97.8160-14502-41 IHS1EB-C0
93.4160-14502-42 IHS1EB-C1
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Tracer/Carrier Summary
TestAmerica Job ID: 160-14502-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

86.8160-14502-43

Percent Yield (Acceptance Limits)

IHS1EB-C2
96.6160-14502-44 IHS1EB-C3
98.2160-14502-45 IHS1EB-D0
88.0160-14502-46 IHS1EB-D1
99.2160-14502-47 IHS1EB-D2
98.4160-14502-47 MS IHS1EB-D2
88.8160-14502-47 MSD IHS1EB-D2
83.6160-14502-48 IHS1EB-D3
97.2160-14502-49 IHS1EB-E0
92.3160-14502-50 IHS1EB-E1
96.9160-14502-51 IHS1EB-E2
96.1160-14502-52 IHS1EB-E3
104160-14502-53 IHS1EB-F0
90.9160-14502-54 IHS1EB-F1
93.7160-14502-55 IHS1EB-F2
101160-14502-56 IHS1EB-F3
94.2LCS 160-219235/2-A Lab Control Sample
98.5LCS 160-219364/2-A Lab Control Sample
95.2LCS 160-219392/2-A Lab Control Sample
88.9LCS 160-219803/2-A Lab Control Sample
89.4MB 160-219235/1-A Method Blank
87.2MB 160-219364/1-A Method Blank
81.6MB 160-219392/1-A Method Blank
93.8MB 160-219803/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229
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Appendix Q 
 

Excavation Sidewalls Survey Report  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 120588

10/26/2015 16:00 Daniel Spicuzza 318218

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000 cpm

Gamma Scan Survey of Excavation Sidewalls

Comments:

The sidewalls were was 100% gamma scan surveyed.

Action Level: 7,110 cpm.

Results were between 5K and 7.5K cpm.

5327

44-10 CPM

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A N/A
N/A

2350-1 6/19/2016 N/A N/A N/A

LOCATION: NSF Indian Head Site 1
N/A N/A N/A

SURVEYOR: William Wylie
N/A N/A N/A

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-032

N/A N/A
N/A

DATE:
INSTRUMENTATION USED

10/26/2015 15:55
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %    
Efficiency

Total           
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/26/2015

Daniel Spicuzza
Time: 16:00

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-032

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-14561-1
Client Project/Site: NSF Indian Head Site 1

For:
Aleut World Solutions
615 E. 82nd Ave.
Suite 200
Anchorage, Alaska 99518

Attn: Daniel Spicuzza

Authorized for release by:
11/19/2015 4:59:59 PM
Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-14561-1
Project/Site: NSF Indian Head Site 1

Job ID: 160-14561-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: NSF Indian Head Site 1

Report Number: 160-14561-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt
Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs:

Method 3600C: Cleanup
Method 3620C: Florisil Cleanup
Method 3630C: Silica Gel Cleanup
Method 3640A: Gel-Permeation Cleanup
Method 3650B: Acid-Base Partition Cleanup
Method 3660B: Sulfur Cleanup
Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

TestAmerica St. Louis
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-14561-1
Project/Site: NSF Indian Head Site 1

Job ID: 160-14561-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

RECEIPT

The samples were received on 10/29/2015 1:15 PM; the samples arrived in good condition, properly preserved.  The temperature of the 
cooler at receipt was 20.0º C.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples IHSWB-1 (160-14561-1), IHSWB-2 (160-14561-2), IHSWB-3 (160-14561-3), IHSWB-4 (160-14561-4), IHS1SW-1 (160-14561-5), 
IHS1SW-2 (160-14561-6), IHS1SW-3 (160-14561-7), IHS1SW-4 (160-14561-8), IHS1SW-5 (160-14561-9), IHS1SW-6 (160-14561-10), 
IHS1SW-7 (160-14561-11), IHS1SW-8 (160-14561-12), IHS1SW-9 (160-14561-13), IHS1SW-10 (160-14561-14), IHS1SW-11 
(160-14561-15), IHS1SW-12 (160-14561-16), IHS1SW-13 (160-14561-17), IHS1SW-14 (160-14561-18), IHS1SW-15 (160-14561-19) and 
IHS1SW-16 (160-14561-20) were analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with DOE A01R_Th. The samples 
were dried on 10/30/2015, prepared on 11/05/2015 and analyzed on 11/12/2015 and 11/13/2015. 

The following samples could not be thoroughly homogenized before sub-sampling was performed due to sample matrix: IHSWB-1 
(160-14561-1), IHSWB-2 (160-14561-2), IHSWB-3 (160-14561-3), IHSWB-4 (160-14561-4), IHS1SW-1 (160-14561-5), IHS1SW-2 
(160-14561-6), IHS1SW-3 (160-14561-7), IHS1SW-4 (160-14561-8), IHS1SW-5 (160-14561-9), IHS1SW-6 (160-14561-10), IHS1SW-7 
(160-14561-11), IHS1SW-8 (160-14561-12), IHS1SW-9 (160-14561-13), IHS1SW-10 (160-14561-14), IHS1SW-11 (160-14561-15), 
IHS1SW-12 (160-14561-16), IHS1SW-13 (160-14561-17), IHS1SW-14 (160-14561-18), IHS1SW-15 (160-14561-19), IHS1SW-16 
(160-14561-20) and (160-14561-A-1-A DU).  The samples contain rocks.  

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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TestAmeri&a St. Jouis 
13715 Rider Ttljil Noflh 

Earth City, MO 63045 
phQne 314298.85!>6 fax 314.298.8757 

Client Contact 
AWS,UC 

S1S-E. 82no. ,w,,-. Suite 200 
J\hchoraae. AK99518 
(907) 218--2311 ·Pllone 
(907) 278-2350 FM 
'Project Name: NSF lndia!ld Head Site 1 Remowl ktiort 
Site: NSF lndiaA Head Sile 1 

Quote# 16004474-0 

Sample lden6fication. 

IHSWB- t 

IHSWB- 2 

IHSWB-3 

IHSWB- 4 

lHSfSW- 1 

lHS1SW- 2 

IHS1SW-3 

1HS1SW- 4 

IHS1$WC 5 

IHS1SW..S 

IHS1SW-- 7 

lHS1SW-- 8 
-. .. 

,: '~ 
.. . , . , 

. , % - - "" - --· - ~ _,__, -~ ·· - "". -
>'OSSI~ Hazard Identification: 

Cham of Custody Record TestAmerica 
"fHE t.:£A01:'.R .tN ENVJRONME".N-T AL "ttSTIWG 

~farorlrPr~ Dow o- Ql<CRA 0 00rer. TostAnlerica t.abOfatorie!. Inc.. 

ll'n>Jett Manager. Daniel lipn:umL Site-Gomact; Danie}Spic- Date:10126115 ,COC No: NSFIH-2015--fil 

'fel/Fia: 4U ·848c 7&~ 795-1411& tl.abi:ontact: ~ Gislt Carriec~Ex \ of _'1-_ COCs 
Anarl,!$is Tumaromui Tnne 

f 
sampler: Wllliant Wylie 

0 CJ\Wl!)/\R0AYS l:!J WORK!NG.OAYS 

TATlfdil'lereotfrom£elcw _§_ li 
0 2-,s z g. 

!.ab Sampling: L It> 

D z .. 
Iweel< ;;: -& 

D 2k/s - - < Jolt/ $00 No.:USN 20t&Ott > 
D ;- Q E !day ... 

:::. '" f 
.,,. 

; 0 

Sample "' J:E {:. ,. e " Type j -a 
ICC...,. - .g ! 

S3mpleDate Sample Tillle - Malrix 0,,,,. ;: d! !!! Sample Specj6c N<>tes: 

10/2612015 t326 G Soil l 1 N R X 5DayTAT 

f01261'2.0't5 1340' G Soll 1 It Ill )( SOavTAT ~~ 
10/26/2015 1520 G Soll 1 N N X sn-TAT .ls. 

01 

W/26/2015 1526 G Soll t N N X 5DayTAT i 10/27J2015 0748 G $,,ii 1 tf N X 5DayTAT 

1012712¢15 0750 G $<>ii 1 N tt X 5DayTAT 
0 

10127/2015 0753 G Soil 1 N N X 5DayTAT C 

"' 0 
10/2712015 0755 G Soif 1 N N X SOayTAT a. 

'< 

10/27120\5 0757 G SoiJ. 1 N Ill X SOay:TAT 

100'712015 0800 G Soil 1 N y X: St>qTAT ~ 
10/27/2015 -0802 G Soit 1 N N X: 51:JayTAT 

f.0127/2015 QB(l5 G Seit 1 N N X 5DayTAT 
" . .,., .. ' ~· "!?°:!lt ~ :/ r .. . . ' ·, , ~-. ;,.:W'! 

~· ' . s· 
~... ":!I";' . - , 

~---'· - ·- ,.. ,. ,..,;r.-,. -·- ,. - - ,,.. ... ,,.:. -·· ,, ' · ' 
=mp,eOisposal{A feemayl!eassessed-irsamp!es are ~~"than 1 lil<>nlftJ --- ·--· -- ·--- .-

Areanysamp!e,;froma flSted EPA Hazardous Waste? Please List any !:PA Waste Codes for lhe$a1Jl!)le mttie Commer.ls Sel:lion if\he lab is to 

disfl-m tile sainpte. 

o~ 01.'!arnmable 0 Sm!mt!ot O PoisooB ffi'Jmo,own Q l<elum toc&!r,t @ )li,;,osa!byl<ri> O,kohivef"'-- Months 

Speciaf !nslrucfionslQC Reqoir<!Rlents & c~ l:t!!all results ft>."l'adconpro@VerizOJJ.net 

CustPdy Seal:; ~ct e - .n No, Cll$tQdy Se.,fN<>.: f<""""' Temp. f C): Obs'd: """-d: memrll;)No.: 

I .,., • l' -~ 
Company: AWS Oaterrime: i ; ;; ('.tf1,,..., LI 771· :57£- i,/'.'"z_q -/~ -,d' 13 IO .... - '-,.\ o\..-t'\. <:.- \.t,M ,.... J ;, 
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1'"'11! 'Nc. CA.c-Wl-002, ~ -4.2, dated 04/07201S 
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123456789101112

Test.America St. touis 
13715 Rlder TraifNarth 

Earth City, MO 63045 
phone 3t4.2S8.8;i66 fax 314.298.8157 

Client Contact 

AWS,U.c 

l51s E. 82nd. Ave. Suite 200 
""' ,N<.99518 

(907) 278--2311 Phone 

c(_90_?} 27S..2350 FAX 

Project fl!ame: NSF Indian<! Head Sita t Removal Acl'lon 
fSite.: NSF Indian Head Site 1 

~'# 16004474-0 

Sam1)l_e1derm1icati(m 

lHS1SW-S 

!HS1SW- 1'0 

IHStSW- it 

IHS1SW- 12 

IHS1SW- 13 

!HS1SW- 14 

lliS1SW- 15 

lHSfSW- 16 .......___ 

Chain of Custody Record TestAmerica 
1HE LEA!n;:R lN £N•1n.RONMEN"f AL TFSTI~ 

Regutatory Program: Ow a- ORCAA @~r. T1!StAmerica laboratories Inc. 
fl"ro,ieci; Manager. Daniel Spicu.m Site-Contact Oanie!Spicuzza tDate:'iG/26ifS COC No: NSflH-2015-11 
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TAT~-fiomE!elOW _§..__ 
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0 Zoay,; ;: -Q 
0 l~y ~ "' :E 

f 111 
jt 

Sample en :E ~ 
Type ! e .2 ... 

(C=Co,,>p, #of ~ .g f Sample-Oate Sampl&T'illle Matrix c- .. """"") ii: ... .!!! 

[SamP!er. Wtlliam Wylie 
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Jot,/ SOO No.:USN 2015-011 
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10/27/2015 0807 G Soil 1 N N X SDayTAT 

10/27/201-5 Q810 G Soil f N N X l5DayTAT 

10/27120i5 0811 G Soil 1 N N X 5:o.a¥_TAt 

W/2712015 0813 G SoG 1 N M X 50ayTAT 

1()/2712015 0815 G Soif t If N X SD~TAT 

10/27/2015 081S G .Soil 1 N N X .50eyTAT 

10/2772015 0822 G Soil 1 N N X 5°"¥_TAT 

10/27l20'P.> 0826 G I Soil I 1 N N X ~OayTAT 

N "' 
.,.. ~'---f"l" "I-

™A~fm t,i,£ ;;.'U'~~--_jfflli'ji~Jlmjt~~-%~ ~"i$---~ Pos~ liazard lderlliffcation: 
IA,-e any samples fro111 a: Usted EPA Hazarckws W-? Please List any EPA Waste Codes-for 1he sample in !he Comments Sedion if the lab is I<> 
disJ,osa<>flhesampte. 
Qti,,;,._.«i CJFiunmab!e QS1cii, !;,,ltant 0P"1sc8 S 0~ 

.• Speciaf lnstructionslQC Requirements & Comments: Emaif results to:r~npro@veri'!QrrJ:ret 

CUstody Seals mlacj,, 0 Yes_ Q N<1 Custody seal No.: 
!Re~~. - - ·· · Ii 

. ~ r..,...: :s,,l_ 
p,tnPanY: AWS OatefTime: 

~'-A_ ... \,- ' ,.._ ---~ 

,Reiinquishe<t by: Company: ,Oa!elTime: 

Relinquished by: C<impany: DateJTime: 

sample Disposal f A fee·l!IM'. be ass,:ssed if~ areretained~dhati 1 month} 

0Rewmtc0ient @Disposal l,y la!> 0Ardwe ror ___ Months 

f=™ ~emp. ("C}:<'.Jbs'd; 

(_Lfi,,l/ ~ 
Received by: 

I.R,,ceive<l in l.aboralo,Y by: 

Corti!: 

Company: ~ -~u, ...... l// 
Company: 

Company: 

Tnerm ll'.fl\!o.~ 

Oate/T!mj>: 
Jl),8,/<S 

!Date!Time'. 

µJalemrne: 

/315 

Form Ne. CA-C-'Wl-002, Rev. 4.2, dated !J41(>22813 



Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-14561-1

Login Number: 14561

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.
N/ASample custody seals, if present, are intact.
TrueThe cooler or samples do not appear to have been compromised or 

tampered with.
N/ASamples were received on ice.
TrueCooler Temperature is acceptable.
TrueCooler Temperature is recorded.
TrueCOC is present.
TrueCOC is filled out in ink and legible.
TrueCOC is filled out with all pertinent information.
N/AIs the Field Sampler's name present on COC?
TrueThere are no discrepancies between the containers received and the COC.
TrueSamples are received within Holding Time.
TrueSample containers have legible labels.
TrueContainers are not broken or leaking.
TrueSample collection date/times are provided.
TrueAppropriate sample containers are used.
TrueSample bottles are completely filled.
TrueSample Preservation Verified.
TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs
N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").
TrueMultiphasic samples are not present.
TrueSamples do not require splitting or compositing.
N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery
CFL Contains Free Liquid
CNF Contains no Free Liquid
DER Duplicate error ratio (normalized absolute difference)
Dil Fac Dilution Factor
DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision level concentration
MDA Minimum detectable activity
EDL Estimated Detection Limit
MDC Minimum detectable concentration
MDL Method Detection Limit
ML Minimum Level (Dioxin)
NC Not Calculated
ND Not detected at the reporting limit (or MDL or EDL if shown)
PQL Practical Quantitation Limit
QC Quality Control
RER Relative error ratio
RL Reporting Limit or Requested Limit (Radiochemistry)
RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)
TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-14561-1 IHSWB-1 Solid 10/26/15 13:26 10/29/15 13:15
160-14561-2 IHSWB-2 Solid 10/26/15 13:40 10/29/15 13:15
160-14561-3 IHSWB-3 Solid 10/26/15 15:20 10/29/15 13:15
160-14561-4 IHSWB-4 Solid 10/26/15 15:26 10/29/15 13:15
160-14561-5 IHS1SW-1 Solid 10/27/15 07:48 10/29/15 13:15
160-14561-6 IHS1SW-2 Solid 10/27/15 07:50 10/29/15 13:15
160-14561-7 IHS1SW-3 Solid 10/27/15 07:53 10/29/15 13:15
160-14561-8 IHS1SW-4 Solid 10/27/15 07:55 10/29/15 13:15
160-14561-9 IHS1SW-5 Solid 10/27/15 07:57 10/29/15 13:15
160-14561-10 IHS1SW-6 Solid 10/27/15 08:00 10/29/15 13:15
160-14561-11 IHS1SW-7 Solid 10/27/15 08:02 10/29/15 13:15
160-14561-12 IHS1SW-8 Solid 10/27/15 08:05 10/29/15 13:15
160-14561-13 IHS1SW-9 Solid 10/27/15 08:07 10/29/15 13:15
160-14561-14 IHS1SW-10 Solid 10/27/15 08:10 10/29/15 13:15
160-14561-15 IHS1SW-11 Solid 10/27/15 08:11 10/29/15 13:15
160-14561-16 IHS1SW-12 Solid 10/27/15 08:13 10/29/15 13:15
160-14561-17 IHS1SW-13 Solid 10/27/15 08:15 10/29/15 13:15
160-14561-18 IHS1SW-14 Solid 10/27/15 08:16 10/29/15 13:15
160-14561-19 IHS1SW-15 Solid 10/27/15 08:22 10/29/15 13:15
160-14561-20 IHS1SW-16 Solid 10/27/15 08:26 10/29/15 13:15
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Client Sample Results
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14561-1Client Sample ID: IHSWB-1
Matrix: SolidDate Collected: 10/26/15 13:26

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.657

(2σ+/-)

0.155
(2σ+/-)

111/12/15 16:1711/05/15 10:01pCi/g0.05831.00
RL MDC

0.145
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:17 10.07871.000.1590.1480.671Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:17 10.04791.000.1430.1340.575Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.7

Lab Sample ID: 160-14561-2Client Sample ID: IHSWB-2
Matrix: SolidDate Collected: 10/26/15 13:40

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.550

(2σ+/-)

0.148
(2σ+/-)

111/12/15 16:1711/05/15 10:01pCi/g0.08631.00
RL MDC

0.140
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:17 10.05571.000.1530.1440.609Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:17 10.04651.000.1800.1660.826Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.1

Lab Sample ID: 160-14561-3Client Sample ID: IHSWB-3
Matrix: SolidDate Collected: 10/26/15 15:20

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.565

(2σ+/-)

0.146
(2σ+/-)

111/12/15 16:1711/05/15 10:01pCi/g0.08051.00
RL MDC

0.138
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:17 10.05961.000.1660.1540.734Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:17 10.05621.000.1500.1410.618Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.6

Lab Sample ID: 160-14561-4Client Sample ID: IHSWB-4
Matrix: SolidDate Collected: 10/26/15 15:26

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.666

(2σ+/-)

0.159
(2σ+/-)

111/12/15 16:1711/05/15 10:01pCi/g0.08001.00
RL MDC

0.149
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:17 10.05631.000.1400.1330.544Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:17 10.03811.000.1440.1350.580Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14561-4Client Sample ID: IHSWB-4
Matrix: SolidDate Collected: 10/26/15 15:26

Date Received: 10/29/15 13:15

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.1

Lab Sample ID: 160-14561-5Client Sample ID: IHS1SW-1
Matrix: SolidDate Collected: 10/27/15 07:48

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.693

(2σ+/-)

0.165
(2σ+/-)

111/12/15 16:1711/05/15 10:01pCi/g0.09131.00
RL MDC

0.154
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:17 10.07051.000.1680.1560.740Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:17 10.05311.000.1680.1550.748Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.4

Lab Sample ID: 160-14561-6Client Sample ID: IHS1SW-2
Matrix: SolidDate Collected: 10/27/15 07:50

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.886

(2σ+/-)

0.189
(2σ+/-)

111/13/15 14:5711/05/15 10:01pCi/g0.08081.00
RL MDC

0.174
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/13/15 14:57 10.05461.000.1800.1660.834Thorium-230

pCi/g 11/05/15 10:01 11/13/15 14:57 10.04321.000.1790.1640.827Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/13/15 14:57 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.6

Lab Sample ID: 160-14561-7Client Sample ID: IHS1SW-3
Matrix: SolidDate Collected: 10/27/15 07:53

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.845

(2σ+/-)

0.179
(2σ+/-)

111/12/15 16:1711/05/15 10:01pCi/g0.07901.00
RL MDC

0.164
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:17 10.05091.000.1490.1390.625Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:17 10.04251.000.1720.1580.819Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.4
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Client Sample Results
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14561-8Client Sample ID: IHS1SW-4
Matrix: SolidDate Collected: 10/27/15 07:55

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.633

(2σ+/-)

0.152
(2σ+/-)

111/12/15 16:1711/05/15 10:01pCi/g0.06581.00
RL MDC

0.142
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:17 10.04341.000.1520.1420.647Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:17 10.04321.000.1510.1410.643Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.6

Lab Sample ID: 160-14561-9Client Sample ID: IHS1SW-5
Matrix: SolidDate Collected: 10/27/15 07:57

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.654

(2σ+/-)

0.149
(2σ+/-)

111/12/15 16:1711/05/15 10:01pCi/g0.05431.00
RL MDC

0.139
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:17 10.04051.000.1310.1240.524Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:17 10.02161.000.1380.1290.576Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.1

Lab Sample ID: 160-14561-10Client Sample ID: IHS1SW-6
Matrix: SolidDate Collected: 10/27/15 08:00

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.650

(2σ+/-)

0.164
(2σ+/-)

111/12/15 16:1711/05/15 10:01pCi/g0.09691.00
RL MDC

0.155
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:17 10.04751.000.1810.1670.818Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:17 10.04721.000.1850.1710.860Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.4

Lab Sample ID: 160-14561-11Client Sample ID: IHS1SW-7
Matrix: SolidDate Collected: 10/27/15 08:02

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.960

(2σ+/-)

0.191
(2σ+/-)

111/12/15 16:1811/05/15 10:01pCi/g0.07291.00
RL MDC

0.173
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:18 10.05961.000.1650.1530.752Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:18 10.05661.000.1920.1730.984Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14561-11Client Sample ID: IHS1SW-7
Matrix: SolidDate Collected: 10/27/15 08:02

Date Received: 10/29/15 13:15

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:18 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.8

Lab Sample ID: 160-14561-12Client Sample ID: IHS1SW-8
Matrix: SolidDate Collected: 10/27/15 08:05

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.829

(2σ+/-)

0.180
(2σ+/-)

111/12/15 16:1811/05/15 10:01pCi/g0.07921.00
RL MDC

0.166
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:18 10.04511.000.1520.1430.630Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:18 10.04931.000.1810.1660.856Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:18 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.9

Lab Sample ID: 160-14561-13Client Sample ID: IHS1SW-9
Matrix: SolidDate Collected: 10/27/15 08:07

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.666

(2σ+/-)

0.162
(2σ+/-)

111/12/15 16:1811/05/15 10:01pCi/g0.07971.00
RL MDC

0.152
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:18 10.06501.000.1800.1660.820Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:18 10.05031.000.1600.1490.672Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:18 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.7

Lab Sample ID: 160-14561-14Client Sample ID: IHS1SW-10
Matrix: SolidDate Collected: 10/27/15 08:10

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.47

(2σ+/-)

0.249
(2σ+/-)

111/12/15 16:1811/05/15 10:01pCi/g0.07071.00
RL MDC

0.216
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:18 10.06391.000.1680.1550.756Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:18 10.06601.000.2310.2031.31Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:18 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.7
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Client Sample Results
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14561-15Client Sample ID: IHS1SW-11
Matrix: SolidDate Collected: 10/27/15 08:11

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.886

(2σ+/-)

0.186
(2σ+/-)

111/12/15 16:1811/05/15 10:01pCi/g0.06301.00
RL MDC

0.170
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:18 10.02411.000.1680.1560.756Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:18 10.02401.000.1800.1650.848Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:18 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.9

Lab Sample ID: 160-14561-16Client Sample ID: IHS1SW-12
Matrix: SolidDate Collected: 10/27/15 08:13

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.944

(2σ+/-)

0.191
(2σ+/-)

111/12/15 16:1811/05/15 10:01pCi/g0.06911.00
RL MDC

0.174
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:18 10.03791.000.1680.1550.766Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:18 10.04371.000.1760.1610.831Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:18 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.3

Lab Sample ID: 160-14561-17Client Sample ID: IHS1SW-13
Matrix: SolidDate Collected: 10/27/15 08:15

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.702

(2σ+/-)

0.170
(2σ+/-)

111/12/15 16:1811/05/15 10:01pCi/g0.08641.00
RL MDC

0.159
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:18 10.05281.000.1570.1480.634Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:18 10.05261.000.1560.1470.628Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:18 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

82.9

Lab Sample ID: 160-14561-18Client Sample ID: IHS1SW-14
Matrix: SolidDate Collected: 10/27/15 08:16

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.886

(2σ+/-)

0.184
(2σ+/-)

111/12/15 16:1811/05/15 10:01pCi/g0.06631.00
RL MDC

0.168
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:18 10.06391.000.1590.1480.685Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:18 10.03751.000.1790.1640.866Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-14561-18Client Sample ID: IHS1SW-14
Matrix: SolidDate Collected: 10/27/15 08:16

Date Received: 10/29/15 13:15

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:18 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.1

Lab Sample ID: 160-14561-19Client Sample ID: IHS1SW-15
Matrix: SolidDate Collected: 10/27/15 08:22

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 2.30

(2σ+/-)

0.321
(2σ+/-)

111/12/15 16:1811/05/15 10:01pCi/g0.07311.00
RL MDC

0.257
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:18 10.05791.000.1400.1310.593Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:18 10.03931.000.2760.2281.84Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:18 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

103

Lab Sample ID: 160-14561-20Client Sample ID: IHS1SW-16
Matrix: SolidDate Collected: 10/27/15 08:26

Date Received: 10/29/15 13:15

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.755

(2σ+/-)

0.169
(2σ+/-)

111/12/15 16:1811/05/15 10:01pCi/g0.06711.00
RL MDC

0.157
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 11/05/15 10:01 11/12/15 16:18 10.06201.000.1340.1280.499Thorium-230

pCi/g 11/05/15 10:01 11/12/15 16:18 10.04401.000.1520.1420.640Thorium-232

Thorium-229 30 - 110

Tracer

11/05/15 10:01 11/12/15 16:18 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.0
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QC Sample Results
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-220290/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221951 Prep Batch: 220290

Thorium-228
Analyte

U 111/13/15 14:5711/05/15 10:01pCi/g0.0587
MDC

1.00
RL

0.03960.0395
(2σ+/-) (2σ+/-)

MB

0.03521

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

111/13/15 14:5711/05/15 10:01pCi/g0.02351.000.04760.04720.07119Thorium-230
111/13/15 14:5711/05/15 10:01pCi/g0.02341.000.01560.0156U0.007790Thorium-232

Tracer

Thorium-229 30 - 110 11/05/15 10:01 11/13/15 14:57 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

91.9

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-220290/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221729 Prep Batch: 220290

Thorium-230
Analyte

118-8110012.2712.3 1.20 1.00 0.0363
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

101

LCS

Client Sample ID: IHSWB-1Lab Sample ID: 160-14561-1 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 221772 Prep Batch: 220290

Thorium-228
Analyte

10.210.72480.657 0.167 1.00 0.0731
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 0.671 0.7265 0.165 1.00 0.0525 pCi/g 0.17 1
Thorium-232 0.575 0.5037 0.135 1.00 0.0534 pCi/g 0.26 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

92.2

DU
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QC Association Summary
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Rad

Leach Batch: 219227

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-14561-1 IHSWB-1 Total/NA
Solid Dry and Grind160-14561-1 DU IHSWB-1 Total/NA
Solid Dry and Grind160-14561-2 IHSWB-2 Total/NA
Solid Dry and Grind160-14561-3 IHSWB-3 Total/NA
Solid Dry and Grind160-14561-4 IHSWB-4 Total/NA
Solid Dry and Grind160-14561-5 IHS1SW-1 Total/NA
Solid Dry and Grind160-14561-6 IHS1SW-2 Total/NA
Solid Dry and Grind160-14561-7 IHS1SW-3 Total/NA
Solid Dry and Grind160-14561-8 IHS1SW-4 Total/NA
Solid Dry and Grind160-14561-9 IHS1SW-5 Total/NA
Solid Dry and Grind160-14561-10 IHS1SW-6 Total/NA
Solid Dry and Grind160-14561-11 IHS1SW-7 Total/NA
Solid Dry and Grind160-14561-12 IHS1SW-8 Total/NA
Solid Dry and Grind160-14561-13 IHS1SW-9 Total/NA
Solid Dry and Grind160-14561-14 IHS1SW-10 Total/NA
Solid Dry and Grind160-14561-15 IHS1SW-11 Total/NA
Solid Dry and Grind160-14561-16 IHS1SW-12 Total/NA
Solid Dry and Grind160-14561-17 IHS1SW-13 Total/NA
Solid Dry and Grind160-14561-18 IHS1SW-14 Total/NA
Solid Dry and Grind160-14561-19 IHS1SW-15 Total/NA
Solid Dry and Grind160-14561-20 IHS1SW-16 Total/NA

Prep Batch: 220290

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 219227160-14561-1 IHSWB-1 Total/NA
Solid ExtChrom 219227160-14561-1 DU IHSWB-1 Total/NA
Solid ExtChrom 219227160-14561-2 IHSWB-2 Total/NA
Solid ExtChrom 219227160-14561-3 IHSWB-3 Total/NA
Solid ExtChrom 219227160-14561-4 IHSWB-4 Total/NA
Solid ExtChrom 219227160-14561-5 IHS1SW-1 Total/NA
Solid ExtChrom 219227160-14561-6 IHS1SW-2 Total/NA
Solid ExtChrom 219227160-14561-7 IHS1SW-3 Total/NA
Solid ExtChrom 219227160-14561-8 IHS1SW-4 Total/NA
Solid ExtChrom 219227160-14561-9 IHS1SW-5 Total/NA
Solid ExtChrom 219227160-14561-10 IHS1SW-6 Total/NA
Solid ExtChrom 219227160-14561-11 IHS1SW-7 Total/NA
Solid ExtChrom 219227160-14561-12 IHS1SW-8 Total/NA
Solid ExtChrom 219227160-14561-13 IHS1SW-9 Total/NA
Solid ExtChrom 219227160-14561-14 IHS1SW-10 Total/NA
Solid ExtChrom 219227160-14561-15 IHS1SW-11 Total/NA
Solid ExtChrom 219227160-14561-16 IHS1SW-12 Total/NA
Solid ExtChrom 219227160-14561-17 IHS1SW-13 Total/NA
Solid ExtChrom 219227160-14561-18 IHS1SW-14 Total/NA
Solid ExtChrom 219227160-14561-19 IHS1SW-15 Total/NA
Solid ExtChrom 219227160-14561-20 IHS1SW-16 Total/NA
Solid ExtChromLCS 160-220290/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-220290/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-14561-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

94.7160-14561-1

Percent Yield (Acceptance Limits)

IHSWB-1
92.2160-14561-1 DU IHSWB-1
86.1160-14561-2 IHSWB-2
91.6160-14561-3 IHSWB-3
97.1160-14561-4 IHSWB-4
88.4160-14561-5 IHS1SW-1
87.6160-14561-6 IHS1SW-2
94.4160-14561-7 IHS1SW-3
96.6160-14561-8 IHS1SW-4
97.1160-14561-9 IHS1SW-5
83.4160-14561-10 IHS1SW-6
94.8160-14561-11 IHS1SW-7
93.9160-14561-12 IHS1SW-8
87.7160-14561-13 IHS1SW-9
89.7160-14561-14 IHS1SW-10
88.9160-14561-15 IHS1SW-11
95.3160-14561-16 IHS1SW-12
82.9160-14561-17 IHS1SW-13
90.1160-14561-18 IHS1SW-14
103160-14561-19 IHS1SW-15
92.0160-14561-20 IHS1SW-16
101LCS 160-220290/2-A Lab Control Sample
91.9MB 160-220290/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229
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Appendix S 
 

Soil Laydown Area Survey Report 
 
 
 
 
 
 
 
 
 
 
 



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 126172

12/15/2015 12:30 Daniel Spicuzza 192589

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

DATE:
INSTRUMENTATION USED

12/14/2015 11:25
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-041

N/A N/A
N/A

LOCATION: NSF Indian Head IR Site 1 Soil Laydown Area
N/A N/A N/A

SURVEYOR: William Wylie
N/A N/A N/A N/A N/A N/A N/A

N/A

2350-1 6/19/2016 N/A N/A N/A 5246

44-10 CPM

Isotopes of Concern: Th-232 Static Count Time:

Soil Laydown Area Post Job Gamma Scan Survey

Comments:

The area was 50% gamma scan surveyed.

Action Level: 6,216 cpm.

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 12/15/2015

Daniel Spicuzza
Time: 12:30

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-041

William Wylie NSF Indian Head IR Site 1 Soil Laydown Area

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-15442-1
Client Project/Site: NSF Indian Head Site 1

For:
Aleut World Solutions
615 E. 82nd Ave.
Suite 200
Anchorage, Alaska 99518

Attn: Mary Ann Tapia

Authorized for release by:
1/27/2016 10:07:22 AM

Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.

1

2

3

4

5

6

7

8

9

10

11

12

https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:erika.gish@testamericainc.com


Table of Contents

Client: Aleut World Solutions
Project/Site: NSF Indian Head Site 1

TestAmerica Job ID: 160-15442-1

Page 2 of 19
TestAmerica St. Louis

1/27/2016

Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Tracer Carrier Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

1

2

3

4

5

6

7

8

9

10

11

12



Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-15442-1
Project/Site: NSF Indian Head Site 1

Job ID: 160-15442-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: NSF Indian Head Site 1

Report Number: 160-15442-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 12/17/2015 12:45 PM; the samples arrived in good condition, properly preserved.  The temperature of the 
cooler at receipt was 20.1º C.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)
Samples IHS1SLD-1 (160-15442-1), IHS1SLD-2 (160-15442-2), IHS1SLD-3 (160-15442-3), IHS1SLD-4 (160-15442-4), IHS1SLD-5 
(160-15442-5), IHS1SLD-6 (160-15442-6), IHS1SLD-7 (160-15442-7), IHS1SLD-8 (160-15442-8), IHS1SLD-9 (160-15442-9), 
IHS1SLD-10 (160-15442-10), IHS1SLD-11 (160-15442-11), IHS1SLD-12 (160-15442-12), IHS1SLD-13 (160-15442-13), IHS1SLD-14 
(160-15442-14), IHS1SLD-15 (160-15442-15) and IHS1SLD-16 (160-15442-16) were analyzed for Isotopic Thorium (Alpha Spectrometry) 
in accordance with DOE A01R_Th. The samples were dried on 12/18/2015, prepared on 01/20/2016 and 12/31/2015 and analyzed on 
01/14/2016, 01/18/2016 and 01/25/2016. 

The resolution (FWHM) for the thorium-229 tracer peak for the following samples is greater than the 100 keV limit (107.7 keV and 102.4 
keV respectively). The resolution of the tracer peak in all other samples associated with the batch are well within the 100 keV limit 
indicating an anomaly isolated to these two samples. The laboratory does not believe this excursion adversely affects the data. 
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-15442-1
Project/Site: NSF Indian Head Site 1

Job ID: 160-15442-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

IHS1SLD-1 (160-15442-1) and IHS1SLD-12 (160-15442-12)

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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123456789101112

Test.America St. louis 
13715 Rider T1'ail No.'lh 

Chain of Custody Record TestAmerica 
f HE t...£Aeo< l~ a.:.vm o NMEITTAL 71!:S"tlkG 

E~Cif./. Mts 63045 
pll<me 3 t4.298.855o fax 314.296.S757 Regula!Qry Program: - Om Qiros OcAA Biti,er: TestAmeriea.Labora~ ~ 

CllefttContact Proja:tl\<1anager: DaniclSpicu<za Site Ccnta<:t ~$piaaza l:late:'t2lf6/2815 CCC No: NSFIH-2015-12 

AW$, LLC '.!'el/Fa£ 41.t 848-702%18S8 70S-740& Lab Contact Erika, Gish Carrier: Fed £ ,c 1 of 2 COCs 

le15E. 82nd.~Suil¢200 .An.atysisTwnaroundTime I I ~!er:WllliamWylie 
Arn:h=e. AK 9954S (JcAtfNllAA ElAYS @iMlRJG!!G.OA)'S I 
(907} 276--.2311 Phone TAT it <!"iff<>renf from Be!CW ~ i r 
~7}~2350 FAX . Q 2weeks z ~ l LabSampling: L 
"f>ro!ectl'iame: NSfO Jndi;aml Head Sit<> 1 Removal Aclion O I wee< z ;: { ! \ 
Site:NSl'lndianH,,;,d$ile 1 O 2~ ;: ; <i. ! I Job / S00 No.il$N2o.15-0f1 

Qut,1$#16004474-0 0 lday f : . : I I 
E "' 0 I 

Sample f.i ~ ~ 
Type e ;a II , ~. #of~ ,:2 

5ample lden!iflCatioR Sample Date s~ rune - Matrix con1. if J:. ! I Sample Specifu: Nl>tes: 

JHS1Sl.D- t 12/1512015 815 G Soil 1 N ~ X l l I ~ 
1HS1SI.D- 2 12115/2015 820 G $oij t N N X I ? 
IHS1Sl..D- 3 12/tS/2015 f 625 G Sow 1 N Ill X ~ 

I I ""' !HS1SUl- 4 12tl5i2015 830 G Soil 1 N N X ~ 
:::, 

]HS1SUl· 5 t2/t5/201S 8$:5 G Soil 1 N N le 5· 
IHS1 SlP- S 1'2115/201.S 842 G $oil 1 N N J( f 8, 

0 
lHS1S!.I). 7 12/15/2015 847 G Soil 1 N Ill X I t !e. 

0 

lHS1SI.D- 8 12115120"t5 855 G $oil t N N X Q-

IHS1Sl.D- Ii 12115/20'15 900 G Soi! 1 N V X 

IHStSlO- t:O 1WSl2015 905 G Soil 1 N N- )( 
l 

lHSlstO- 11 12/t5l2015 910 G Soi! 1 N N X l 

IHS1SLD- t2 11tt5/201'S s1a. G Soi 1 N N X t 
~· :-- .... ~~.,~: · .. ···:-"' ... _,.,,.-;;.. , .... __ · . ::~ ... ..,,,_~ ... . -. ... ~~ ~- - <:"~"'.~,.,-~ --~ ·tt,.a.:~ ; t1:: ;:.f:~~~~A~~~i~~~~~-,!~~~~~·~~.,~~~®·-~~:1.·~~ -~ -~>~· ;tr;:-:Y...,i~·-·-~ .. ... :: ... :~ '~ ... ~,~~~! ift~~~~· 
Poss~Hazard-idenlif"icalio!'I: Samp,e Disposal {Are..~ be 'ii5Se$Sed.if $;1ffl1)1es arare~ longer than 1 month,-- · --· 
Are any samples.ftoma listed EPA Hazardous Waste? Please-Lis! any EPA Waste Codesforl!le sample in th& C<>mments Section if !tie lab is to 
dispose<>f!he ~ 

Oeo,-~azard ~a Olan lnil2nt £J'oiso,, 6 @Jnl<nown Qetum ll>Uent 8,ispesal by lab D,d,l;,efo. ___ Manllls 

Special Instructions/QC RequiremE!!lts & Comments: £-nail results to:tadcoapro@veriZOtl.net 

Custody Seals Intact B ye; Ol<l<> CUs!ody Seal No.: Cooler Temf>. t,;}: Obs'.ti: Cor!'d: Therm 10 No.: 

R~by: ('.,-- Company:AWS OamtTirne:17-~0 R~ty: .r. ,, . J Company:. Da!e/T11ne: 
(""1 .//~~~Lr J~-1'5"-UJI~ r .,,j.J/ ~ TA s;t- l;;;). •i1.f°S' /:i-+S-

Relinqulshed t,y: ,,,.- Company: £latefiime: ~dt,y: eompa.,y: Date/Time, 

i 
Relinq\m;hed by: Company: Date/Time: Re<:ehred in Laboratory by: Compa!ly: .Qa!e/Ttme: 

fom, ~ l;M::-W!-002, Rev. 4.2, daied~3 
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123456789101112

TestAmerica St. tauis 
1S715Ri®, Trail North 

Eartlt~,MO 63046 
phone 314298.8566 fax 314.298.11757 

Chain of Custody Record 

Regllfatoty Program: Ow tJ;roEs .a=,. ~ 

TestAmerico 
n-tE LEAOi::R fN EN/Jtx:ONMtN-TAL-"'fJESTIOO 

T~ Laborafone.,filnc. 
Client Contact ~Man,,gu: Dmiie1Spi£m:za SiteC<>rda!:t Daniel$picuua 12it5l201S C0C No: NSFIH-20lS.13 

AWS,U.C TelfFu:4U848-711ZlillW105-7408 !t.al)CootactEri!(aGish Carrier:kdEx 2 of 2 COCs 

St5 E. 8'2nd, Ave. Suite 200 Analysis Turnaround Time I ! l l Sampler. William Wy§a. 

Anchorage.AK9951S ~llAR!lA'l'S ~GOAYS t 
(907}278-2311 Phone 1"Hd1118rentfromi3ek>W _n.. al l l 
®1)21il-2350 FAX a 2""'"" z :; l Labsampl'.rig: L 
ProjectName:NSF!ndiandiieadSite1Remova!Aclion O 1week 2 ;: i I 
Site: NSF fndian Head Site 1 0 2 days ;: - < I l f Job I SDG No.:USN 2015-011 

Ouote#16004474-0 0 l day -a I i ! 1 \ 

S O ' I 
Sample g I t= I 

Type f ~ ·! 
~ 11or I t .i. 

Sample !derruficil!iw S:,mpie Oate Sample llme .,_,.,, Mamx Cent. a: ,?; 2 Sample Specific t-lo!es: 

IH&1SLD- 13 12fl5i201S 92S G Soil t N N X 

1HSlSL0- 14 12l15/201S 929 G Soi N N l( ' I I 
IHS1S!.D- 15 12/15/2015 937 <, Solt 1 N N X 

!HS1SU).. 1~ 12#15/2015 944 G Soil 1 N Pi X I I l 
l 

! 
t 

l 
I I 

•• • __._,., .:~.-···:: •• ·., ~~- •• ~ ~ C, -·<""= ~ai' ~_., ~' : ~.}: ·~~ I~ >.~-~~--~~~~·~'':1'~a.·~~- ~-~t1~i~$if:~-, ~" . ., -.,a~-:~ :Ji~ .~.i!ftt.?$. ."'-- ~': -~;;j r-:_~~ -~-~$ ~g~\{·..... ~--_, -~ ···i~~~~~~~~/4,~~.&b~~: 
l'ossmke H=lf<i ldenlification: sampie Disposal! A fee may beasse,;sed ifsamplesareretaine<i langerthall 1 month) 
tAra any~ from a listed EPA H;lzal<k:us Wasta? Please !..1st an)!' EPA Waste·Codes i'or tne sampteln tha Comme,'llsSdon if !he l$b is to 
dispooa of the sample. 

CJ!c<,-lia=d ~ t}kinllritant 0<,;,;onS t;j!Jn!a,own 0-,;tumtoaimt ~hyla& 0""11vefor ____ Montt.s 
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Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-15442-1

Login Number: 15442

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.
N/ASample custody seals, if present, are intact.
TrueThe cooler or samples do not appear to have been compromised or 

tampered with.
N/ASamples were received on ice.
TrueCooler Temperature is acceptable.
TrueCooler Temperature is recorded.
TrueCOC is present.
TrueCOC is filled out in ink and legible.
TrueCOC is filled out with all pertinent information.
N/AIs the Field Sampler's name present on COC?
TrueThere are no discrepancies between the containers received and the COC.
TrueSamples are received within Holding Time.
TrueSample containers have legible labels.
TrueContainers are not broken or leaking.
TrueSample collection date/times are provided.
TrueAppropriate sample containers are used.
TrueSample bottles are completely filled.
TrueSample Preservation Verified.
TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs
N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").
TrueMultiphasic samples are not present.
TrueSamples do not require splitting or compositing.
N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Qualifiers

Rad

Qualifier Description

U Result is less than the sample detection limit.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery
CFL Contains Free Liquid
CNF Contains no Free Liquid
DER Duplicate error ratio (normalized absolute difference)
Dil Fac Dilution Factor
DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample
DLC Decision level concentration
MDA Minimum detectable activity
EDL Estimated Detection Limit
MDC Minimum detectable concentration
MDL Method Detection Limit
ML Minimum Level (Dioxin)
NC Not Calculated
ND Not detected at the reporting limit (or MDL or EDL if shown)
PQL Practical Quantitation Limit
QC Quality Control
RER Relative error ratio
RL Reporting Limit or Requested Limit (Radiochemistry)
RPD Relative Percent Difference, a measure of the relative difference between two points
TEF Toxicity Equivalent Factor (Dioxin)
TEQ Toxicity Equivalent Quotient (Dioxin)
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Method Summary
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-15442-1 IHS1SLD-1 Solid 12/15/15 08:15 12/17/15 12:45
160-15442-2 IHS1SLD-2 Solid 12/15/15 08:20 12/17/15 12:45
160-15442-3 IHS1SLD-3 Solid 12/15/15 08:25 12/17/15 12:45
160-15442-4 IHS1SLD-4 Solid 12/15/15 08:30 12/17/15 12:45
160-15442-5 IHS1SLD-5 Solid 12/15/15 08:35 12/17/15 12:45
160-15442-6 IHS1SLD-6 Solid 12/15/15 08:42 12/17/15 12:45
160-15442-7 IHS1SLD-7 Solid 12/15/15 08:47 12/17/15 12:45
160-15442-8 IHS1SLD-8 Solid 12/15/15 08:55 12/17/15 12:45
160-15442-9 IHS1SLD-9 Solid 12/15/15 09:00 12/17/15 12:45
160-15442-10 IHS1SLD-10 Solid 12/15/15 09:05 12/17/15 12:45
160-15442-11 IHS1SLD-11 Solid 12/15/15 09:10 12/17/15 12:45
160-15442-12 IHS1SLD-12 Solid 12/15/15 09:18 12/17/15 12:45
160-15442-13 IHS1SLD-13 Solid 12/15/15 09:23 12/17/15 12:45
160-15442-14 IHS1SLD-14 Solid 12/15/15 09:29 12/17/15 12:45
160-15442-15 IHS1SLD-15 Solid 12/15/15 09:37 12/17/15 12:45
160-15442-16 IHS1SLD-16 Solid 12/15/15 09:44 12/17/15 12:45
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Client Sample Results
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-15442-1Client Sample ID: IHS1SLD-1
Matrix: SolidDate Collected: 12/15/15 08:15

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.587

(2σ+/-)

0.145
(2σ+/-)

101/18/16 13:0112/31/15 10:28pCi/g0.06931.00
RL MDC

0.136
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/18/16 13:01 10.05711.000.1720.1580.808Thorium-230

pCi/g 12/31/15 10:28 01/18/16 13:01 10.04231.000.1450.1360.608Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/18/16 13:01 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.2

Lab Sample ID: 160-15442-2Client Sample ID: IHS1SLD-2
Matrix: SolidDate Collected: 12/15/15 08:20

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.642

(2σ+/-)

0.162
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.08971.00
RL MDC

0.153
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.02821.000.1640.1530.694Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.03711.000.1500.1410.589Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.1

Lab Sample ID: 160-15442-3Client Sample ID: IHS1SLD-3
Matrix: SolidDate Collected: 12/15/15 08:25

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.629

(2σ+/-)

0.156
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.08361.00
RL MDC

0.147
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.02421.000.1750.1610.807Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.04501.000.1290.1230.462Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.1

Lab Sample ID: 160-15442-4Client Sample ID: IHS1SLD-4
Matrix: SolidDate Collected: 12/15/15 08:30

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.458

(2σ+/-)

0.130
(2σ+/-)

101/25/16 12:5401/20/16 13:45pCi/g0.08121.00
RL MDC

0.124
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 01/20/16 13:45 01/25/16 12:54 10.04751.000.1640.1510.739Thorium-230

pCi/g 01/20/16 13:45 01/25/16 12:54 10.03701.000.1440.1350.594Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-15442-4Client Sample ID: IHS1SLD-4
Matrix: SolidDate Collected: 12/15/15 08:30

Date Received: 12/17/15 12:45

Thorium-229 30 - 110

Tracer

01/20/16 13:45 01/25/16 12:54 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

97.1

Lab Sample ID: 160-15442-5Client Sample ID: IHS1SLD-5
Matrix: SolidDate Collected: 12/15/15 08:35

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.708

(2σ+/-)

0.158
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.06051.00
RL MDC

0.146
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.03571.000.1460.1360.625Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.03551.000.1400.1310.585Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

99.0

Lab Sample ID: 160-15442-6Client Sample ID: IHS1SLD-6
Matrix: SolidDate Collected: 12/15/15 08:42

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.597

(2σ+/-)

0.140
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.07121.00
RL MDC

0.130
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.04401.000.1210.1140.479Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.02011.000.1320.1230.569Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

110

Lab Sample ID: 160-15442-7Client Sample ID: IHS1SLD-7
Matrix: SolidDate Collected: 12/15/15 08:47

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.652

(2σ+/-)

0.161
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.08661.00
RL MDC

0.151
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.03991.000.1660.1550.729Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.03941.000.1420.1340.552Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.4
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Client Sample Results
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-15442-8Client Sample ID: IHS1SLD-8
Matrix: SolidDate Collected: 12/15/15 08:55

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.691

(2σ+/-)

0.166
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.07651.00
RL MDC

0.156
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.02521.000.1570.1480.647Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.04051.000.1740.1610.776Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

85.9

Lab Sample ID: 160-15442-9Client Sample ID: IHS1SLD-9
Matrix: SolidDate Collected: 12/15/15 09:00

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.883

(2σ+/-)

0.180
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.07621.00
RL MDC

0.164
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.02211.000.1500.1400.662Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.03821.000.1620.1490.759Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

104

Lab Sample ID: 160-15442-10Client Sample ID: IHS1SLD-10
Matrix: SolidDate Collected: 12/15/15 09:05

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.768

(2σ+/-)

0.173
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.07571.00
RL MDC

0.161
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.04681.000.1500.1410.610Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.05371.000.1570.1470.664Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.6

Lab Sample ID: 160-15442-11Client Sample ID: IHS1SLD-11
Matrix: SolidDate Collected: 12/15/15 09:10

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.716

(2σ+/-)

0.164
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.07261.00
RL MDC

0.152
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.04361.000.1880.1710.931Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.02321.000.1570.1460.690Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-15442-11Client Sample ID: IHS1SLD-11
Matrix: SolidDate Collected: 12/15/15 09:10

Date Received: 12/17/15 12:45

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

99.2

Lab Sample ID: 160-15442-12Client Sample ID: IHS1SLD-12
Matrix: SolidDate Collected: 12/15/15 09:18

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.962

(2σ+/-)

0.198
(2σ+/-)

101/18/16 13:0112/31/15 10:28pCi/g0.06561.00
RL MDC

0.181
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/18/16 13:01 10.05941.000.2320.2061.26Thorium-230

pCi/g 12/31/15 10:28 01/18/16 13:01 10.05141.000.1750.1620.783Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/18/16 13:01 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.6

Lab Sample ID: 160-15442-13Client Sample ID: IHS1SLD-13
Matrix: SolidDate Collected: 12/15/15 09:23

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.773

(2σ+/-)

0.178
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.08921.00
RL MDC

0.166
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.04721.000.1770.1640.789Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.05601.000.1670.1560.713Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

84.6

Lab Sample ID: 160-15442-14Client Sample ID: IHS1SLD-14
Matrix: SolidDate Collected: 12/15/15 09:29

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.564

(2σ+/-)

0.143
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.06601.00
RL MDC

0.135
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.03751.000.1460.1370.603Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.02321.000.1460.1370.605Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

99.8
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Client Sample Results
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Lab Sample ID: 160-15442-15Client Sample ID: IHS1SLD-15
Matrix: SolidDate Collected: 12/15/15 09:37

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.643

(2σ+/-)

0.153
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.08121.00
RL MDC

0.143
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.03641.000.1740.1590.840Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.02241.000.1410.1320.584Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

102

Lab Sample ID: 160-15442-16Client Sample ID: IHS1SLD-16
Matrix: SolidDate Collected: 12/15/15 09:44

Date Received: 12/17/15 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.661

(2σ+/-)

0.160
(2σ+/-)

101/14/16 15:5312/31/15 10:28pCi/g0.08731.00
RL MDC

0.150
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 12/31/15 10:28 01/14/16 15:53 10.03841.000.1640.1520.729Thorium-230

pCi/g 12/31/15 10:28 01/14/16 15:53 10.03821.000.1850.1690.899Thorium-232

Thorium-229 30 - 110

Tracer

12/31/15 10:28 01/14/16 15:53 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.4

TestAmerica St. Louis

Page 15 of 19 1/27/2016

1

2

3

4

5

6

7

8

9

10

11

12



QC Sample Results
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-230242/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 232336 Prep Batch: 230242

Thorium-228
Analyte

U 101/14/16 15:5312/31/15 10:28pCi/g0.0680
MDC

1.00
RL

0.04430.0442
(2σ+/-) (2σ+/-)

MB

0.03749

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/14/16 15:5312/31/15 10:28pCi/g0.04191.000.1040.1010.2943Thorium-230
101/14/16 15:5312/31/15 10:28pCi/g0.04171.000.01780.0177U0.006455Thorium-232

Tracer

Thorium-229 30 - 110 12/31/15 10:28 01/14/16 15:53 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

91.4

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-230242/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 232337 Prep Batch: 230242

Thorium-230
Analyte

118-8110726.1424.5 2.56 1.00 0.101
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

90.1

LCS

Client Sample ID: IHS1SLD-1Lab Sample ID: 160-15442-1 DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 232340 Prep Batch: 230242

Thorium-228
Analyte

10.590.64490.479 0.149 1.00 0.0716
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 0.643 0.6985 0.153 1.00 0.0343 pCi/g 0.18 1
Thorium-232 0.572 0.4384 0.118 1.00 0.0436 pCi/g 0.52 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

100

DU

Client Sample ID: Method BlankLab Sample ID: MB 160-233359/1-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 234002 Prep Batch: 233359

Thorium-228
Analyte

U 101/25/16 12:5401/20/16 13:45pCi/g0.0486
MDC

1.00
RL

0.007670.00764
(2σ+/-) (2σ+/-)

MB

-0.008536

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

101/25/16 12:5401/20/16 13:45pCi/g0.03311.000.03390.03370.03950Thorium-230
101/25/16 12:5401/20/16 13:45pCi/g0.02041.000.003400.00340U0.0000Thorium-232

Tracer

Thorium-229 30 - 110 01/20/16 13:45 01/25/16 12:54 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

105

MB MB
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QC Sample Results
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-233359/2-A
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 234003 Prep Batch: 233359

Thorium-230
Analyte

118-819322.8124.5 2.23 1.00 0.101
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

101

LCS

Client Sample ID: DuplicateLab Sample ID: 160-15587-F-1-J DU
Matrix: Solid Prep Type: Total/NA
Analysis Batch: 234005 Prep Batch: 233359

Thorium-228
Analyte

10.080.35000.368 0.108 1.00 0.0636
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 0.441 0.4362 0.119 1.00 0.0403 pCi/g 0.02 1
Thorium-232 0.469 0.3179 0.100 1.00 0.0444 pCi/g 0.66 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

104

DU
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QC Association Summary
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Rad

Leach Batch: 228179

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-15442-1 IHS1SLD-1 Total/NA
Solid Dry and Grind160-15442-1 DU IHS1SLD-1 Total/NA
Solid Dry and Grind160-15442-2 IHS1SLD-2 Total/NA
Solid Dry and Grind160-15442-3 IHS1SLD-3 Total/NA
Solid Dry and Grind160-15442-4 IHS1SLD-4 Total/NA
Solid Dry and Grind160-15442-5 IHS1SLD-5 Total/NA
Solid Dry and Grind160-15442-6 IHS1SLD-6 Total/NA
Solid Dry and Grind160-15442-7 IHS1SLD-7 Total/NA
Solid Dry and Grind160-15442-8 IHS1SLD-8 Total/NA
Solid Dry and Grind160-15442-9 IHS1SLD-9 Total/NA
Solid Dry and Grind160-15442-10 IHS1SLD-10 Total/NA
Solid Dry and Grind160-15442-11 IHS1SLD-11 Total/NA
Solid Dry and Grind160-15442-12 IHS1SLD-12 Total/NA
Solid Dry and Grind160-15442-13 IHS1SLD-13 Total/NA
Solid Dry and Grind160-15442-14 IHS1SLD-14 Total/NA
Solid Dry and Grind160-15442-15 IHS1SLD-15 Total/NA
Solid Dry and Grind160-15442-16 IHS1SLD-16 Total/NA

Prep Batch: 230242

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 228179160-15442-1 IHS1SLD-1 Total/NA
Solid ExtChrom 228179160-15442-1 DU IHS1SLD-1 Total/NA
Solid ExtChrom 228179160-15442-2 IHS1SLD-2 Total/NA
Solid ExtChrom 228179160-15442-3 IHS1SLD-3 Total/NA
Solid ExtChrom 228179160-15442-5 IHS1SLD-5 Total/NA
Solid ExtChrom 228179160-15442-6 IHS1SLD-6 Total/NA
Solid ExtChrom 228179160-15442-7 IHS1SLD-7 Total/NA
Solid ExtChrom 228179160-15442-8 IHS1SLD-8 Total/NA
Solid ExtChrom 228179160-15442-9 IHS1SLD-9 Total/NA
Solid ExtChrom 228179160-15442-10 IHS1SLD-10 Total/NA
Solid ExtChrom 228179160-15442-11 IHS1SLD-11 Total/NA
Solid ExtChrom 228179160-15442-12 IHS1SLD-12 Total/NA
Solid ExtChrom 228179160-15442-13 IHS1SLD-13 Total/NA
Solid ExtChrom 228179160-15442-14 IHS1SLD-14 Total/NA
Solid ExtChrom 228179160-15442-15 IHS1SLD-15 Total/NA
Solid ExtChrom 228179160-15442-16 IHS1SLD-16 Total/NA
Solid ExtChromLCS 160-230242/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-230242/1-A Method Blank Total/NA

Leach Batch: 230692

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-15587-F-1-J DU Duplicate Total/NA

Prep Batch: 233359

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 228179160-15442-4 IHS1SLD-4 Total/NA
Solid ExtChrom 230692160-15587-F-1-J DU Duplicate Total/NA
Solid ExtChromLCS 160-233359/2-A Lab Control Sample Total/NA
Solid ExtChromMB 160-233359/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-15442-1Client: Aleut World Solutions

Project/Site: NSF Indian Head Site 1

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

94.2160-15442-1

Percent Yield (Acceptance Limits)

IHS1SLD-1
100160-15442-1 DU IHS1SLD-1
91.1160-15442-2 IHS1SLD-2
97.1160-15442-3 IHS1SLD-3
97.1160-15442-4 IHS1SLD-4
99.0160-15442-5 IHS1SLD-5
110160-15442-6 IHS1SLD-6
93.4160-15442-7 IHS1SLD-7
85.9160-15442-8 IHS1SLD-8
104160-15442-9 IHS1SLD-9
95.6160-15442-10 IHS1SLD-10
99.2160-15442-11 IHS1SLD-11
91.6160-15442-12 IHS1SLD-12
84.6160-15442-13 IHS1SLD-13
99.8160-15442-14 IHS1SLD-14
102160-15442-15 IHS1SLD-15
96.4160-15442-16 IHS1SLD-16
104160-15587-F-1-J DU Duplicate
90.1LCS 160-230242/2-A Lab Control Sample
101LCS 160-233359/2-A Lab Control Sample
91.4MB 160-230242/1-A Method Blank
105MB 160-233359/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1688-1
Project/Site: Waste Characterizations

Job ID: 160-1688-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: Waste Characterizations

Report Number: 160-1688-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 3/6/2013 1:40 PM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperature of the cooler at receipt was 6.0º C.

General Chemistry 

Citrix server went down 3/19/13, rework samples were started for TCLP extraction using the fluid determination from the initial extraction.

TCLP VOLATILE ORGANIC COMPOUNDS (GC-MS)

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP volatile organic compounds (GC-MS) in accordance with EPA SW846 Method 
1311/8260C. The samples were leached on 03/12/2013 and analyzed on 03/12/2013. 

No difficulties were encountered during the VOCs analysis.

All quality control parameters were within the acceptance limits.

TCLP SEMIVOLATILE ORGANIC COMPOUNDS (GC-MS)

TestAmerica St. Louis
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1688-1
Project/Site: Waste Characterizations

Job ID: 160-1688-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP semivolatile organic compounds (GC-MS) in accordance with EPA SW-846 
Methods 1311 / 8270D. The samples were leached on 03/12/2013, prepared on 03/13/2013 and analyzed on 03/15/2013. 

Terphenyl-d14 (Surr) failed the surrogate recovery criteria low for 1H-WP1MS (160-1688-1MS).  The laboratory's SOP allows one acid 
surrogate and/or one base surrogate to be outside acceptance limits; therefore, re-extraction/re-analysis was not performed.  These 
results have been reported and qualified.  Refer to the QC report for details.  

No other difficulties were encountered during the SVOCs analysis.

All other quality control parameters were within the acceptance limits.

TCLP CHLORINATED PESTICIDES

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP chlorinated pesticides in accordance with EPA SW-846 Methods 1311/ 8081B. The 
samples were leached on 03/12/2013, prepared on 03/18/2013 and analyzed on 03/19/2013. 

Tetrachloro-m-xylene failed the surrogate recovery criteria low for LB 160-39306/1-B, 1H-WP1MS (160-1688-1MS), and 1H-WP1MSD 
(160-1688-1MSD).  However the spike recovery for the LSC, MS, and MSD is within QC limits, thus showing a good extraction.  Also the 
surrogate recovery for the sample was within QC limits.  Refer to the QC report for details.

No other difficulties were encountered during the pesticides analysis.

All other quality control parameters were within the acceptance limits.

TCLP CHLORINATED HERBICIDES

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP chlorinated herbicides in accordance with EPA SW-846 Methods 1311/ 8151A. The 
samples were leached on 03/19/2013, and prepared and analyzed on 03/20/2013. 

Surrogates are added during the extraction process prior to dilution.  When the sample dilution is 5X or greater, surrogate recoveries are 
diluted out and no corrective action is required.

2,4-Dichlorophenylacetic acid failed the surrogate recovery criteria high for 1H-WP1MSD (160-1688-1MSD).  This sample did not contain 
any target analytes above the RL; therefore, re-extraction and/or re-analysis was not performed.  Refer to the QC report for details.

The MSD recovery for 2,4-D, and 2,4,5-TP is outside the upper QC limit and the RPD was poor, indicating a potential positive bias for these 
analytes.  These analytes were not observed above the reporting limit in the associated samples; therefore the sample data was not 
adversely affected by this excursion.  

No other difficulties were encountered during the herbicides analysis.

All other quality control parameters were within the acceptance limits.

TCLP METALS (ICP)

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP metals (ICP) in accordance with EPA SW-846 Method 1311/6010C. The samples 
were leached on 03/12/2013, prepared on 03/12/2013 and analyzed on 03/19/2013. 

Barium, Chromium and Selenium were detected in method blank LB 160-39311/1-B at levels that were above the method detection limit 
but below the reporting limit.  Refer to the QC report for details.

The serial dilution performed for the following sample(s) associated with batch 39344 was outside control limits for lead indicating a 
possible matrix interference:  (160-1688-1 SD)

No other difficulties were encountered during the metals analysis.

All other quality control parameters were within the acceptance limits.

TestAmerica St. Louis
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1688-1
Project/Site: Waste Characterizations

Job ID: 160-1688-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

TCLP MERCURY

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP mercury in accordance with EPA SW-846 Methods 1311/7470A. The samples were 
leached on 03/12/2013, prepared on 04/02/2013 and analyzed on 04/04/2013. 

The MS\MSD were spiked after preservation. Due to instrument related issues the batch needed to be re-extracted.

No difficulties were encountered during the mercury analysis.

All quality control parameters were within the acceptance limits.

IGNITABILITY,PENSKY-MARTENS CLOSED CUP METHOD

Sample 1H-WP2 (160-1688-2) was analyzed for Ignitability,Pensky-Martens Closed Cup Method in accordance with EPA SW-846 Method 
1010. The samples were analyzed on 03/29/2013. 

No other difficulties were encountered during the Ignitability, CCM analysis.

All other quality control parameters were within the acceptance limits.

REACTIVE CYANIDE

Sample 1H-WP2 (160-1688-2) was analyzed for reactive cyanide in accordance with EPA SW-846 Method 7.3.3. The samples were 
prepared and analyzed on 03/20/2013. 

Cyanide, Reactive failed the recovery criteria low for LCS 160-41005/2-A and MS of sample 1H-WP2MS (160-1688-2).  Since this test is 
semi-qualitative no further action is required.  Refer to the QC report for details.

For the associated samples in Reactive CN Batch 41105, the samples were distilled and analyzed one day out of hold due to TALS being 
down for most of the day, prior to the prep analyst leaving.  (160-1688-2 DU),  (160-1688-2 MS), 1H-WP2 (160-1688-2)

No other difficulties were encountered during the Reactive cynide analysis.

All other quality control parameters were within the acceptance limits.

REACTIVE SULFIDE

Sample 1H-WP2 (160-1688-2) was analyzed for reactive sulfide in accordance with EPA SW-846 Method 7.3.4. The samples were 
prepared on 03/20/2013 and analyzed on 03/21/2013. 

Sulfide, Reactive failed the recovery criteria high for LCS 160-41006/2-A.  Refer to the QC report for details.

For  Reactive Sulfide batch # 41093, the LCS was outside the upper QC limit, resulting in a potential positive bias for the samples 
associated with this batch.  The analyte was not detected in the associated samples, therefore the results were not adversely 
affected.1H-WP2 (160-1688-2)

For Reactive Sulfide batch 41093, the sample was prepped and analyzed outside of holding time.  Samples were prepped and analyzed 
within two times hold.1H-WP2 (160-1688-2)

No other difficulties were encountered during the sulfide analysis.

All other quality control parameters were within the acceptance limits.

PH

Sample 1H-WP2 (160-1688-2) was analyzed for pH in accordance with EPA SW-846 Method 9045D. The samples were leached on 
03/13/2013 and analyzed on 03/13/2013. 

No difficulties were encountered during the pH analysis.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1688-1
Project/Site: Waste Characterizations

Job ID: 160-1688-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

All quality control parameters were within the acceptance limits.

PERCENT SOLIDS

Sample 1H-WP2 (160-1688-2) was analyzed for percent solids in accordance with EPA Method 160.3 MOD. The samples were analyzed 
on 03/13/2013. 

No difficulties were encountered during the % solids analysis.

All quality control parameters were within the acceptance limits.
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Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-1688-1

Login Number: 1688

Question Answer Comment

Creator: Daniels, Brian

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Qualifiers

GC/MS VOA

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

GC/MS Semi VOA

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.

GC Semi VOA

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.

Metals

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

J Estimated: The analyte was positively identified; the quantitation is an estimation

General Chemistry

Qualifier Description

H Sample was prepped or analyzed beyond the specified holding time
Qualifier

Q One or more quality control criteria failed.

U Undetected at the Limit of Detection.

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method Method Description LaboratoryProtocol

SW8468260C Volatile Organic Compounds by GC/MS TAL SL

SW8468270D Semivolatile Organic Compounds (GC/MS) TAL SL

SW8468081B Organochlorine Pesticides (GC) TAL SL

SW8468151A Herbicides (GC) TAL SL

SW8466010C Metals (ICP) TAL SL

SW8467470A Mercury (CVAA) TAL SL

SW8461010A Ignitability,Pensky-Martens Closed Cup Method TAL SL

SW8469012 Cyanide, Reactive TAL SL

SW8469034 Sulfide, Reactive TAL SL

SW8469045D pH TAL SL

EPAMoisture Percent Moisture TAL SL

Protocol References:

EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-1688-1 1H-WP1 Solid 03/05/13 08:00 03/06/13 13:40

160-1688-2 1H-WP2 Solid 03/05/13 08:05 03/06/13 13:40
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Detection Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Client Sample ID: 1H-WP1 Lab Sample ID: 160-1688-1

Barium
RL

125 ug/L
MDL

9.88
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

TCLP1647 6010C

Cadmium 12.5 ug/L2.28 TCLP14.25 J 6010C

Lead 250 ug/L3.18 TCLP1288 6010C

Selenium 500 ug/L6.65 TCLP17.00 J 6010C

Client Sample ID: 1H-WP2 Lab Sample ID: 160-1688-2

Flashpoint
RL

23.0 Degrees F
MDL

23.0
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1>60 1010A

pH 0.100 SU0.100 Soluble16.70 9045D

TestAmerica St. Louis

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1688-1Client Sample ID: 1H-WP1
Matrix: SolidDate Collected: 03/05/13 08:00

Date Received: 03/06/13 13:40

Method: 8260C - Volatile Organic Compounds by GC/MS - TCLP
RL MDL

1,2-Dichloroethane 3.72 U 50.0 3.72 ug/L 03/12/13 19:52 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 2.60 ug/L 03/12/13 19:52 11,4-Dichlorobenzene 2.60 U

50.0 3.89 ug/L 03/12/13 19:52 12-Butanone (MEK) 3.89 U

50.0 2.53 ug/L 03/12/13 19:52 1Benzene 2.53 U

50.0 3.60 ug/L 03/12/13 19:52 1Carbon tetrachloride 3.60 U

50.0 3.82 ug/L 03/12/13 19:52 1Chlorobenzene 3.82 U

50.0 0.920 ug/L 03/12/13 19:52 1Chloroform 0.920 U

50.0 2.80 ug/L 03/12/13 19:52 1Tetrachloroethene 2.80 U

50.0 2.90 ug/L 03/12/13 19:52 1Trichloroethene 2.90 U

100 4.28 ug/L 03/12/13 19:52 1Vinyl chloride 4.28 U

50.0 3.65 ug/L 03/12/13 19:52 11,1-Dichloroethene 3.65 U

Toluene-d8 (Surr) 101 85 - 115 03/12/13 19:52 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 101 03/12/13 19:52 185 - 115

4-Bromofluorobenzene (Surr) 95 03/12/13 19:52 184 - 120

1,2-Dichloroethane-d4 (Surr) 95 03/12/13 19:52 183 - 117

Method: 8270D - Semivolatile Organic Compounds (GC/MS) - TCLP
RL MDL

1,4-Dichlorobenzene 5.00 U 50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 12,4-Dinitrotoluene 5.00 U

50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 1Hexachlorobenzene 5.00 U

50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 1Hexachlorobutadiene 5.00 U

50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 1Hexachloroethane 5.00 U

50.0 10.0 ug/L 03/13/13 12:00 03/15/13 01:49 12-Methylphenol 10.0 U

100 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 13 & 4 Methylphenol 5.00 U

50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 1Nitrobenzene 5.00 U

250 10.0 ug/L 03/13/13 12:00 03/15/13 01:49 1Pentachlorophenol 10.0 U

100 25.0 ug/L 03/13/13 12:00 03/15/13 01:49 1Pyridine 25.0 U

50.0 10.0 ug/L 03/13/13 12:00 03/15/13 01:49 12,4,5-Trichlorophenol 10.0 U

50.0 10.0 ug/L 03/13/13 12:00 03/15/13 01:49 12,4,6-Trichlorophenol 10.0 U

2,4,6-Tribromophenol (Surr) 75 50 - 101 03/13/13 12:00 03/15/13 01:49 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Nitrobenzene-d5 (Surr) 78 03/13/13 12:00 03/15/13 01:49 145 - 102

Phenol-d5 (Surr) 75 03/13/13 12:00 03/15/13 01:49 140 - 95

Terphenyl-d14 (Surr) 56 03/13/13 12:00 03/15/13 01:49 156 - 118

2-Fluorobiphenyl (Surr) 71 03/13/13 12:00 03/15/13 01:49 142 - 95

2-Fluorophenol (Surr) 82 03/13/13 12:00 03/15/13 01:49 138 - 98

Method: 8081B - Organochlorine Pesticides (GC) - TCLP
RL MDL

gamma-BHC (Lindane) 0.0150 U 0.500 0.0150 ug/L 03/18/13 10:00 03/19/13 18:39 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.500 0.0500 ug/L 03/18/13 10:00 03/19/13 18:39 1Endrin 0.0500 U

0.500 0.0150 ug/L 03/18/13 10:00 03/19/13 18:39 1Heptachlor 0.0150 U

0.500 0.0500 ug/L 03/18/13 10:00 03/19/13 18:39 1Heptachlor epoxide 0.0500 U

1.00 0.0500 ug/L 03/18/13 10:00 03/19/13 18:39 1Methoxychlor 0.0500 U

20.0 0.0500 ug/L 03/18/13 10:00 03/19/13 18:39 1Toxaphene 0.0500 U

5.00 0.200 ug/L 03/18/13 10:00 03/19/13 18:39 1Technical Chlordane 0.200 U

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1688-1Client Sample ID: 1H-WP1
Matrix: SolidDate Collected: 03/05/13 08:00

Date Received: 03/06/13 13:40

DCB Decachlorobiphenyl (Surr) 101 70 - 130 03/18/13 10:00 03/19/13 18:39 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Tetrachloro-m-xylene 70 03/18/13 10:00 03/19/13 18:39 170 - 130

Method: 8151A - Herbicides (GC) - TCLP - RE
RL MDL

2,4-D 19.8 U J 40.0 19.8 ug/L 03/20/13 09:29 03/20/13 15:02 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10.0 2.98 ug/L 03/20/13 09:29 03/20/13 15:02 1Silvex (2,4,5-TP) 2.98 U J

2,4-Dichlorophenylacetic acid 127 56 - 147 03/20/13 09:29 03/20/13 15:02 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010C - Metals (ICP) - TCLP
RL MDL

Arsenic 4.93 U 500 4.93 ug/L 03/12/13 12:42 03/19/13 17:29 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

125 9.88 ug/L 03/12/13 12:42 03/19/13 17:29 1Barium 647

12.5 2.28 ug/L 03/12/13 12:42 03/19/13 17:29 1Cadmium 4.25 J

25.0 7.85 ug/L 03/12/13 12:42 03/19/13 17:29 1Chromium 7.85 U

250 3.18 ug/L 03/12/13 12:42 03/19/13 17:29 1Lead 288

500 6.65 ug/L 03/12/13 12:42 03/19/13 17:29 1Selenium 7.00 J

25.0 14.9 ug/L 03/12/13 12:42 03/19/13 17:29 1Silver 14.9 U

Method: 7470A - Mercury (CVAA) - TCLP - RE
RL MDL

Mercury 0.0790 U 1.00 0.0790 ug/L 04/02/13 11:05 04/04/13 16:06 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-1688-2Client Sample ID: 1H-WP2
Matrix: SolidDate Collected: 03/05/13 08:05

Date Received: 03/06/13 13:40

General Chemistry
RL MDL

Flashpoint >60 23.0 23.0 Degrees F 03/29/13 16:04 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.251 0.251 mg/Kg 03/20/13 15:29 03/20/13 19:43 1Cyanide, Reactive 0.251 U H Q J

22.2 22.2 mg/Kg 03/20/13 15:29 03/21/13 10:12 1Sulfide, Reactive 22.2 U H Q

General Chemistry - Soluble
RL MDL

pH 6.70 0.100 0.100 SU 03/13/13 14:15 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8260C - Volatile Organic Compounds by GC/MS

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39507/9-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 39507

1,2-Dichloroethane 500 452 ug/L 90 80 - 115
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,4-Dichlorobenzene 500 510 ug/L 102 85 - 115

2-Butanone (MEK) 500 454 ug/L 91 64 - 117

Benzene 500 467 ug/L 93 85 - 115

Carbon tetrachloride 500 494 ug/L 99 79 - 119

Chlorobenzene 500 441 ug/L 88 85 - 115

Chloroform 500 492 ug/L 98 85 - 115

Tetrachloroethene 500 527 ug/L 105 79 - 116

Trichloroethene 500 451 ug/L 90 85 - 115

Vinyl chloride 500 456 ug/L 91 72 - 136

1,1-Dichloroethene 500 465 ug/L 93 79 - 117

Toluene-d8 (Surr) 85 - 115

Surrogate

107

LCS LCS

Qualifier Limits%Recovery

101Dibromofluoromethane (Surr) 85 - 115

934-Bromofluorobenzene (Surr) 84 - 120

951,2-Dichloroethane-d4 (Surr) 83 - 117

Client Sample ID: Method BlankLab Sample ID: LB 160-39297/1-A LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 39507

RL MDL

1,2-Dichloroethane 3.72 U 50.0 3.72 ug/L 03/12/13 19:27 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

2.60 U 2.6050.0 ug/L 03/12/13 19:27 11,4-Dichlorobenzene

3.89 U 3.8950.0 ug/L 03/12/13 19:27 12-Butanone (MEK)

2.53 U 2.5350.0 ug/L 03/12/13 19:27 1Benzene

3.60 U 3.6050.0 ug/L 03/12/13 19:27 1Carbon tetrachloride

3.82 U 3.8250.0 ug/L 03/12/13 19:27 1Chlorobenzene

0.920 U 0.92050.0 ug/L 03/12/13 19:27 1Chloroform

2.80 U 2.8050.0 ug/L 03/12/13 19:27 1Tetrachloroethene

2.90 U 2.9050.0 ug/L 03/12/13 19:27 1Trichloroethene

4.28 U 4.28100 ug/L 03/12/13 19:27 1Vinyl chloride

3.65 U 3.6550.0 ug/L 03/12/13 19:27 11,1-Dichloroethene

Toluene-d8 (Surr) 101 85 - 115 03/12/13 19:27 1

LB LB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

100 03/12/13 19:27 1Dibromofluoromethane (Surr) 85 - 115

97 03/12/13 19:27 14-Bromofluorobenzene (Surr) 84 - 120

100 03/12/13 19:27 11,2-Dichloroethane-d4 (Surr) 83 - 117

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 39507

1,2-Dichloroethane 3.72 U 500 470 ug/L 94 85 - 115
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 39507

1,4-Dichlorobenzene 2.60 U 500 497 ug/L 99 85 - 115
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

2-Butanone (MEK) 3.89 U 500 456 ug/L 91 67 - 117

Benzene 2.53 U 500 467 ug/L 93 85 - 115

Carbon tetrachloride 3.60 U 500 449 ug/L 90 79 - 117

Chlorobenzene 3.82 U 500 447 ug/L 89 85 - 115

Chloroform 0.920 U 500 480 ug/L 96 85 - 115

Tetrachloroethene 2.80 U 500 516 ug/L 103 82 - 115

Trichloroethene 2.90 U 500 470 ug/L 94 84 - 115

Vinyl chloride 4.28 U 500 396 ug/L 79 75 - 132

1,1-Dichloroethene 3.65 U 500 421 ug/L 84 80 - 115

Toluene-d8 (Surr) 85 - 115

Surrogate

102

MS MS

Qualifier Limits%Recovery

100Dibromofluoromethane (Surr) 85 - 115

914-Bromofluorobenzene (Surr) 84 - 120

961,2-Dichloroethane-d4 (Surr) 83 - 117

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 39507

1,2-Dichloroethane 3.72 U 500 478 ug/L 96 85 - 115 2 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,4-Dichlorobenzene 2.60 U 500 512 ug/L 102 85 - 115 3 20

2-Butanone (MEK) 3.89 U 500 467 ug/L 93 67 - 117 2 20

Benzene 2.53 U 500 468 ug/L 94 85 - 115 0 20

Carbon tetrachloride 3.60 U 500 467 ug/L 93 79 - 117 4 20

Chlorobenzene 3.82 U 500 447 ug/L 89 85 - 115 0 20

Chloroform 0.920 U 500 469 ug/L 94 85 - 115 2 20

Tetrachloroethene 2.80 U 500 516 ug/L 103 82 - 115 0 20

Trichloroethene 2.90 U 500 458 ug/L 92 84 - 115 3 20

Vinyl chloride 4.28 U 500 410 ug/L 82 75 - 132 4 20

1,1-Dichloroethene 3.65 U 500 427 ug/L 85 80 - 115 2 20

Toluene-d8 (Surr) 85 - 115

Surrogate

102

MSD MSD

Qualifier Limits%Recovery

99Dibromofluoromethane (Surr) 85 - 115

934-Bromofluorobenzene (Surr) 84 - 120

961,2-Dichloroethane-d4 (Surr) 83 - 117
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8270D - Semivolatile Organic Compounds (GC/MS)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39484/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40220 Prep Batch: 39484

1,4-Dichlorobenzene 500 376 ug/L 75 40 - 93
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

2,4-Dinitrotoluene 500 374 ug/L 75 49 - 95

Hexachlorobenzene 500 369 ug/L 74 46 - 87

Hexachlorobutadiene 500 342 ug/L 68 30 - 95

Hexachloroethane 500 383 ug/L 77 25 - 97

2-Methylphenol 500 419 ug/L 84 51 - 99

3 & 4 Methylphenol 1000 830 ug/L 83 53 - 96

Nitrobenzene 500 361 ug/L 72 45 - 95

Pentachlorophenol 500 343 ug/L 69 35 - 98

Pyridine 500 256 ug/L 51 10 - 72

2,4,5-Trichlorophenol 500 378 ug/L 76 47 - 92

2,4,6-Trichlorophenol 500 358 ug/L 72 47 - 88

2,4,6-Tribromophenol (Surr) 50 - 101

Surrogate

81

LCS LCS

Qualifier Limits%Recovery

75Nitrobenzene-d5 (Surr) 45 - 102

79Phenol-d5 (Surr) 40 - 95

56Terphenyl-d14 (Surr) 56 - 118

712-Fluorobiphenyl (Surr) 42 - 95

822-Fluorophenol (Surr) 38 - 98

Client Sample ID: Method BlankLab Sample ID: LB 160-39296/1-B LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40220 Prep Batch: 39484

RL MDL

1,4-Dichlorobenzene 5.00 U 50.0 5.00 ug/L 03/13/13 12:00 03/14/13 20:09 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

5.00 U 5.0050.0 ug/L 03/13/13 12:00 03/14/13 20:09 12,4-Dinitrotoluene

5.00 U 5.0050.0 ug/L 03/13/13 12:00 03/14/13 20:09 1Hexachlorobenzene

5.00 U 5.0050.0 ug/L 03/13/13 12:00 03/14/13 20:09 1Hexachlorobutadiene

5.00 U 5.0050.0 ug/L 03/13/13 12:00 03/14/13 20:09 1Hexachloroethane

10.0 U 10.050.0 ug/L 03/13/13 12:00 03/14/13 20:09 12-Methylphenol

5.00 U 5.00100 ug/L 03/13/13 12:00 03/14/13 20:09 13 & 4 Methylphenol

5.00 U 5.0050.0 ug/L 03/13/13 12:00 03/14/13 20:09 1Nitrobenzene

10.0 U 10.0250 ug/L 03/13/13 12:00 03/14/13 20:09 1Pentachlorophenol

25.0 U 25.0100 ug/L 03/13/13 12:00 03/14/13 20:09 1Pyridine

10.0 U 10.050.0 ug/L 03/13/13 12:00 03/14/13 20:09 12,4,5-Trichlorophenol

10.0 U 10.050.0 ug/L 03/13/13 12:00 03/14/13 20:09 12,4,6-Trichlorophenol

2,4,6-Tribromophenol (Surr) 77 50 - 101 03/14/13 20:09 1

LB LB

Surrogate

03/13/13 12:00

Dil FacPrepared AnalyzedQualifier Limits%Recovery

71 03/13/13 12:00 03/14/13 20:09 1Nitrobenzene-d5 (Surr) 45 - 102

73 03/13/13 12:00 03/14/13 20:09 1Phenol-d5 (Surr) 40 - 95

57 03/13/13 12:00 03/14/13 20:09 1Terphenyl-d14 (Surr) 56 - 118

67 03/13/13 12:00 03/14/13 20:09 12-Fluorobiphenyl (Surr) 42 - 95

79 03/13/13 12:00 03/14/13 20:09 12-Fluorophenol (Surr) 38 - 98
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40220 Prep Batch: 39484

1,4-Dichlorobenzene 5.00 U 500 319 ug/L 64 35 - 93
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

2,4-Dinitrotoluene 5.00 U 500 344 ug/L 69 52 - 100

Hexachlorobenzene 5.00 U 500 335 ug/L 67 46 - 90

Hexachlorobutadiene 5.00 U 500 290 ug/L 58 29 - 96

Hexachloroethane 5.00 U 500 329 ug/L 66 23 - 104

2-Methylphenol 10.0 U 500 358 ug/L 72 44 - 106

3 & 4 Methylphenol 5.00 U 1000 710 ug/L 71 49 - 100

Nitrobenzene 5.00 U 500 318 ug/L 64 44 - 102

Pentachlorophenol 10.0 U 500 327 ug/L 65 35 - 108

Pyridine 25.0 U 500 252 ug/L 50 10 - 80

2,4,5-Trichlorophenol 10.0 U 500 331 ug/L 66 47 - 96

2,4,6-Trichlorophenol 10.0 U 500 316 ug/L 63 48 - 96

2,4,6-Tribromophenol (Surr) 50 - 101

Surrogate

71

MS MS

Qualifier Limits%Recovery

65Nitrobenzene-d5 (Surr) 45 - 102

67Phenol-d5 (Surr) 40 - 95

52 JTerphenyl-d14 (Surr) 56 - 118

562-Fluorobiphenyl (Surr) 42 - 95

712-Fluorophenol (Surr) 38 - 98

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40220 Prep Batch: 39484

1,4-Dichlorobenzene 5.00 U 500 375 ug/L 75 35 - 93 16 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

2,4-Dinitrotoluene 5.00 U 500 404 ug/L 81 52 - 100 16 20

Hexachlorobenzene 5.00 U 500 382 ug/L 76 46 - 90 13 20

Hexachlorobutadiene 5.00 U 500 341 ug/L 68 29 - 96 16 20

Hexachloroethane 5.00 U 500 383 ug/L 77 23 - 104 15 20

2-Methylphenol 10.0 U 500 415 ug/L 83 44 - 106 15 20

3 & 4 Methylphenol 5.00 U 1000 824 ug/L 82 49 - 100 15 20

Nitrobenzene 5.00 U 500 375 ug/L 75 44 - 102 16 20

Pentachlorophenol 10.0 U 500 358 ug/L 72 35 - 108 9 20

Pyridine 25.0 U 500 288 ug/L 58 10 - 80 13 20

2,4,5-Trichlorophenol 10.0 U 500 389 ug/L 78 47 - 96 16 20

2,4,6-Trichlorophenol 10.0 U 500 371 ug/L 74 48 - 96 16 20

2,4,6-Tribromophenol (Surr) 50 - 101

Surrogate

83

MSD MSD

Qualifier Limits%Recovery

77Nitrobenzene-d5 (Surr) 45 - 102

78Phenol-d5 (Surr) 40 - 95

58Terphenyl-d14 (Surr) 56 - 118

712-Fluorobiphenyl (Surr) 42 - 95

842-Fluorophenol (Surr) 38 - 98
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8081B - Organochlorine Pesticides (GC)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-40486/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40930 Prep Batch: 40486

gamma-BHC (Lindane) 5.00 4.39 ug/L 88 70 - 130
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Endrin 5.00 4.53 ug/L 91 70 - 130

Heptachlor 5.00 4.06 ug/L 81 70 - 130

Heptachlor epoxide 5.00 4.34 ug/L 87 70 - 130

Methoxychlor 5.00 5.00 ug/L 100 70 - 130

DCB Decachlorobiphenyl (Surr) 70 - 130

Surrogate

103

LCS LCS

Qualifier Limits%Recovery

68 JTetrachloro-m-xylene 70 - 130

Client Sample ID: Method BlankLab Sample ID: LB 160-39306/1-B LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40930 Prep Batch: 40486

RL MDL

gamma-BHC (Lindane) 0.0150 U 0.500 0.0150 ug/L 03/18/13 10:00 03/19/13 17:58 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0500 U 0.05000.500 ug/L 03/18/13 10:00 03/19/13 17:58 1Endrin

0.0150 U 0.01500.500 ug/L 03/18/13 10:00 03/19/13 17:58 1Heptachlor

0.0500 U 0.05000.500 ug/L 03/18/13 10:00 03/19/13 17:58 1Heptachlor epoxide

0.0500 U 0.05001.00 ug/L 03/18/13 10:00 03/19/13 17:58 1Methoxychlor

0.0500 U 0.050020.0 ug/L 03/18/13 10:00 03/19/13 17:58 1Toxaphene

0.200 U 0.2005.00 ug/L 03/18/13 10:00 03/19/13 17:58 1Technical Chlordane

DCB Decachlorobiphenyl (Surr) 112 70 - 130 03/19/13 17:58 1

LB LB

Surrogate

03/18/13 10:00

Dil FacPrepared AnalyzedQualifier Limits%Recovery

69 J 03/18/13 10:00 03/19/13 17:58 1Tetrachloro-m-xylene 70 - 130

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40930 Prep Batch: 40486

gamma-BHC (Lindane) 0.0150 U 5.00 4.58 ug/L 92 70 - 130
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Endrin 0.0500 U 5.00 4.65 ug/L 93 70 - 130

Heptachlor 0.0150 U 5.00 4.32 ug/L 86 70 - 130

Heptachlor epoxide 0.0500 U 5.00 4.48 ug/L 90 70 - 130

Methoxychlor 0.0500 U 5.00 4.88 ug/L 98 70 - 130

DCB Decachlorobiphenyl (Surr) 70 - 130

Surrogate

95

MS MS

Qualifier Limits%Recovery

69 JTetrachloro-m-xylene 70 - 130
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8081B - Organochlorine Pesticides (GC) (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40930 Prep Batch: 40486

gamma-BHC (Lindane) 0.0150 U 5.00 4.55 ug/L 91 70 - 130 1 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Endrin 0.0500 U 5.00 4.65 ug/L 93 70 - 130 0 20

Heptachlor 0.0150 U 5.00 4.16 ug/L 83 70 - 130 4 20

Heptachlor epoxide 0.0500 U 5.00 4.46 ug/L 89 70 - 130 0 20

Methoxychlor 0.0500 U 5.00 5.11 ug/L 102 70 - 130 5 20

DCB Decachlorobiphenyl (Surr) 70 - 130

Surrogate

102

MSD MSD

Qualifier Limits%Recovery

67 JTetrachloro-m-xylene 70 - 130

Method: 8151A - Herbicides (GC)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-40921/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41055 Prep Batch: 40921

2,4-D 250 257 ug/L 103 46 - 140
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Silvex (2,4,5-TP) 25.0 28.2 ug/L 113 42 - 140

2,4-Dichlorophenylacetic acid 56 - 147

Surrogate

106

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Method BlankLab Sample ID: LB 160-40693/1-B LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 41055 Prep Batch: 40921

RL MDL

2,4-D 19.8 U 40.0 19.8 ug/L 03/20/13 09:29 03/20/13 14:02 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

2.98 U 2.9810.0 ug/L 03/20/13 09:29 03/20/13 14:02 1Silvex (2,4,5-TP)

2,4-Dichlorophenylacetic acid 131 56 - 147 03/20/13 14:02 1

LB LB

Surrogate

03/20/13 09:29

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Method: 8151A - Herbicides (GC) - RE

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 41055 Prep Batch: 40921

2,4-D - RE 19.8 U J 250 292 ug/L 117 52 - 150
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Silvex (2,4,5-TP) - RE 2.98 U J 25.0 31.6 ug/L 126 45 - 150
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8151A - Herbicides (GC) - RE (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 41055 Prep Batch: 40921

2,4-Dichlorophenylacetic acid - 

RE

56 - 147

Surrogate

124

MS MS

Qualifier Limits%Recovery

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 41055 Prep Batch: 40921

2,4-D - RE 19.8 U J 250 394 J ug/L 158 52 - 150 30 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Silvex (2,4,5-TP) - RE 2.98 U J 25.0 45.0 J ug/L 180 45 - 150 35 20

2,4-Dichlorophenylacetic acid - 

RE

J 56 - 147

Surrogate

174

MSD MSD

Qualifier Limits%Recovery

Method: 6010C - Metals (ICP)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39344/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40682 Prep Batch: 39344

Arsenic 2500 2610 ug/L 105 80 - 120
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Barium 2500 2580 ug/L 103 80 - 120

Cadmium 2500 2560 ug/L 102 80 - 120

Chromium 2500 2530 ug/L 101 80 - 120

Lead 2500 2500 ug/L 100 80 - 120

Selenium 2500 2720 ug/L 109 80 - 120

Silver 250 234 ug/L 93 80 - 120

Client Sample ID: Method BlankLab Sample ID: LB 160-39311/1-B LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40682 Prep Batch: 39344

RL MDL

Arsenic 4.93 U 500 4.93 ug/L 03/12/13 12:42 03/19/13 17:22 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

12.0 J 9.88125 ug/L 03/12/13 12:42 03/19/13 17:22 1Barium

2.28 U 2.2812.5 ug/L 03/12/13 12:42 03/19/13 17:22 1Cadmium

8.75 J 7.8525.0 ug/L 03/12/13 12:42 03/19/13 17:22 1Chromium

3.18 U 3.18250 ug/L 03/12/13 12:42 03/19/13 17:22 1Lead

9.00 J 6.65500 ug/L 03/12/13 12:42 03/19/13 17:22 1Selenium

14.9 U 14.925.0 ug/L 03/12/13 12:42 03/19/13 17:22 1Silver
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40682 Prep Batch: 39344

Arsenic 4.93 U 2500 2550 ug/L 102 75 - 125
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Barium 647 2500 3260 ug/L 104 75 - 125

Cadmium 4.25 J 2500 2550 ug/L 102 75 - 125

Chromium 7.85 U 2500 2490 ug/L 100 75 - 125

Lead 288 2500 2720 ug/L 97 75 - 125

Selenium 7.00 J 2500 2630 ug/L 105 75 - 125

Silver 14.9 U 250 230 ug/L 92 75 - 125

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40682 Prep Batch: 39344

Arsenic 4.93 U 2500 2520 ug/L 101 75 - 125 1 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Barium 647 2500 3210 ug/L 103 75 - 125 1 20

Cadmium 4.25 J 2500 2530 ug/L 101 75 - 125 1 20

Chromium 7.85 U 2500 2480 ug/L 99 75 - 125 0 20

Lead 288 2500 2700 ug/L 97 75 - 125 1 20

Selenium 7.00 J 2500 2590 ug/L 103 75 - 125 1 20

Silver 14.9 U 250 230 ug/L 92 75 - 125 0 20

Method: 7470A - Mercury (CVAA) - RE

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-43574/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 44437 Prep Batch: 43574

Mercury - RE 25.0 26.5 ug/L 106 80 - 120
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: LB 160-39312/1-B LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 44437 Prep Batch: 43574

RL MDL

Mercury - RE 0.0790 U 1.00 0.0790 ug/L 04/02/13 11:05 04/04/13 16:03 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 44437 Prep Batch: 43574

Mercury - RE 0.0790 U 25.0 27.0 ug/L 108 70 - 130
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 7470A - Mercury (CVAA) - RE (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 44437 Prep Batch: 43574

Mercury - RE 0.0790 U 25.0 26.1 ug/L 104 70 - 130 3 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 1010A - Ignitability,Pensky-Martens Closed Cup Method

Client Sample ID: Method BlankLab Sample ID: MB 160-43126/3

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 43126

RL MDL

Flashpoint >60 23.0 23.0 Degrees F 03/29/13 16:04 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-43126/2

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 43126

Flashpoint 77.0 77.0 Degrees F 100 95.9 - 104
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 1H-WP2Lab Sample ID: 160-1688-2 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 43126

Flashpoint >60 >60 Degrees F NC 20
Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9012 - Cyanide, Reactive

Client Sample ID: Method BlankLab Sample ID: MB 160-41005/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41105 Prep Batch: 41005

RL MDL

Cyanide, Reactive 0.250 U 0.250 0.250 mg/Kg 03/20/13 15:29 03/20/13 19:36 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-41005/2-A ^2

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41105 Prep Batch: 41005

Cyanide, Reactive 6.25 0.500 U Q mg/Kg 5 10 - 75
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 1H-WP2Lab Sample ID: 160-1688-2 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41105 Prep Batch: 41005

Cyanide, Reactive 0.251 U H Q J 6.24 0.516 H J mg/Kg 8 10 - 45
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 9012 - Cyanide, Reactive (Continued)

Client Sample ID: 1H-WP2Lab Sample ID: 160-1688-2 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41105 Prep Batch: 41005

Cyanide, Reactive 0.251 U H Q J 0.248 U H Q mg/Kg NC 30
Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9034 - Sulfide, Reactive

Client Sample ID: Method BlankLab Sample ID: MB 160-41006/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41093 Prep Batch: 41006

RL MDL

Sulfide, Reactive 22.2 U 22.2 22.2 mg/Kg 03/20/13 15:29 03/21/13 10:12 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-41006/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41093 Prep Batch: 41006

Sulfide, Reactive 201 291 Q mg/Kg 144 10 - 128
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 1H-WP2Lab Sample ID: 160-1688-2 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41093 Prep Batch: 41006

Sulfide, Reactive 22.2 U H Q 199 218 mg/Kg 109 10 - 121
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: 1H-WP2Lab Sample ID: 160-1688-2 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41093 Prep Batch: 41006

Sulfide, Reactive 22.2 U H Q 22.0 U Q mg/Kg NC 20
Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9045D - pH

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39480/5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 39480

pH 7.00 6.95 SU 99 99.0 - 101.
0

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: DuplicateLab Sample ID: 160-1698-B-1-K DU

Matrix: Solid Prep Type: Soluble

Analysis Batch: 39480

pH 6.46 6.42 SU 0.6 5
Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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QC Association Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

GC/MS VOA

Leach Batch: 39297

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 1H-WP1 TCLP

Solid 1311160-1688-1 MS 1H-WP1 TCLP

Solid 1311160-1688-1 MSD 1H-WP1 TCLP

Solid 1311LB 160-39297/1-A LB Method Blank TCLP

Analysis Batch: 39507

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8260C 39297160-1688-1 1H-WP1 TCLP

Solid 8260C 39297160-1688-1 MS 1H-WP1 TCLP

Solid 8260C 39297160-1688-1 MSD 1H-WP1 TCLP

Solid 8260C 39297LB 160-39297/1-A LB Method Blank TCLP

Solid 8260CLCS 160-39507/9-A Lab Control Sample Total/NA

GC/MS Semi VOA

Leach Batch: 39296

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 1H-WP1 TCLP

Solid 1311160-1688-1 MS 1H-WP1 TCLP

Solid 1311160-1688-1 MSD 1H-WP1 TCLP

Solid 1311LB 160-39296/1-B LB Method Blank TCLP

Prep Batch: 39484

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3510C 39296160-1688-1 1H-WP1 TCLP

Solid 3510C 39296160-1688-1 MS 1H-WP1 TCLP

Solid 3510C 39296160-1688-1 MSD 1H-WP1 TCLP

Solid 3510C 39296LB 160-39296/1-B LB Method Blank TCLP

Solid 3510CLCS 160-39484/2-A Lab Control Sample Total/NA

Analysis Batch: 40220

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8270D 39484160-1688-1 1H-WP1 TCLP

Solid 8270D 39484160-1688-1 MS 1H-WP1 TCLP

Solid 8270D 39484160-1688-1 MSD 1H-WP1 TCLP

Solid 8270D 39484LB 160-39296/1-B LB Method Blank TCLP

Solid 8270D 39484LCS 160-39484/2-A Lab Control Sample Total/NA

GC Semi VOA

Leach Batch: 39306

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 1H-WP1 TCLP

Solid 1311160-1688-1 MS 1H-WP1 TCLP

Solid 1311160-1688-1 MSD 1H-WP1 TCLP

Solid 1311LB 160-39306/1-B LB Method Blank TCLP

Prep Batch: 40486

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3510C 39306160-1688-1 1H-WP1 TCLP
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QC Association Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

GC Semi VOA (Continued)

Prep Batch: 40486 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3510C 39306160-1688-1 MS 1H-WP1 TCLP

Solid 3510C 39306160-1688-1 MSD 1H-WP1 TCLP

Solid 3510C 39306LB 160-39306/1-B LB Method Blank TCLP

Solid 3510CLCS 160-40486/2-A Lab Control Sample Total/NA

Leach Batch: 40693

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 - RE 1H-WP1 TCLP

Solid 1311160-1688-1 MS - RE 1H-WP1 TCLP

Solid 1311160-1688-1 MSD - RE 1H-WP1 TCLP

Solid 1311LB 160-40693/1-B LB Method Blank TCLP

Prep Batch: 40921

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8151A 40693160-1688-1 - RE 1H-WP1 TCLP

Solid 8151A 40693160-1688-1 MS - RE 1H-WP1 TCLP

Solid 8151A 40693160-1688-1 MSD - RE 1H-WP1 TCLP

Solid 8151A 40693LB 160-40693/1-B LB Method Blank TCLP

Solid 8151ALCS 160-40921/2-A Lab Control Sample Total/NA

Analysis Batch: 40930

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8081B 40486160-1688-1 1H-WP1 TCLP

Solid 8081B 40486160-1688-1 MS 1H-WP1 TCLP

Solid 8081B 40486160-1688-1 MSD 1H-WP1 TCLP

Solid 8081B 40486LB 160-39306/1-B LB Method Blank TCLP

Solid 8081B 40486LCS 160-40486/2-A Lab Control Sample Total/NA

Analysis Batch: 41055

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8151A 40921160-1688-1 - RE 1H-WP1 TCLP

Solid 8151A 40921160-1688-1 MS - RE 1H-WP1 TCLP

Solid 8151A 40921160-1688-1 MSD - RE 1H-WP1 TCLP

Solid 8151A 40921LB 160-40693/1-B LB Method Blank TCLP

Solid 8151A 40921LCS 160-40921/2-A Lab Control Sample Total/NA

Metals

Leach Batch: 39311

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 1H-WP1 TCLP

Solid 1311160-1688-1 MS 1H-WP1 TCLP

Solid 1311160-1688-1 MSD 1H-WP1 TCLP

Solid 1311LB 160-39311/1-B LB Method Blank TCLP

Leach Batch: 39312

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 - RE 1H-WP1 TCLP

Solid 1311160-1688-1 MS - RE 1H-WP1 TCLP

Solid 1311160-1688-1 MSD - RE 1H-WP1 TCLP
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QC Association Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Metals (Continued)

Leach Batch: 39312 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311LB 160-39312/1-B LB - RE Method Blank TCLP

Prep Batch: 39344

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 39311160-1688-1 1H-WP1 TCLP

Solid 3010A 39311160-1688-1 MS 1H-WP1 TCLP

Solid 3010A 39311160-1688-1 MSD 1H-WP1 TCLP

Solid 3010A 39311LB 160-39311/1-B LB Method Blank TCLP

Solid 3010ALCS 160-39344/2-A Lab Control Sample Total/NA

Analysis Batch: 40682

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010C 39344160-1688-1 1H-WP1 TCLP

Solid 6010C 39344160-1688-1 MS 1H-WP1 TCLP

Solid 6010C 39344160-1688-1 MSD 1H-WP1 TCLP

Solid 6010C 39344LB 160-39311/1-B LB Method Blank TCLP

Solid 6010C 39344LCS 160-39344/2-A Lab Control Sample Total/NA

Prep Batch: 43574

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7470A 39312160-1688-1 - RE 1H-WP1 TCLP

Solid 7470A 39312160-1688-1 MS - RE 1H-WP1 TCLP

Solid 7470A 39312160-1688-1 MSD - RE 1H-WP1 TCLP

Solid 7470A 39312LB 160-39312/1-B LB - RE Method Blank TCLP

Solid 7470ALCS 160-43574/2-A - RE Lab Control Sample Total/NA

Analysis Batch: 44437

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7470A 43574160-1688-1 - RE 1H-WP1 TCLP

Solid 7470A 43574160-1688-1 MS - RE 1H-WP1 TCLP

Solid 7470A 43574160-1688-1 MSD - RE 1H-WP1 TCLP

Solid 7470A 43574LB 160-39312/1-B LB - RE Method Blank TCLP

Solid 7470A 43574LCS 160-43574/2-A - RE Lab Control Sample Total/NA

General Chemistry

Analysis Batch: 39412

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-1688-2 1H-WP2 Total/NA

Solid Moisture160-1688-2 DU 1H-WP2 Total/NA

Leach Batch: 39462

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DI Leach160-1688-2 1H-WP2 Soluble

Solid DI Leach160-1698-B-1-K DU Duplicate Soluble

Analysis Batch: 39480

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9045D 39462160-1688-2 1H-WP2 Soluble

Solid 9045D 39462160-1698-B-1-K DU Duplicate Soluble
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QC Association Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

General Chemistry (Continued)

Analysis Batch: 39480 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9045DLCS 160-39480/5 Lab Control Sample Total/NA

Prep Batch: 41005

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7.3.3160-1688-2 1H-WP2 Total/NA

Solid 7.3.3160-1688-2 DU 1H-WP2 Total/NA

Solid 7.3.3160-1688-2 MS 1H-WP2 Total/NA

Solid 7.3.3LCS 160-41005/2-A ^2 Lab Control Sample Total/NA

Solid 7.3.3MB 160-41005/1-A Method Blank Total/NA

Prep Batch: 41006

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7.3.4160-1688-2 1H-WP2 Total/NA

Solid 7.3.4160-1688-2 DU 1H-WP2 Total/NA

Solid 7.3.4160-1688-2 MS 1H-WP2 Total/NA

Solid 7.3.4LCS 160-41006/2-A Lab Control Sample Total/NA

Solid 7.3.4MB 160-41006/1-A Method Blank Total/NA

Analysis Batch: 41093

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9034 41006160-1688-2 1H-WP2 Total/NA

Solid 9034 41006160-1688-2 DU 1H-WP2 Total/NA

Solid 9034 41006160-1688-2 MS 1H-WP2 Total/NA

Solid 9034 41006LCS 160-41006/2-A Lab Control Sample Total/NA

Solid 9034 41006MB 160-41006/1-A Method Blank Total/NA

Analysis Batch: 41105

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9012 41005160-1688-2 1H-WP2 Total/NA

Solid 9012 41005160-1688-2 DU 1H-WP2 Total/NA

Solid 9012 41005160-1688-2 MS 1H-WP2 Total/NA

Solid 9012 41005LCS 160-41005/2-A ^2 Lab Control Sample Total/NA

Solid 9012 41005MB 160-41005/1-A Method Blank Total/NA

Analysis Batch: 43126

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1010A160-1688-2 1H-WP2 Total/NA

Solid 1010A160-1688-2 DU 1H-WP2 Total/NA

Solid 1010ALCS 160-43126/2 Lab Control Sample Total/NA

Solid 1010AMB 160-43126/3 Method Blank Total/NA
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Surrogate Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8260C - Volatile Organic Compounds by GC/MS
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (85-115) (85-115) (84-120) (83-117)

TOL DBFM BFB 12DCE

107 101 93 95LCS 160-39507/9-A

Percent Surrogate Recovery (Acceptance Limits)

Lab Control Sample

Surrogate Legend

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

BFB = 4-Bromofluorobenzene (Surr)

12DCE = 1,2-Dichloroethane-d4 (Surr)

Method: 8260C - Volatile Organic Compounds by GC/MS
Prep Type: TCLPMatrix: Solid

Lab Sample ID Client Sample ID (85-115) (85-115) (84-120) (83-117)

TOL DBFM BFB 12DCE

101 101 95 95160-1688-1

Percent Surrogate Recovery (Acceptance Limits)

1H-WP1

102 100 91 96160-1688-1 MS 1H-WP1

102 99 93 96160-1688-1 MSD 1H-WP1

101 100 97 100LB 160-39297/1-A LB Method Blank

Surrogate Legend

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

BFB = 4-Bromofluorobenzene (Surr)

12DCE = 1,2-Dichloroethane-d4 (Surr)

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (50-101) (45-102) (40-95) (56-118) (42-95) (38-98)

TBP NBZ PHL TPH FBP 2FP

81 75 79 56 71 82LCS 160-39484/2-A

Percent Surrogate Recovery (Acceptance Limits)

Lab Control Sample

Surrogate Legend

TBP = 2,4,6-Tribromophenol (Surr)

NBZ = Nitrobenzene-d5 (Surr)

PHL = Phenol-d5 (Surr)

TPH = Terphenyl-d14 (Surr)

FBP = 2-Fluorobiphenyl (Surr)

2FP = 2-Fluorophenol (Surr)

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
Prep Type: TCLPMatrix: Solid

Lab Sample ID Client Sample ID (50-101) (45-102) (40-95) (56-118) (42-95) (38-98)

TBP NBZ PHL TPH FBP 2FP

75 78 75 56 71 82160-1688-1

Percent Surrogate Recovery (Acceptance Limits)

1H-WP1

71 65 67 5652 J 71160-1688-1 MS 1H-WP1

83 77 78 7158 84160-1688-1 MSD 1H-WP1
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Surrogate Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
Prep Type: TCLPMatrix: Solid

Lab Sample ID Client Sample ID (50-101) (45-102) (40-95) (56-118) (42-95) (38-98)

TBP NBZ PHL TPH FBP 2FP

77 71 73 57 67 79LB 160-39296/1-B LB

Percent Surrogate Recovery (Acceptance Limits)

Method Blank

Surrogate Legend

TBP = 2,4,6-Tribromophenol (Surr)

NBZ = Nitrobenzene-d5 (Surr)

PHL = Phenol-d5 (Surr)

TPH = Terphenyl-d14 (Surr)

FBP = 2-Fluorobiphenyl (Surr)

2FP = 2-Fluorophenol (Surr)

Method: 8081B - Organochlorine Pesticides (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (70-130) (70-130)

DCB2 TCX2

103 68 JLCS 160-40486/2-A

Percent Surrogate Recovery (Acceptance Limits)

Lab Control Sample

Surrogate Legend

DCB = DCB Decachlorobiphenyl (Surr)

TCX = Tetrachloro-m-xylene

Method: 8081B - Organochlorine Pesticides (GC)
Prep Type: TCLPMatrix: Solid

Lab Sample ID Client Sample ID (70-130) (70-130)

DCB2 TCX2

101 70160-1688-1

Percent Surrogate Recovery (Acceptance Limits)

1H-WP1

95 69 J160-1688-1 MS 1H-WP1

102 67 J160-1688-1 MSD 1H-WP1

112 69 JLB 160-39306/1-B LB Method Blank

Surrogate Legend

DCB = DCB Decachlorobiphenyl (Surr)

TCX = Tetrachloro-m-xylene

Method: 8151A - Herbicides (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (56-147)

DCPA2

106LCS 160-40921/2-A

Percent Surrogate Recovery (Acceptance Limits)

Lab Control Sample

Surrogate Legend

DCPA = 2,4-Dichlorophenylacetic acid
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Surrogate Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8151A - Herbicides (GC)
Prep Type: TCLPMatrix: Solid

Lab Sample ID Client Sample ID (56-147)

DCPA2

127160-1688-1 - RE

Percent Surrogate Recovery (Acceptance Limits)

1H-WP1

124160-1688-1 MS - RE 1H-WP1

174 J160-1688-1 MSD - RE 1H-WP1

131LB 160-40693/1-B LB Method Blank

Surrogate Legend

DCPA = 2,4-Dichlorophenylacetic acid
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Appendix V 
 

Container Outgoing Surveys 
 
 
 
 
 
 
 
 
 
 
 
 



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 8.1 α 0.0

βγ 36.5% βγ 9.1% βγ 180.7 βγ 426.3

DATE: TIME: Reviewed by: N/A

10/9/2015 13:55 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

DATE:
INSTRUMENTATION USED

10/9/2015 12:30
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-05

N/A N/A
N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Outgoing Survey: ISEU-000018

Comments:

Tare Weight:7630 lbs.

Gross Weight: 46,223 lbs.

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A 2.7 165.5 Rear
2 N/A N/A N/A 0.0 -9.9 Left Side
3 N/A N/A N/A 0.0 -53.7 Front
4 N/A N/A N/A 0.0 110.7 Right Side
5 N/A N/A N/A 0.0 1.1 Top
6 N/A N/A N/A 0.0 55.9 Bottom
6D N/A N/A N/A 0.0 66.8 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/9/2015

Daniel Spicuzza
Time: 13:55

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-05

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

3 3
5 5
4 4
4 4
4 4
4 4

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 183.8 βγ 442.7

DATE: TIME: Reviewed by: N/A

10/13/2015 13:50 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

DATE:
INSTRUMENTATION USED

10/13/2015 13:15
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-07

N/A N/A
N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Outgoing Survey: ISEU-000003

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A 10.3 77.8 Rear
2 N/A N/A N/A 2.2 83.3 Left Side
3 N/A N/A N/A 2.2 94.2 Front
4 N/A N/A N/A 4.9 105.2 Right Side
5 N/A N/A N/A 2.2 50.4 Top
6 N/A N/A N/A 2.2 -15.3 Bottom
3D N/A N/A N/A 2.2 83.3 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/13/2015

Daniel Spicuzza
Time: 13:50

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-07

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

5 4
10 8
7 5

11 9
11 9
12 8

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 183.8 βγ 442.7

DATE: TIME: Reviewed by: N/A

10/14/2015 15:50 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Outgoing Survey: ISEU-000009

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-09

N/A N/A
N/A

DATE:
INSTRUMENTATION USED

10/14/2015 15:12
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A 2.2 77.8 Rear
2 N/A N/A N/A -0.5 6.6 Left Side
3 N/A N/A N/A 4.9 -37.3 Front
4 N/A N/A N/A 2.2 99.7 Right Side
5 N/A N/A N/A 4.9 12.1 Top
6 N/A N/A N/A -0.5 -64.7 Bottom
4D N/A N/A N/A 2.2 88.8 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/14/2015

Daniel Spicuzza
Time: 15:50

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

7 5
N/A N/A
N/A N/A

9 6
7 5
6 5

Contact 1 Meter

5 4
5 4

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-09

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 183.8 βγ 442.7

DATE: TIME: Reviewed by: N/A

10/15/2015 14:50 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Outgoing Survey: ISEU-000020

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-011

N/A N/A
N/A

DATE:
INSTRUMENTATION USED

10/15/2015 14:15
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A -0.5 -15.3 Rear
2 N/A N/A N/A 4.9 -9.9 Left Side
3 N/A N/A N/A 13.0 28.5 Front
4 N/A N/A N/A 4.9 17.5 Right Side
5 N/A N/A N/A -0.5 6.6 Top
6 N/A N/A N/A 7.6 72.3 Bottom
1D N/A N/A N/A -0.5 -31.8 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/15/2015

Daniel Spicuzza
Time: 14:50

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

8 6
N/A N/A
N/A N/A

7 5
7 5
7 5

Contact 1 Meter

5 4
5 4

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-011

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 181.7 βγ 431.8

DATE: TIME: Reviewed by: N/A

10/16/2015 14:20 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

DATE:
INSTRUMENTATION USED

10/16/2015 13:45
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-015

N/A N/A
N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Outgoing Survey: ISEU-000035

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A -0.5 50.4 Rear
2 N/A N/A N/A 4.9 99.7 Left Side
3 N/A N/A N/A -0.5 77.8 Front
4 N/A N/A N/A 7.6 1.1 Right Side
5 N/A N/A N/A -0.5 99.7 Top
6 N/A N/A N/A 2.2 39.5 Bottom
2D N/A N/A N/A 4.9 88.8 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/16/2015

Daniel Spicuzza
Time: 14:20

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-015

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

4 3
5 4

20 9
4 3

20 9
8 6

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 183.6 βγ 441.6

DATE: TIME: Reviewed by: N/A

10/19/2015 15:30 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Outgoing Survey: ISEU-000019

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-017

N/A N/A
N/A

DATE:
INSTRUMENTATION USED

10/19/2015 14:20
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A -1.1 7.7 Rear
2 N/A N/A N/A 1.6 24.1 Left Side
3 N/A N/A N/A 4.3 35.1 Front
4 N/A N/A N/A 7.1 -30.7 Right Side
5 N/A N/A N/A 7.1 7.7 Top
6 N/A N/A N/A 4.3 -30.7 Bottom
2D N/A N/A N/A 1.6 40.5 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/19/2015

Daniel Spicuzza
Time: 15:30

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

6 5
N/A N/A
N/A N/A

5 7
7 5
7 5

Contact 1 Meter

5 3
5 4

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-017

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 187.9 βγ 464.7

DATE: TIME: Reviewed by: N/A

10/20/2015 15:32 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Outgoing Survey: ISEU-000031

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-020

N/A N/A
N/A

DATE:
INSTRUMENTATION USED

10/20/2015 15:20
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A 4.3 50.4 Rear
2 N/A N/A N/A 4.3 66.8 Left Side
3 N/A N/A N/A 4.3 -37.3 Front
4 N/A N/A N/A 4.3 34.0 Right Side
5 N/A N/A N/A 1.6 23.0 Top
6 N/A N/A N/A 1.6 -37.3 Bottom
3D N/A N/A N/A 4.3 -42.7 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/20/2015

Daniel Spicuzza
Time: 15:32

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

5 3
N/A N/A
N/A N/A

4 3
5 3
7 3

Contact 1 Meter

5 3
7 4

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-020

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 182.1 βγ 434.0

DATE: TIME: Reviewed by: N/A

10/21/2015 15:42 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Outgoing Survey: ISEU-000025

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-23

N/A N/A
N/A

DATE:
INSTRUMENTATION USED

10/21/2015 15:20
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A 2.2 -12.1 Rear
2 N/A N/A N/A 7.6 20.8 Left Side
3 N/A N/A N/A -0.5 -23.0 Front
4 N/A N/A N/A 2.2 -17.5 Right Side
5 N/A N/A N/A 7.6 15.3 Top
6 N/A N/A N/A 2.2 -34.0 Bottom
1D N/A N/A N/A 2.2 -23.0 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/21/2015

Daniel Spicuzza
Time: 15:42

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

5 4
N/A N/A
N/A N/A

4 3
5 4
5 4

Contact 1 Meter

4 4
4 4

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-23

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 185.2 βγ 450.4

DATE: TIME: Reviewed by: N/A

10/22/2015 15:35 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Outgoing Survey: ISEU-000023

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-026

N/A N/A
N/A

DATE:
INSTRUMENTATION USED

10/22/2015 14:55
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A 7.6 31.8 Rear
2 N/A N/A N/A 4.9 75.6 Left Side
3 N/A N/A N/A 10.3 -1.1 Front
4 N/A N/A N/A 2.2 -17.5 Right Side
5 N/A N/A N/A 4.9 9.9 Top
6 N/A N/A N/A 4.9 -12.1 Bottom
5D N/A N/A N/A 4.9 -1.1 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/22/2015

Daniel Spicuzza
Time: 15:35

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

7 4
N/A N/A
N/A N/A

4 4
4 4
4 4

Contact 1 Meter

4 4
7 4

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-026

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 188.3 βγ 466.8

DATE: TIME: Reviewed by: N/A

10/23/2015 15:30 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

DATE:
INSTRUMENTATION USED

10/23/2015 14:55
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-029

N/A N/A
N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Outgoing Survey: ISEU-000022

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A 1.6 4.4 Rear
2 N/A N/A N/A -1.1 -23.0 Left Side
3 N/A N/A N/A 4.3 -55.9 Front
4 N/A N/A N/A 4.3 -77.8 Right Side
5 N/A N/A N/A -1.1 -66.8 Top
6 N/A N/A N/A -1.1 42.7 Bottom
5D N/A N/A N/A -1.1 -77.8 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/23/2015

Daniel Spicuzza
Time: 15:30

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-029

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

4 4
13 4
4 4

40 6
12 4
4 4

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 186.1 βγ 454.8

DATE: TIME: Reviewed by: N/A

10/26/2015 15:55 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

DATE:
INSTRUMENTATION USED

10/26/2015 15:45
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-031

N/A N/A
N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Outgoing Survey: ISEU-000040

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A -1.1 27.4 Rear
2 N/A N/A N/A -1.1 32.9 Left Side
3 N/A N/A N/A 9.8 -5.5 Front
4 N/A N/A N/A 4.3 -54.8 Right Side
5 N/A N/A N/A 1.6 -60.3 Top
6 N/A N/A N/A 1.6 -82.2 Bottom
3D N/A N/A N/A 7.1 -16.4 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/26/2015

Daniel Spicuzza
Time: 15:55

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-031

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

4 4
4 4
4 4
4 4
4 4
4 4

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 187.5 βγ 462.5

DATE: TIME: Reviewed by: N/A

10/27/2015 15:15 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

DATE:
INSTRUMENTATION USED

10/27/2015 14:45
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-034

N/A N/A
N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Container Outgoing Survey: ISEU-000027

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A -0.5 3.3 Rear
2 N/A N/A N/A 18.5 14.2 Left Side
3 N/A N/A N/A 10.3 -7.7 Front
4 N/A N/A N/A 4.9 -29.6 Right Side
5 N/A N/A N/A 7.6 36.2 Top
6 N/A N/A N/A 4.9 25.2 Bottom
2D N/A N/A N/A 15.7 3.3 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/27/2015

Daniel Spicuzza
Time: 15:15

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-034

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

4 4
4 4
4 4
4 4
4 4
4 4

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 189.7 βγ 474.5

DATE: TIME: Reviewed by: N/A

10/28/2015 15:55 Daniel Spicuzza N/A

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Container Outgoing Survey: ISEU-000013

Comments:

Tare Weight:7630 lbs.

Gross Weight: 42,840 lbs.

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-036

N/A N/A
N/A

DATE:
INSTRUMENTATION USED

10/28/2015 14:45
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A -1.1 -14.2 Rear
2 N/A N/A N/A 1.6 -47.1 Left Side
3 N/A N/A N/A 1.6 -47.1 Front
4 N/A N/A N/A 4.3 -74.5 Right Side
5 N/A N/A N/A 1.6 -41.6 Top
6 N/A N/A N/A 7.1 -85.5 Bottom
4D N/A N/A N/A 4.3 -91.0 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/28/2015

Daniel Spicuzza
Time: 15:55

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

4 4
N/A N/A
N/A N/A

4 4
4 4
4 4

Contact 1 Meter

4 4
4 4

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-036

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006
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f) c::;1 0u , · 

1 'JflLt 1 IS I I :Jl/ ID! I 7 
Sl'RAIGHT BILL OP LADING 

ORICIIHl,L - IIOT Nl!GatlMILE 

SHIPIENT No· USN 2015-011-USEl-12 

Ito, 

CO"'"'"l'I""' U:S Eco!-· Idaho Inc. 
- -

ISTREF:l" 211.oG l..amlav Roald 

Cm': Oram-

ZIP COOi:. u&24 

NAME Of CARRIER No. 1. --'~==!Y....,,Sal=-==---------
NIIME Of CI\IUUER Wo. 2. ~Soult!!!!! .... 

NI\ME Of CARRIER No. 3. ..:l/!*!ft==Pl-"ldll=IC:., ... ="'Ml""'--------

NAME OF CARRIER No 4· .,._="-fotW'-=""-"T"'OIIMoa==a.---- - --
NAIIE OF CAARJl:R No S· 

1=--: 

DATE· 1ur.i!lll2G11 

WSID No. Jf4ll~ 

COWSIGNOR. AM for OS '-'-.AttSF-ln<fi..n llcad 

SlREET: :l7U~A'H, 

sr•= ..., CITY: ....,._ STA'Te' 

PliONE. 800-27,t.151'5 ZIP=• ZOM> FIIOl'IE· 

24 HOUR EMERGENCY RESPONSE T'El.EPHONE IIC»: c~...._ 1SEU000027 

CIII INFOlRAO , 111 SM CIIQ TRA ff<>, ...;.._--"-312=-----

m 

fl0Wll7-1Gl9 

US~ff'ROl'ER SHIPPIIIO-. HAZARD CLASS. TOTAL QUANmY - WEIGHT IET WEIGKT 

lleltl lnt.nnodal 

IIO 
N~, ..... a~on., ..... ,..,_. .. 
~ ............. ~ .. ~ft~ 

__ .,. __ 
ltw ..... -~ ... """~·'-
__ .,. .. _ ....... _ 

Ill'~.- .... - ... ~- .................... .. I-U4ifl_ .. ___ ... _......, ____ ~•.O _ .. ___ o-.\...._.-.., .... __ . __ ---th--....-.-""'""""" .. ___ wy_ .. __ .. __ Ni,...,..._.., __ .. _ ... _..,.. .. ....., ..... ~ ... ..;., __ _._.,_..,. .. .,.,_ .. ..., ......... i....,..-... ·--1it·•ll'ffl. ___ .... ""'_" 

14.38 

"..,..oo..o .. 

~ ...... , ... ~ .................. 
1· ... ~..-..-· 
h~ .... ~ .. 
_ ....... ~ 
~ ...... ~~ 

46450 38820 

-er . . , ' 

I~'~ t==s;;s 



/sl/'!Z,//01~ 

~GffT BILL OF LADING 
Oll...__.mTNI~ 

NI\ME OF CI\RRIER !lo. 1. ..~=,.,..._fo!u!ona..,..a:,=._ _______ _ 
NAMEOFCARRIERNo 2: .ter:wM17 D 'I~ 
N""2E OF C\RRIER !lo :S• 

01JM1ft P10111,t ~ -"""=~~~==a-...,.-------
NAME~CARRlER No. 4. =-~~'~orlor=...,'"-'ne!!!A=""-------
NAME Of' CARRIER No. 6. 

SHRIENT ND: USN 2015-011-c.JSEI-CNI 
DIITE: -,,.-,1!,"0(MOL:_ai."'ff,.__ ____ _ 

W81D No;:. .. .• lfH.0 

2, HOUR EM£RGEHC\' RESPOMSE TEU.PHONE No: ~No>. 1SEU000019 

C.11 INFOTRAC f~OO-S~-4063 

~OFUPITO HM 

& CONTAINER TY1'E 

llletal ln1"nn0dal 

"° 
~Ctw;1.6•~M ..... , ~ .... -
.............. Jt~N..,......,Ol-=ilJ .. .............. 
'""IWttd~ ..... .,..tl .. ~. hnor 
......,itlbdllrO.~IPMr..,c...-.,. 

........ 
• ............. .... .... ., .. tfl'llr'!f ............ -4 ,.li,,,~ ...... \," ............... .....,.,. .... ..,...,_~-h!Qdl~-

~,,,~ d~~.JMrMCLQinlO'\NI .,,,,.~ ......... ..,,,. ....,. .... .,..i:-_..~ ..... ~ ......... _...,. .. ~.,,.flW'lllfllit _n_ ..... !I_,,_.,. __ .,_,;,., __ _ 
................... ,.... ......... _._ • ....._ __ .... ,...t. ... -~M ______ .... ,, .... 1( ___ 11•..--· 

Truck No._-'-_JOS=-""--'-""--

TOT.U..OUIMTITY - WEIGHT NET WEIOHT 

11.91 39800 32170 



)~JI ~y 101525 
STRAIGHT BILL OF LADING 

OAIOINA.L·NOTNl::OOTII\IIU: 

NAM1a OF CARRI~ Nv, 1; ..,Vb=lo~·n=•tY~8ci="calll1JcM=.,,.•----------

NAME OF CARRIER No.2: ,'.~k~ ~Umiq 

SHff'MENTNo; USN 2~. f1..USEl-03 
DATE: u, ~s: 

WSIO No : U442.0 

NAME OF CARRIER N<>. 3: .,:U~nu;l9~n!.lP.:K,:,lll,:t."-!.:tl_;::•l:i;l~~--·,;:d ____ - __ ....; 

NAME OF CAARIER Na. 4: ·-=lltll=W=.F-"o:.:;rler::.:...;T:.:.ruc=k:::l"A:a....;;...__,,=..-..-....; ..... __. 

NAME OF CARRIER No 5'' ----------=-----.. 
TO: I l>'ROM: 

CONSIGNEE: ua Ecoloav Idaho 1no. 1
1 CONSIGNOR: AWS fQr US Naw 11!1 NSF-lndllln HHd 

S'l'REET: 2~0 u,mrav Road 11 SIREET; Jtl1 Slnun Ave.. 
. 

\ IOITY: crrv· n .. ndVl- STATE: ID 1ndt.nHaad STATE; MD 
•,•- r - , I . 

ZIP COOE: 13&24 PH()NE; 100,27+1011 ill' COD6. ~ PHONE: IIO~-all7·15:tl 
.· 

i 24 HOUR EIIERGENCY Rl:BPONSE TB.EPHONe No: Conlaln•r Ha. .. 1SEU000009 

Call INFOTRAC UI00-636~53 Truck No .. ._ ... · ........ -l05-........ ~~--

1r-------.--'----,r-------------------------------,-------r------,-------, 
NO,Ol'VNm1 HM 

& CONTAJNe.B.TYfl' • 

Bo\lllC DE&alJP'TlON lf'IIOl'ER SHIPPING-. HAZARD CUlSS, 

toamf-1C'ATION NO tUl'I OR NAI PI\C)()N<J GROUP M;R 172 IOI 177 20L 172.2DJ 

TOTAL OUANTITY Gn,u WEIGHT NET WEIGHT 

.... 1 

1

'1----1""----1--+N:..:.on=~..:..re=.,1Aii.:u;.;;;la:;;..;te:a:...d":.-=o~o:;.;T.:...:m= at:..::•:..:.;rl:..::a"-I <1.::S:..::o:..:.:llcr..) ___________ 1---1.:...:3:..:.;•3:..::2~+-...:..43=-=s:..;;o.::.o-1,.- J5i70 

*1:al lrttermod1I 

0,0f 

,_,. .. 
~MIJOOl.,ff>0~11'4.~ _~1-\'le~ooinea11eottno-.,ool, "-U •uo,,,q,IM ____ ... _l,-ionlo.1,--i"•_(_ ... _ol_Ol_u•-~---~•n•-••-~-... Wf(¥,e¥fllONWDUbft"Q~lfwawftlol.A01'1aDr'lnCI•...__,..-... 
OOIDOl'lelft~~oflh61,11~ ~!'.t.,.~00f'lhd1•om locia,n-lolt.L1111WlpAaolltlf 
dllPllll'f •IIISct~ rf on a&mU•, adlt,.... ,111 ..,.,Jl)anafMrOlilfl'lffCfl1MNNMl•Mld 
~"•"• ffMIIIUJIDft• .. (o ..... "Clfflffaf al ••1of, •II p-opntfOWIN' .. Of Wf'/ pcrbiol 

..iJ,,., .. 1o-•N1•.11>_,.....,.,""(.--"'ol!"'•"fuW~,.,.,-.v 
NniQ9 IQ b9 p1;1'0r1Md~RYN a,~~ e111oe llilol 11Ct!'1;li~&ld GVdmt'a lal 1hl 
li~~~gl'Jlhlt ... ,of~l1idll ,1• ,_ 
..,. __ .... 1 ..... ...,_ .. .,._\'!!;,"'1"'11...,.."".'(.~ .. ,ll'O 
""'9flll'!Vd'~ ~en•..., f•ma•rdCl!Mdit10,• •• N"J'IIIOf'aQri!!iedatbJ'tneW'll,~1 illlll ....,.... ...... .-............. 

I 



/Zi{£~{~t/lS-
<ll'IIQIAAL. • NOT NEGOTIMIZ 

d~~gqo 
SHIPMENT No; USN 2015-0:11-t.JSEl-04 

NAME Of CARRIER No. 1: ._.Vi:a:!!!!!!'!!Y=· =..._So=lutlo=::.:"=-•---'-"------'-'-'-"""' 

NAME OF CARRIER No. 2: .".!'P.f! !fJ'lf'~-~~lrl)acl 
DATE: .... _1~0/~1-=il2=U~t&"---_......_ .................. _ 

ZJP CODE: 

NAME OF CARRIER No. 3: ... u.,,n .. lon=P-=K,..llk"-'R""•"'ll"'roa=d'----~--

NAMe OF CARRIER No 4: .. D!f__.. .. ._f...,Dltil\'...,· .., .. · ... Ji.._ij(i._· w .... · ._iljl.,.· _: -------

. NAME OF CARRIER No. ~: 

STREET: "1111' SlraO.& ,.,;,_ •• 

STATE; 10 I C:f'N! lndi.nHHd 

PHONE: 800-274-1619 ZIP CODE: 20l40 

W51D No.:. J1"2-4 

F-ln<lllln-

STA.'t'El 

PliONE: 

24 HOUR EMERGENCY RESPONSE Tl!LEPffONE NCI: COl'IUlin~No. ISEU000020 

Call lNFOTRAC 1~5-aOa Truell Ho ..... ---'306==-----

NC, Cf UNITII HM IINIK: macRIPTION (PROf'Eft SHIPPING NNolE. HAZARD ct.Me. lOf AL OU'\NTITY Groot WEIGKT 

12,101 172.W .171703 

MO 

eo,.a1-mt 

NET WEIGKT 

ulated DOT material SollJ _____ __,_ _ _____ 1_2_.9_7--,i-4_2_65_0--{-_ ... 351!_20.c; .... 

llefll lnter'ffiod1I 

~ Wht1c- t1",e r•te II 0epn111,nt M ~. ~.-. 
NqWW lo ,111, tpe'<"IIIC'4,,lfl( fl WffiU>ig ttw ag,ftd !ill"~ 

...iu, oflhl proparty 

Tllt ~aic.daClliarod'va&i.Jaalt.ha p-opertyafllltat,;' 
~l1ywblbldbflhOV\1ppicrlobenat~ 

D,1111 

~'t.~..:=r::=~::..~~.."t'Z..'1'~.!i~:;or.,.. 
corv:ft!Olll orcontt:nllor~ ~l. rl•ll~~.,.. datlnaJ atnll~ abow 
~icr. Md r..a-• ju..~ "'1111"~ "~ ~NICIOffad amutvf19.,,, ptil'9Gl'\QI 
CDfP.:,rMioOfl 1n o,oa&MIIOI\ Of,,. IWDDrilffi UtdM IN *'f'MI' W ..... td Ollrt IQ Ca ua,al Dia~ ol 
lkiJlllr.l)' 11(.-,dnlHWIIOo\, ,t IJll 0~. dhtn11al0dil:Jwf.to anc11Nrc.wt .. t orl lh• roJ.Ni IO lil~ 
~IOn. II• mt.tu.11ty .-a iuM01onw01•ar•nrat. •.c:J PfUf11fff ww·1111 cr""y po1hon at 

Dolli. 



- -- Ubt::l-t-'-'d11-o--Yet1-rnt--------------------

EPA ID_ No_: ID0073114654 
Revision Date September 9, 2015 

Figure 2-1 
EMPTY CONTAINER DECONTAMINATION/ RETURNED TO SERVICE FORM1 

EXEMPT MATERIAL CONTAINER WIPE SAMPLES (300 SQ. CM.) 

CONTAINER NUMBER (!MC)/1~. ~o: :1$£:\W:1,.Vl- SHIPPl~OCUMENT NUMBER: - ~ , , .. 

Step 1: Is container "V1s1bly Clean?''?2 Yes~ No D . '\2 J _ USQ\ -\~- \- \ 
If Step 1 is answered "yes", then proceed to Step 2. · · , "' ·· 
Step 2: Equipment Required: 

a. Ludlum alpha/beta scintillator - Phoswich detector (Model 43-2-2) or equivalent... l I 
Serial Number:12£.l'SlB-)lj:alibration Due:Oq S_ I l" 

b. Ludlum Sample Holder (Model 180-1) or equivalent 
c. Ludlum Scaler/Ratemeter (Model 2224-1) or equivalent.. . • 

Serial Number: ~'l..4tfg Calibration Due: · 
d. Bicron MicroRem or equivalent.. .... .. ...... Serial Number: ~P = Calibration Due: 

A. ALPHA D 
Background: ______ cpm 

B. BETA ?_ L 
Background: __ ~---~~~ cpm 

Efficiency:Q.°'5 % (cpm/dpm) 

Inside Readinqs· Front 

Efficiency:25,<lq % (cpm/dpm) 

Inside Readings: 

Sample Gross Net CPM alpha DPM* 

# CPM 
(Gross CPM (Nel CPM I 

- Bkg) Efficiency) 

Sample Gross Net CPM beta DPM' 

# CPM 
(Gross CPM (Net CPMI 

- Bkg) Efficiency) 

1 d d \\ 2 

1 - Y:> --+- ;)-=+ 
2 y L\ &d-

4 
2 ~5 \C\ 1-3 

3 (~) 0 a 5 

3 rsl\ 0 D 
4 l ~ 3~ (' Rear 

4 L\~ 9 35 
5 D 0 0 5 c925' C) C) 

*Enter the total alpha and beta DPM for each sample into Step 3.A. For example, add the alpha DPM results of sample 1 to the beta 
DPM results of sample 1 and enter the total in Step 3.A. 

Step 3. Survey Results Evaluation 

TOTAL CONTAMINATION - DPM/WIPE (ALPHA+BETA): 

A. 1_3~~'--dpm, 2 3 5 dpm, 3_o __ dpm, 4___...0'-----'i~dpm, s_O ___ dpm 

Is Fixed Contamination <500 µrem (Class 7 Only)? Yes D No D N/A(j \?S-
Can the container be Returned to Service (:;;6600 dpm/wipe sample)? Yes O"" No D 

B. Approved for Returned to_ Service by: 

Printed name of Radiation Technician ~ \ \(Y\ }:\Qr l DW 

c. Signe; --~o2H1 '\Q ~ :\--tlLvSW 
Radiation Technician 

1 TI,is s111w:y fon n docs not provide or constitute the "unrestricted (free) release" of the pnckagc or conveyance. 
1 "VL,i/1/y dean" mea .. s: Palentially rnntaminaled malerial on the inli:r/nr qf each £XfiM /'1' MA 1°/:.'IUAI. CfllPlflllll!I: which ca11 prac1ical~•' h~ rom,11ft!il will, a hroom, 
.fi/,r1vel tJr ,,1hr!r .\'ht1i/Q1• hand tool i.r; removed. /1 ,foterial thaf is practict1I ta ntmrnrc will, o hr11m11 ond ,,,. .Wmw;I Jmplitt.,· ,hat 1/u:re will In: ,mm~ ··111111-{ix,tt/"' re.,·idue 
remaininJ(. The amount <?( re.',:id11e left rm i/u.• c:0111ai11er .'>urj'Clce could indude .\(n!tdr.lt! Dml d1m11w,I (Jflrli rk ., It•() h/ llw hrnom '"' .,·hrn'L'lillJ.: o,: 1flri1.i /-lt)we11t!r. o 
reprtt.,·c.•mati\te wipe sample<~/ lhis J ,:sidue will he.• ohtaiued and t//la~,·::etl utili::iflJ.:, thi.\· Uc.•flfrned to Sc.•1 rice procedure. 

-6-
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' /. 
I 

.Jrl(l(,ut4'L,f% /'J1-l! 03D 
USEI Part B Permit 

EPA 10. No.: 100073114654 
Revision Date: September 9, 2015 

Figure 2-1 
EMPTY CONTAINER 0ECONTAl\'/IINATION·/ RETURNED TO SERVICE FORM1 

fEXEMPT MATERIAL Coi;JTAINERW\/IPESAMPLES (300 SQ. CM.) 

CONTAl~ER;Nurvi~~R (1MB, II~. NQ;.~~odl 9 -~ IP~~UM~NJ",NUMBER: ~\SN ~o ! 5 --6.\ \ -
'::j; 1:ste~}t ;~ts,~;n(ain. is!b'Y}ff'i~il?~ fltf!~~/ ~~~- -K' ) ;· .1Jl J.\'. ff~ ... '.(~!- lA ~E \ -~ - \-f 

; If Step 1,ts answerecLJfas , then proceea to ·step.2. 1: ,. · ·i· , : .... ~ - · · 
Step 2: Egu'i"phlent R~quired: , · ·;: ' -)I, . ~ f ,. ''. -~ ·. >· 

a. Lud lufn a lpha?tieta scintillator - 'Phe>sw~ch deteq{9r(Model 43-2:2) or equiyall?nt... 'Lr-. I' 
· · ~~ Serial Number:~~Calibratron Due:1 · ::JJ" \.0 

b. Ludlum Saniple Holder (Model 180-1) or equiva·rent 
c. Ludlum Scaler/Ratemeter (Model 2224-1) or equivalent.. . 1

3
,.,, I, 

Serial Number: ~00 Calibration Due: -_ v ,... Ito 
d. Bicron MicroRem or equivalent... ........... Serial Number: 19 . Calibration Due: I a,--5 ~() 

A. ALPHA 0 B. BETA 3(") 
Background: ______ cpm 

Efficiency: 31, 3D % (cpm/dpm) 
Inside Readinqs· Front 

Backgrou11d: - , cpm 

Efficiency: qq, 10 % (cpm/dpm) 

Inside Readings: 

Sample Gross Net CPM alpha DPM' Sample Gross Net CPM beta DPM" 

# CPM 
(Gross CPM (Ne! CPMI 

# CPM 
(Gross CPM (Ne! CPMI 

-Bkg) Efficiency) -Bkg) Efficiency) 

1 D () t) 
2 

1 . --~~cs () C_) 
2 n r ) G -

4 
2 -3~ r-, b \ ) 

3 
I ~J d 5 

5 

3 
:2 ~ C) D ,"_) 

4 0 (; 0 Rear 
4 ~5 0 -CJ 

\ 
' 

5 \ 2. 
- ') 

5 :?Io 0 0 
*Enter the total alpha and beta DPM for each sample into Step 3.A. For example, add the alpha DPM results of sample 1 to the beta 
DPM results of sample 1 and enter the total in Step 3,A. 

Step 3. Survey Results Evaluation 

TOTAL CONTAMINATION - DPM/WIPE (ALPHA+BETA): 

A. 1_0_· _ _ dpm, 2~() ___ dpm, 3_CS-=.. __ Elpm, 4_o __ dpm, s_~~ __ dpm 

Is Fixed Contamination <500 µrem (Class 7 Only)? Yes O No O NIA~ ~ 
Can the container be Returned to Service (:56600 dpm/wipe sample)? Yes D'"' No 0 

B. Approved for Returned to Service by: Date: l [ - d l j -· l:S 
Printed name of Radiation Technician _--... Lu ... ---'-'-=·,___,_n--'--'n'-O~,-~µ-~-'-(,_'...,),,~'f,._,\...,o"'--'u=-.,_)_ Start Time: I D-' s~ 

C. Signed: ~1 y \ O ±1 OJ lX t; 'LU 
Radiation Technician 

End Time: ,5t'~ l l . ( 'l) 

1TI,is survey form doc~ 1101 µrov ide or constitute th" "unres1ric1~d (free) release." ord1e p,u,k:age or ,convoyaoce. 
'"V/_<ihly clt!a11'' 11waT1.<: J•numliafly c:rmtamino1cJ material nr, 1/,e inll!rinr nfcw,·1, l:XEMl'TMAY'l:"IUA/, t:1111ral11ar. wl,lr:ft co11 procrically he remrmtd with a broom. 
Ahnw:!I nr nrl,cr similnr /,and t<ml 1) rt:mm•crcl A,,fa/drfal thclf l., pt'Cl,~t[CrJI lo 1.:1m11•e- with o /,room and t,r .-:J,m,,d lmJlll,:,.,tt 1hqt there w:i/1 he some ··11011-fi.ret1·· re.wclut• 
n.·m!'lninx "/bi: nt'1,)llflf 1!f J"C?.,fdmr lc:,{1 tm lht< ,11111tduC!r ,,,,,.'Im, 1.:t1uld fnt1ut lt· ,\Jrt!Ok..,· and t.·lmup(•tl f?(Jl'licft-_,, lefl' hF 1/u:, hrnom or slwn·ling t1crfl·i1.1·. Ho11 1<•1·t•r. o 
,·c1n ·~ ... ·<~1,w1/l'e wi1't~ ,,1wr1ih1 '!/'tl1h r,•v/tlm: ,,1,/1 lw ohu,jm_·tl tmd tJJWl r; ,.!tl 1111/,~m~ 1ht~ Ut111unt1d lfJ Se,·1·,r,' p1·otwlur1· 
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USEI Part B Permit 
EPA ID. No.: IDD0?:3114654 

Revision Date: September 9, 2015 

figure 2-1 
EMPTY CONTAINER DECONTAM,INATIOl',j;/ RETURNED TO SERVICE FORM1 

, ~EXEMPT MATERIAL CO~TAINER;\NIPE SAMPLES (300 SQ. CM.) 

·yONTA!iJ~.R.c~u~i\c~.'1(1M .. G,~w~~-~%< .. e ·: ..... l ,·.: ,:'; . '~ .!!~PPIINN~G~ tuM~ .. T-,~~~~~R: \W?O\S~O\\-Ll$~l-0~,.J 
'~-~'i r:sted!t t~1s~ n,1;1inEr V.1s1blyJ}_lc:fn~5 J;.; ,,e.~ ~: No,'~~.2-0 .; '~1 ;,'.··> f.. ·.~,: J: / ,. '. 

:, lfSt~p·1·is aM~ered, ' ,e~", theh proc~~~ to ·~tep_2. -•'. ;" · · . •: ' ·~, s~ 1t · ·· . ,; 
Step 2: Equ,pmenl Required: .,. ;~_ ~~ , ) F · , . :· · 1 ,~-

a: Lud lu,:i, alpha~9eta scintillator - 1Phosw~ch deteq(9r (Model 43-2-2) ·or equivalent... -, '2 \t . 
: ·· · · ~~ Serial Nt1mber.pg3,;J&Qti,2calibration Due::!· '::D" \..0 

b. Ludlum Sample Holder (Model 180-1) or equiva'lent 
c. Ludlum Scaler/Ratemeter (Model 2224-1) or equivalent... . 

1
IJ~~~ 

' Serial Number: ~oo Calibration Due: - V l{C) 

d. Bicron MicroRem or equivalent.. ..... ... .... Serial Number:~ 19 . Calibration Due: .h -

A. ALPHA A 
Background: U cpm 

Efficiency: 31. 3D % (cpm/dpm) 
Inside Readings: 

Sample Gross Net CPM alpha DPM' 

# CPM 
(Gross CPM (Nel CPMI 

- 8kg) Efficiency) 

1 () 0 0 
2 C) C) C) 
3 () 0 0 
4 n () D 
5 0 C) 0 

Front 

2 

5 

Rear 

4 

B. BETA 

Efficiency:~~~~ 
Inside Readings: 

Sample Gross Net CPM 

# CPM 
(Gross CPM 

- 8kg) 

1 ·37_ 0 
2 Ll,l s 

j • 

3 ~~ L_ 
4 3~ 0 
5 3(() 0 

beta DPM' 
(Net CPMI 

Efficiency) 

CJ 
-19_ 
Cf 
CJ 
0 

·Enter the total alpha and beta DPM for each sample into Step 3.A. For example, add the alpha DPM results of sample 1 to the beta 
DPM results of sample 1 and enter the total in Step 3.A. 

Step 3. Survey Results Evaluation . ~: . 

TOTAL CONTAMINATION - DPM/WIPE (ALPHA+BETA): 

A. 1_~()~_dpm, 2_ \~C, __ dpm, 3_5{~_c:Jpm, 4_....;;:0:;.___dpm, 5_-"'o=--·_dpm 
Is Fixed Contamination <500 µrem (Class 7 Only)? Yes O No O N/A (J'f QS-
Can the container be Returned to Service (:c:;6600 dpm/wipe sample)? Yes 0 No D 

{)L.-

B. Approved for Returned Date: ...... .._..._--+-l-'--..----

Printed name of Start Time: I ( p; ()Q 

End Time: Jl Q i (J/. () -. 

111,is survty fo,m does not provide or eons1i1u1c Che " unres1ric1cd (free) ~ lease"" of Che package or conveyance. 
' .. 1/i.<fb/y ,·hum .. mt!ons: J'ol~fl/inll)' cm,to111ino1etf matt!r/ol n11 1/11,1 Fntt riur f!{ tU1cl1 HXHMJ1T Mlf11:RIAI. crmroim:.,: w/ilc:/1 co11 proc1icol/y he remoml with a hmom . 
• , '/J,11•d tJ1' or/Jc-r _.:fJ11ilor ho,rrl w11I f,· rl!mo,•cd. tv/(lrcrial 1/,m 1:,; pran;,t1l lt1 r t:mmoe H;JiJ, o brt1("U ,,,,r/ 11r .,J;,wul ,,,,,,lie.,· that there! ,di/ he some ··11011:fixed"' re.mlm.' 
l't:me"/lnlr,H 7.7,c hmmrnt ,tf rewdm: l~/J rm th( ""mtftlncr ,·11r{oce ,:o,1/d (11r.:hu..l,: .,~r11t,k,· mal t·lumrN:,I panid~,'lf l~fi l1,1r 1{1t.· hroom nr shnn·lin~ ac·,h·ir_r. Hn11·c1·,·r. a 
tc:pJ•,•M:ht(1ffrc 11111~ , t1111p/c.1 f(/ ,111., n±s,rlm: u·1/I It,· uh1tt/11 &,.• I mul m,ufr-::.t:d ,mlr:m,,: /Ju., 1t,~111nwd '" ,\ rJTfc,,· /Uiff. "C1lirr1.', 
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-· j)1L1tw~~:(l()~L;S- -~---------- ----------·-------- - - - -1:JSE~P.artB--Permtt---- - ------· ---
EPA ID No_: IDD073114654 

Revision Date September 9, 2015 

/' ~ I Figurc2-I 
EMPTY CONTAINER DECONTAMINATION/ RETURNED TO SERVICE FORM1 

EXEMPT MATERIAL CONTAINER WIPE SAMPLES (300 SQ. CM.) 

CONTAINER NUMBER (IMC)/lo. No: \SElJ()J)?O SHIPPING DOCUMENT NUMBER: ~.,..__,......_b'-'-......___._,41=->, 
Step 1: . Is container "Visibly Clean?"?2 Yes)Q No~. 'jl.-S-
lf Step 1 1s answered "yes", then proceed to Step 2. , 
Step 2: Equipment Required : 

a. Ludlum alpha/beta scintillator - Phoswich detector (Model 43-2-2) or equivalent... ri l c- l. 
Serial Number:P-£J5[E-ll iCalibration Due·'1\--~_Llp__ 

b. Ludlum Sample Holder (Model 180-1) or equivalent 

Serial Number: \llV-\35_ Calibration Due: · 1 

c. Ludlum Scaler/Rate meter (Model 2224-1) or equivalent. .. ~ 

d. Bicron Micro Rem or equivalent.. ... . .... . ... Serial Number:fuc<lp[l9 Calibration Due: 

A. ALPHA 0 
Background: --~~- - cpm 

8. BETA -:;;;, 
Background: ":::::::, ~ cpm 

Efficiency:Q.015 % (cpm/dpm) 
Inside Readinqs· Front 

Efficiency:15,<iq % (cpm/dpm) 

Inside Readings: 

Sample Gross NetCPM alpha DPM· 

# CPM 
(Gross CPM (Nel CPM / 

- 6kg) Efficiency) 

Sample Gross NetCPM beta DPM• 

# CPM 
(Gross CPM (Nel CPM / 

- 8kg) Elfic,ency) 

1 D 0 () 
2 

1 3-=t \ L\ 
2 D 0 0 4 

2 

~~ 0 0 
3 D () 0 5 

3 L\3 ~ 1~ 
4 0 C) 0 Rear 

4 s'-C z q 
5 0 (]) 0 5 51 0 C) 

*Enter the total alpha and beta DPM for each sample into Step 3.A. For example, add the alpha DPM results of sample 1 to the beta 
DPM results of sample 1 and enter the total in Step 3.A. 

Step 3. Survey Results Evaluation 

TOTAL CONTAMINATION - DPM/WIPE (ALPHA+BETA): 

A. 1 __ L{_,___dpm, 2 0 dpm, 3 7:-} dpm, 4 ~ dpm, 

Is Fixed Contamination <500 µrem (Class 7 Only)? Yes D No D 

5 Q dpm 

NIA® Rs-
Can the container be Returned to Service (:56600 dpm/wipe sample)? Yes-E( No D 

()-

B. Approved for Returned o Service by_: 

l Start Time: ! l () 1; CXo 

End Time: \Lo',lZ 

11111s survey fo nn ti cs 1101 11rosldc or co11S111u1e lite ~unrestricted (free) n.: lease" oflhc packngc or conveyance, 
1 "Visit,/y c:lco11" m ~ans.- 1'01en1lal/y cr111/n11wwred 1110/orlol n11 the inlerlnr of eot:h liXliMfT MA 11iRIAI. r:rmrainl!r. wl,ich ca11 prac1icolly he removed with a hrnom, 
.1·h111•,;/ !Ir ,,,/u:r ,1/111//or h(ll11) mn/ is remrivell A-ta,~l'iu/ 1/ml is pmrtkol tn rc11trJYe wf1h a l,r,111111 an d nr ,v/m,•el imp// •, 1/101 1here will he some ··,,,m,fixed" residue 
rcJmumlng 17,i: a11w,u11 '!f r1:#d11,: h~/i on 1111., ('hlll(IUll.!1' .wufD<.'t! c·oulrl il1t ·l1tt l1t .,·,rock.,· tlnd t'/ump,u l p,w1ic'1t.•;\· lt:fl 11_1 tht! hroom or sho,·elin.i:. acth•;1y. H11werl.'r. o 
t11ifJc-,·e,11alive lliif )C ,,·u,,,,,tt• '!f"IM., n.:sldu ... ~ 1t•,l/ /w 1Jhwih1.-tl lmd t u-ud,17.t!l l utili::in>{ l hi.i. Uen,rn._,tf w s._•n•ice pron:cl11r1.'. 
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}61 l i-s /e>l lo0 

STIUUGHT f!IILL OF LADING 
ORiolNAL • NOT lffGOTIMl.ll 

SHIPMENT No USN 2015-011-llSEl-(IG 

NANEOFCARRIER!"l<J I ·.~---)!!(-- DATE 111'11/ZOtB 

-·-----~· NAYe OI' CARRll!R No t. : ~-~· So!e-,J_ .. 

NMIEOFCARRIERNo,3' ''.:,;,ra...e"' .. ;:.;~.;;.-.F.i"i."'·:~=,,. _,.· =:··---------
.NAME OF CARRIER No.~: _.St.::ri'il~_.::.· . ._Fq _ _ .... T._,"'"'*1cl:s; _ _. __ --'-....... "'"'""""---' 

'WSID Na~. 31,UU! 

NAME Ol"CARRIER Na ,-

- -
'l'O: 

CONSIONEe: '~ 1'!:!!!ffl "*-; ..;.. 
-

' stReET· 
, 11!l.W" , - -

I CITY· Onllld- STATE· ID 

ZJPCOOE- 1311.IA PHONE· """-%14-1618 

24 HOUR EIIERG91C\' RESPONSE: Ta.EPtiONE ND: 

Call lNFOTRAC 1.a(JG.635,,IIQU 

Metal 11\tam\oCUl 

H~••t.,i••~-...... .,.,,..._. • 
..,.lhd1o-~ .. - ......... -
..... d ... ~. 

n...- .. --~,-~-·~.-ctl!lwN..,,.IDCttfG•~ 

......... 

e.a,i 

~QMJ>,!Rl1Jlldffl- ... ...._ ... ba.dM ..... filN- ' lt#Nol_ ... ___ ,, ___ , ___ (_n 

........ -...... d.-.....,~---. .......... - ...... ~ .... 
....... ._c.anw'CIM..,-dM"'M ....... ~~ .. ~-""9"'1.,,,... • 
.,.,,.....,........ .... ~ ......... ....., .......... 1)' •• ,....,,....fl 
,.,., .... ~-.-.................... t:a'f ........... .... ••••\ltill~......,. ................. 41,,,.,.._ .. alid~o-ll'~--.,.....~ 

-·· -
FMOM: 

CONSIGN011: AW& flwUR .,~•NSF-Ian -

STREET' - 171T&lftllUA'llfl. -

CITY: -- &f,',.m: 

ZJP COOE, ZOMO PHONE'. 

Con1a1ner No. ISEU00003S 

Truck No._-~..;.,;··;,::305=--· _.;...... __ 

12.66 41800 

IIO 

l03.S07-1121 

34170 

-.: :: r&\.-

.. ::.~ 
··t~ 

·.:.:i 

·1'1 .. :~ 

. ·-
.2 



Figure 2-1 

--------- ---- - -··· - - U-SE+ P-art ·&·Permit--- - -- - --·- ---- -
EPA ID. No. 100073114654 

Revision Date September 9, 2015 

EMPTY CONTAINER DECONTAMINATION/ RETURNED TO SERVICE FORM1 
. 

EXEMPT MATERIAL CONTAINER WIPE SAMPLES (300 SQ. CM.) _ ;.~. 

CONTAINER NUMBER (IMC)/lo . . No: ~ :: . ?fl SHl~~UMENT NUMBER:lXS020!~ \ \ 
Step 1: Is container UVisibly Clean. "?2 Ye No D . ~ ) \,\ ~ l -()3~ \ - \ 
If Step 1 is answered "yes", then :proceed t6 Sep 2. · ··. · 
Step 2: Equipment Required: . 

a. Ludlum alpha/beta scintillator-.Phoswich detector (Model 43-2-2) or equivalent... "'l I c-l , , 
: · Serial Number:P£,1'5{B-l(J;alibration Due:~ 

b. Ludlum Sample Holder (Mod~l 180-1) or equivalent 
c. Ludlum Scaler/Ratemeter (f)i'!odel 2224-1) or equivalent.. . _ ~ 

· •., Serial Number: ~7.H~ Calibration Due: ' 
d. Bicron MicroRem or equival~~t, .. ··• ····:··Serial Number:~_x!P =' Calibration Due: 

t. - . . . 
A. ALPHA ('') _ ...,.."''" 8. BETA Q 3 -. 

Background: \._,. · cpm Background: .:) cpm 

Efficiencyft°'5 % (cpm/dpm)!~ 
1 

Efficiency:25,s;q % (cpm/dpm) 

Inside Readings: Front Inside Readings: 

Sample Gross Net CPM alpha DPM' 

# CPM 
(Gross CPM (NelCPM/ 

- 8kg) Efficiency) 

Sample Gross Net CPM beta DPM' 

# CPM (Gross CPM (Net CPM/ 

- 8kg) Efficiency) 

1 C ') (' G 
2 

1 "~1- y \CS 
2 

\ ~ ~ 
4 

2 3-~ L\ \~ 
3 \ \ lo 

' 
s 

3 '~') c) t ,::~ '·::::i 

4 l ,: 0 ' 
~~- ' Rear 

4 ~7~:) u u _J·' 

5 0 (__,; C) 5 3C\ L,-. ;;r') 
*Enter the total alpha and beta DPM for each sample into Step 3.A. For example, add the alpha DPM results of sample 1 to the beta 
DPM results of sample 1 and enter the total in Step 3.A. 

Step 3. Survey Results Evaluation 

TOTAL CONTAMINATION - DPM/WJPE (ALPHA+BETA): 

\= f: \ I () C) A. 1_J~~-=---dpm, 2_Q~~-dpm, 3_~ ___ dpm, 4 ____ dpm, dpm 

Is Fixed Contamination <500 µrem (Class 7 Only)? Ye~ NoD N/A~ R ) 
Can the container be Returned to Service·\6600 dpm/wipe sample)? Yes D NoO 

B. Approved for Returned ~o ?e_rvice by: , ~ \ \ 

Printed name ofRadi"Gtlbn Technician \ ,...fl. f\ J ] (,\ t ('$,X- ! DL..l 

d-\tl-LC (; l,L ~-
' 

C. Signe~.: k...__Q.. k.Yllc'- V ~ 
Radiation Technician 

Date: \ \-X - JS 
'\ \ ·_, '7-) ·-~ Start Time: _ _ =1 --+.-~~~--

End Time: ) \ ·. Y d 

1 T his survey fonn does not provide or constitute the ··unreslntkd (fn:e) release" of the package or convc:}'nnce. 
1 ·• Visibly clean" mcnn.: J>r,1;:mialf.v •,1111a111IMIW marerial on 1h1: ln/erl11r of eoc/1 l£Xl:Ml't MA 1'/i/UAI. conlofn~r. which can pracrical~v he removed with a hm nm, 
,v/1 nvi,/ 11r mhcr .,lmilm· lt'cmd /rm/ ,., ro11wwHI. A..fo/i,1•/11/ 1/,ar ;., pm,·IU:ol Ill /7!111nl'I' will, u hrtHJm """ or .</tmo,/ /mp/ies 1h01 there will lie some ··11t111:fixed " re.,iduc 
n:.111a/ru11x .. "/1,c:_ t111immf "' r,txftlm.• lc!,(I " " 1/w t·111 11ol11f!r ""fQc.-t: £"110 /tf l11d uclt! _,·trl!Oks tmtl c•/111 J1(1t:d ('Ortic/,•.\ IC"fl h)• 1/u: hroom or shon:liuJ.! oc1iFi1y. HoweFer. a 
t°t.'fU.l!Sl'llWl l ,1e 1t111e .\7 1111 pl1t '!/ 1/11.,• n.r..-/di,c.· wU/ ht• r•h11,/11 c:d rmd tmn{,·=C!tl 1wlt:.mJ:_ 11,;_ ... /leruruecl to .\"t.•n•ice rwocl.!dun.• 
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/5/19:5')0/'70 
STRAIGHT BILL OF LADING 

ORIOJNAL • NOT Nl!OOlllUI.J! 

_,,.. 
.B 

NAME OF CARRIER Na. 1: -'·va.::la::alo:a"*"='-'80lutlcl:;:.;,=;.:119=---------~ 

NAME OF CARRIER Na. 2: 'lotto• Boue..m Railroad 

SHIPMl!NT ... USN 2015.()11-USEl-01 

OA'Tc:. . -10/13{!9]1 

_j 

:~ 
J.! ... . : -- .. . --· ~· . . "•. -.. .. .. . . .. 

WSID No:1, ~1442,0 

NAME OF CARRAER No. 3: ._U._n_lo._n_P_ac_...jn.,.c: .. Ra_,;.;Uroa;.;a;ad ..... _.,..,._,., :...,.;. :..,,-,.,, .. ·:·;;;· .. -. 

NAME OF CARRIER Na, 4: -.lllrte Por1w, 'rn1eklnv .. .. · 

NAME OF CARRIER No, 5; . 
TO: 'l'<>QM· 

.. 
1 

CONSIGNEE: US Eco""'w Who Inc. 
,_ 

Aw.oi; torus ,..we l'l:!IF· lndJ•n Head 
I .. - -

ISTREEJ· '~~iLiml•1t fli;iijj• STREET: !717 Stniou Av•. . 
CITY: a,.nd vi.w STATE! . . 10 cnv: lndl1n Had STATE: MO 

.. , __ ,, . 

1 ZIPCOOE: UU4 . P110NE; aoo..:z i 4-1 s" Z'.IP<'..llPE: 200~0 PHONE· MU01-1ll19 

2-' HOUR EMERGENCY RESPONSE TELEPHONE No: C1111talnet" No . . 1SE000018 

C1II INFOTRAC 14l0D-5JI-M5l Truck No. ~-.....:;:S_.0 ... 5 ____ _ 

NO. Of LNIT:I HM TOTAL QUANTITY Gron WEIGHT NET WEIGHT 

IDEHT!FlCATION NO ll/N ORNAI PACKING OROUP PER.17J.I0!..172.102. 172.203 flb41 m .. , 

' Non-regulated DOT material (Soll) 

Mau.11n1J1nnodlll 

... 
~,.lhetNIICIIPAMlf'l'tl)IIWU,lhlippc:49ar1 
IIIQlaed IC - ~ In ..-uig .. ag,..s«dldNm 
,..~. rit.. papartr 
n,o .;o-.. -... ............. _ .. h"""V 
~1,..-..i111111.,_,oo,""'-.i 

,_,.. ... 

I union Pac:lnc Rlllll'Qad 

.. ~.· 

"'~' 

14.29 46223 38593 

~:=:i.::!~'~!'.!':·:'::'Ji:!:.:!::'=~-~ ---- ... ~ ......... e,W"1i'1.,..i,,-...,t,o·"'""""""•i.,.111J1orlod1na,.,_...,..._,,'""" 
-ntno-ondlho-- ... --.. ..., .... ..,11,-_, .... _..,,_ ... ,,.._ 

rte· :nz1 ... 

I 

.t 

·1 

-I 

1 
j 

·jj 

~ 
··4 

--~ 

·- -~ 

•V , .. 



Figure 2-1 

USEI Part B Permit 
EPA 10 . No. : 100073114654 

Revision Date: September 9, 2015 

EMPTY CONTAINER DECONTAMINATIOtiJ·/ RETURNED TO SERVICE FORM1 

i0EXEMPT MATERIAL co'~TAlNER¥'/IPE SAMPLES (300 ~ Q. CM.) 

· •' ~ · • · , :C A i ·§!:. ... n,J,11 • I!· ·. c:. 0\ \ 
·CONTAlt,iER .. Nur.,iJ~R (IM0.)ilo. No:J3'10 ~-'O: :6i•L. !sfljprlp ~ 'iiUMENT;~uMBER: \ ASr)ao,~- -~ 

'\~ '~Ster:(1:' ~ls~rit~in~ri . ~.)sibly1,Glean?.t?l,'f . es~4iNo ~ ! (. \ .. 11,~:." ; ~~ 1 ,~~d ·.;i ·- DI \ \ .y 
• r ~ ' ~~ • ~ ... \ .. 

1 , "'-" • .i'tp ~ it.. ,•· ··~ ~, .. , ~' '! ~ • f: • ;..:.,• : t ~ •' ,\ - - 1 '
1 

, If Steji"1~is answered es", then· proceea to ·step ,-2. , :~ · ~,, ,i • ; ·• · ·} ,t. ' · ",' 
Step2: EquipmenlRequired: · ·· .- ·:;-' , ·~n,;· j _(· . r ,,: _; ; 

a. Ludlum alpha?~eta scintillator ..:.::·Phos~~ch detec,__t9r (Model 43-2:2) or equiyalf?nL 2 I' 
· :) Serial Number:P~&Qla1.Calibration Due:1 · :n~ ~ 

b. Ludlum Sample Holder (Model 180-1) or equivalent 
c. Ludlum Scaler/Ratemeter (Model 2224-1) or equivalent... . 1 ,..,, 1, 

Serial Number: ~00 Calibration Due: 1 -3()~ ~ 
d. Bicron MicroRem or equivalent.. ....... .. ... Serial Number: 19 Calibration Due: ~ 

A. ALPHA C 
Background: ' cpm 

8. BETA '? 3 
Background: J cpm 

Efficiency: 31-.3'0 % (cpm/dpm) 
Inside Readings: Front 

Efficiency: Cf q, 1C> % (cpm/dpm) 

Inside Readings: 

Sample 

# 

2 

3 

4 

5 

Gross 

CPM 

C.' 

5 
\ 

(_ 
.. ) 

NetCPM 
(Gross CPM 

- 8kg) 

b 
c:::::'. 

\ 
' ) 

alpha DPM' 
(Net CPMI 

Effic iency) 

~ 5 

0 Rear 

4 

Sample 

# 

2 

3 

4 

5 

Gross 

CPM 

Net CPM beta DPM' 
(Gross CPM (Net CPM I 

- 8kg) Efficiency) 

0 35 

5 
\ 

*Enter the total alpha and beta DPM for each sample into Step 3.A. For example, add the alpha DPM results of sample 1 to the beta 
DPM results of sample 1 and enter the total in Step 3.A. 

Step 3. Survey Results Evaluation 

TOTAL CONTAMINATION - DPM/WIPE (ALPHA+BETA): 

dpm,2 L\] dpm, 3 
< 

r-'] t') \ Q\ 
.::;i 2 E.l pm, 4_--'-__..__dpm, 5 Y dpm 

Is Fixed Contamination <500 µrem (Class 7 Only)? Yes D No 0 N/A~ ~-r 
Can the container be Returned to Service (.$6600 dpm/wipe sample)? Yes a-- No 0 

B. Approved for Returned to Service by: 

Printed name ot Radiation Technician _ \ ..... -3~9..-n~~( ........ 1C'_~--~-~ .. C:~/i. ... Vf----'\~\ )._.._lA..~~J _ _ 
.r' -

C. Signed: \'--(w~];li Cl lli1,.Q;sw..J 
Radiation Technician 

I I c:: . {.-:" 
Date: - d. :x i J 

Start Time: I \ . ~o 
\\ .. ?,5 

End Time:~ -~~...,,,~ - ----

1 Tiiis survey (onn docs nQI provide or consti tute the " w1n:s1ric1<:d (rr<!e) release" oft Ion JIDclciigc; or,convcyance. 
1 '" Vl.,/1, ly c/ca11 " 1111:ar1.,: Pmr:nlinlly CrN1to m/r101ttl material m, tfru i1111,rlor n.f ca,,/, 1:XliMl't MA71~RIAI. Cllrrto/,rer. ovlilclr car1 practical!)! he ren""'ed wit/r a hrnnm. 
,,·!tn vt::.I tW fllh t1r .( /mrlur hanrJ J11ttl b' nunr"•cd. MtJl<.•rial 1/u,1 (.\' p1·a c:rlr;tJI '" n:11rove wit/, o hr,m m <md nr .~!1nw!I impllt:,'f thql there ·will he :mme ··uou:fixed "' 1·e.,·1clut• 
rt·mn111in,:... 'f1u~ tm11m111 <>f r r:,,i ,l11c lef, n1J 1/u: r:rmlrllncr ~f lll} fl(.'l' C'ould m,·lud1.• .wnmkr- <111d cl mhpt"<I ('artic f,;s hf, /~1' lh'! hmmt1 or .,·hm"C!i11).! actfritr. Ho11•e,·<·r. o 
n :p n! ,\'t'IIWt ffl! "''fN: .wm1rdr 1~/'1hl,, , r:..Odm.: w,II bu ubl<tin tttl mrrl t, /·la~,--=..,/d m,lr:mg tlu.~ U,·1un-11.:1f ' " .'..0

\·n'(C'r /U'110 ·, furr, · 
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srRAIGHT 81U OF LADING 
0NUW. • NOT NffOTWILE 

StilPMENT No: USN 2016-011-lJSEl-02 

NAME OF CARRIER Ho. 1; -.JYwl!i£'9i!!IJf!Xll!lJ!52xl!l!lit!=:io::!n!:•-"--------

NAME OF CARRIER No, 2: Noffolll 8oulll•m R.llrom 

DA.TE! ':10-JJ'f /16 
WSID Ho.: .. ... S14424 ' 

NAME OF CARRIER No. 3: :-.:,Y!!Jtilbn.,.' .. • '-'}"''ffi"'··..,··"'-·~,!;~ ... n,,,tOad==--------
"IAME OF CARRIER Ho.4: .::*-~--~"'~.,!;,:fOMl'=:;.:·T~l'fN!.N=· =~-·------
"IAME OF CARRIER No. 5: ,.,.---''-'-----';;.;.........;.;...,;;='---------"'""-'--..., 

TO! 

NS - tndl1n liffcl 

STREET: J7l!f S auu Ave. 

,~.!..!..,.------"!.!-=~!!!'.?!-----------~~.1::....::::_ ___ -,1,=:--'"-----~'"~d=~~H~~~-------S~TuA~TE=c:'---M::.:,::0 _____ 1 

ZlPCDDE: _20M4 PHONE: !Ol-607-111:11 

24 HOUR EMERGENCY RESPONSE TELEPHONE No: eo"ta,.,.,. Na. ISEU000003 

Call INFOTRAC 1-800-535-5053 Truck Na, ___ 30=5 ____ _ 

NO OF UNITS ~tM TOTAL~NTITY Oros, WEIOKT NET WEIOKT 

& CDIIT AIIIEA TYP!i. lllENTIFICATION NO IUN OR NA). PACKING GROUP -PeR 172.101 17:2 201 17:2 203 ,~,, (1h11 

Non-ram.dated DOT mat:erlal (Soll) 

Mml inCitm1od1I 

., 
~wt\1110 Ill•,-.. •• fP>r-rwiaol Ol'I \MJIM, .._.,..,. 

reQU'ftd to Iii.ii• sgacd1calty If\ IIU'Wg UM ;aal'llld or_,...,, 
-olNP,OllfC'I -~---·.r_ .. _.,._, _.....,, .. .,,_\II~ ... ~ 

............ 
~i:a:::-... ~:..~.&!.":z".::."~.!"'..!i!":'!."!..i ............. _ .. ___ ~""""" .............. - ..... ----.. -,1111-can,r'*'41v_......_."""_ .. m_111wpoaon<>' 
~ lfl DOIMtMJl'l ef Iha~ Vfldtf'ltll OGffl'Nl 11111 .... CllffYio 111 _.. C111r1i1 flf 
dllhW( It IMt NilMllbon. rf M - racM1 cOrMlll ...... 16) IMlwt' caftlr Clft h ~ lo 11111 
~ K•mu1U1l~velld•taactlantll'01,Morany,.,111111dJS .. rtJ.-11«..,par1ma1 

13.04 42840 35210 

C,O.D 

*""" .. -, ..... --. "'."f ... 
llta----•IIIN-...Oi, 1e-~~l----"':'.::..,.-.!1---- ----j .. ----·· =: f~ .. =-·-

~-'-· "Mboe 
' ... .-6fi1KJ:4,,l - · --·" 

.. iS ..... ,~.--.. ~-,,.,,, • .,,_....__ .. 111 ... ~, .... _ . .... _, ·""'"" .. ___ ... ___ ... iiii,111,,""'''"""'t,j-lnlW 
~~- ... ---~ Shpt hlNOI' C1(11111 lh.ll hf • ft.mllW .«h II bl ba rJf la::lu~ Imm& :w ex:~ In Iha 

....... ,,.-..,...i ... --.... ---""'-'""'"'.,..""'' _ .. ,.,111.-...... ..... 

· 1e...wHL2: INorfol~ Souti\•m R.lllrOld 
11' 1r--=-------f====c.===---------'-'-'----,,,_' r, 

ae1u ... , 0.10' . 

~G-1- ~8ld 6t~p.Qr 

r')/c_~ r\l0v\c~ 



-------·-----. ·-·· - - USHP..att B-..Permit --·· ·- -··- -·-·· 
EPA ID No• 100073114654 

Revision Date: September 9, 2015 
Figure 2-1 

EMPTY CONTAINER DECONTAMINATION/ RETURNED TO SERVICE FORM 1 

EXEMPT MATERIAL CONTAINER WIPE SAMPLES (300 SQ. CM.) " . 

CONTAINER NUMBER (IMC)/lo. No: \Seu~3 SHIPPING DOCUMENT NUMBER: l..=!..:JL.,_.__"-'-'-~··~: =·: ·,.....'.:..-=if-8 l- ~ 
Step 1: Is container "Visibly C/ean?"?2 Y.es ~ No 0 
If Step 1 is answered "yes", then proceed to Step 2.~· ~ 
Step 2: Equipment Required: 

a. Ludlum alpha/beta scintillator- Phoswich detector (Model 43-2-2) or equivalent. .. n I c- l . , 
Serial Number:'P£.15{,ffll,tCalibralion Due:':L\~ 

b. Ludlum Sample Holder (Model 180-1) or equivalent 

Serial Number:\!ll-~ffi_ Calibration Due: El · ' 
c. Ludlum Scaler/Ratemeter (Model 2224-1) or equivalent... ~ 

d. Bicron MicroRem or equivalent. .... .. ....... Serial Number:fucdp[i9 Calibration Due: 

A. ALPHA (\'\ 
Background V cpm 

Efficiency:(t{?t5 % (cpm/dpm) 
Inside Readings: 

Sample 

# 

2 

3 

4 

5 

Gross 

CPM 

Net CPM alpha DPM* 
(Gross CPM (Nel CPM / 

- 8kg) Efficiency) 

I 
lp 

0 

Front 

2 D 4 

5 

Rear 

8. BETA 1/'2._ 
Background: __ C~:;f~..J _ _ cpm 

Efficiency:25,Siq % (cprn/dpm) 

Inside Readings. 

Sample Gross Net CPM beta DPM' 

# CPM 
(Gross CPM (NeiCPM/ 

-Bkg) Efficiency) 

1 ?1J C) () 
2 '3+ L\ 15 
3 ~zs () 6 
4 3~ ~ rL 
5 ·-:2_;~ 0 6 

·Enter the total alpha and beta DPM for each sample into Step 3.A. For example, add the alpha DPM results of sample 1 to the beta 
DPM results of sample 1 and enter the total in Step 3.A. 

Step 3. Survey Results Evaluation 

TOTAL CONTAMINATION - DPM/WIPE (ALPHA+BETA): 

A. 1_ 0-"---_dpm, 2 ·'l(p dpm, 3---1l....-).,._, _dpm, 4 \ '& 
Is Fixed Contamination <500 µrem (Class 7 Only)? Yes D No D NIA ijl. 

Can the container be Returned to Service (:;;6600 dpm/wipe sample)? Yes 

B. Approved for Returne 

Printed name of Radiation Technician \,l.al,.-,..l,,--4!.l.,J.J~ .L!.--.....J,~~~"-"'"""'- -+-

C. Signed: ~-s:: .... ~u..L~--1.f-~-Y~f--,1~.p,.'d-'~::....,.='------ End Time: 1"1 1
, j ~ 

1111is survey fonn docs not provide o, cQ"s1i1utc, the "unrcs1rioted (free) re!e;,st" orthc package or conveyance. 
I " Vt.<lb/;, elem," mcan.<7 l'fl /t:nllall)' t'l1111flmlno/~d moterla/ " " rhe /11/1,:r l<>r '!f ,:ach l::XliMl' T MATIJIUAJ. container. which can practica/~y he removed with a hmom, 
.,·Jmvd ,,,. r>ll, tt.r ., /ml/o r ht1Ju./ 1,,t,l l'f ,. 111ww:tl. A-fmatinl 1/uil Lf j'lt"llClil:ol 10 rC/IJf)l,'1 with u h1'r>()nJ t.md 11r shtwel implie.,· that 1/rr:re will he some "nmr:fixed " re.,·idue 
,.-woi111nn 11,c t.1111r,w11 'If l'd,\Jd ua f<tfJ m, 1fn· t"Ouw i11e ,• 4,·111'(t1n! C:m,l, I h1d mll! _,·rreok."i om/ t: h1111p1!cl pnrtic/es lc:{i h.1· the hromn or .1,:hon·li11g acth•i1y. Howe Fer. a 
i't!/ Wl!., 'l!m t.m ,1't• w11u1 \'l111tflc 0 { 1/1, .,. 1'e:" d 11t: will l, 1,.• oh11.1111c, J rmd r11 ml1~t:tl 111ili:in>: th /.,· llemmed 10 ,\'en •ice procedw t ' 
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/ ':5 l I~ I c905 ? 

SmAIGHT l!JLL OF LAOING 
OIQCll---11or ~EGOTIABLE 

SH!!'MEPfTNo· USN 2015-4111..USEl-10 

Nllr.1E OF CARRIER No 1 ..:V:.::1•:::IDM=,Y""-"tol-...===--------

NAMEOFCAARIER No 2. M_.......,,Ra*aall 
DATE· __ 1~11/Z!W==•~f ..... ----

WSID N,, -""S"'t...U=.0-=-----~--., 

m: 
' 

NAMEOFC.o.RRIER No.3: ~-=-l'l=-='"~-= ..... -c.od _______ _ 

NAIIIE OF CARRIER Mc. '4: _, .... =="-" .... =-"'l;'-'l'\IClll=,,,INI------- -

NAr.1E OF CAARIEA No. Ii: 

• IFROII: 

CON51r:!NEE: 0~11 .... ,,,..., . ........, .,oc. CONSIGNOR· AWS Mr U~ N1w Ill N!IF-l!ldl&ll il"G 

ISmfEf. 21MOOLa""""" ..... &"TREET. 3717 S1nuu A\111. 

CITY Onmdl/lew STATE' IO INTV· lndlonHnd STATE; 

~PCOOE: U124 PHONE: 600-21'._111JI I ZP00DF - PHl'lNf: 

24 HOuR EMeROEHCY RESPONH TELEPHONI! NO: 

CIII INl'OTIUC I - &JII -

-..1 nlJlrmi>daL -1---+---------- ____ -----------

~ ....... ..,~O'I..._,..,,..... .. ........ -....... _ ... __ _ ................. ""' ...... _ .... " ... _"_ 
................. ,1;pp,,~ ..... -

~ ·d;cl1t .... .....,.......,., ........ ..,..,.nM*ilWt.,,. ... i(N.._..'tl 
.... t..d!O •• JvqwtllJ .............. .,....,.,.00,00 oh.In, .....--Nlalr ......... 
_ .. _ .. ________ .. __ __ ,.,.... .... __ .,..,._ .. __ ... _ .. ~"""'-. ..... " 
----... ~-.. -~-O><Wl'/1> .. --.. ~lll_.~ ................ ll ...... lD ...... _._. ............ . .....,. ... .,... ....... _ .......... ~ .. ~-~-........ . 

.....-w.._...,..1111....._ ... ................ . --~ ...... _.,.-
biai:IIIIIIM', ft: ............ ........... ....-... 
0-........ ,., . 

&.rt'~ r~t~°'-"3J2 
n-e.5 ei l cJ, ~Q;-41 

IIIO 

l!OlWl()MJIU 

35730 

,4.c4utJ. .J\.t(-ecved ~3'7'6D'~, wt- (51<___ 

~ t,clevu,\ ~~ v lo.. .. uncu-1 12
/, J,"i' 



TO: 

CONSlCJNEE US Eco""'" ld.aln. Inc. 

STRfJ:T'; 1040Gl,amla\l~ 

OITV• Orrnavt"" 

21PCODE. uu~ 

/S711VJIJl)S7 

STRAIGHT SILL OF LADING 
ORICINAL-NOTN~G011Aal.Z 

NAME OF CARRIER No. 1: ..:V.,,,111,:Jo,,,no"'°!)'.,_,,:;.........,,=='=--------

NAMEOF CARR!l,R No._ 2! - - Hal-

KAME Of CARRIER No. 3. Unlon=P~•=dftc=~...._--'. =aa=--------
f,WEQI= CIIRR!J;R No 

l'IMIE. OFCAHR\f.R No Ii' 

f'ROtt: 

SHIPllolEllT tlG: USN 2015-011-USEl-'°9. 

DATE;. 1crptlV1• 

WSW No,: J1GZO 

CONSIGNOR: AWS fol' USN""" ,i Htlf'-llldun kald 

8TREEf: na lllnUO&Ai.a. 

ST4TE: E cnv· -- STATE: IIO 

PHONE, 800-lT4.161A Zll'COOE; - PHONE.. ~-1621 

2, HOUR EMERGENCY RESPONSE TEL.EPHONI! No: C-No. 1SEUOOOQ23 

C.all lNFOTRAC 1-'00-4311-IOC nwll ""· ___ 3'-1"'2 ____ _ 

NO.OFUWTS ltll 

1---1 - - +-------,1-N_o_n_.rq~'-n,ulatod DOT material (Som 

MINI lnl>trmOdll 

13.76 44780 37150 

f.W.,W-•tf..1•N.,..tatt.~--.....,_ .. 
,.....i-.- .......... 11.~----........... .......... _. _____ ,, .. _ ........ 
__ l>t ___ ....... _ 

........... 

o,o, -1 f-*l u,dr,d,.. ... 111...., _ _,._,. -
... -~ ,Od, CjMMl)od,~ -.....,..., ... a .......... ~-w-.0(..t 

~ffb. •I 01T1 

I -

0 01> 
...-:t"' ..... '-...... _..... ._.,,.,... .... -.-. -c-, 

coo 

~ 
==.:-...::-..: _- •'1'-,_ ____ .L. ·-----1 ,,__ 

"" -- -. .... _ 
..... ..._....,_ 'M ~ ..... -. ~ 

_.. .. t>a~~.,.bt~w•r.-ot•·lill*q..._.,. ....... ._..,. --.. ·-i·-~--....... ~ ....... ..,,._.,._.,, _ __ " .. --""-~ ...... -·.., ... -... ___ ...... _ 



-
ro, 

CONSIGNF.E: US Eci,(MV ldlh<J k>c. 

Sffil:ET 20400 LomlGv Rood 

ClllY' Grand View 

7.JPC:nni; 8.IS24 

/ 

STRAIGH1' ~Ill. OF L.AOING 
Of<IGINAL -NOT Nl:GOTIAIIUS 

NAME OF CARRIER No. 1, 1/ik,!X Solulloe ,. -',==-. ===------..-=-
NAME.OF CARRIER Na.2 •• ~ -&a~i,m IU~d 
NAME OF GAARIER No •. '3.· -.::U"'ol:c:0!:,,1..a.P.,.ae;;lllc"'"'. ~==""d ________ _ 

MAME Of CARRIER No 4· .. ,i'-"•S-'."*'S'.·.~R,M=~· · .. DWfcllll=·-~---'-----'-·-;'\_'1_· ..... 

W.ME Of c:,,\AAll;R l«I. 6: . ·.· .. -----
~~ " . 

FROM: 

SHll'UENHb' USN 20t5--011-lJSEU)7 

' CATE:.:.., _,1:GI.H ....... 1»=,.,f l..._,,--...... __ =. 
'WSIO N.o.:__...,~~.1_.m.,.,.~~--"--

-

c-.oHSICINOR· AW3 torU.'l N•"" d N!IF.tndlon llnd 

. STREET 3ttlT Slnluu AW!. 

~!ATE· 1.Q' , nv W!liQ 'tl! III ·;§"1).tc; •lolD " . I 

lll-lONE: ~t74-1fl6 i.t1'66oi:: ·20640 P110NE: GO~T-1f29 
-

2l HOUR EMERGENCY RESPONSE TELEPHONE No: ConulnerHo .. JSEUOOQ031 ----· 

Tl\lekHo. __ ~3~12~----Call INFOTRAC 1-800~!1'.l 

No or UNfTS 

- __ 1 __ _ 

~l'!Ofl'flOd~I _ 

,., 
Molt-~ t• •• ~ dcpcod1lm on..-.... ltC,I;*• •• 
Wq•-J lo.ea.~n~.,._ ~ ar iad.n.d 
~1111111 11f11• ptqle1J. 
lhl~d......_,....&...colh~-~ tf)'«~--- tJr t'lc'q,pt'f lo t»mt o=a:'N1$iG 

.,Gt1,no1r<o.z . 

111.31<; DliSQtll"T10lj IPIIOPffi 5111P!'1NG NAME. W.V.RD CLASS, TOT~LQU""1TT'/ Gros, WEIGHT NET WEIGl4T 

rlal Soll 

Tl\·= u, ...Cl 

.:Q)' 

~~~~..:::;, ... ...................... -~-~.,,. 
.............. -.-ci 

""-""'·· 

-3 /Lfl{,{J-1) p- (Zg 

t£/?JDI ,~-
~ 

b;~vL-~t~ 
rJV--$ ~,J / I / Jil / 10 

/klucJ Ju..cetvetfl ;}:}SOO;tt1 lut a1,( 

~ f.tch.evu/ 71,a:J~ v,a unaJ. r.21, /15 



11): 

CONSIGNEE:: UR ~""'" lcla!KL lne. 

~ lfWllllUmle~RO&G 

CITY: 

l1F>00DE· 11,JU4 

/ ~l/~tbOt:RS(, 
STRAIGHT Bill OF l....UllNG 
--IIOI"--... 

MME OF CNffllER No.1. _,v,,,,-,,,·...,..,.,.,a,,,•-.aan..,,,,,__ _______ _ 
NAME Of CARRll:R No. 2. W lau!Mm-...d ...... --·----

NAME OF~RRIER No. 9' ,=U::.,1'11::.::oa=l'u=lk=-:lt:::i...:::;:,: .. <-=aad _______ _ 

MMEOf CAARleR No.~- ..,lt=-=~FDfter=,_TnNIIIMl==------- 

NAME OF CARRIER No. 5. 

Fffl)911: 

IH'MENT!lr. USN 2015-'>11-llSEJ.'f:!I 

0,0.l"E: 1!Df2111G 
WSIQ NO~ 31"22:4 

OONSIGHQR: AWi~ I.IS~ D N8F-4<idm ...... , 

iSTRE!!T nrir Slnwilll Aw . . 

STATE; ID Cll'fY: ln<llon- STATE: MO 

PttONE: eocl,ff+,111.1$ ZJPCOOE 20H) PHONE:. ~MtUa 

. .,, f ~·~~ 

24 HOUR l!IIFl!flGl!NCY RESPONSE!! Tl!L!PHOME No: ~ ..... 1SEU000013 

HO, OF UNITS Hl,1 IIAIIIC DE!ICIIIPTIOII (PROPER SHIP!'.-C NAME, ~D CI..ASS, 

.,.,,..,.•INEA TYPE IDffiTJfll".ATIOff HO (\JN 96 NIil PflGl!ING GROIJP PER 171,191 1J2,t02, ln;M! 

1 Non-rel'luJated DOT materlal (SoUI 

llloilll lntormod•I 

,n,.:lal a• -,~ -,~,,.&lllllllllflt~gn-...,: .......... , .... ...., ... ~1\4( 1!•--~0IO 
...... d ..... .......,ll!l~,, .... -,,,..;.\lii,dw .... _,...,_,~,~='·-.., ..... -.... ~ ~= .... ..,,...,.~~.,, ... ~ ·~ _......_., .... _ ............... .. ........ 

TNGtl""----=9,=12,__~~--

TOTM. QUANTlTY OIOM WEIGHT NET WEIGHT 

'"It'<:~ """' Rhcl 

13.86 45060 37430 

-

I 
---· --

ii.aoa o 1> 
•• otl -1 c.oo 1 

----t,,.l,,fmilf,,~i)-,.""---- .~ _,., 
.... ""°"" ... t. ....... b ___......; ... ~~~.., ~ IN~lta~ ... • -~- ·--n..,,..,w ... ,.,.. . . 

,,.,.._ i::.--, ...... 

__.. ... ·---· _...., .. .. .... - - ...... _,_...,._ -- --

.~ 

.-~ 

-~.-·l'll-... ~lllod-,,_ ... d ......... _,.. . ----...... ,--.. .,.,--~ .. ,. .... --.... ...,., ~·la·~~..,..tlillll,illlJIII.C'•t11••Ul'af-*11 __ ..,CIDlllaaa.,,.,,. _.. .. - ...... ,.. .. ..,.._ 

..,,. ... 

~,..._..OM'WllllnM~•tl(llilll• .. '-litltl~'~W~J'\hl _.........,.., ... _._ . ..,_ .. ._"1""'hlwh""""'"" -"'--... ...... 

','·-~ 
'" 

·--··3111 

J/1) 97 IJ ~ cf '-I a fWL- e, 3 ·liil 
t1/~/1~ 

\0 \'t~r ,-e_l~Ot:Sed ~'\.rV; viJ -.~ 
(i"'-e"5e I t,l_,' ,' o,,r1 4 

lic1u.a..~ ,A.lCel '-~ :;)4'(D 401t1 wf..csk._ 
fJ-t \ f IC ltCtJtC{ ffll~,{~_u.., V ( ~ -~J 

.i£.. ,~1t // ~ 
:~ 

,ti 
~,.:"J 



USEI Part B Permit 
EPA ID. No.: IDD073114654 

Revision Date: September 9, 2015 
Figure 2-1 

EMPTY CONTAINER DECONTAMINATIO~l RETURNED TO SERVICE FORM1 

j:EXEMPT MATERIAL CO~TAINERUvlPE SAMPLES (300 SQ. CM.) 

CONTAiiiiERi urJ~~R.(IMletiJ,~. No·,,.' · • ·. ' .;· . ~~ IPPING Do~~~~:r ; l\ <:::..NW \S- u \ \ -
'/;'.: ··steP.~:i : ~ls cohtain~ }sib'fvJ,Gle~n?:'J,?1!:Ye.s11Jr: · No'l!m·O ,· '.; 1ft rit, L}.4:G,-\ "7_ \\-\-~.1~ .a, ~.. I " I l .r'f"',~ """'" ,~t, , -.,., ~ t " ' ~ - ,gt 71, ~, 

If StE;P 1 ·is a~were . ~e~"· then prdc~~cl (o ·.~te ~· .:. , · ., 1 
• 't .. ,, i 

Step 2: Equipment Required: ,. -~. , -: • 
•; ·a. Ludl~m alpha~oeta scintillator .J p/10sw ch de tee.tor (Model 3,;}~~ equivalent.. . -, '2r--. I' 

· i~ Serial Number:ffi Calibration Due: ::! - ::JJ~ I...O 
b. Ludlum Sample Holder (Model 180-1) or equivalent ....,,.-3t>- l-6 
c. Ludlum Scaler/Ratemeler (Model 2224-1) or equivalent.. . --, ::Jf, /,i')H 

Serial Number: ~-00 Calibration Due: -r:.-:> ' ~ 
d. Bicron MicroRem or equivalent.. . ........... Serial Number: ICZ Calibration Due: If.!. (f--t':f 

lr9-)S-~ 
A. ALPHA O 8. BETA <?._ C) 

Background· cpm Background: ,._) - \ cpm 

Efficiency: 31.3D % (cpm/dpm) Efficiency: qq, l ·0% (cpm/dpm) 

Inside Readings: Front Inside Readings: 

Sample Gross NetCPM alpha DPM· 

# CPM 
(Gross CPM (Ne!CPMI 

-Bkg) Efficiency) 

Sample Gross Net CPM beta DPM" 

# CPM 
(Gross CPM (Nel CPM I 

- Bkg) Efficiency) 

1 9 d ~ 2 

1 .-·~ 0 D 
2 Q d '5 

4 
2 3--:\-- 0 Q 

: 

3 t'1 0 D 5 

3 

~~ 0 0 
4 

\ \ 3 Rear 
4 ?')lo 0 () 

5 0 0 0 5 ~~ 0 0 
'Enter the total alpha and l,ela DPM for each sample into Step 3.A. For example, add the alpha DPM results of sample 1 to the beta 
DPM results of sample 1 and enter the tota l in Step 3.A. 

Step 3. Survey Results Evaluation 

TOTAL CONTAMINATION - DPM/WIPE (ALPHA+BETA): 

A. 1 cs dprn, 2 ----- 5 dpm, 3 c) dpm,4 -~ 0 dpm, 5 _ _,~~--dprn 

Is Fixed Contamination <500 µrem (Class 7 Only)? Yes D No O NIA O('(< ~ 
Can the container be Returned to Seivice (~6600 dpm/wipe sample)? Yes~ No D 

8. Approved for Returned to Service by: 

Printed name of Radiation Technician "I::n..r1ou \._\ 0-.r:: I DW 

C. Signed: 0 n no.."--' 9 -Mot\ QA512£ 
Radiation Technician 

Date: \ \-~3- \S 
Start Time· } \ , 54: 
End Time: \ \ ~ sq 

1 This -"'"'"Y form~ ll(ll provide or constitule the "wircs11 ictetl (lice} rclc:a.<1!" u( the p,:,cl~c 1>r convcynnce. 
1 "V,:,/1,/y t:li:on •• 1m:on,r: /'r,te,uially oontaminolecl lllfJfUlo/ ,m 1hr: /111ulor ft{ ,:ad, l:'Xl{MI 7' MA 11://IAJ, l::'mtolflt!r wM t, 1:tm 11wmi:of/y ht re.1111>t>C!d with II f,mn111 . 
. \hm,tt.l n,• "'l!ta- wm,lor l,nntl 1m,t I.,· ~tmn•trf. Mar~rU1/ f/,(11 I,\ 111nt.:th'tJI Ill r lilrJ\·~ wit!, n h1,mm uud or ~"lm11t•I implf 1\ //,al 1hmT: trill he \'WIit! .... n,m-;/n 1/t,. fL.,,d,j/ 
ll'lll/lflli/f)! 71,~ (l//111/f/l( ,,r '"-''""" fef, '"' 1/1,: ,·,,11r11F11t•• Wll'/i11·, • t:.rmltf ,,,,,,,,,,, • . , tnml·.,· " "'' dr,/ll{WII fl(J/111: f~· /('{/ h1• 1/1,• /trnom "' ,·/1rm·IMi1 ((('lt o'/W 1/rn,, ••'1·, " 
I C:/11 ~'.W ll ltt/ll'r tt•fft: Wtlllp/u t,f1/,i.'i:. I t!..1t/1 fll t ' lt't fl ltt' 1))1f{Jfl/c!(( ( mt/ (ll lll fr~t•t/ t1flfCJ'1,t.:. lf11,1. Jtr:/lfl'IIU(f /11 .~n·ln• /IJT l('t:t/111 1• • • 
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J 5 / / d 3) D03 7 

ITO: 

txlf~GIGNE~ U"IEcol~ ...,_ 

sn1eET ,!WOO t.1:m11v noacr 

CITY: Gr<NIVfoW 

:ZIPCOOE. ,~u.4 

STRAIGHT' 81Ll.! OF LADING 
OlltGIH,\I. . WOT N~01'Wllli 

NAME Of OARRIE/t 

NAME OF CARRIER No. 5, 

fROfol, 

lf'M fjSfGI\IOR. 

l!iTREET 

b..,. ... ,,, !I) :aTY' 
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EPA ID. No : ID0073114654 

Revision Date: September 9, 2015 

EMPTY CONTAINER DECONTAMINATION/ RETURNED TO SERVICE FORM 1 

EXEMPT MATERIAL CONTAINER WIPE SAMPLES {300 SQ. CM.) 

CONTAINER NUMBER (! MC)/1~. ~o: \SE.Utc:D75 SHIPP!NG Doc~_~ENT ~~MBER: ~USN~=tZO~lLI..L--'cl"l""--J,,_b..J-~ ho)( . 
Step 1: . Is container '-V1s1{1ly Clean?"?2 Yl§!slR: ('.!,o o.rp., 0 :t\ it: , . 
If Step 1 is answered "yes", then proceed to ;Step 2. \ ~ 1

~ >\'l 
Step 2: Equipment Required: 

a. Ludlum alpha/beta scintillator - Phoswich detector (Model 43-2-2 ) or equivalent.. ., I c- \ . , 

Serial Number:1?£-15(.A'-j{j:alibration Due:~~ 
b. Ludlum Sample Holder (Model 180-1) or equivalent 

Serial Number: \it._'2-L..\ffi Calibration Due: · 
c. LL1dlurn Scaler/l~atemeter (Model 2224-1) or equivalent... ~ 

d. Bicron MicroRe111 or equivalent.. ............ Serial Number:fud!p[[q_ Calibration Due: 

A. ALPHA (+'-\ 
Background: -V-- cpm 

Efficiency: , 5_% (cpm/dpm) 

Inside Readings 

Sample Gross NetCPM alpha DPM• 

# CPM (Gross CPM (NetCPM/ 
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B. BETA ':zl 
Background: L,) cpm 

Efficiency:7S,<l q % (cpm/dpm) 

Inside Readings: 
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# 
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z_ 
14 
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(Net CPM/ 

Efficiency) 

~ 
5L\ 

[) 
*Enter the total alpha and beta DPM for each sample into Step 3.A. For example, add the alpha DPM results of sample 1 to the beta 
OPM results of sample 1 and enter the total in Step 3.A. 

Step 3. Survey Results Evaluation 

TOTAL CONTAMINATION - DPM/WJPE (ALPHA+BETA): 

A. 1_j{~_dpm, 2_LJ2=={)"--dpm, 3--=L)=-· _dpm, 4 ·4D dpm, s---=-0-=--_dpm -Is Fixed Contamination <500 µrem (Class 7 Only)? Yes D No D NI~ e -~ 
Can the container be Returned to Service (~6600 dpm/wipe sample)? Yes~ No D 

B. Approved for Returned Date: _,,...,_~__,...._
1
_,__.__ __ 

Start Time: ,_r_.2;,).._
1.._.!l.._2._r-----

End Time: -'-I ~-=-
1
....,• l'---'<.['..__ __ _ 
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CERTIFICATE OF DISPOSAL 

December 02,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2015-011-USEl-13/ was received 
by U.S. Ecology, Inc., on 11/20/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/20/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112010028-USN 2015-011-USEl-13-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: 100073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

December 02,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2015-011-USEl-07/ was received 
by U.S. Ecology, Inc., on 11/20/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/20/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112010044-USN 2015-011-USEl-07-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: IDD073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

December 02,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2015-11-USEl-09/ was received 
by U.S. Ecology, Inc., on 11/20/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/20/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112010051-USN 2015-11-USEl-09-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: 100073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

December 02,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2015-011-USE--10/ was received 
by U.S. Ecology, Inc., on 11/20/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/20/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112010057-USN 2015-011-USE--10-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: 100073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

November 30,2015 

AWS FOR US NAVY @ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN2015-011-USEl-11/ was received 

by U.S. Ecology, Inc., on 11/23/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 

and U.S. Ecology's permits and disposed of on 11/23/2015 in accordance with permits and laws regulating 

this facility. 

Reference Number: 15112310087-USN2015-011-USEl-11-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 

EPA ID: IDD073114654 

Waste Stream #: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

November 30,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN2015-011-USEl-08/ was received 
by U.S. Ecology, Inc., on 11/23/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/23/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112310088-USN2015-011-USEl-08-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: 100073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

November 30,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN2015-011-USEl-12/ was received 
by U.S. Ecology, Inc., on 11/24/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/24/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112410117-USN2015-011-USEl-12-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: 100073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

November 30,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2015-011-USEl-03/ was received 
by U.S. Ecology, Inc., on 11/24/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/24/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112410138-USN 2015-011-USEl-03-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: 100073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

November 30,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2015-011-USEl-04/ was received 
by U.S. Ecology, Inc., on 11/24/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/24/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112410145-USN 2015-011-USEl-04-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: IDD073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

November 30,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2015-011-USEl-05/ was received 
by U.S. Ecology, Inc., on 11/25/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/25/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112510160-USN 2015-011-USEl-05-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: IDD073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

November 30,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2015-011-USEl-01/ was received 
by U.S. Ecology, Inc., on 11/25/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/25/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112510170-USN 2015-011-USEl-01-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: IDD073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

November 30,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2015-011-USEl-02/ was received 
by U.S. Ecology, Inc., on 11/25/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/25/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112510178-USN 2015-011-USEl-02-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: 100073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

November 30,2015 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3787 STRATUS AVE. 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2015-011-USEl-06/ was received 
by U.S. Ecology, Inc., on 11/24/2015 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of on 11/24/2015 in accordance with permits and laws regulating 
this facility. 

Reference Number: 15112410130-USN 2015-011-USEl-06-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: IDD073114654 

Waste Stream#: 31442-0 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



 

 

 
 

 
 
 
 
 

Appendix X 
 

Soil Laydown Area Survey Reports 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 120588

10/7/2015 11:30 Daniel Spicuzza 318218

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

DATE:
INSTRUMENTATION USED

10/7/2015 10:10
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-01

N/A N/A
N/A

LOCATION: NSF Indian Head IR Site 1 Soil Laydown Area
N/A N/A N/A

SURVEYOR: William Wylie
N/A N/A N/A N/A N/A N/A N/A

N/A

2350-1 6/19/2016 N/A N/A N/A 5327

44-10 CPM

Isotopes of Concern: Th-232 Static Count Time:

Soil Laydown Area Pre Job Gamma Scan Survey

Comments:

The area was 50% gamma scan surveyed.

Action Level: 7,110 cpm.

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/7/2015

Daniel Spicuzza
Time: 11:30

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-01

William Wylie NSF Indian Head IR Site 1 Soil Laydown Area

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 126172

12/15/2015 12:30 Daniel Spicuzza 192589

N/A Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

DATE:
INSTRUMENTATION USED

12/14/2015 11:25
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-041

N/A N/A
N/A

LOCATION: NSF Indian Head IR Site 1 Soil Laydown Area
N/A N/A N/A

SURVEYOR: William Wylie
N/A N/A N/A N/A N/A N/A N/A

N/A

2350-1 6/19/2016 N/A N/A N/A 5246

44-10 CPM

Isotopes of Concern: Th-232 Static Count Time:

Soil Laydown Area Post Job Gamma Scan Survey

Comments:

The area was 50% gamma scan surveyed.

Action Level: 6,216 cpm.

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 12/15/2015

Daniel Spicuzza
Time: 12:30

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-041

William Wylie NSF Indian Head IR Site 1 Soil Laydown Area

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



 

 

 
 

 
 
 
 
 
 

Appendix Y 
 

Miscellaneous Survey Reports 
 



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 8.1 α 0.0

βγ 36.5% βγ 9.1% βγ 180.7 βγ 426.3

DATE: TIME: Reviewed by: N/A

10/9/2015 10:55 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Incoming Survey of Front End Loader

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-03

2360 12/17/2015
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/9/2015 10:00
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

1

4

2

3

5

7

8

9

10

6

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -7.3 64.9 2.7 1.1 Inside Bucket
2 N/A -7.3 -29.5 2.7 28.5 Outside Bucket
3 N/A -2.1 64.9 2.7 -9.9 Steps
4 N/A -12.5 123.9 0.0 44.9 Left Tires
5 N/A -2.1 -47.2 2.7 -9.9 Right Tires
6 N/A -2.1 106.2 2.7 39.5 Floor Boards
7 N/A -17.7 35.4 5.4 55.9 Under Bucket
8 N/A -12.5 0.0 5.4 6.6 Rear Bumper
9 N/A -22.9 112.1 2.7 44.9 Left Mud Flaps
10 N/A -28.1 182.9 2.7 50.4 Right Mud Flaps
4D N/A N/A N/A 0.0 39.5 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/9/2015

Daniel Spicuzza
Time: 10:55

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-03

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



18.43% α 0.00

9.13% β 426.30

9.63% α 33.25

8.48% β 1321.53

N/A

N/A

α
β
α
β

10/9/2015

1000

  Reviewed by: 10/9/2015

10:55:00 AM

Daniel Spicuzza
Date:

  Radiological Control Technician: William Wylie Date:

Time:

  Disposition of Equipment or Materials: Free Release.

5.4 dpm / 100cm2

Maximum Removable
55.9 dpm / 100cm2

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED 
AND BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL 
RELEASE AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

Contamination Levels:

-2.1 dpm / 100cm2

Maximum Fixed
182.9 dpm / 100cm2

N/A N/A
N/A N/A N/A Ν/Α

N/A N/A

2360
276986 12/17/2015

α

43-93 β

Model # Serial # Cal Due Date Efficiency Background

2929 115563 5/19/2016
α

β

  Description of Equipment or Materials: Incoming Survey of Front End Loader

Survey Equipment:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # NSFIH-03 Date : 10/9/2015

  Project Location : NSF Indian Head Site 1

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 8.1 α 0.0

βγ 36.5% βγ 9.1% βγ 180.7 βγ 426.3

DATE: TIME: Reviewed by: N/A

10/9/2015 11:35 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Incoming Survey of Excavator

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-04

2360 12/17/2015
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/9/2015 10:55
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

1

4

2

3 5

7

8

9
10

6

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -7.3 76.7 5.4 55.9 Inside Bucket
2 N/A -17.7 23.6 5.4 12.1 Outside Bucket
3 N/A -12.5 59.0 2.7 6.6 Left Tracks
4 N/A -7.3 100.3 0.0 28.5 Left Tracks
5 N/A -12.5 53.1 5.4 44.9 Right Tracks
6 N/A -12.5 47.2 2.7 34.0 Right Tracks
7 N/A -12.5 23.6 5.4 -4.4 Cab Floor
8 N/A -17.7 165.2 5.4 6.6 Cab Controls
9 N/A -22.9 135.7 5.4 28.5 Right Back
10 N/A -22.9 123.9 2.7 17.5 Left Back
2D N/A N/A N/A 5.4 1.1 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/9/2015

Daniel Spicuzza
Time: 11:35

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-04

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



18.43% α 0.00

9.13% β 426.30

9.63% α 33.25

8.48% β 1321.53

N/A

N/A

α
β
α
β

10/9/2015

1055

  Reviewed by: 10/9/2015

11:35:00 AM

Daniel Spicuzza
Date:

  Radiological Control Technician: William Wylie Date:

Time:

  Disposition of Equipment or Materials: Free Release.

5.4 dpm / 100cm2

Maximum Removable
55.9 dpm / 100cm2

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED 
AND BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL 
RELEASE AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

Contamination Levels:

-7.3 dpm / 100cm2

Maximum Fixed
165.2 dpm / 100cm2

N/A N/A
N/A N/A N/A Ν/Α

N/A N/A

2360
276986 12/17/2015

α

43-93 β

Model # Serial # Cal Due Date Efficiency Background

2929 115563 5/19/2016
α

β

  Description of Equipment or Materials: Incoming Survey of Excavator

Survey Equipment:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # NSFIH-04 Date : 10/9/2015

  Project Location : NSF Indian Head Site 1

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 12.3 α 0.5

βγ 36.5% βγ 9.1% βγ 181.7 βγ 431.8

DATE: TIME: Reviewed by: N/A

10/16/2015 12:55 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/16/2015 11:45
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-014

N/A N/A
N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Ra-226 Static Count Time:

Weekly Trailer Survey

Comments:

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A 2.2 39.5 Table
2 N/A N/A N/A 4.9 50.4 Table
3 N/A N/A N/A -0.5 61.4 Floor
4 N/A N/A N/A 4.9 -26.3 Table
5 N/A N/A N/A 4.9 -48.2 Table
6 N/A N/A N/A 4.9 17.5 Floor
7 N/A N/A N/A 2.2 28.5 Floor
8 N/A N/A N/A -0.5 -4.4 Table
9 N/A N/A N/A 2.2 -20.8 Table
5D N/A N/A N/A 4.9 -42.7 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/16/2015

Daniel Spicuzza
Time: 12:55

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-014

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 185.4 βγ 451.5

DATE: TIME: Reviewed by: N/A

10/29/2015 10:00 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Outgoing Survey of Front End Loader

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-037

2360 12/17/2015
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/29/2015 08:45
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

1

4

2

3

5

7

8

9

10

6

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -12.5 35.4 1.6 30.7 Inside Bucket
2 N/A -12.5 112.1 1.6 36.2 Outside Bucket
3 N/A -12.5 64.9 4.3 19.7 Steps
4 N/A -17.7 100.3 4.3 8.8 Left Tires
5 N/A -7.3 88.5 1.6 -2.2 Right Tires
6 N/A -7.3 118.0 4.3 30.7 Floor Boards
7 N/A -17.7 70.8 -1.1 -18.6 Under Bucket
8 N/A -17.7 53.1 -1.1 19.7 Rear Bumper
9 N/A -22.9 159.3 1.6 8.8 Left Mud Flaps
10 N/A -28.1 118.0 1.6 41.6 Right Mud Flaps
3D N/A N/A N/A 4.3 14.2 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/29/2015

Daniel Spicuzza
Time: 10:00

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-037

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



18.43% α 1.09

9.13% β 451.51

9.63% α 33.25

8.48% β 1321.53

N/A

N/A

α

β

α

β

10/29/2015

0845

  Reviewed by: 10/29/2015

10:00:00 AM

Daniel Spicuzza
Date:

  Radiological Control Technician: William Wylie Date:

Time:

  Disposition of Equipment or Materials: Free Release.

4.3 dpm / 100cm2

Maximum Removable
41.6 dpm / 100cm2

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED 
AND BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL 
RELEASE AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

Contamination Levels:

-7.3 dpm / 100cm2

Maximum Fixed
159.3 dpm / 100cm2

N/A N/A
N/A N/A N/A Ν/Α

N/A N/A

2360
276986 12/17/2015

α

43-93 β

Model # Serial # Cal Due Date Efficiency Background

2929 115563 5/19/2016
α

β

  Description of Equipment or Materials: Outgoing Survey of Front End Loader

Survey Equipment:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # NSFIH-037 Date : 10/29/2015

  Project Location : NSF Indian Head Site 1

Rev 2  03/13/2006



TIME:

276986 α 38.5% α 9.6% α 76.7 α 33.2

299605 βγ 33.9% βγ 8.5% βγ 428.5 βγ 1321.5

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 185.4 βγ 451.5

DATE: TIME: Reviewed by: N/A

10/29/2015 11:25 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Outgoing Survey of Excavator

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A 3
µR/hr

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-038

2360 12/17/2015
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/29/2015 09:45
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

1

4

2

3 5

7

8

9
10

6

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -12.5 135.7 4.3 36.2 Inside Bucket
2 N/A -17.7 53.1 4.3 8.8 Outside Bucket
3 N/A -12.5 88.5 7.1 -13.2 Left Tracks
4 N/A -17.7 94.4 7.1 -35.1 Left Tracks
5 N/A -12.5 82.6 4.3 36.2 Right Tracks
6 N/A -12.5 106.2 4.3 52.6 Right Tracks
7 N/A -12.5 53.1 1.6 47.1 Cab Floor
8 N/A -12.5 106.2 7.1 3.3 Cab Controls
9 N/A -22.9 41.3 4.3 -24.1 Right Back
10 N/A -22.9 147.5 4.3 19.7 Left Back
6D N/A N/A N/A 4.3 41.6 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/29/2015

Daniel Spicuzza
Time: 11:25

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-038

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



18.43% α 1.09

9.13% β 451.51

9.63% α 33.25

8.48% β 1321.53

N/A

N/A

α
β
α
β

10/29/2015

0945

  Reviewed by: 10/29/2015

11:25:00 AM

Daniel Spicuzza
Date:

  Radiological Control Technician: William Wylie Date:

Time:

  Disposition of Equipment or Materials: Free Release.

7.1 dpm / 100cm2

Maximum Removable
52.6 dpm / 100cm2

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED 
AND BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL 
RELEASE AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

Contamination Levels:

-12.5 dpm / 100cm2

Maximum Fixed
147.5 dpm / 100cm2

N/A N/A
N/A N/A N/A Ν/Α

N/A N/A

2360
276986 12/17/2015

α

43-93 β

Model # Serial # Cal Due Date Efficiency Background

2929 115563 5/19/2016
α

β

  Description of Equipment or Materials: Outgoing Survey of Excavator

Survey Equipment:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # NSFIH-038 Date : 10/29/2015

  Project Location : NSF Indian Head Site 1

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 73.7% α 18.4% α 14.0 α 1.1

βγ 36.5% βγ 9.1% βγ 185.4 βγ 451.5

DATE: TIME: Reviewed by: N/A

10/29/2015 13:55 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

10/29/2015 12:30
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-039

N/A N/A
N/A

LOCATION: NSF Indian Head Site 1
2929 115563 5/19/2016

SURVEYOR: William Wylie
Model 19 98100 12/22/2015 N/A N/A N/A 3

µR/hr

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

q Weekly Trailer Survey

Comments:

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A 4.3 -7.7 Table
2 N/A N/A N/A 4.3 -13.2 Table
3 N/A N/A N/A 1.6 8.8 Floor
4 N/A N/A N/A -1.1 -24.1 Table
5 N/A N/A N/A 4.3 -13.2 Table
6 N/A N/A N/A 1.6 25.2 Floor
7 N/A N/A N/A 1.6 -18.6 Floor
8 N/A N/A N/A -1.1 -51.5 Table
9 N/A N/A N/A 1.6 30.7 Table
3D N/A N/A N/A 1.6 -2.2 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 10/29/2015

Daniel Spicuzza
Time: 13:55

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-039

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



TIME:

297826 α 34.2% α 8.6% α 74.6 α 25.7

323053 βγ 25.5% βγ 6.4% βγ 598.2 βγ 1945.1

α 74.0% α 18.5% α 16.2 α 5.4

βγ 52.8% βγ 13.2% βγ 111.8 βγ 361.4

DATE: TIME: Reviewed by: N/A

12/15/2015 08:05 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Outgoing Survey of Front End Loader

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A N/A
N/A

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 61549 5/18/2016

SURVEYOR: William Wylie
N/A N/A N/A

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-042

2360 1/30/2016
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

12/14/2015 12:30
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

1

4

2

3

5

7

8

9

10

6

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -2.3 54.9 5.4 25.0 Inside Bucket
2 N/A -2.3 -117.6 3.6 14.9 Outside Bucket
3 N/A -2.3 -47.1 1.8 30.1 Steps
4 N/A -8.2 -54.9 5.4 37.6 Left Tires
5 N/A -2.3 0.0 7.2 2.3 Right Tires
6 N/A -14.0 -31.4 9.0 17.4 Floor Boards
7 N/A -8.2 23.5 1.8 22.5 Under Bucket
8 N/A -8.2 -117.6 0.0 14.9 Rear Bumper
9 N/A -14.0 -31.4 1.8 19.9 Left Mud Flaps
10 N/A -19.9 31.4 3.6 32.6 Right Mud Flaps
6D N/A N/A N/A 7.2 12.4 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 12/15/2015

Daniel Spicuzza
Time: 8:05

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-042

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



18.50% α 5.41

13.20% β 361.36

8.55% α 25.73

6.38% β 1945.10

N/A

N/A

α

β

α

β

12/14/2015

1230

  Reviewed by: 12/15/2015

08:05:00 AM

Daniel Spicuzza
Date:

  Radiological Control Technician: William Wylie Date:

Time:

  Disposition of Equipment or Materials: Free Release.

9.0 dpm / 100cm2

Maximum Removable
37.6 dpm / 100cm2

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED 
AND BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL 
RELEASE AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

Contamination Levels:

-2.3 dpm / 100cm2

Maximum Fixed
54.9 dpm / 100cm2

N/A N/A
N/A N/A N/A Ν/Α

N/A N/A

2360
297826 1/30/2016

α

43-93 β

Model # Serial # Cal Due Date Efficiency Background

2929 61549 5/18/2016
α

β

  Description of Equipment or Materials: Outgoing Survey of Front End Loader

Survey Equipment:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # NSFIH-042 Date : 12/14/2015

  Project Location : NSF Indian Head Site 1

Rev 2  03/13/2006



TIME:

297826 α 34.2% α 8.6% α 74.6 α 25.7

323053 βγ 25.5% βγ 6.4% βγ 598.2 βγ 1945.1

α 74.0% α 18.5% α 16.2 α 5.4

βγ 52.8% βγ 13.2% βγ 111.8 βγ 361.4

DATE: TIME: Reviewed by: N/A

12/15/2015 08:10 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Outgoing Survey of Excavator

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A N/A
N/A

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 61549 5/18/2016

SURVEYOR: William Wylie
N/A N/A N/A

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-043

2360 1/30/2016
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

12/14/2015 13:15
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

1

4

2

3 5

7

8

9
10

6

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -2.3 54.9 0.0 4.8 Inside Bucket
2 N/A 3.5 39.2 -1.8 19.9 Outside Bucket
3 N/A 3.5 7.8 0.0 14.9 Left Tracks
4 N/A -8.2 15.7 5.4 37.6 Left Tracks
5 N/A -2.3 -23.5 5.4 9.8 Right Tracks
6 N/A -2.3 47.1 3.6 22.5 Right Tracks
7 N/A 3.5 -31.4 5.4 30.1 Cab Floor
8 N/A -2.3 86.3 5.4 37.6 Cab Controls
9 N/A -14.0 -62.7 7.2 45.2 Right Back
10 N/A -8.2 86.3 5.4 32.6 Left Back
3D N/A N/A N/A 5.4 12.4 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 12/15/2015

Daniel Spicuzza
Time: 8:10

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-043

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



18.50% α 5.41

13.20% β 361.36

8.55% α 25.73

6.38% β 1945.10

N/A

N/A

α
β
α
β

12/14/2015

1315

  Reviewed by: 12/15/2015

08:10:00 AM

Daniel Spicuzza
Date:

  Radiological Control Technician: William Wylie Date:

Time:

  Disposition of Equipment or Materials: Free Release.

7.2 dpm / 100cm2

Maximum Removable
45.2 dpm / 100cm2

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED 
AND BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL 
RELEASE AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

Contamination Levels:

3.5 dpm / 100cm2

Maximum Fixed
86.3 dpm / 100cm2

N/A N/A
N/A N/A N/A Ν/Α

N/A N/A

2360
297826 1/30/2016

α

43-93 β

Model # Serial # Cal Due Date Efficiency Background

2929 61549 5/18/2016
α

β

  Description of Equipment or Materials: Outgoing Survey of Excavator

Survey Equipment:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # NSFIH-043 Date : 12/14/2015

  Project Location : NSF Indian Head Site 1

Rev 2  03/13/2006



TIME:

297826 α 34.2% α 8.6% α 74.6 α 25.7

323053 βγ 25.5% βγ 6.4% βγ 598.2 βγ 1945.1

α 74.0% α 18.5% α 16.2 α 5.4

βγ 52.8% βγ 13.2% βγ 111.8 βγ 361.4

DATE: TIME: Reviewed by: N/A

12/15/2015 08:55 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   Non-routine K = 1000

Outgoing Survey of Bobcat

Comments:

N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

N/A N/A N/A N/A
N/A

N/A N/A N/A N/A N/A

LOCATION: NSF Indian Head Site 1
2929 61549 5/18/2016

SURVEYOR: William Wylie
N/A N/A N/A

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-044

2360 1/30/2016
43-93

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

12/14/2015 13:55
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

#

1

4

2

3
5

7

8

9

10

6

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 9.4 -23.5 5.4 2.3 Inside Bucket
2 N/A 3.5 -70.6 3.6 27.5 Outside Bucket
3 N/A 3.5 70.6 3.6 -10.4 Left Tracks
4 N/A -2.3 54.9 1.8 9.8 Left Tracks
5 N/A -8.2 0.0 5.4 35.1 Right Tracks
6 N/A -2.3 78.4 3.6 12.4 Right Tracks
7 N/A 3.5 47.1 5.4 22.5 Cab Floor
8 N/A -2.3 39.2 5.4 22.5 Cab Controls
9 N/A -14.0 7.8 7.2 9.8 Right Back
10 N/A -2.3 62.7 5.4 22.5 Left Back
4D N/A N/A N/A 1.8 4.8 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 12/15/2015

Daniel Spicuzza
Time: 8:55

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Contact 1 Meter

N/A N/A
N/A N/A

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-044

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments

Rev 2  03/13/2006



18.50% α 5.41

13.20% β 361.36

8.55% α 25.73

6.38% β 1945.10

N/A

N/A

α

β

α

β

12/14/2015

1355

  Reviewed by: 12/15/2015

08:55:00 AM

Daniel Spicuzza
Date:

  Radiological Control Technician: William Wylie Date:

Time:

  Disposition of Equipment or Materials: Free Release.

7.2 dpm / 100cm2

Maximum Removable
35.1 dpm / 100cm2

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED 
AND BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL 
RELEASE AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

Contamination Levels:

9.4 dpm / 100cm2

Maximum Fixed
78.4 dpm / 100cm2

N/A N/A
N/A N/A N/A Ν/Α

N/A N/A

2360
297826 1/30/2016

α

43-93 β

Model # Serial # Cal Due Date Efficiency Background

2929 61549 5/18/2016
α

β

  Description of Equipment or Materials: Outgoing Survey of Bobcat

Survey Equipment:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # NSFIH-044 Date : 12/14/2015

  Project Location : NSF Indian Head Site 1

Rev 2  03/13/2006



TIME:

297826 α 34.2% α 8.6% α 74.6 α 25.7

323053 βγ 25.5% βγ 6.4% βγ 598.2 βγ 1945.1

α 74.0% α 18.5% α 16.2 α 5.4

βγ 52.8% βγ 13.2% βγ 111.8 βγ 361.4

DATE: TIME: Reviewed by: N/A

12/15/2015 09:10 Daniel Spicuzza N/A

2 Minutes

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

x

                                                             RADIATION/CONTAMINATION SURVEY FORM                                                 

DATE:
INSTRUMENTATION USED

12/14/2015 14:30
Model 

Inst/Det.
Serial 

Number
Calibration 
Due Date

          Instrument       %      
Efficiency

Total            
% Efficiency

   MDC/MDA + Background +

(dpm/100cm2) (dpm/100cm2)

SURVEY NUMBER: NSFIH-045

2360 1/30/2016
43-93

LOCATION: NSF Indian Head Site 1
2929 61549 5/18/2016

SURVEYOR: William Wylie
N/A N/A N/A N/A N/A N/A N/A

N/A

N/A N/A N/A N/A N/A N/A

N/A N/A

Isotopes of Concern: Th-232 Static Count Time:

Outgoing Survey of Hand Tools

Comments:

Routine (Daily / Weekly / Monthly)   Non-routine K = 1000

#

1

4

2

3
5

7

8

9

10

6

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 3.5 23.5 0.0 -2.8 Spade Shovel #1
2 N/A -2.3 -7.8 0.0 19.9 Spade Shovel #1
3 N/A 3.5 23.5 0.0 2.3 Spade Shovel #2
4 N/A -2.3 -7.8 1.8 12.4 Spade Shovel #2
5 N/A -2.3 -23.5 1.8 25.0 Flat Shovel #1
6 N/A -2.3 0.0 0.0 27.5 Flat Shovel #1
7 N/A -2.3 15.7 1.8 40.2 Flat Shovel #2
8 N/A -8.2 -15.7 0.0 12.4 Flat Shovel #2
9 N/A -14.0 -31.4 1.8 30.1 Rake #1
10 N/A -2.3 0.0 1.8 -0.3 Rake #2
3D N/A N/A N/A 0.0 4.8 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 12/15/2015

Daniel Spicuzza
Time: 9:10

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER: NSFIH-045

William Wylie NSF Indian Head Site 1

Location
Exposure Rate  (µR/hr) Fixed + Removable (NET) Removable (NET)

Comments
Contact 1 Meter

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

Reviewer

THIS AREA INTENTIONALLY LEFT BLANK

Rev 2  03/13/2006



18.50% α 5.41

13.20% β 361.36

8.55% α 25.73

6.38% β 1945.10

N/A

N/A

α
β
α
β

12/14/2015

1430

  Reviewed by: 12/15/2015

09:10:00 AM

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # NSFIH-045 Date : 12/14/2015

  Project Location : NSF Indian Head Site 1

  Description of Equipment or Materials: Outgoing Survey of Hand Tools

Survey Equipment:

Model # Serial # Cal Due Date Efficiency Background

2929 61549 5/18/2016
α

β

2360
297826 1/30/2016

α

43-93 β

N/A N/A
N/A N/A N/A Ν/Α

N/A N/A

Contamination Levels:

3.5 dpm / 100cm2

Maximum Fixed
23.5 dpm / 100cm2

Free Release.

1.8 dpm / 100cm2

Maximum Removable
40.2 dpm / 100cm2

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED 
AND BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL 
RELEASE AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

Daniel Spicuzza
Date:

  Radiological Control Technician: William Wylie Date:

Time:

  Disposition of Equipment or Materials:

Rev 2  03/13/2006



 

 

 
 

 
 
 
 

Appendix Z 
Aleut World Solutions, LLC (AWS), 2013.   
Draft Survey Report Site 1 Removal Action, 
Naval Support Facility Indian Head, Indian 

Head, MD, Rev. 0 December 20, 2013. 
 
 
 
 
 
 
 
 
 



 

 

 
 

 
 
 
 

Appendix Z 
Aleut World Solutions, LLC (AWS), 2013.   
Final Survey Report Site 1 Removal Action, 
Naval Support Facility Indian Head, Indian 

Head, MD, Rev. 0 December 20, 2013. 
 
 
 
 
 
 
 
 
 



  Anchorage Corporate Office Phone:  (907) 278-2311 
 615 E. 82nd Ave., Suite 200 Fax:  (907) 278-2350 
 Anchorage, Alaska  99518Website:  www.aleutworldsolutions.com 

 

 

  

FINAL SURVEY REPORT 
IR SITE 1 REMOVAL ACTION 

NAVAL SUPPORT FACILITY INDIAN HEAD 

INDIAN HEAD, MD 

For the: 

U.S. ARMY JOINT MUNITIONS COMMAND 

ROCK ISLAND, IL 

Project No. USN 2011-008 

Contract No. W52P1J-08-D-0034/DO:0054 

December 20, 2013 
Rev. 0 

Prepared by: 

Aleut World Solutions, LLC 
615 E. 82nd Ave. Suite 200 

Anchorage. AK 99518 

 

ii::.W:.a 
ALEUT WORLD SOLUTIONS 



 

/. 

 FINAL SURVEY REPORT 
 

SITE 1 REMOVAL ACTION 

NAVAL SUPPORT FACILITY INDIAN HEAD 

INDIAN HEAD, MD 

 

For the: 

U.S. ARMY JOINT MUNITIONS COMMAND 

ROCK ISLAND, IL 

Project No. USN 2011-008 

Contract No. W52P1J-08-D-0034/DO:0054 

December 20, 2013 
Rev. 0 

Prepared by: 

Aleut World Solutions, LLC 
615 E. 82nd Ave. Suite 200 
Anchorage, Alaska 99518 

 

 

Copy No.:  ________           Controlled          Uncontrolled 



Final Survey Report 
NSF Indian Head Site I 

Aleut World Solutions 

Approvals Page 

Table of Contents 

FINAL STATUS SURVEY REPORT 

q2,-~ "11.{ • 0 ~ 
Written by: _________ ~-------- Date: 12/20/2013 

Daniel Spicuzza> A WS Project Manager 

01g1t.a!ly signed by WG l'lahcy 

WG H ON.cn~WGHaney,c~S.~VIS,LLC. an ey ou,..F10:d o,oratior:s. 

Approved by• trna!1:i:D~no)'@&lt:..'M'Ol1clselulJons com 
• ________ _,. __ B..,ak,--22e,,e1ea.i.85,i5.2~91;e,.a.!ee!8.-K!-1e-&s•l'8<0eeo---- Date:.~_,1 ..... 2.,_./2...,.0,LL/2~() ..... 1~~...___~~ 

William Haney, A WS Field Projects Manager 

WHITAKER.FRANK ~;i:~~~:~~~-:N,CJR.1270398916 
ON: c,,US, o..U.S. Government. """DoO, o~=PKI, 

Approved by: 
( JR 1 2 7 Q 3 9 8 91 6 ou=USA. <n=VllilTAKl:R.fRANK.CJR.127039891~ 

• • • . . Dote:W16.0<S.071S:54:55-0S'OO' Date: _ _._1 _2 ... 12 .... 0 ... 1 .... 2 .... 0 .... 1 ..... 3.__ __ _ 
Mr. Frank Whitaker, U.S. Army JMC Representative 

Date:.~~1.u,2....,t:Z.....,0"'"/2,"""0..._1..,.3,___~~ 

Ill 



Final Survey Report Table of Contents 
NSF Indian Head Site 1  

Aleut World Solutions 
 
 

iv 

 

TABLE OF CONTENTS 

Section          Page 

1.0 EXECUTIVE SUMMARY 15 

2.0 PROJECT BACKGROUND INFORMATION 18 

2.1 Facility Location 18 

2.2 Facility History/Background 18 

2.3 Site Information 19 

2.3.1 Site Description 19 
2.3.2 Site Background 19 
2.3.3 Previous Investigations and Activities 21 

2.4 License Number, Status, and Authorized Activities 23 

3.0 RADIOLOGICAL CONTROL REQUIREMENTS 24 

3.1 Radiation Work Permit 24 

3.2 Personnel Monitoring and Dosimetry 24 

3.3 Official Exposure Determination and Project Dose Estimate 25 

4.0 SITE PREPARATION, EQUIPMENT AND PERSONNEL 26 

4.1 Accessibility 26 

4.2 Office Space and Restroom Facilities 26 

4.3 Erosion and Sediment Control Plan 26 

4.4 Bin Storage Area 26 

4.5 Bin Storage Area Pre Job Surveys 26 

4.6 Electrical Power 27 

4.7 Temporary Fencing 27 

4.8 Area Posting and Access Control 27 

4.9 Import Backfill Soil 27 

4.10 Training 28 

4.11 Underground Utility Location 28 

4.12 IR Work Approval Permits 28 



Final Survey Report Table of Contents 
NSF Indian Head Site 1  

Aleut World Solutions 
 
 

v 

 

4.13 Incoming Bin Surveys/Inspection 28 

4.13.1 Container Outer Surface Condition 29 
4.13.2 Container Inner Surface Condition 29 
4.13.3 Container Closure 29 

4.14 Personnel 29 

5.0 SOIL REMOVAL AND EXCAVATION ACTIVITIES 31 

5.1 Gamma Scan Surveys 31 

5.2 Soil Samples 31 

5.3 Radiologically Impacted Soil Removal Site 1 41 

5.4 Concrete Slabs 42 

5.5 Dust Suppression 42 

5.6 Air Sampling 42 

6.0 PLANNING PHASE OF RADIOLOGICAL SURVEYS 45 

6.1 Radionuclide of Concern 45 

6.2 Surface Activity Derived Concentration Guideline Limits (DCGLs) for 
Radionuclide of Concern for Equipment, Materials, and Tools 45 

6.3 Derived Concentration Guideline Limit (DCGL) for Radionuclide of Concern 
for Soil 46 

6.4 Data Quality Objectives 46 

6.4.1 Statement of the Problem 47 
6.4.2 Identification of Decisions 48 
6.4.3 Inputs to the Decision 48 
6.4.4 Definition of Study Boundaries 49 
6.4.5 Development of a Decision Rule 49 
6.4.6 Limits on Decision Errors 50 
6.4.7 Optimizing Data Collection 51 
6.4.8 Sampling Process Design 52 

6.5 ALARA Considerations 52 

7.0 IMPLEMENTATION PHASE OF SURVEYS 53 

7.1 Background Reference Radiation Levels 53 

7.2 Area Classifications 55 

7.3 Systematic vs. Biased Sampling 58 

7.4 Survey Instrumentation 58 



Final Survey Report Table of Contents 
NSF Indian Head Site 1  

Aleut World Solutions 
 
 

vi 

 

7.4.1 Instrumentation Selection 58 
7.4.2 Instrument for the Scan Surveys for Alpha and Beta Surface Activity                            

(Concrete/Asphalt Surfaces, Material, Equipment, and Tools) 58 
7.4.3 Instrument for the Direct Measurements for Alpha and Beta Surface 

Activity (Concrete/Asphalt Surfaces, Material, Equipment, and Tools) 58 
7.4.4 Gross Beta-Gamma-Alpha Loose Surface Contamination Surveys 59 
7.4.5 Instrument for the Measurement of Gamma Surface Activity 59 

7.5 Detection Sensitivity—Static and Scan Minimum Detectable Concentration 
(MDC), Gross Alpha-Gross Beta Surveys 60 

7.5.1 Determination of Instrument Efficiency (εI) for Alpha and Beta Surface 
Activity Measurements 60 

7.5.2 Surface Efficiency (εs) for Surface Activity Measurements 61 
7.5.3 Probe Area Correction Factor for Surface Activity Measurements 62 
7.5.4 Static MDC for Gross Alpha-Beta Surveys 62 
7.5.5 Scanning Minimal Detectable Count Rate, (MDCR) 63 
7.5.6 Scan MDC 64 
7.5.7 Scan MDCs for Alpha Emitters (125 cm2 probe) 64 
7.7.9 Scan MDC (Alpha, 125 cm2  Probes) 66 

7.6 Detection Sensitivity—Static and Scan Minimum Detectable Concentration 
(MDC), Gamma Surveys 67 

7.6.1 Static MDC 67 
7.6.2 Scanning Minimum Detectable Count Rate, Gamma 67 
7.6.3 Scan MDC for Gamma Surveys (2-inch by 2-inch NaI Probe) 68 

7.7 Survey Design 69 

7.7.1 Class1 Areas Excavation Area Bottom, Site 1 69 
7.7.2 Equipment, Materials, and Tools 70 

8.0 HEALTH AND SAFETY CONSIDERATIONS 72 

8.1 Hazard Analysis 72 

8.1.1 Radiological Exposure 72 
8.2 Hazard Controls 72 

8.2.1 Radiation Work Permit 72 
8.2.2 PPE 73 
8.2.3 Safety Equipment 73 

8.3 Training 73 

8.4 Hazard Communications 74 



Final Survey Report Table of Contents 
NSF Indian Head Site 1  

Aleut World Solutions 
 
 

vii 

 

9.0 QUALITY ASSURANCE 75 

9.1 Equipment 75 

9.2 Records and Reports 75 

9.3 Quality Control Samples 75 

9.4 Data Management 75 

10.0 SURVEY PROCEDURES AND MEASUREMENT DATA INTERPRETATION 76 

10.1 Surface Activity Measurements 76 

10.2 Investigation Level Calculations 77 

10.3 Data Interpretation 77 

11.0 SURVEY ANALYSIS AND RESULTS 78 

11.1 Site 1 Characterization 78 

11.1.1 Soil Samples 78 
11.1.2 Gamma Count Rates 81 

11.2 Waste Profile Samples 82 

11.3 Soil Laydown Area Surveys 82 

12.0 WASTE MANAGEMENT 83 

12.1 Packaging of Waste Materials 83 

12.2 Shipment and Disposal of the Waste Materials 83 

12.3 Liquid Radioactive Waste 84 

12.4 Mixed Waste 84 

13.0 SITE RESTORATION/POST JOB SURVEYS 85 

13.1 Backfill and Seeding of Excavation Area 85 

13.2 Bin Storage Area Post Job Surveys 85 

13.3 Miscellaneous Surveys 85 

14.0 CONCLUSION 86 

15.0 REFERENCES 87 

 

 

 

 

 



Final Survey Report Table of Contents 
NSF Indian Head Site 1  

Aleut World Solutions 
 
 

viii 

 

 

 

 

TABLES 
Table 1 1st 6” Lift Soil Sample Result Summary Table ................................................................ 37 
Table 2 2nd 6” Lift Soil Sample Result Summary Table ............................................................... 38 
Table 3 3rd 6” Lift Soil Sample Result Summary Table ................................................................ 39 
Table 4 4th 6” Lift Soil Sample Result Summary Table ................................................................ 40 
Table 5 5th 6” Lift Soil Sample Result Summary Table ................................................................ 41 
Table 6 Air Sample Result Summary Table .................................................................................. 44 
Table 7 Radionuclide of Concern .................................................................................................. 45 
Table 8 Surface Activity DCGL’s for Equipment, Materials, and Tools ...................................... 46 
Table 9 Instrumentation for AWS Radiological Surveys .............................................................. 68 
Table 10 Investigation Level Values ............................................................................................. 77 
Table 11 Characterization Sample Summary Table ...................................................................... 81 

 



Final Survey Report Table of Contents 
NSF Indian Head Site 1  

Aleut World Solutions 
 
 

ix 

 

FIGURES 

Figure 1 Naval Support Facility Indian Head Location Map ........................................................ 15 
Figure 2 Site Overview Map ......................................................................................................... 16 
Figure 3 Site 1 Soil Removal Areas .............................................................................................. 23 
Figure 4 1st 6” Lift Soil Sample Location Map ............................................................................. 32 
Figure 5 2nd 6” Lift Soil Sample Map ........................................................................................... 33 
Figure 6 3rd 6” Lift Soil Sample Map ............................................................................................ 34 
Figure 7 4th 6” Lift Soil Sample Map ............................................................................................ 35 
Figure 8 5th 6” Lift Soil Sample Map ............................................................................................ 36 
Figure 9 Background Reference Area Soil Samples ..................................................................... 54 
Figure 10 Background Reference Area Map ................................................................................. 55 
Figure 11 Survey Unit Location Map ............................................................................................ 57 
Figure 12 Characterization Sample Map ....................................................................................... 80 

 

 

 

 

 

 

 

 

 

 

 

 

 



Final Survey Report Table of Contents 
NSF Indian Head Site 1  

Aleut World Solutions 
 
 

x 

 

 

APPENDICES 
 

Appendix A Memorandum of Understandings 

Appendix B Radiation Work Permits (RWPs) 

Appendix C Erosion and Sediment Control Plan 

Appendix D Import Backfill Soil Sample Laboratory Data 

Appendix E IR Work Approval Permits 

Appendix F Incoming Bin Surveys 

Appendix G Excavation Area Gamma Scan Surveys 

Appendix H Excavation Area Soil Sample Laboratory Data  

Appendix I Concrete Slab Surveys 

Appendix J Air Sample Data  

Appendix K Background Reference Area Data 

Appendix L Instrument Calibration Data 

Appendix M Daily Instrument Response Checks 

Appendix N Characterization Sample Laboratory Data 

Appendix O Waste Profile Sample Laboratory Data 

Appendix P Soil Laydown Area Surveys  

Appendix Q Bin Outgoing Surveys 

Appendix R Waste Shipment Documents 

Appendix S Bin Storage Area Surveys  

Appendix T Miscellaneous Surveys 



Final Survey Report Table of Contents 
NSF Indian Head Site 1  

Aleut World Solutions 
 
 

xi 

 

ABBREVIATIONS AND ACRONYMS 

ALARA As Low As Reasonably Achievable 

ANS American Nuclear Society 

ANSI American National Standards Institute 

AOC Areas of Concern 

AWS Aleut World Solutions, LLC 

Bgs Below grade surface 

BLDG Building 

CDE Committed Dose Equivalent 

CFR Code of Federal Regulations 

Cm Centimeter 

Cpm Counts per minute 

DCGLs  Derived Concentration Guideline Limits  

DDE Deep Dose Equivalent 

DOD Department of Defense 

DOT Department of Transportation 

dpm/100 cm2 disintegrations per 100 square centimeters 

DQO Data Quality Objectives 

εi Instrument Efficiency 

εs Surface Efficiency Factor 

Ft Feet 

ft2 square feet 

FSS Final Status Survey 

HASL-300 Environmental Laboratory Procedures Manual, 28th Edition 1997 

HASP Health and Safety Plan 

IOP Instrument Operating Procedure 



Final Survey Report Table of Contents 
NSF Indian Head Site 1  

Aleut World Solutions 
 
 

xii 

 

ISO International Organization for Standardization 

LDE Lens Dose Equivalent 

LLRW Low Level Radioactive Waste 

M Meter 

m2 square meter 

MARSSIM Multi Agency Radiation Survey & Site Investigation Manual 

MDC Minimum Detectable Concentration 

MDCR 

MDE 

Minimal Detectable Count Rate 

Maryland Department of the Environment 

MSDS Material Safety Data Sheets 

mrem/y milliRem per year 

N/A Not Applicable 

NaI sodium iodide 

NIST 

NSF 

National Institute of Standards and Technology 

Naval Support Facility 

NRC Nuclear Regulatory Commission 

ORISE Oak Ridge Institute for Science and Education 

OSHA Occupational Safety and Health Administration 

OU Operable Unit 

PM Project Manager 

PPE personal protective equipment 

QA Quality Assurance 

QC Quality Control 

RI Remedial Investigation 

RASO Naval Sea Systems Command Detachment, Radiological Affairs Support 
Office 

RSO Radiation Safety Officer 

RWP Radiation Work Permit 

SDE Shallow Dose Equivalent 

σ standard deviation 



Final Survey Report Table of Contents 
NSF Indian Head Site 1  

Aleut World Solutions 
 
 

xiii 

 

SOPs Standard Operating Procedures 

TEDE 

Th-228 

Th-230 

Th-232 

Total Effective Dose Equivalent 

thorium-228 

thorium-230 

thorium-232 

TLD thermoluminescent dosimeter 

μR/h micro roentgens per hour 

WRS Wilcoxon Rank Sum Test 

y Year 



Final Survey Report Table of Contents 
NSF Indian Head Site 1  

Aleut World Solutions 
 
 

xiv 

 

RECORD OF REVISIONS 

Revision 
Number Description Date 

0 Final Survey Report 12/20/2013 
 

 

 



Final Survey Report              Section 1.0 
NSF Indian Head Site 1                                                                                                       Rev. 0 
 Aleut World Solutions  

15 

 

1.0 EXECUTIVE SUMMARY 

Bering Sea Environmental LLC dba Aleut World Solutions (AWS) was contracted by the 
U.S. Army Joint Munitions Command (JMC) to perform a soil removal action and Final Status 
Survey in accordance with MARSSIM guidelines at the IR Site 1 located at the Naval Support 
Facility Indian Head (NSF-IH) in Indian Head, MD. Experiments with radioactive materials 
(Thorium-232) were conducted in the past in this area. The work was performed from 11 
February 2013 to 8 March 2013 and from 19 August 2013 to 6 September 2013. A map showing 
the location of the Naval Support Facility Indian Head is provided in Figure 1 below. Figure 2 
presents an overview map of the site. 

Figure 1 Naval Support Facility Indian Head Location Map 
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Figure 2 Site Overview Map 

 

 

The original plan was to remove soils in the excavation area to a depth of 4’ below grade 
surface (bgs). However, due to the unexpected amount of radiologically impacted soils 
discovered in the first 2 feet of the excavation and also the discovery of potential unexploded 
ordnance in the area, a stop work order was issued by the Navy. 

At approximately 0835 hours on 1 March 2013 while walking down the excavation area 
prior to soil removal, potential unexploded ordinance was discovered in the area. A phone call 
was placed to NSF security and the area was evacuated.   

A Navy unexploded ordnance (UXO) team was dispatched to the site from the Naval 
Surface Warfare Center Dahlgren. The UXO team entered the area and proceeded to find what 
appeared to be a submunition, two land mines, and a grenade in the area.  All of the items were 
determined to be training/practice items and inert. 

As a precautionary measure, the items were removed from the excavation area and taken 
to a remote location in the ‘Restricted Area” at NSF Indian Head to be destroyed.  Prior to 
removal to that area the items were surveyed for radiological contamination.  No detectable 
activity above background was found on any of the items. At this time a stop work order was 
issued by the Navy and no further excavation was performed in the area.  The area was secured 
and the work crew was demobilized from the site in the following days. 
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On 19 August 2013 the crew was mobilized back to the site under a modified work 
scope.  At this time the Navy directed AWS to perform a limited characterization survey in the 
excavation area, package and transport removed contaminated soils off site for disposal, and 
backfill and restore the excavation area.  No further excavation was to be done in the area. 

In addition, the removed radiologically impacted and non impacted soils were to be 
screened for UXO by UXO personnel during loading into roll off bins for disposal, and into the 
excavation area for backfill.   

 

During the two site visits, work that was completed included: 

• Providing a radiation safety briefing to staff assigned to the project who have not previously 
received a radiation safety briefing. 

• Performing incoming equipment and material surveys. 
• Excavation of former burial areas down to 2’ below grade surface in 6” lifts. 
• Surveying and surface soil sampling of over burden soils as Class 1 areas (6” lifts) in 

accordance with MARSSIM guidelines. 
• Surveying and surface soil sampling of former burial areas as a Class 1 area following 

excavation down to 2’ below grade surface in accordance with MARSSIM guidelines. 
• Loaded seven 25 cubic yard intermodal roll off bins with contaminated soils for disposal 

following screening for UXO by UXO personnel. 
• Providing radiological monitoring during the collection of samples. 
• Performing personnel surveys while the work is being performed, if necessary. 
• Performing radiological release surveys on outgoing equipment and material. 
• Performed a limited characterization survey effort in the excavation area to determine the 

remaining volume of radiologically impacted soils that would require removal in the future.  
• Backfilled and restored the excavation area following screening for UXO by UXO personnel. 

Restoration included backfilling, compaction, and reseeding of the area. 
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2.0 PROJECT BACKGROUND INFORMATION 

2.1 Facility Location 

NSF-IH is located in northwestern Charles County, Maryland,  as shown on Figure 1. 
NSF-IH is approximately 25 miles southwest of Washington, D.C.  NSF-IH is a military facility 
consisting of the Main Area on the Cornwallis Neck Peninsula and the Annex on Stump Neck.   
As shown on Figure 1, the Main Area is bounded by the Potomac River on the northwest, west, 
and south, the Mattawoman Creek to the south and east, and the Town of Indian Head to the 
northeast.  Stump Neck Annex is located across the Mattawoman Creek and is not contiguous 
with the Main Area.  The location of Site 1 is shown on Figure 2. 

 

2.2 Facility History/Background 

The Indian Head peninsula is located in the Atlantic Coastal Plain Physiographic 
Province, approximately 8 to 10 miles east of the Fall Line that marks the western extent of the 
physiographic province.   Indian Head  has  gently  rolling to undulating  topography  with  
elevations  ranging  from  sea  level  to  more  than 100 feet (ft) above mean sea level (msl).  The 
higher elevations are on the eastern portion of the facility, and the land surface generally slopes 
to the southwest and southeast.  The portion of NSF-IH along the Potomac River is characterized 
by 20- to 100-ft bluffs.   The portion along Mattawoman Creek is more gently sloping. 

 
The primary mission of NSF-IH consists of the following: 

 
• To  provide  services  in  energetics  for  all  warfare  centers  through  engineering,  

fleet  and  operation support, manufacturing  technology, limited production, and 
industrial base support. 

 
• To provide research, development, testing, and evaluation of energetic materials, 

ordnance devices and components, and other related ordnance engineering standards 
including chemicals, propellants and their propulsion systems, explosives, 
pyrotechnics, warheads, and simulators. 

 
• To provide support to all warfare centers, military departments, and the ordnance 

industry for special weapons, explosive safety, and ordnance environmental issues. 
 

In 1951, the Navy was assigned the joint-service explosive ordnance disposal (EOD) 
responsibilities for basic training and research and development.   In 1953, the research and 
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development tasks were established as a separate organization, and re-designated the Naval EOD 
Technical Center.  The training function was renamed the Naval School, EOD 
(NAVSCOLEOD).   From 1955 on, all joint service EOD training  was  provided  at  NSF-IH  
until  the  school  moved  to  Eglin  Air  Force  Base  (AFB).   In  1958,  the NAVSCOLEOD  
moved  from  its  Jackson  Road  location  to  Strauss  Avenue.     The  NAVSCOLEOD 
command  moved  to  Eglin  AFB  in  1993,  and  the  NAVSCOLEOD  at  NSF-IH  was  
designated  as  a detachment.  

 
 The Commanding Officer and the NAVSCOLEOD Headquarters returned to NSF-IH in 

1994 while a construction project was being completed at Eglin AFB.   In January 1999, the 
NAVSCOLEOD was consolidated at Eglin AFB.  A detachment of EOD personnel remains at 
NSF-IH. 
 

2.3 Site Information 

2.3.1 Site Description 
Site 1 is an area of approximately 60 by 135 feet located between Building 1662 

and Strauss Avenue (Figure 2). The area is currently covered by a parking lot and 
maintained lawn.  Building 1662 is used for electrical and satellite communications.    

 
Future land use is expected to be any military, industrial, or commercial use 

needed to support the NSF-IH mission. It is unlikely that the site area would be 
developed for residential use while under government control. (TTNUS, 2010). 

 

2.3.2 Site Background 
The Naval Sea Systems Command Detachment (NAVSEADET) Radiological 

Affairs Support Office (RASO) provided the historical information that served as the 
basis for site background information. 

    
The construction of Building 1662 was completed in 1983. Building 900, located 

northeast of Building 1662, was in place prior to 1962. 
 
Thorium was first placed on the ground at Site 1 in 1962 in connection with 

radiation training exercises conducted by the NAVSCOLEOD.  Thorium ore from 
approximately five drums of 30 to 50-gallon capacity was spread over the site.  No U.S. 
Atomic Energy Commission (USAEC) license was issued at the time the ore was 
purchased. 

 
Thorium  is  a  soft,  silvery  white  metal  that  dissolves  slowly  in  water.    

Thorium-232 has a half-life of 14 billion years and decays by alpha emission with 
accompanying gamma radiation.   Thorium-232 is at the  top  of  a  long  decay  series  
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that  contains  key  radionuclides  such  as  radium-228,  its  direct  decay product, and 
radon-220.  Two other isotopes of thorium are thorium-230 and thorium-228,  both of 
which also belong to other decay series.   They decay by alpha emission with 
accompanying gamma radiation, and have half-lives   of   75,400   years   and   1.9 years,   
respectively. 

 
As mentioned above, thorite ore was first placed on Site 1 in 1962.  Early in 1967, 

some of the thorite ore was removed from the site, placed into barrels, and transferred to 
an unknown destination.  The remaining soil on the site was then disked and harrowed 
several times to uniformly incorporate any residual thorite ore into the soil.  It was 
reported that the soil was affected to a depth of 8 to 12 inches. 

 
In 1971, a sample of the thorite ore was assayed for thorium content by the 

Engineering Division, U.S. Army Engineer Power Group, Fort Belvoir,Virginia.   The 
results were reported as, “Thorium content 2.5 w/o  thorium  with  a  specific  activity  of  
100  disintegrations  per  second  (dps) per  gram.”   A  radiological survey  conducted  at  
Site  1  on  March   28,  1972,  determined  that  the  affected  areas  included  seven 
locations covering a total of approximately 600 square feet.  The depths of the affected 
soil ranged from 12 to 18 inches below ground surface (bgs). 

 
In  July  1972,  the  radioactive  soil  was  excavated,  placed  into  fifty  55-gallon  

drums,  and  staged  at  the facility’s  radiation training  area.    The  drums  were  shipped  
in  October  for  disposal  at  the  Nuclear Engineering Company, Inc., in Morehead, 
Kentucky.   

 
Two subsequent radiological surveys, each followed by the removal of 

radioactive material, occurred on November 1972.  The excavated area was backfilled 
with 18 to 24 inches of clean soil to reestablish original grade. 

 
A final radiological survey of the area was performed by RASO personnel in 

February 1976.  In a March 1976 memorandum, RASO indicated that based on the 
survey, “the subject area has been returned to background and may be released for 
unrestricted use.”   

 
 However, in 1983, two buried drums containing thorium material, dirt, and gravel 

were discovered near the site during construction of Building 1662.  The drums were 
shipped off-site for disposal as low-level radioactive waste. 

 
Prior to constructing an addition to Building 900, a radiological survey was 

performed in October 2001 along  the  southeastern  side  of  the building  where  the  site  
was  initially  thought  to  be  located.     

 
 
 



Final Survey Report              Section 2.0 
NSF Indian Head Site 1                                                                                                       Rev. 0 
 Aleut World Solutions  

21 

 

 
 
 
Ten subsurface soil (0.5 to 2 ft bgs) samples were collected.   The associated 

survey report concluded that “based  on  the  laboratory  results,  no  further  actions  
regarding  thorium  are  required  at  this  time.   Soil remediation will not be required as 
part of Building 900 Joint Interoperability Project.” 

                        
In  November  2004,  RASO  indicated  that  it  considered  all  known  drums  of  

thorium  ore  to  have  been accounted  for  and  properly  disposed.    However, RASO 
indicated in the same communication that “radiation measurements made in 1972 are not 
definitive as to the thorium concentrations remaining after the cleanup.   Characterization 
surveys are still necessary.”    

 
Following a search of historical files, RASO provided a description of the 

location of Site 1: 
 
Clean soil covers the 60-ft by 90-ft area to a depth of 12 to 18 inches as a result of 

the 1972 removal of contaminated soil and its replacement with clean soil. No drums 
currently exist at the site.  If contamination exists at the site, it will be found below the 12 
to 18 inches of clean soil and within the next12 inches of depth (i.e., the bottom of the 
interval in question is 24 to 30 inches bgs). (TTNUS, 2010). 

 

2.3.3 Previous Investigations and Activities 
 
The investigation at Site 1 began in 2005 to determine whether historical practices 

resulted in the release of thorium at concentrations of potential environmental concern.   
During  the  investigation,  soil samples  were  collected  from the  RASO-approved  
Reference  Area  and  from  the  onsite  study  area. Samples were collected from variable 
depth intervals (18 to 24, 24 to 30, or 30 to36 inches bgs) from a 3-inch diameter 
borehole and sent to a laboratory for thorium-232 analysis using alpha spectroscopy.  The 
appropriate depth interval for laboratory sample selection was based on the highest gross 
gamma radiation reading in the field from a gamma probe scintillator lowered down each 
borehole. 

 
The  presence  or  absence  of  residual  contamination  at  Site  1  was  

determined  by  evaluating  analytical results between the site and the Reference Area 
(uncontaminated background conditions).   Background conditions, or a derived 
concentration guideline level (DCGL), were/was established by adding 1 picoCurie  per 
gram  (pCi/g) to each of  the Reference Area data (determined  by RASO to be an 
appropriate incremental concentration by which the site could not exceed the Reference 
Area).  The site and background data sets were compared using the Wilcoxon Rank Sum 
(WRS) test. 
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The  results  of  the  2005  effort,  along  with  additional  research  on  historical  

activities,  indicated  an expanded study area was required.    
 
Subsequently, a larger study area was established and additional soil samples  

were  collected  in  2007  and  analyzed  for  thorium-232  [a subset  of  samples  also  
were analyzed for naturally occurring radioactive material (NORM) by gamma 
spectroscopy]. 

 
After evaluating both the  2005 and  the  expanded  2007  data  sets,  it  was  

determined that  nine  sample locations (S01SB011, S01SB014, S01SB020, S01SB021,  
S01SB023,  S01SB031, S01SB032, S01SB039, and  S01SB040)  exhibited  elevated  
activity  considering the  DCGL  and  field  measurements. Figure 3 shows these areas.  

 
Based on exceedances of the DCGL and elevated field readings, there were nine 

sampling locations within two areas that were candidates for excavation and removal to 
depths ranging from 24 to 36 inches bgs. 

 
The first area was defined by sample locations S01SB039 and S01SB40 in the 

northern portion of the site.   The  estimated  area  of  contamination is  300  square  feet,  
and  the  depth  of  contamination  is 30 inches (2.5 feet). 

 
The second area was defined by the remaining sample locations in the central 

portion of the site.  The estimated  area  of  contamination  is  775  square  feet,  and  the  
average  depth  of  contamination  is 30 inches (2.5 feet). (TTNUS, 2010). 

 
In order to reduce the number of survey units, individual soil stockpile areas, and 

soil samples.  Target Removal Area 1 and Target Removal Area 2 were combined into 
one contiguous area.   

 
The Removal Area is estimated to be 35’ wide by 56.5’ long, and 26’ wide by 26’ 

long. The area is ~2,653 ft2 in size.  The estimated amount of soil to be removed was 393 
cubic yards.  

Figure 3 presents a map of the consolidated soil removal area. The area is outlined 
in red. 
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Figure 3 Site 1 Soil Removal Areas 

 
 

2.4 License Number, Status, and Authorized Activities 

All work detailed in this report was performed under the AWS Nuclear Regulatory 
Commission (NRC) Broad Scope Radioactive Materials License 50-29273-01.   

A Memorandum of Understanding (MOU) was completed between the Navy and AWS 
prior to the start of the remediation and survey activities defining the license responsibilities 
between the two organizations.  

The signed Memorandum of Understanding is in this report in Appendix A.
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3.0 RADIOLOGICAL CONTROL REQUIREMENTS 

3.1 Radiation Work Permit 

Radiation Work Permits (RWPs) were prepared that specified the field activities to be 
performed and all radiological safety requirements for the work. All personnel assigned to site 
work were required to read and sign the RWP, acknowledging that they understood the 
requirements of the RWP, prior to beginning work. 

The RWPs were also used as an information document for industrial safety.  Site hazards 
other than radiological were included in the RWPs so proper protective actions could be taken 
for all potential hazards.  The RWPs clearly specified the need for a briefing on the radiological 
conditions present in the work environment. 

The RWPs listed tasks and specific levels of protection for each worker covered by the 
RWPs.  The RWPs also detailed the dosimetry requirements, the protective clothing 
requirements, and the expected radiation and contamination levels to be encountered during the 
remediation and field survey activities. 

Copies of the RWPs are presented in this report in Appendix B. 

3.2 Personnel Monitoring and Dosimetry 

Even though the planned work consists of excavation, equipment and area surveys and 
potential minor decontamination efforts, and the likelihood that personnel would receive any 
external or internal exposure was considered minimal. Aleut World Solutions administrative 
policies require the use of external dosimetry on any field project that has the potential for 
exposure to radioactive material.    

The Project Manager (or designee) was responsible for ensuring that all AWS personnel 
assigned to perform the work (employees, vendors, contractors, and visitors) are appropriately 
monitored for exposure to ionizing radiation.  Each individual working at the site wore the 
dosimetry devices specified in the RWPs.    Personnel were issued a thermoluminescent 
dosimeter (TLD).   The issuance of the monitoring devices was documented on a Badge Issue 
Log and furnished to the vendor that processes the TLD’s   

The TLDs were worn by personnel on the front of the body between the neck and the 
waist.  
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Due to the low exposure rates at the sites, perimeter environmental TLD’s were not 
required. 

3.3 Official Exposure Determination and Project Dose Estimate 

The official and permanent record of accumulated external dose received by individuals 
was obtained from the processing of the personnel monitoring devices.  The vendor TLD 
processing report showed that no personnel received any detectable whole body exposure greater 
than 10 millirem, which is the detection threshold of the TLDs.    

A copy of the vendor TLD report can be furnished upon request.
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4.0 SITE PREPARATION, EQUIPMENT AND PERSONNEL 

4.1 Accessibility 

Access to the active work areas was radiologically controlled using temporary fencing, 
barricades, and/or boundary rope/tape.  The appropriate postings were displayed.  This limited 
access to only those personnel performing work in the areas. 

4.2 Office Space and Restroom Facilities 

Temporary office space and restroom facilities were utilized during the task. 

4.3 Erosion and Sediment Control Plan 

Maryland Department of the Environment (MDE) regulations required an approved 
Erosion and Sediment Control Plan (E & SC) since the amount of soil to be excavated was 
greater than 100 cubic yards for this removal action.  All the requirements of this plan were 
implemented prior to excavation activities starting in the work area.  The E & SC Plan was 
prepared by Colbert, Matz, Rosenfelt, Inc. A copy of the approved E & SC Plan is provided in 
this report in Appendix C.   

4.4 Bin Storage Area 

A fenced area located in the “Restricted Area” near Water Works Way Rd. was used to 
store the empty and loaded 25 cubic yard roll off bins prior to shipment off site for disposal. The 
area was covered with large gravel. Additional temporary fencing was setup around the northern 
end of the area to provide radiological controls.  A vehicle gate with a chain and padlock was 
used to gain access to the area. 

4.5 Bin Storage Area Pre Job Surveys 

The area underwent a 100% gamma scan survey prior to the start of work to identify 
areas of elevated activity. No areas of elevated activity above background were found during the 
gamma scan survey. Gamma scan results were between 3,000 to 4,000 gross cpm gamma.   

Post job surveys of this area were also performed following completion of the project 
yielding the same results. 
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4.6 Electrical Power** 

Portable generators were used to provide electrical power in the work areas where it is 
needed. 

4.7 Temporary Fencing 

Temporary fencing was used to restrict access to work areas where it was needed.  

4.8 Area Posting and Access Control 

In order to minimize unauthorized access to, and/or removal from the site of radioactive 
material(s), application of appropriate security protective measures were exercised (i.e., 
temporary fencing with locked gates, boundary ropes with warning signs). Identification of 
locations where radioactive materials were present was accomplished with the use of 
conspicuous postings compliant with Title 10 Code of Federal Regulations (CFR) Part 20. 

Only pre-authorized areas were used to store radioactive materials at NSF Indian Head.   
These areas were selected with concurrence of RASO and the appropriate NSF Indian Head 
personnel.  

Radioactive material handling activities was performed in a manner to ensure:  

• Access to areas was restricted where radioactive materials was known to be 
present.  

• Surveys of radioactive materials storage areas were completed periodically as 
warranted. 

4.9 Import Backfill Soil 

Farm Service Inc. located in Accokeek, MD was selected as the source of import backfill 
soils.  Grab samples were collected from the stockpiles of the provider.  The samples were sent 
to Test America, Inc. for analysis. The analysis included: 

• Total Volatile Organic Compounds 
• Total Semi-volatile Organic Compounds 
• Total Mercury 
• Total RCRA Metals 
• Total Herbicides 
• Total Pesticides 
• Total Gasoline Range Organics  
• Total Diesel Range Organics 
• Radionuclide’s (Gamma Spectroscopy, to include Ra-226) 
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The results of the sample analysis were compared to the Maryland Department of the 
Environment (MDE) cleanup standards for soil and groundwater. All sample results were found 
acceptable.  

The off-site laboratory’s information is as follows:  

Test America Laboratories, Inc. 

13715 Rider Trail North 

Earth City, MO 63045  

 

The laboratory data for the sample results are in this report in Appendix D. 

The total amount of select backfill soil used for restoration of Site1 was approximately 
145 tons and the total amount of screened topsoil used was approximately 51 tons.  

4.10 Training 

Prior to the start of work, all site personnel, including subcontractors, attended a briefing 
that discussed radiological conditions and radiological controls that were implemented at the site. 

4.11 Underground Utility Location 

A licensed subcontractor (Line Locator’s Inc.) visited the site prior to the start of 
excavation activities to locate and mark underground utilities in the excavation area. No 
interferences in the excavation area were found.  All underground utilities were located outside 
of the excavation area.   

4.12 IR Work Approval Permits 

Installation Restoration (IR) work approval permits were issued by NSF Indian Head 
prior to the start of onsite work activities. Copies of these work approval permits are in this 
report in Appendix E. 

4.13 Incoming Bin Surveys/Inspection 

Upon arrival at the site, the 25 cubic yard intermodal roll-off bins underwent incoming 
radiological surveys.  The external and internal surfaces of the bin were surveyed. The surveys 
consisted of loose surface contamination surveys for gross alpha-beta activity and gamma scan 
surveys. The results of the surveys were compared to the applicable DOT limits set forth in 49 
CFR Parts 173.441 and 173.443. None of the results of the surveys were above the applicable 
DOT limits. 

The roll-off bin incoming surveys are in this report in Appendix F. After loading, the bins 
external surfaces were also surveyed (see Section 12.1). 
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The bins were also inspected prior to use, the inspection included, but was not limited to 
the following: 

 

4.13.1 Container Outer Surface Condition 
 

Inspect the outer surface of the container (lid included) for conditions that could 
compromise the integrity of the container (for example, holes, cracks, bulges, 
deformations, dents, and evidence of severe corrosion).  

 
If present, inspect the lid lifting rings and attachment points for damage and signs 

of fatigue. 
 

4.13.2 Container Inner Surface Condition 
 

Inspect the inner surface of the container (lid included). Inspect for holes, cracks, 
bulges, deformations/dents, and evidence of severe corrosion, which could compromise 
the integrity of the container.  

 
Note: For both outer and inner surface conditions, minor corrosion and paint 

flaking was acceptable. 
 

4.13.3 Container Closure  
 

Inspect the lid gasket for deformations, cracks, bulges, and other conditions which 
could compromise the sealing of the container. 

 
Inspect the gasket-seating surface of the container for cleanliness and debris. 

Remove any foreign debris and clean the seating surface (as necessary) to ensure proper 
sealing of the lid. 

  
If present, inspect lid closure bolts and devices for damage and/or signs of fatigue.  
 

4.14 Personnel 

Task personnel consisted of the following: 

Project Manager – Was the point of contact responsible for the overall operations 
and safety of the project team. The Project Manager also acted as the onsite Radiation 
Safety Officer (RSO) for the project. 
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Health Physics Technicians - Performed surveys, sampling operations and 
supervised any decontamination efforts that were required. 

Equipment Operator - Operated heavy equipment used to support excavation and 
remediation activities. 

Decontamination Technicians - Performed decontamination efforts as required 
and provided general labor support. 

Truck Drivers- Operated trucks for the movement of waste containers between the 
storage/staging area and excavation areas, and also between the storage area and the rail 
loading facility.  

U.S. Army JMC Certified Senior Waste Broker - Employed by AWS.  Prepared 
and completed all waste manifests and applicable DOT shipping documentation for the 
waste shipments. 

Bering Sea Environmental UXO II Tech- Was responsible for the screening of 
soils for the presence of UXO.  

Bering Sea Environmental Senior UXO Supervisor- Was responsible for the 
supervision of the screening of soils for the presence of UXO.  

Greenfield Logistics personnel were responsible for scheduling logistics of the 
waste that was packaged and transported to the disposal facility.  They provided truck 
support for bin movement and support functions at the rail loading facility. 

All personnel were trained and experienced at the tasks that they performed. 
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5.0 SOIL REMOVAL AND EXCAVATION ACTIVITIES 

Figure 3 presents a map of the excavation area. 

 

5.1 Gamma Scan Surveys 

Prior to each 6” lift in the excavation area, a 100% walkover gamma scan survey was 
performed in the area with 2” by 2” NaI detectors.  The following is a summary of the ranges found 
during the gamma scan surveys (background levels were ~ 5,500 cpm): 

1st 6” Lift: 6,000-70,000 cpm 

2nd 6” Lift: 6,000-105,000 cpm 

3rd 6” Lift: 6,000-200,000 cpm 

4th 6” Lift: 6,000-300,000 cpm 

5th 6” Lift (Not Performed): 7,000-900,000 cpm 

Copies of the surveys are in this report in Appendix G. 

5.2 Soil Samples 

Following each gamma scan survey of each 6” lift in the excavation area, systematic soil 
samples were collected in the area. The samples were sent to the offsite laboratory for gamma 
spectroscopy analysis.  Figures 4, 5, 6, 7, and 8 present maps of the soil sample locations. 

The laboratory data for the soil samples are in this report in Appendix H. 
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Figure 4 1st 6” Lift Soil Sample Location Map 
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Figure 5 2nd 6” Lift Soil Sample Map 
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Figure 6 3rd 6” Lift Soil Sample Map 
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Figure 7 4th 6” Lift Soil Sample Map 
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Figure 8 5th 6” Lift Soil Sample Map 
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A summary of the soil sample results are provided in Tables 1, 2, 3, 4, and 5 below. 

Sample results highlighted in yellow were between 2.0 and 3.0 pCi/g. 

Sample results highlighted in red were greater than the DCGL of 3.0 pCi/g. 

Table 1 1st 6” Lift Soil Sample Result Summary Table 

Sample ID#
Date 

Sampled

Depth 
Below 
Grade 

Surface in 
Sample 
Matrix Location/Description

Ac-228/    
Th-232 

Results in 
pCi/g

IHS1L1-A1 2/20/2013 0-6" Soil First 6" Lift Sample 1.08
IHS1L1-A2 2/20/2013 0-6" Soil First 6" Lift Sample 0.45 U
IHS1L1-A3 2/20/2013 0-6" Soil First 6" Lift Sample 0.59
IHS1L1-A4 2/20/2013 0-6" Soil First 6" Lift Sample 0.84
IHS1L1-B1 2/20/2013 0-6" Soil First 6" Lift Sample 0.38
IHS1L1-B2 2/20/2013 0-6" Soil First 6" Lift Sample 22.80
IHS1L1-B3 2/20/2013 0-6" Soil First 6" Lift Sample 0.74
IHS1L1-B4 2/20/2013 0-6" Soil First 6" Lift Sample 1.15
IHS1L1-C1 2/20/2013 0-6" Soil First 6" Lift Sample 0.47
IHS1L1-C2 2/20/2013 0-6" Soil First 6" Lift Sample 2.13
IHS1L1-D3 2/20/2013 0-6" Soil First 6" Lift Sample 0.99
IHS1L1-D4 2/20/2013 0-6" Soil First 6" Lift Sample 0.71
IHS1L1-E3 2/20/2013 0-6" Soil First 6" Lift Sample 1.07
IHS1L1-E4 2/20/2013 0-6" Soil First 6" Lift Sample 0.97
IHS1L1-F3 2/20/2013 0-6" Soil First 6" Lift Sample 0.90
IHS1L1-F4 2/20/2013 0-6" Soil First 6" Lift Sample 0.56 U

Maximum: 22.800
Average: 2.239

Standard Deviation: 5.499

U-Result is less than the sample detection limit.
ND- Not detected.
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Table 2 2nd 6” Lift Soil Sample Result Summary Table 

Sample ID#
Date 

Sampled

Depth 
Below 
Grade 

Surface in 
Sample 
Matrix Location/Description

Ac-228/    
Th-232 

Results in 
pCi/g

IHS1L2-A1 2/21/2013 6-12" Soil Second 6" Lift Sample 0.87
IHS1L2-A2 2/21/2013 6-12" Soil Second 6" Lift Sample 0.46
IHS1L2-A3 2/21/2013 6-12" Soil Second 6" Lift Sample 1.01
IHS1L2-A4 2/21/2013 6-12" Soil Second 6" Lift Sample 0.91
IHS1L2-B1 2/21/2013 6-12" Soil Second 6" Lift Sample 0.47
IHS1L2-B2 2/21/2013 6-12" Soil Second 6" Lift Sample 9.16
IHS1L2-B3 2/21/2013 6-12" Soil Second 6" Lift Sample 1.30
IHS1L2-B4 2/21/2013 6-12" Soil Second 6" Lift Sample 0.85
IHS1L2-C2 2/21/2013 6-12" Soil Second 6" Lift Sample 2.80
IHS1L2-D3 2/21/2013 6-12" Soil Second 6" Lift Sample 1.26
IHS1L2-D4 2/21/2013 6-12" Soil Second 6" Lift Sample 0.49
IHS1L2-E2 2/21/2013 6-12" Soil Second 6" Lift Sample 7.47
IHS1L2-E3 2/21/2013 6-12" Soil Second 6" Lift Sample 1.14
IHS1L2-E4 2/21/2013 6-12" Soil Second 6" Lift Sample 0.88
IHS1L2-F3 2/21/2013 6-12" Soil Second 6" Lift Sample 0.81
IHS1L2-F4 2/21/2013 6-12" Soil Second 6" Lift Sample 0.77

Maximum: 9.160
Average: 1.917

Standard Deviation: 2.574

U-Result is less than the sample detection limit.
ND- Not detected.
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Table 3 3rd 6” Lift Soil Sample Result Summary Table 

Sample ID#
Date 

Sampled

Depth 
Below 
Grade 

Surface in 
Sample 
Matrix Location/Description

Ac-228/    
Th-232 

Results in 
pCi/g

IHS1L3-A1 2/25/2013 12-18" Soil Third 6" Lift Sample 0.94
IHS1L3-A2 2/25/2013 12-18" Soil Third 6" Lift Sample 0.51
IHS1L3-A3 2/25/2013 12-18" Soil Third 6" Lift Sample 1.20
IHS1L3-A4 2/25/2013 12-18" Soil Third 6" Lift Sample 1.36
IHS1L3-B1 2/25/2013 12-18" Soil Third 6" Lift Sample 1.54
IHS1L3-B2 2/25/2013 12-18" Soil Third 6" Lift Sample 11.00
IHS1L3-B3 2/25/2013 12-18" Soil Third 6" Lift Sample 1.13
IHS1L3-B4 2/25/2013 12-18" Soil Third 6" Lift Sample 0.85
IHS1L3-C2 2/25/2013 12-18" Soil Third 6" Lift Sample 41.10
IHS1L3-C3 2/25/2013 12-18" Soil Third 6" Lift Sample 1.03
IHS1L3-C4 2/25/2013 12-18" Soil Third 6" Lift Sample 1.42
IHS1L3-D2 2/25/2013 12-18" Soil Third 6" Lift Sample
IHS1L3-D3 2/25/2013 12-18" Soil Third 6" Lift Sample 1.01
IHS1L3-D4 2/25/2013 12-18" Soil Third 6" Lift Sample 0.71
IHS1L3-E3 2/25/2013 12-18" Soil Third 6" Lift Sample 1.16
IHS1L3-E4 2/25/2013 12-18" Soil Third 6" Lift Sample 0.73

Maximum: 41.100
Average: 4.380

Standard Deviation: 10.481

U-Result is less than the sample detection limit.
ND- Not detected.
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Table 4 4th 6” Lift Soil Sample Result Summary Table 

Sample ID#
Date 

Sampled

Depth 
Below 
Grade 

Surface in 
Sample 
Matrix Location/Description

Ac-228/    
Th-232 

Results in 
pCi/g

IHS1L4-A1 2/26/2013 18-24" Soil Fourth 6" Lift Sample 0.48 U
IHS1L4-A2 2/26/2013 18-24" Soil Fourth 6" Lift Sample 1.70
IHS1L4-A3 2/26/2013 18-24" Soil Fourth 6" Lift Sample 4.37
IHS1L4-A4 2/26/2013 18-24" Soil Fourth 6" Lift Sample 13.00
IHS1L4-B1 2/26/2013 18-24" Soil Fourth 6" Lift Sample 1.19
IHS1L4-B2 2/26/2013 18-24" Soil Fourth 6" Lift Sample 143.00
IHS1L4-B3 2/26/2013 18-24" Soil Fourth 6" Lift Sample 8.65
IHS1L4-B4 2/26/2013 18-24" Soil Fourth 6" Lift Sample 1.51
IHS1L4-C2 2/26/2013 18-24" Soil Fourth 6" Lift Sample 0.92
IHS1L4-C3 2/26/2013 18-24" Soil Fourth 6" Lift Sample 1.24
IHS1L4-C4 2/26/2013 18-24" Soil Fourth 6" Lift Sample 0.49 U
IHS1L4-D2 2/26/2013 18-24" Soil Fourth 6" Lift Sample 2.70
IHS1L4-D3 2/26/2013 18-24" Soil Fourth 6" Lift Sample 1.16
IHS1L4-D4 2/26/2013 18-24" Soil Fourth 6" Lift Sample 1.35
IHS1L4-E2 2/26/2013 18-24" Soil Fourth 6" Lift Sample 0.88
IHS1L2-E4 2/26/2013 18-24" Soil Fourth 6" Lift Sample 0.57

Maximum: 143.000
Average: 11.451

Standard Deviation: 35.247

U-Result is less than the sample detection limit.
ND- Not detected.
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Table 5 5th 6” Lift Soil Sample Result Summary Table 

Sample ID#
Date 

Sampled

Depth 
Below 
Grade 

Surface in 
Sample 
Matrix Location/Description

Ac-228/    
Th-232 

Results in 
pCi/g

IHS1L5-A1 3/1/2013 24-30" Soil Fifth 6" Lift Sample 0.71
IHS1L5-A2 3/1/2013 24-30" Soil Fifth 6" Lift Sample 0.59
IHS1L5-A3 3/1/2013 24-30" Soil Fifth 6" Lift Sample 0.87
IHS1L5-A4 3/1/2013 24-30" Soil Fifth 6" Lift Sample 0.86
IHS1L5-B1 3/1/2013 24-30" Soil Fifth 6" Lift Sample 71.20
IHS1L5-B2 3/1/2013 24-30" Soil Fifth 6" Lift Sample 2.50
IHS1L5-B3 3/1/2013 24-30" Soil Fifth 6" Lift Sample 2.12
IHS1L5-C1 3/1/2013 24-30" Soil Fifth 6" Lift Sample 0.49
IHS1L5-C2 3/1/2013 24-30" Soil Fifth 6" Lift Sample 1.17
IHS1L5-C3 3/1/2013 24-30" Soil Fifth 6" Lift Sample 1.56
IHS1L5-D2 3/1/2013 24-30" Soil Fifth 6" Lift Sample 1.18
IHS1L5-D3 3/1/2013 24-30" Soil Fifth 6" Lift Sample 3.00
IHS1L5-E2 3/1/2013 24-30" Soil Fifth 6" Lift Sample 0.81
IHS1L5-E3 3/1/2013 24-30" Soil Fifth 6" Lift Sample 1.51
IHS1L5-F2 3/1/2013 24-30" Soil Fifth 6" Lift Sample 0.72
IHS1L5-F3 3/1/2013 24-30" Soil Fifth 6" Lift Sample 1.08

Maximum: 71.200
Average: 5.648

Standard Deviation: 17.495

U-Result is less than the sample detection limit.
ND- Not detected.
 

5.3 Radiologically Impacted Soil Removal Site 1 

The soil was excavated in four 6” lifts with an excavator and placed directly into a front 
end loader. The front end loader then placed the excavated soils directly into a designated soil 
stockpile located in the soil laydown area. Each excavator and front end loader bucket was 
gamma scan surveyed to identify point sources of radioactive material and to determine if soils 
were radiologically impacted. No point sources were discovered in any of the bucket loads.  

Approximately 98 cubic yards of radiologically impacted soils were removed from the 
excavation area. 
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The excavated soils were stored and covered in the soil laydown area in accordance with 
the requirements of the E & SC Plan.  

5.4 Concrete Slabs 

Excavated concrete slabs were screened manually for alpha and beta/gamma emitters. 
The surveys consisted of 100% alpha-beta and gamma scans and alpha-beta direct 
measurements.  The alpha/beta scans were conducted in accordance with Section 7.6.2 of this 
report.  The alpha/beta direct measurements were conducted in accordance with Section 7.6.3 of 
this report.  The gamma scans were conducted in accordance with Section 7.6.5 of this report. 
All of the survey results were less than the DCGL’s presented in Table 8 of this report.  

The survey data for the concrete slabs is in this report in Appendix I. 

5.5 Dust Suppression 

Water was used to lightly wet the soils if dust levels increased during excavation 
activities when necessary. 

5.6 Air Sampling 

Concentrations of radioactive material in air was determined, as needed, by sampling the 
air.  Air samples were collected downwind during excavation activities in the immediate vicinity 
of the area being excavated. Air sampling was conducted in accordance with the guidance 
provided in NRC Regulatory Guide 8.25, “Air Sampling in the Workplace”, July 1992 (NRC 
1992a).  The samples were collected under known physical conditions (e.g. filter, sample time, 
flow rate).  The flow meters of air samplers were calibrated at least annually.   

 
Air samples were collected from general and localized areas when there was potential for 

generation of airborne radioactive material (during excavation activities)  These samples were 
used to verify that the confinement of radioactive material is effective, and provide warning of 
elevated concentrations for planning or response actions.  In each case, the sampling point was 
located in the airflow pathway near the known or suspected release point(s).  If necessary, more 
than one air sample location was used in order to provide a reasonable estimate of the general 
concentration of radioactive material in air. 

 
The air sample filters were analyzed onsite for gross alpha-beta activity with a Ludlum 

Model-2929 Dual Channel Scaler phoswich detector or equivalent. 

The following equation was used to calculate the initial and decayed count airborne 
activity: 
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Where, 
 
AF  Air Sample Activity in μCi/ml 
F  Filter Efficiency Factor 
V  Total Volume of Air Collected on Air Sample Filter in cubic feet 
2.22E+6 Conversion Factor for dpm to μCi 
εi  2 π Instrument Efficiency 
2.83E+4 Conversion Factor for cubic feet to milliliter 

 

The AWS Project Manager or his designee applied professional judgment and experience 
to identify air sampling appropriate for the specific situation.  Such judgment was based on 
historical air sampling and characterization results, quantity of contamination of the material 
being handled, potential for release of contaminants based on physical form and activity, type of 
confinement or containment, and other factors specific to the activity. 
 

An administrative action level was established for breathing zone air samples of 10% of 
the derived air concentration (DAC); air sample results greater than this administrative action 
level shall be reported to the AWS Project Manager or his/her designee.  Individual exposure 
greater than this action level required the individual to be restricted from work involving 
potential exposure to airborne radioactive material unless approved by the AWS RSO or his/her 
designee. This condition never arose during remediation activities. 

 
The 10% DAC value for Th-232 is 1.0 E-13 μCi/ml which can be found in 10 CFR Part 

20, Appendix B, Table 1, Column 3. 
 
All of the air sample results were less than the 10% DAC value for Th-232 for all work 

conducted during remediation activities.  The air sample results are in Appendix J of this report. 
 
Table 6 presents a summary of the air sample results. 
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Table 6 Air Sample Result Summary Table 

 
 
 

Sample 
ID 

 
 
 
 Date 

 
 
 

Location 

Initial Count 
α Results 
In μCi/ml 

Initial Count 
βγ Results 
In μCi/ml 

 
Decayed Count 

α Results 
In μCi/ml 

Decayed Count 
βγ Results 
In μCi/ml 

# 
of Hours 
Decayed 

 
AS-01 

2/21/13  
Downwind During 

Excavation 

4.5 E-11 9.0 E-11 4.7 E-14 2.4 E-13 
20 

 
AS-02 

2/21/13  
Downwind During 

Excavation 

2.7 E-11 6.1 E-11 3.5 E-14 < MDC 
24 

````` 
AS-03 

2/25/13  
Downwind During 

Excavation 

3.3 E-11 6.9 E-11 4.7 E-14 < MDC 
20 

 
AS-04 

2/26/13  
Downwind During 

Excavation 

3.1 E-11 6.6 E-11 7.9 E-14 < MDC 24 

 
AS-05 

2/28/13  
Downwind During 

Excavation 

3.0 E-11 6.0 E-11 5.7 E-14 < MDC 20 

````` 
AS-06 

2/28/13  
Downwind During 

Excavation 

2.6 E-11 5.8 E-11 4.2 E-14 1.6 E-13 20 
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6.0 PLANNING PHASE OF RADIOLOGICAL SURVEYS 

6.1 Radionuclide of Concern 

Based upon historical information from previous investigations and soil sample analysis 
conducted at Site 1 the radionuclide of concern is Thorium-232 (232Th). Table 7 lists the 
radionuclide of concern with the half-life and principle types of radiation (alpha, beta, or 
gamma).  

The radionuclide of concern is the radionuclide at a particular site that could potentially 
contribute to the dose received by the public, or in this case, military personnel.   

 

Table 7 Radionuclide of Concern 

Radionuclide Half-life Radiations 

Thorium-232 1.405 E+10 years Alpha (α)/gamma (γ) 

 

6.2 Surface Activity Derived Concentration Guideline Limits (DCGLs) for 
Radionuclide of Concern for Equipment, Materials, and Tools 

The surface activity DCGL’s are stated in the “Guidelines for Decontamination of 
Facilities and Equipment Prior to Release for Unrestricted Use or Termination of Licenses, By-
product, Source, or Special Nuclear Materials, (NRC 1987)”, and “Termination of Operating 
Licenses for Nuclear Reactors, Regulatory Guide 1.86, (AEC 1974).” 

  These DCGL’s were applied to incoming and outgoing surveys of equipment used 
during remediation activities, and surveys of debris and various surfaces (concrete, etc.). Table 8 
presents the DCGL’s. None of the values in Table 8 were exceeded during any phase of work 
performed. 
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Table 8 Surface Activity DCGL’s for Equipment, Materials, and Tools 

 

 

 

 

6.3 Derived Concentration Guideline Limit (DCGL) for Radionuclide of Concern 
for Soil 

The DCGL for soils was calculated during the Engineering Evaluation and Cost Analysis 
(EE/CA) that was performed by Tetra Tech NUS, Inc. in September of 2010.  The goal was to 
develop a DCGL that corresponded to a cancer risk within the EPA acceptable (or presumably 
not unacceptable) risk range of 1×10-4 (1 in 10,000) and 1×10-6 (1 in 1,000,000).  The calculations 
were performed using the RESRAD Version 6.3 Modeling Code developed by Argonne National 
Laboratory to evaluate doses from exposure to radioactively open land areas.   

RESRAD is a computer model designed to estimate radiation doses and risks from 
residual radioactive materials. It is the only code designated by the DOE in for the evaluation of 
radioactively contaminated sites.  

NRC has approved the use of RESRAD for dose evaluation by licensees involved in 
decommissioning, NRC staff evaluation of waste disposal requests, and dose evaluation of sites 
being reviewed by NRC staff.  

The maximum DCGL that resulted in a cancer risk less than 1×10-4 was 3 pCi/g.   

The maximum calculated total effective dose equivalent (TEDE) was 4.47 mrem/y at a 
period of 23.05 years. The NRC has a current target dose of 25 mrem/y TEDE for unrestricted 
release. 

NOTE: SINCE WORK WAS STOPPED IN THE EXCAVATION AREA AT 2’ 
BGS, THE FOLLOWING SECTIONS (6.4) ARE FOR INFORMATIONAL PURPOSES 
ONLY AS NO FINAL STATUS SURVEYS WERE PERFORMED IN THE AREA.     

6.4 Data Quality Objectives 

A multi-agency committee representing the Department of Defense (DOD), Department 
of Energy (DOE), the Environmental Protection Agency (EPA), and the Nuclear Regulatory 
Commission (NRC) has addressed this need by producing a guidance document known as the 
Multi-Agency Radiation Survey and Site Investigation Manual (MARSSIM).  

Radionuclide 
Removable 

in 
dpm/100cm2 

Average 1
in 

dpm/100cm2 

Maximum 2 
in 

dpm/100cm2 

Radiations 
Emitted 

Th-232  200 1,000 3,000 α 
1. Measurements of average contaminant should not be over more than 1 m2  
2. The maximum contamination level applies to an area of not more than 100 cm2  
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Published in December 1997, MARSSIM provides detailed guidance for planning, 
implementing and evaluating environmental and facility radiological surveys to demonstrate 
compliance with a dose- or risk-based regulation. MARSSIM focuses on the demonstration of 
compliance during the final status survey once scoping, characterization and any necessary 
remedial actions are completed. 

MARSSIM provides a single, nationally consistent guide for verifying that radioactively 
contaminated sites have been cleaned up to standards. Combining this information into one 
manual has increased efficiency, and has eliminated the confusion that can result from 
contractors working from multiple manuals. 

The survey of the Site 1 area would require sufficient detail to determine if the release 
criteria was met.  The data from the Final Status Surveys that would have been performed as 
defined in MARSSIM would have met the data quality objectives stated below. 

The final status survey design process for the excavation bottom and sidewall soil began 
with development of data quality objectives (DQOs) in accordance with the guidelines outlined 
in Appendix D of MARSSIM and EPA QA/G4 "Guidance for the Data Quality Objectives 
Process" (EPA, 2000). The DQOs were then used in conjunction with the radiological conditions 
at the site to calculate the number and locations of measurement and sampling points to 
demonstrate compliance with the release criterion of 3 pCi/g for Th-232 calculated using the 
RESRAD Version 6.3 Modeling Code as discussed in Section 6.3. Survey techniques and 
analytical methodologies were selected to generate the required analytical data. Once the data 
would have been received from the surveys and laboratory and was validated, it would be 
evaluated using statistical techniques to test against the hypothesis stated in Section 7.9.2. 
Sampling, as discussed in this and subsequent sections, refers to the collection of measurement 
data. “Sampling” includes soil samples for off-site analysis, alpha/beta direct measurements, and 
swipe samples.  

6.4.1 Statement of the Problem 
6.4.1.1 Excavation Bottoms/Excavation Sidewalls 

For the Final Status Surveys of the excavation areas bottom and sidewalls 
it would be determined if the allowable release limits have been met or if 
investigation/remediation is warranted. Therefore, the decision to be made can be 
stated: “Do the Final Status Survey Units meet the allowable soil concentration 
release limit of 3 pCi/g”. The null hypothesis (Ho) as required by MARSSIM is 
stated and tested in the negative form: “The median concentration in the survey 
unit exceeds the soil concentration release limit.” 

Final Status Surveys are surveys, measurements, and sampling, once 
performed that describe the radiological conditions of a site, following completion 
of decontamination/remediation activities (if any) in preparation for unrestricted 
release. 
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It was anticipated that successful completion of activities described in the 
Work Plan would provide sufficient data for the unrestricted release of the areas 
undergoing survey (AWS, 2012).  Resources available to provide the necessary 
data included the following: 

Activities outlined in the Work Plan (AWS, 2012). 

Guidance provided in the Multi Agency Radiation Survey & Site 
Investigation Manual (MARSSIM) for performing Final Status Surveys (FSS). 

Process knowledge, inspections, and various radiological survey reports 
previously conducted in the areas. 

Statistical analysis of survey data collected during survey activities 
outlined in the Work Plan (AWS, 2012). 

6.4.2 Identification of Decisions 
The need to provide data for unrestricted release of the Site 1 equipment would 

require the performance of radiological surveys as specified in the Work Plan (AWS, 
2012). 

The primary uses of the data expected to result from completion of the Work Plan 
was to provide information and data to support the unrestricted release of excavation 
bottoms and sidewalls in Site 1 (AWS, 2012). 

6.4.3 Inputs to the Decision 
Radiological surveys and sampling required to support the unrestricted release of 

the areas included: 

Locate, survey, and sample background reference area(s) where meaningful 
background radiation levels can be determined (See Section 7.1 of this report);  

100 % gamma scan survey of the excavation area bottom and sidewalls with 
Ludlum Model 2350-1 Data Loggers coupled to Ludlum Model 44-10 2-inch by 2-inch 
NaI detectors would have been performed; 

Systematic soil samples in the survey units (soil,); 

Laboratory data validation and statistical analysis of collected data. 
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6.4.4 Definition of Study Boundaries 
The spatial boundary for this survey effort was the entire excavation area bottom 

and sidewalls for Site 1.  Each survey unit would have been 100 % gamma scan 
surveyed. Systematic soil samples would also have been collected from each survey unit. 

6.4.5 Development of a Decision Rule 
 

6.4.5.1 Surface Activity Release Limits  

The surface activity release limits are presented in Table 8.  

If during performance of the FSS the values found were greater 
than the values presented in Table 8 further investigation and 
decontamination/remediation was required.  If the values found are 
less than the values presented in Table 14 no further action was 
required. 

6.4.5.2 Soil Concentration Release Limits 

The soil concentration limit was 3 pCi/g for Th-232. This 
includes background levels of Th-232.    

6.4.5.3 Investigation Levels 

Investigation levels are specific levels of radioactivity used to 
indicate when additional investigation and/or remediation may be 
necessary. Investigation levels also serve as a Quality Control (QC) 
check. For example, in addition to indicating potential contamination, 
a measurement that exceeds the investigation level may indicate a 
failing instrument. 

When determining an investigation level using a statistical-based 
parameter (e.g., standard deviation), the following may be considered: 
survey objectives, underlying radionuclide distributions (e.g., normal, 
log normal, non-parametric), data population descriptors 
(e.g., standard deviation, mean, median), and prior survey and historical 
information.  

For gamma surveys, the investigation level was established at 
the reference area mean + 3σ, where σ is the standard deviation of the 
gamma readings in the reference area. 
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The location of the background reference area for Site 1 is 
presented in this report in Figure 10. 

6.4.6 Limits on Decision Errors 
Actions to minimize errors need to be implemented during the data collection 

phase of the radiological survey.  Qualified radiation survey personnel will perform the 
survey and record the data.  Additional actions, such as instrument calibration, daily 
instrument source checks, and backup surveys with separate instruments provide the 
primary steps to be taken to avoid errors in the data collection phase of the survey 
process. 

In order to minimize errors, the applicable requirements of AWS Standard 
Operating Procedures (SOPs) for performing surveys and instrumentation calibration and 
use will be followed. Copies of the SOPs will be provided upon request. 

Data collection and transcribing is the first phase where errors may arise.  To 
avoid data errors for manual surveys, experienced personnel will record and transcribe 
the data. 

The ongoing on-site analyses and evaluation of survey results provides a final 
check for errors, which if detected, can be corrected. 

There are two types of decision errors that can be made when performing the 
statistical tests described in this plan. The first type of decision error, called a Type I 
error, occurs when the null hypothesis is rejected when it is actually true. A Type I error 
is sometimes called a “false positive.” The probability of a Type I error is usually denoted 
by α. The Type I error rate is often referred to as the significance level or size of the test. 

The second type of decision error, called a Type II error, occurs when the null 
hypothesis is not rejected when it is actually false. A Type II error is sometimes called a 
“false negative.” The probability of a Type II error is usually denoted by β. The power of 
a statistical test is defined as the probability of rejecting the null hypotheses when it is 
false. It is numerically equal to 1-β, where β is the Type II error rate. 

The Final Status Surveys were designed to limit Type I and Type II errors to 5%.  
It is important to minimize the chances that survey units exceeding the release limits will 
be missed (Type I Error) and survey units meeting the release limits will be rejected as 
too high (Type II Error).  The probability of either of these occurring was set at a 
maximum of 5%. 
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6.4.7 Optimizing Data Collection 
6.4.7.1 Review Outputs and Existing Data for Consistency 

Radioactive source readings were used to check instruments for 
consistency prior to use in each daily shift.  The instruments were only 
used after readings were compared and agreed within +/- 20 %. The 
Project Manager reviewed the information each day to verify that the 
equipment was operating satisfactorily. 

The Project Manager reviewed the survey data on a daily basis. 
This ensured an ongoing independent review for consistency of all 
survey data collected. 

6.4.7.2       Determination of Scan Percentage 

100% of the excavated area bottoms and excavation area 
sidewall soils were gamma scan surveyed.  This would be necessary to 
determine the extent, if any, of residual contamination that might have 
been present. 

6.4.7.3 Data Collection Decision Alternatives 

The data collection design alternatives may change slightly 
based on conditions found in the field being different than the 
information furnished based on prior surveys and available 
information. 

In the event that a survey unit classification was revised as a 
result of detecting unexpected contamination, the Navy would be 
notified and changes to the Work Plan would have been required prior 
to resumption of survey activity. 

6.4.7.4 Select Most Resource Effective Survey Design 

As indicated above, the survey design specified for use in the 
Work Plan was developed in accordance with best management 
practices and MARSSIM guidelines and provided the necessary data 
for a radiological final status survey (AWS, 2012). Coupled with the 
use of experienced personnel and proper instrumentation, the design 
was the most efficient and resource effective. 

6.4.7.5 Document Operational Details and Theoretical Assumptions 

Operational details for the radiological survey process were 
developed for and were included as part of the Work Plan (AWS, 
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2012).  The theoretical assumptions were based on guidelines 
contained in MARSSIM (MARSSIM, 2000).  Specific assumptions 
regarding types of radiation measurements, instrument detection 
capabilities, quantities and locations of data to be collected, and action 
levels were contained in the Work Plan (AWS, 2012). 

6.4.8 Sampling Process Design 
The sampling process design included the following elements: 

The types of samples and sampling matrices for the Final Status Survey of the 
areas were gamma scans and soil samples. 

The sampling frequency at the areas was set at a minimum of 16 soil samples for 
each of the survey units.   

6.5 ALARA Considerations 

Based upon previous surveys performed, dose rates, and the anticipated total amount of 
residual radioactive materials at the NSF Indian Head work areas, direct exposure to radiation to 
the survey workers was minimal during remediation and survey activities. During performance 
of the excavation, surveys and any potential decontamination activities, the workers exposures 
did not exceed 10 millirem TEDE during any phase of work performed. 

The following controls were implemented to keep workers exposure ALARA during 
remediation activities: 

• Use of airborne contamination controls (i.e. light wetting of soils during 
excavation) to ensure that doses to workers were below AWS administrative 
limits; 

• Performing remediation control surveys during excavation activities; 

• The use of personnel protective equipment (PPE) when necessary; 

• Use of a RWP  to provide guidance to workers (See Section 3.1 for details); 

• Personnel contamination monitoring (i.e. “frisking”) when exiting radiologically 
impacted areas;  

• Use of temporary fencing and proper radiological posting to control access to 
radiologically impacted areas during remediation activities; 

• Prohibiting eating, drinking, and smoking in radiologically posted areas. 
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7.0 IMPLEMENTATION PHASE OF SURVEYS 

7.1 Background Reference Radiation Levels 

Site background reference areas were chosen that had similar physical, chemical, 
geological, radiological, and biological characteristics as the survey unit being evaluated. 
Background reference areas are normally selected from non-impacted areas, but are not limited 
to natural areas undisturbed by human activities. In some situations, a reference area may be 
associated with the survey unit being evaluated, but cannot be potentially contaminated by site 
activities. Generally, reference areas should not be part of the survey unit being evaluated. 

The site background count rate levels were established for the final status surveys by 
obtaining thirty, 1-minute static readings (with each instrument to be used), taken at 4” from the 
surface of soil for gamma surveys from areas unlikely to be affected by the residual radioactive 
materials that could be present at the different survey areas. The average value for these readings 
will be used as the area background radiation levels. 

The readings were documented on Form AWS QA003 or equivalent electronic 
spreadsheet.  

Twenty-seven background reference area soil samples were collected during previous site 
investigations.  The average Th-232 concentration was 1.15 pCi/g.  Figure 9 below presents a 
map of the sample locations and results. 
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Figure 9 Background Reference Area Soil Samples 

 

 

 

NOTE: The background reference area previously used has been developed and is now a 
residential housing area, therefore, the Navy directed AWS to choose a different background 
reference area.  

Figure 10 presents a satellite image of the new background reference area. 

The background reference area data is in this report in Appendix K. 
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Figure 10 Background Reference Area Map 

 

 

NOTE: SINCE WORK WAS STOPPED IN THE EXCAVATION AREA AT 2’ 
BGS, THE FOLLOWING SECTION (7.2) IS FOR INFORMATIONAL PURPOSES 
ONLY AS NO FINAL STATUS SURVEYS WERE PERFORMED IN THE AREA.    

  

7.2 Area Classifications 

For the purposes of establishing the sampling and measurement frequency and pattern, 
the excavation bottoms and sidewalls were divided into impacted areas with one of three 
following classifications: 
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Class 1 Areas: Areas that have, or had prior to remediation, a potential for radioactive 
contamination (based on site operational history) or known contamination (based on previous 
radiation surveys) above the release limits. Examples of Class 1 areas include: 

• site areas previously subjected to remedial actions  

• locations where leaks or spills are known (or suspected) to have occurred 

• radioactive material storage areas 

• areas with contaminants in discrete solid pieces of material or high 
specific activity 

Note: Areas classified as Class 1 Areas require 100% scan surveys. 

Class 2 Areas: Areas that have, or had prior to remediation, a potential for radioactive 
contamination or known contamination but are not expected to exceed the DCGL’s provided in 
Sections 6.3 and 6.4. To justify changing the classification from Class 1 to Class 2, there should 
be measurement data that provides a high degree of confidence that no individual measurement 
would exceed the release limits. Other justifications for reclassifying an area, as Class 2 may be 
appropriate, based on site-specific considerations. Examples of areas that might be classified as 
Class 2 include: 

• locations where radioactive materials were present in an unsealed form 

• areas downwind from the main areas of concern (AOC) 

• areas handling radioactive materials 

• areas on the perimeter of former contamination control areas 

Class 3 Areas: Any impacted areas that are not expected to contain any residual 
radioactivity, or are expected to contain levels of residual radioactivity at a small fraction of the 
release limits, based on site operating history and previous radiation surveys. Examples of areas 
that might be classified as Class 3 include buffer zones around Class 1 or Class 2 areas and areas 
with very low potential for residual contamination but insufficient information to justify a non-
impacted classification. 

Based upon process knowledge, prior surveys, and operational history, the Site 1 
excavation area was classified as Class 1 area.  The soil laydown area was classified as a Class 3 
area. 

Survey units are limited in size based on classification, exposure pathway modeling 
assumptions, and site-specific conditions. MARSSIM (Rev. 1, August 2000) recommends areas 
for survey units according to the following: 
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Classification   Suggested Area 

Class 1 Open Land Areas  up to 2,000 m2/21,527 ft2 land area  

Class 2 Open Land Areas  2,000 m2/21,527 ft2 to 10,000 m2/107,639 ft2 

Class 3 Open Land Areas no limit 

Figure 11 below presents a map showing the approximate locations of the Class 1 and 

Class 2 survey units. 

Figure 11 Survey Unit Location Map 
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7.3 Systematic vs. Biased Sampling 

It is important to randomly survey a site, so that each part of the site has an equal chance 
of being surveyed.  This type of survey is called systematic.  However, knowledge of the site can 
identify areas that are more likely to contain contaminants.  These should be examined closely.  
This type of survey is called biased. 

Since more contamination was found in the soils than was previously anticipated, biased 
and systematic sampling was employed in the excavation area following each 6” lift.  

7.4 Survey Instrumentation 

7.4.1 Instrumentation Selection 
Instruments were selected that are suitable for the physical and environmental 

conditions at the site. The instruments and measurement methods selected were able to 
detect the radionuclide of concern or radiation types of interest, and are, in relation to the 
survey or analytical technique, capable of measuring levels that are equal to or less than 
the release limits. 

7.4.2 Instrument for the Scan Surveys for Alpha and Beta Surface Activity                            
(Concrete/Asphalt Surfaces, Material, Equipment, and Tools) 
Surface scan surveys for alpha and beta radiation were conducted with Ludlum 

Model 43-89 large area scintillation probes or equivalent coupled to Ludlum Model 2360 
Data Loggers or equivalent.  The probes had 1.2 mg/cm2 thick Mylar windows. The 
detector was moved over the surface being surveyed at a rate of 1 cm per second.  The 
detector was held within ¼” of the surface being surveyed. Audible indicators were used 
during the surveys 

7.4.3 Instrument for the Direct Measurements for Alpha and Beta Surface Activity 
(Concrete/Asphalt Surfaces, Material, Equipment, and Tools) 
Direct surface contamination surveys for alpha and beta radiation were conducted 

with Ludlum Model 43-89 large area scintillation probes or equivalent coupled to 
Ludlum Model 2360 Data Loggers or equivalent.  The probes had 1.2 mg/cm2 thick 
Mylar windows.  Direct measurements were conducted with the detector on contact with 
the surface for a period of 2 minutes. 
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7.4.4 Gross Beta-Gamma-Alpha Loose Surface Contamination Surveys 
Loose surface contamination surveys of alpha and beta/gamma emitters were 

performed using cloth smears.   

The swipe surveys were performed by wiping over an area of 100 cm2 (~ 4" by 
4") with a cloth smear, and applying moderate pressure.  

The smears were analyzed with a Ludlum Model-2929 Dual Channel Scaler 
phoswich detector or equivalent. 

7.4.5 Instrument for the Measurement of Gamma Surface Activity 
Static and scan surveys for gamma (photon) radiation were performed using a 

Ludlum Model 2350-1 data logger. This instrument is equipped with Ludlum Model 44-
10 scintillation detector assemblies that featured a 2-inch by 2-inch sodium iodide (NaI) 
crystal. Capable of detecting gamma photon energies ranging from 60 kilo-electron volts 
(keV) to 3 mega-electron volts (MeV), the instruments were programmed to respond to 
the full spectrum of gamma photon energies.  

Static gamma measurements require positioning the detector assembly 4 inches 
(10 centimeters [cm]) above the designated surveillance surface and recording a 
stationary 60-second integrated count. NaI scintillation detectors are very sensitive to 
photon gamma radiation and are ideal for locating elevated radiation levels above 
background when performing gamma scans and static measurements. 

Scan measurements of excavation bottoms and horizontal surfaces were obtained 
by traversing a path at a maximum speed (scan rate) of approximately 0.5 meters per 
second (m/s) and slowly sweeping the detector assembly in a serpentine (snakelike, S-
shaped) pattern, while maintaining the detector between 2.5 to 4 inches (6 to 10 cm) 
above the area to be surveyed. The probe was held perpendicular to the area being 
surveyed.  

Scan measurements or excavation sidewalls and vertical surfaces were obtained 
by traversing a path at a maximum speed (scan rate) of approximately 0.5 meters per 
second (m/s) and slowly sweeping the detector assembly in a serpentine (snakelike, S-
shaped) pattern, while maintaining the detector between 2.5 to 4 inches (6 to 10 cm) 
above the area to be surveyed. The probe was held perpendicular to the area being 
surveyed.  
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7.5 Detection Sensitivity—Static and Scan Minimum Detectable Concentration 
(MDC), Gross Alpha-Gross Beta Surveys  

7.5.1 Determination of Instrument Efficiency (εI) for Alpha and Beta Surface 
Activity Measurements 
The instrument efficiency (εI) is determined during calibration and is defined as 

the ratio between the net count rate (in counts per minute (cpm)) of the instrument and 
the surface emission rate of the calibration source for a specified geometry.  The surface 
emission rate is the 2π particle fluence that is affected by both the attenuation and 
backscatter of the radiation emitted from the calibration source.  Equation 1 will be used 
to calculate the instrument efficiency in counts per particle, although efficiency is 
typically reported as having no units or unitless. 

Equation 1 
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Where, 

RS+B = the gross count rate of the calibration measurement (cpm) 

RB = the background count rate in cpm 

q2π  = surface emission rate of the calibration source (NIST traceable) 

WA  = Active Area of the detector window (cm2) 

SA = Area of the source (cm2) 

Note:  This equation assumes that the dimensions of the calibration source are 
sufficient to cover the window of the instrument detector.  If the dimensions of the 
calibration source are smaller than the detector’s window, set WA equal to the dimensions 
of the calibration source, i.e., set the quotient of WA and SA equal to 1. 

The instrument efficiency is determined during calibration by obtaining static 
counts with the detector over a calibration source that has a National Institute of 
Standards and Technology (NIST) traceable surface emission rate.  The 2π particle 
fluence rate is corrected for decay, attenuation and scatter, then; the surface emission rate 
of the source must be corrected for the area subtended by the probe.  Factors that can also 
affect the instruments efficiency are discussed below: 
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Calibration Sources:  The calibration sources selected emit alpha or beta radiation 
with energies similar to those expected from the contaminant in the field, i.e., similar to 
the expected radionuclide(s) of concern. 

Source Geometry Factors:  The instrument efficiency is determined with a 
calibration source equal to or greater than the area of the probe.  

Source-to-Detector Distance:  The detector is calibrated at a source-to-detector 
distance that is the same as the detector-to-surface distance used in the field.  

Window Density Thickness:  The detector is calibrated with a probe window 
density thickness that is the same as the probe window density thickness used in the field.  

Detector-Related Factors - Ambient Conditions:  If ambient conditions such as the 
temperature, pressure, and humidity vary significantly, during calibration and during field 
use, corrections to the detector’s response will be considered. 

7.5.2 Surface Efficiency (εs) for Surface Activity Measurements 

The surface efficiency term in Equation 2 is used to determine the 4π total 
efficiency for a particular surface and condition.  Suitable values are based on the 
radiation and radiation energy, and are primarily impacted by the backscatter and self-
absorption characteristics of the surface on which the contamination exists in the field.  
Backscatter is most affected by the energy of the radiation and the density of the surface 
material.  Self-absorption characteristics or attenuation are also a function of the 
radiation’s energy and surface condition.  Surfaces typically encountered in the field 
include concrete, wood, dry wall, plaster, carpet, and metal.  Surface conditions include 
both physical effects, such as scabbled concrete, and the effect of surface coatings, i.e., 
dust, paint, rust, water, and oil. 

In the absence of experimentally determined surface efficiencies, ISO-7503-1 and 
NUREG 1507, provide conservative recommendations for surface efficiencies.  ISO-
7503-1, recommends a surface efficiency of 0.5 for maximum beta energies exceeding 
0.5 MeV, and to use a surface efficiency of 0.25 for beta energies between 0.15 and 0.4 
MeV and for alpha emitters (ISO, 1998), (NRC, 1997).  NUREG-1507 provides surface 
efficiencies based on studies performed primarily at ehe Oak Ridge Institute for Science 
and Education (ORISE).  In general, NUREG-1507 indicates that the ISO rule-of-thumb 
for surface efficiencies is conservative, particularly for beta-emitting radionuclides with 
end-point energies between 0.25 MeV and 0.4 MeV. 

The surface condition on the areas, equipment, materials, and tools will be 
metal/concrete surfaces that may be slightly covered with dust.  The surface efficiency 
for alpha emitters used in accordance with ISO-7503-1 is 0.25 and for beta emitters is 
0.25. 
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7.5.3 Probe Area Correction Factor for Surface Activity Measurements 
In Equation 2, WA is the size of the “active” area of the detector window.  If the 

area of the detector window (cm2) does not equal 100 cm2, it is necessary to convert the 
detector response to units of dpm per 100 cm2. 

7.5.4 Static MDC for Gross Alpha-Beta Surveys 
The static MDC is the level of radioactivity, on a surface, that is practically 

achievable by the overall measurement process.  The conventional equation, Equation 2, 
was used to calculate instrument MDCs in dpm per 100 cm2 when the background and 
sample were counted for the same time intervals. 

 

 

Equation 2 

B

B2

3 4.65  * T  
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+
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where; 

CB = background count rate (cpm) 

TB = background counting time (min) 

ει  = instrument efficiency (count per particle)  

εs = contaminated surface efficiency (particle per disintegration) 

WA= area of the detector window (cm2) 

 

If the background and sample were counted for different time intervals, Equation 
3 was used to calculate the MDC in dpm per 100 cm2. 
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where; 

RB = background count rate (cpm) 

TB = background counting time (min) 

TS+B = sample counting time (min) 

ει  = the instrument efficiency (count per particle) 

εs = the contaminated surface efficiency (particle per disintegration) 

WA = the area of the detector window (cm2) 

7.5.5 Scanning Minimal Detectable Count Rate, (MDCR) 
The minimum detectable number of net source counts in the scan interval, for an 

ideal observer, was arrived at by multiplying the square root of the number of 
background counts (in the scan interval) by the detectability value associated with the 
desired performance (as reflected in d’) as shown in Equation 4. 

Equation 4 

 

where, 

ibdMDCR i 60' ×=
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d’ =  index of sensitivity (α and β error) – MARSSIM Table 6.5 

bi  =  number of background counts in scan time interval (count) 

i  =  scan or observation interval (s) (time that a typical source remains under the 
probe during the scan) 

7.5.6 Scan MDC 
The scan MDC was determined from the minimum detectable count rate (MDCR) 

by applying conversion factors that account for detector and surface characteristics and 
surveyor efficiency.  As discussed above, the MDCR accounts for the background level, 
performance criteria (d’), and observation interval. The observation interval during 
scanning is the actual time that the detector can respond to the contamination source.  
This interval depends on the scan speed, detector size in the direction of the scan, and 
area of elevated activity.  

The scan MDC for equipment, material, and tool surfaces was calculated using 
Equation 5 below. 

Equation 5 

2

 
 

100 
A

i s

MDCRScan MDC Wp
cm

ε ε
=  

Where; 

MDCR =  discussed in Section 7.5.5 

p   =  surveyor efficiency factor 

ει  =  instrument efficiency (count per particle)  

εs  =  contaminated surface efficiency (particles per disintegration)  

WA  =  area of the detector window (cm2)  

7.5.7 Scan MDCs for Alpha Emitters (125 cm2 probe) 
Scanning for alpha emitters differs significantly from scanning for beta and 

gamma emitters in that the expected background response of most alpha detectors is very 
close to zero. The following sections cover scanning for alpha emitters and assumes that 
the surface being surveyed is similar in nature to the material on which the detector was 
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calibrated. In this respect, the approach is purely theoretical. Surveying surfaces that are 
dirty, non-planar, or weathered can significantly affect the detection efficiency and 
therefore bias the expected MDC for the scan. The use of reasonable detection efficiency 
values instead of optimistic values is highly recommended. 

Since the time a contaminated area is under the probe varies and the background 
count rate of some alpha instruments is less than 1 cpm, it is not reasonable to determine 
a fixed MDC for scanning. Instead, it is more practical to determine the probability of 
detecting an area of contamination at a predetermined DCGL for given scan rates. 

For alpha survey instrumentation with backgrounds ranging from <1 to 3 cpm, a 
single count provides a surveyor sufficient cause to stop and investigate further. 
Assuming this to be true, the probability of detecting given levels of alpha surface 
contamination can be calculated by use of Poisson summation statistics. 

Given a known scan rate and a surface contamination release limit, the probability 
of detecting a single count while passing over the contaminated area was calculated using 
Equation 6 below. 

Equation 6 

60( 1) 1
GEd

vP n e
−

≥ = −  

 

 

Where 

 

 P(n≥1) = probability of observing a single count 

 G = contamination activity (dpm) 

 E = detector efficiency (4π) 

 d = width of detector in direction of scan (cm) 

 v = scan speed (cm/s) 
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Once a count is recorded and the guideline level of contamination is present the 
surveyor should stop and wait until the probability of getting another count is at least 
90%. This time interval can be calculated by: 

13,800t
CAE

=  

 

Where 

 t = time period for static count(s) 

 C = contamination guideline (dpm/100cm2) 

 A = physical probe area (cm2) 

 E = detector efficiency (4π) 

7.7.9 Scan MDC (Alpha, 125 cm2  Probes) 

 

Using the following equation (Abelquist, 2001), one can calculate the activity of a 
100 cm2 “hot spot” with a 90 % probability of detection using Equation 7 below. 

Equation 7 

[ ln(1 ( 1))]60 P nscanMDC

s it
α

ε ε
− − ≥=  

Where 

t = dwell time over source (seconds) 

εi = Instrument efficiency (counts per particle) 

εs = contaminated surface efficiency (particles per        
disintegration) 
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7.6 Detection Sensitivity—Static and Scan Minimum Detectable Concentration 
(MDC), Gamma Surveys  

7.6.1 Static MDC 
The static MDC represents the smallest level of radioactivity, on a surface, that is 

statistically detectable by the measurement process. Equation 8 was used to calculate the 
MDC for gamma radiation. 

 

 

Equation 8 

B

BB

T
TR

MDC
29.33+

=γ  

Where: 

RB = background count rate (cpm) 
TB =  background counting time (min) 

7.6.2 Scanning Minimum Detectable Count Rate, Gamma 
The minimum detectable number of net source counts in the scan interval, for an 

ideal observer, can be arrived at by multiplying the square root of the number of 
background counts (in the scan interval) by the detectability value associated with the 
desired performance (as reflected in d') as shown in Equation 9 below. 

 

Equation 9 

i
60'MDCR d b
i

⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

Where: 

d'  = index of sensitivity (α and β error)  
bi  = number of background counts in scan time interval (count) 
i = scan or observation interval(s) 
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7.6.3 Scan MDC for Gamma Surveys (2-inch by 2-inch NaI Probe) 
The gamma scan MDC (in pCi/g) for land areas is based on the area of elevated activity, 

depth of contamination, and the radionuclide (i.e., energy and yield of gamma emissions). Table 
6.7 of MARSSIM states a scan MDC for a 2” by 2” NaI detector as 1.8 pCi/g for Th-232.  

Table 9 presents a summary of the instrumentation that was used while 
performing the surveys.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 9 Instrumentation for AWS Radiological Surveys 
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7.7 Survey Design 

7.7.1 Class1 Areas Excavation Area Bottom, Site 1 
7.10.1.1  Gamma Scan Surveys 

The surveys consisted of 100% gamma scan surveys of the 
excavation bottom and sidewalls using a Ludlum Mode 2350-1 
Data Logger coupled to a Ludlum Model-44-10 2-inch by 2-inch 
NaI detector. 

Information Alpha Measurements Beta Measurements Gamma Measurements 

Areas Surveyed Metal/Concrete Metal Metal/Concrete Metal Site 1 Soils 

Instrument Model 
Ludlum 
 2360 

Ludlum 
 2360 

Ludlum 
 2360 

Ludlum 
 2360 

Ludlum  
2350 

Instrument Serial No. 184949 297848 184949 297848 126197 

Instrument Detector 
Scintillation 

43-93 
Scintillation 

43-93 
Scintillation 

43-93 
Scintillation 

43-93 
NaI 

44-10 

Probe Serial No. PR268605 PR 323069 PR268605 PR 323069 PR 192598 
Calibration Source Th-230 

100 cm2 
Th-230 
100 cm2 

Tc-99 
100 cm2 

Tc-99 
100 cm2 

Cs-137 
Button 

Probe Window Thickness mg/cm2 1.2 1.2 1.2 1.2 N/A 

Probe Size in cm2 100 100 100 100 2” by 2” 

Instrument Efficiency (εi)  0.351 .409 .281 .324 N/A 

Instrument Background (CPM) 3/3 3 147/158 154 5,907 

Static Count Time (Minutes) 2 2 2 2 N/A 

Surface Efficiency  (εs)   0.25 0.25 0.25 0.25 N/A 

Total Efficiency (4π) (εt)  .088 .102 .070 .081 N/A 

Radionuclides of Concern Th-232 Th-232 Th-232 Th-232 Th-232 

Static MDC in dpm/100cm2  82/82 70 589/610 522 N/A 

Scan Observation Interval (Seconds) 7 7 7 7 2 
Scan Probability % Alpha 

Measurements    N/A N/A N/A 
Scan MDC in dpm/100cm2 Beta 

Measurements  N/A N/A   N/A 

Scan MDC in dpm/100cm2 @ 90% 
Probability 

Alpha Measurements  
 

461 

 

282 N/A N/A N/A 

Investigation Level in CPM Gamma N/A N/A N/A N/A 6,624 

Gross DCGL 1,000 1,000 N/A N/A 3 pCi/g 
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7.10.1.2  Excavation Soil Samples 

In each 6” lift in the excavation area, a minimum of 16 soil 
samples were collected from biased and systematic locations 
following excavation and gamma scan activities. Sixteen surface 
(0-15 cm below the excavated grade surface) samples were 
collected from each sampling location within each excavation. 
Section 5.2 of this report provides a discussion of the soil sample 
and analysis results. 

 
Sampling equipment and tools were wiped down and 

surveyed after each sample to ensure no cross contamination 
occurred during the sampling process.  If contamination was found 
above the minimum detectable count rate of the survey instrument, 
the equipment was then decontaminated.  

 
Approximately 300 to 500 grams of soil were collected 

from each sample location. Samples were prepared by removing 
vegetation, rocks, and foreign objects exceeding ¼ inch in 
diameter. The samples, once prepared, were placed into an 
appropriate container. Collection methodology, chain of custody, 
and analysis requirements are detailed in AWS's SOP’s. Copies of 
the applicable SOP’s will be furnished upon request. 

 
The samples were sent to an off-site laboratory for gamma 

spectroscopy analysis. Test Method: EML GA-01-R MOD.  
 
The off-site laboratory that was used is: 
 
Test America Laboratories Inc. 
13715 Rider Trail North 
Earth City, MO 63045 
 

7.7.2 Equipment, Materials, and Tools  
 

7.10.2.1  Gross Alpha/Gross Beta Scan Surveys 

The surveys consisted of 100% direct scan surveys for 
alpha-beta radiations using a large area scintillation detector 
system (Ludlum Instruments Model 2360 Data Logger or 
equivalent coupled to a Ludlum Instruments Model 43-93 
scintillation detectors or the equivalent). 
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7.10.2.2  Gross Alpha/Gross Beta Direct Measurements 

The surveys consisted of 2-minute direct measurement 
surveys for alpha-beta radiations using a large scintillation detector 
system (Ludlum Instruments Model 2360 Data Logger or 
equivalent coupled to a Ludlum Instruments Model 43-93 
sctintillation detectors or the equivalent). 

The results of the direct measurements were recorded on 
form AWS-001RCS, Radiation Contamination Survey Cover Sheet 
or equivalent electronic spreadsheet.   

 
7.10.2.3 Gross Beta-Gamma-Alpha Loose Surface Contaminations 

Surveys 

Loose surface contamination surveys of alpha and 
beta/gamma emitters were performed using cloth smears.   

 
The swipe survey was performed by wiping over an area of 

100 cm2 (~ 4" by 4") with a cloth smear, and applying moderate 
pressure.  

  
The smears were analyzed with a Ludlum Model-2929 

Dual Channel Scaler phoswich detector or equivalent in 
accordance with AWS Instrument Operating Procedure IOP-002, 
“Operation and Calibration of the Ludlum Model 2929 Dual 
Channel Scaler”. 

 
The results of the smears analysis were recorded on form 

AWS-006, Smear Counting Analysis Report or equivalent 
electronic spreadsheet. 



Final Survey Report              Section 8.0 
NSF Indian Head Site 1                                                                                                       Rev. 0 

Aleut World Solutions 

72 

 

8.0 HEALTH AND SAFETY CONSIDERATIONS 

The removal of radiologically impacted soils and surveys at the NSF Indian Head were 
conducted in accordance with the applicable sections of the AWS Health and Safety Plan 
(HASP).  Excavation health and safety considerations were described in this plan. All on site 
personnel read and understood the contents of the plan prior to beginning work on the project. 
All on-site workers signed a statement that they read and understood the requirements of the 
HASP. 

8.1 Hazard Analysis 

The job hazard Analysis identifies potential safety, health and environmental hazards and 
provides for the protection of personnel, the community, and the environment. 

8.1.1 Radiological Exposure 
Residual amounts of low-level radioactive material may be present in the soil in 

the work area at the NSF Indian Head Site 1 area.  Personnel performing the surveys and 
soil removal wore dosimetry and modified Level D PPE as described in Sections 3.2 and 
8.2.2 of this report. 

8.2 Hazard Controls 

The following control measures were implemented during the survey activities.  The 
control measures were intended to supplement the HASP. 

8.2.1 Radiation Work Permit 
A Radiation Work Permit (RWP) was prepared and specified the activities to be 

performed and all radiological control requirements and safety requirements for the work. 
All personnel assigned to site work were required to read and sign the RWP 
acknowledging that they understood the requirements prior to beginning work. 

The RWP was also used as an information document for industrial safety.  
Hazards other than radiological were included in the RWP so proper protection could be 
taken for all possible hazards from one controlling document.  Implicit in any RWP was 
the need for a briefing on the radiological conditions present in the work environment. 

The RWP listed and specified levels of protection for each worker covered by the 
RWP.  The RWP also detailed the dosimetry requirements, the protective clothing 
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requirements, and the expected radiation and contamination levels to be encountered 
during the job. 

8.2.2 PPE 
Personnel performing the work at NSF Indian Head wore modified Level D PPE 

in accordance with the PPE selection matrix in the HASP. 

The modified Level D PPE consisted of: 

• Steel-toed shoes; 

• Hard hat; 

• Safety glasses; 

• Rubber shoe covers; 

• Latex or equivalent gloves (when collecting soil samples). 

8.2.3 Safety Equipment 
In addition to other equipment specified in the HASP, the following safety 

equipment was staged at the NSF Indian Head temporary office space: 

• First aid kit 

• Fire extinguisher 

• Eye wash kit 

8.3 Training 

Personnel performing activities associated with the NSF Indian Head work activities 
received training covering the Work Plan and HASP. 

All on-site project personnel shall have completed at least 40 hours of hazardous waste 
operations-related training, as required by the Occupational Safety and Health administration 
(OSHA) Regulation 29 CFR Part 1910.120. Those personnel who have completed the 40-hour 
training more than 12 months prior to start of field activities shall have completed an 8-hour 
refresher course within the past twelve months. 

The Project Manager shall have completed an additional 8 hours of relevant supervisory 
health and safety training. 
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Personnel operating the survey detection equipment were qualified ANSI 3.1 Senior 
Health Physics Technicians based on training and experience outlined in Section 4.4.6 and 
4.5.3.2 of ANSI standard ANSI/ANS-3.1-1993 (ANSI/ANS, 1993).   

A formal review and documentation of the key personnel qualifications to perform the 
required work was made by management and verified during the pre job briefing that was 
conducted prior to start of work. 

The personnel were familiar with the handling and storage of radioactive materials, 
contamination controls, and the use of radiation survey equipment.   

8.4 Hazard Communications 

The Project Manager ensured that crewmembers understood their obligation to safety and 
ensured that members were familiar with the elements of the safety program.  A copy of the 
Health and Safety Plan was maintained in the on-site project office.   

Daily tailgate safety meetings were conducted and documented as specified in the Health 
and Safety Plan.  Material Safety Data Sheets (MSDSs) for all hazardous substances and 
materials that were used on site were maintained in the on-site project office. 
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9.0 QUALITY ASSURANCE 

9.1 Equipment 

The instruments and systems used for the work effort were calibrated on an annual 
frequency using the manufacturer’s calibration protocol to National Institute of Standards and 
Technology (NIST) traceable sources.   

Copies of the instrument calibration data are presented in this report in Appendix L. 

The survey instruments were source checked each day prior to the start of the survey 
activities. 

Copies of the instrument daily response checks are presented in this report in Appendix 
M. 

9.2 Records and Reports 

All survey records and reports were completed in accordance with Section 9.2 of the 
approved Work Plan (AWS, 2012).  

9.3 Quality Control Samples 

Paired duplicates of 10 % of the swipe samples were collected and counted on site. The 
results of the QC duplicate samples were compared to each other. A maximum deviation of ± 
20% was the satisfactory objective of the comparison of the samples. All of the results of the 
duplicate swipe samples were within the ± 20% range and are included in the 
Radiation/Contamination survey reports in the applicable appendices of this report. 

9.4 Data Management 

Data was maintained in the on-site office.  Back up copies of data was made routinely 
and maintained on the computer provided.  Further, back up copies of survey and sample results 
were routinely made to CDs or other electronic media. 
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10.0 SURVEY PROCEDURES AND MEASUREMENT DATA 
INTERPRETATION 

10.1 Surface Activity Measurements 

Measurements to quantify surface activity levels represent the fundamental compliance 
measurements for buildings and structures.  ISO-7503, NUREG-1507, and ASTM were used as 
technical guidance to ensure the accurate measurement of surface activity. 

Equation 12 was used to document and calculate the surface activity in dpm per 100 cm2. 

Equation 10 

2 100 cm

W
RR

A
A

si

BBS
S

εε

−
= +  

Where; 

AS  = total surface activity (dpm/100 cm2) 

RS+B = the gross count rate of the measurement in cpm, 

RB = the background count rate in cpm 

ει = the instrument efficiency (counts per particle) 

εs = the contaminated surface efficiency (particles per disintegration) 

WA = the area of the detector window (cm2) 

This equation has two efficiency terms, which account for differences between the 
conditions under which the detector is calibrated, and conditions under which the detector is used 
in the field.  The instrument efficiency (εi) is discussed in Section 7.5.1, and is determined under 
ideal conditions in the laboratory.  The surface efficiency is discussed in Section 7.5.2 and is 
used to determine the 4π total efficiency for a particular surface and condition. 
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10.2  Investigation Level Calculations  

The gamma scan investigation level in gross cpm, discussed in Section 6.4.5.3 was 
calculated by using Equation 15 below: 

Equation 11 

B
Investigation Level in CPM= R  3+ σ  

Where; 

RB =  Average Background Count Rate 

σ = Standard Deviation of Background Count Rate 

Table 10 presents a summary of the investigation level values. 

Table 10 Investigation Level Values 

Dates Of 
Survey 

Type of 
Survey/Area 

Surveyed 

Instrument 
Model 

#/Detector 
Model # 

Instrument 
Serial 

#/Detector 
Serial # 

Instrument 
Mean 

Background 
Level in Gross 

CPM γ 

Investigation Level 
in  Gross CPM γ 

February, 
March, 2013 

Gamma Scans/Site 
1 Soils 

2350-1/44-10 126197/192598 5,907 cpm 6,624 cpm

February, 
March, 2013 

Gamma Scans/Site 
1 Soils 

2350-1/44-10 120633/316939 6,217 cpm 6,740 cpm 

February, 
March, 2013 

Gamma Scans/Site 
1 Soils 

2350-1/44-10 79037/316936 5,599 cpm 6,361 cpm 

August, 2013 Gamma Scans/Site 
1 Soils 

2350-1/44-10 117014/316939 5,730 cpm 6,365 cpm 

August, 2013 Gamma Scans/Site 
1 Soils 

2350-1/44-10 98639/316936 5,670 cpm 6,264 cpm 

 

10.3 Data Interpretation 

Basic statistical quantities were calculated for the data in order to identify patterns, 
relationships and any type anomaly. 

The Project Manager reviewed the data at the end of each phase of the survey to 
determine the validity of the results and adequate coverage of the survey areas. The survey 
results are presented various appendices of this report.  
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11.0 SURVEY ANALYSIS AND RESULTS 

The survey design always makes use of the statistical tests in helping to assure that the 
number of sampling points and the instrument measurement sensitivities are adequate, but not 
excessive, for the decision made.  Radiological survey data was obtained in units of cpm and 
activity that have no intrinsic meaning to the release limits.  Soil sample data was converted to 
pCi/g and surface area readings to dpm/100cm2 to evaluate results with the release limits and to 
help identify areas which would require additional remediation. 

11.1 Site 1 Characterization 

The decision was made by the Navy to stop excavation at 2’ bgs in the excavation area 
instead of going to 4’ bgs.  A limited characterization survey and sampling effort was performed in 
order to delineate the remaining contaminated soils that would require remediation in the future. The 
objective was to define the lateral and vertical boundaries of the contaminated soils. 

The characterization survey and sampling effort was conducted prior to backfill of the 
excavation area. UXO avoidance protocol was adhered to when collecting the samples. A mini 
excavator was used to excavate down to the depths where the samples were collected. 

11.1.1 Soil Samples 
Twenty three soil samples were collected during the effort.  Figure 12 presents a 

map of the sample locations. 
 
Sampling equipment and tools were wiped down and surveyed after each sample 

to ensure no cross contamination occurred during the sampling process.  If contamination 
was found above the minimum detectable count rate of the survey instrument, the 
equipment was then decontaminated.  

 
Approximately 300 to 500 grams of soil were collected from each sample 

location. Samples were prepared by removing vegetation, rocks, and foreign objects 
exceeding ¼ inch in diameter. The samples, once prepared, were placed into an 
appropriate container. Collection methodology, chain of custody, and analysis 
requirements are detailed in AWS's SOP’s. Copies of the applicable SOP’s will be 
furnished upon request. 

 
The samples were sent to an off-site laboratory for isotopic thorium analysis by 

alpha spectroscopy. Test Method: A-01-R.  
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The off-site laboratory that was used is: 
 
Test America Laboratories Inc. 
13715 Rider Trail North 
Earth City, MO 63045 
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Figure 12 Characterization Sample Map 

 

Table 11 presents a summary of the sample results. The laboratory data for the 
samples is in this report in Appendix N. 
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11.1.2 Gamma Count Rates 
Gamma count rates were collected at each sample location with 2-inch by 2-inch 

NaI detectors.  The readings are summarized in Table 11. 

Table 11 Characterization Sample Summary Table 

 

Sample ID Sample Date Sample Time
Th-228 results 

in pCi/g
Th-230 results 

in pCi/g
Th-232 results 

in pCi/g
Sample Depth Below 

Original Grade Surface
2' BGS 3' BGS 4' BGS 5' BGS 6' BGS

IHS1CS-1 8/20/2013 1100 0.466 0.634 0.528 4' 7K 6K 7K
IHS1CS-2 8/20/2013 1114 0.620 0.895 0.517 5' 13K 8K 7K 7K
IHS1CS-3 8/20/2013 1120 0.216 0.710 0.467 5' 9K 8.5K 6.5K 7K
IHS1CS-4 8/20/2013 1245 0.480 0.561 0.797 5' 11K 11K 10K 9K
IHS1CS-5 8/20/2013 1255 0.704 0.554 0.614 6' 10K 8K 8.5K 6.5K 8.5K
IHS1CS-6 8/20/2013 1305 0.435 0.346 0.390 4' 15K 10K 9K
IHS1CS-7 8/20/2013 1315 0.476 0.714 0.498 5' 7.5K 7K 6.5K 7K
IHS1CS-8 8/20/2013 1326 0.604 0.843 0.605 5' 41K 20K 11K 8K
IHS1CS-9 8/20/2013 1340 0.590 0.462 0.481 4' 9K 8K 8K

IHS1CS-10 8/20/2013 1402 0.415 0.456 0.317 5' 10K 9K 8.5K 7K
IHS1CS-11 8/20/2013 1408 0.452 0.560 0.350 4' 10K 7K 7K
IHS1CS-12 8/20/2013 1415 0.340 0.412 0.422 5' 10K 8K 8K 8.5K
IHS1CS-13 8/20/2013 1425 0.493 0.520 0.479 4' 8K 8K 9K
IHS1CS-14 8/20/2013 1435 0.773 0.562 0.652 5' 70K 42K 16K 11K
IHS1CS-15 8/20/2013 1442 0.735 0.606 0.679 4' 10K 9K 9K
IHS1CS-16 8/20/2013 1450 0.440 0.371 0.458 5' 16K 10K 9K 8K
IHS1CS-17 8/20/2013 1458 1.730 0.670 1.790 4' 50K 26K 10K
IHS1CS-18 8/20/2013 1512 7.660 0.764 6.270 4' 12K 92K 50K
IHS1CS-19 8/20/2013 1518 0.557 0.498 0.447 5' 8K 7K 9K 9K
IHS1CS-20 8/20/2013 1528 0.463 0.423 0.466 6' 9K 9K 8K 7K 6K
IHS1CS-21 8/20/2013 1535 0.466 0.632 0.538 5' 7K 6K 6K 7K
IHS1CS-22 8/20/2013 1543 0.650 0.739 0.668 6' 8K 7.5K 6.5K 7K 7.5K
IHS1CS-23 8/20/2013 1555 0.494 0.470 0.552 5' 10K 8K 8K 7K

K=1,000 cpm

Gamma Reading in CPM
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11.2 Waste Profile Samples 

Representative composite waste profile soil samples were collected from Site 1 and sent 
to Test America, Inc. for Toxicity Characteristic Leaching Procedure (TCLP) analysis. In 
accordance with 40 CFR Part 261.21 through 40 CFR Part 261.24 the samples were analyzed 
for: 

• Volatiles 

• Metals 

• Semi-Volatiles 

• Herbicides 

• Pesticides 

• Reactive Sulfide 

• Reactive Cyanide 

• pH 

• Ignitability 

• Percent Moisture 
 

Based upon review of the sample analysis, there was no RCRA Hazardous waste present 
other than radioactive material, therefore not a mixed waste. The soils were determined not to 
contain a RCRA hazardous substance. 

The laboratory sample data is in this report in Appendix O. 

The results of these samples were forwarded to the disposal facility for approval of the 
waste streams prior to disposal. 

11.3 Soil Laydown Area Surveys 

Gamma scan walkover surveys were performed in the soil laydown area prior to setup of 
the area and at the end of the job when the laydown area was removed.  The surveys covered 
75% of the areas.  The results of the surveys were ~5,000 to 6,000 cpm gamma. The surveys are 
in this report in Appendix P. 
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12.0 WASTE MANAGEMENT 

12.1 Packaging of Waste Materials 

The soils were packaged into seven 25 cubic yard intermodal roll-off containers with 
hard tops and then loaded onto flatbed rail cars. Each container was lined with a plastic liner 
prior to loading. The container(s) met all applicable Department of Transportation (DOT) 
requirements. 

 Once loaded, a radiological survey of the container’s exterior surface was performed and 
documented to ensure compliance with the applicable DOT regulations. The surveys consisted of 
exposure rate surveys and loose surface contamination surveys. 

All of the container exterior survey results were in compliance with DOT regulations.   

The containers exterior surveys are present in this report in Appendix Q. 

A total of seven 25 cubic-yard intermodal roll-off containers were shipped during the 
project.  The total volume of the soils shipped was approximately 120 cubic yards.  

12.2   Shipment and Disposal of the Waste Materials 

The waste materials were shipped shortly after loading to the licensed disposal facility, 
U.S. Ecology of Grandview, ID, a permitted disposal site for this waste classification by rail.   

Roll-off trucks were used to transport the loaded bins to a transload facility located in 
North Bergen, NJ, located approximately 250 miles from NSF Indian Head. At the rail facility, 
the loaded bins were loaded onto the rail cars with a crane.   
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The waste was classified as and all shipping manifests, appropriate DOT labeling 
and shipping documentation was completed by a U.S. Army JMC approved senior waste 
broker employed by AWS prior to the containers leaving NSF Indian Head property. 

Once the material was received by the disposal facility, manifests, and appropriate 
documents were completed and then sent to AWS by the disposal facility.  

Copies of the appropriate shipping documents and waste disposal certificates are 
in this report in Appendix R. 

12.3 Liquid Radioactive Waste 

No liquid radioactive waste was generated during project activities.  

12.4 Mixed Waste 

No mixed waste was generated as defined by 40 CFR Section 261 requirements during 
project activities. 
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13.0 SITE RESTORATION/POST JOB SURVEYS 

13.1 Backfill and Seeding of Excavation Area 

The excavation area was backfilled in six inch lifts with select fill with a four inch layer 
of screened topsoil on top.  The area was compacted using a walk behind vibratory plate 
compactor. The area was seeded and covered with straw following backfill and compaction. The 
silt fencing and diversion fence that were installed in accordance with the E & SC Plan remained 
in place.     

13.2 Bin Storage Area Post Job Surveys 

The area underwent a 100% gamma scan survey following completion of work to 
identify areas of elevated activity from work activities. The result of the survey was compared to 
the pre job survey results.  No areas exceeded the investigation level,  established at 3 standard 
deviations above the pre-determined background levels, or were greater than the results of the 
pre work survey. All gamma scan results were between 3,000 to 4,000 gross cpm gamma.  The 
bin storage area surveys are in this report in Appendix S. 

13.3 Miscellaneous Surveys 

Other miscellaneous surveys were performed during the course of work activities. These 
surveys included material and equipment release surveys.  

All of the material and equipment release survey results were below the DCGLs 
presented in Table 8 of this report. 

The miscellaneous surveys are in this report in Appendix T. 
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14.0 CONCLUSION 

Since two feet of clean backfill was placed in the excavation area, Site 1 is currently in a 
stable condition which poses no health risks to personnel or the environment from radioactive 
materials. However, for the site was to be released radiologically for unrestricted use, further 
excavation of soils would be required. 

Based upon the results of the gamma scan surveys and characterization samples, it is 
estimated that approximately 195 cubic yards of soil would be required to be removed in order to 
release the site for unrestricted use. Additional characterization survey and sampling are 
recommended to obtain a more accurate estimate of soils that would be required to be removed. 
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MEMORANDUM OF UNDERSTANDING 
Between 

Naval District Washington; 
Naval Sea Systems Command Detachment, Radiological Affairs Support Office; 

U.S. Army Joint Munitions Command, Rock Island, Illinois; and 
Aleut World Solutions (Contractor) 

RE: PERFORMANCE OF RADIOLOGICAL REMEDIAL ACTION UNDER ALEUT 
WORLD SOLUTIONS NRC LICENSE NO. 50-29273-01 AT NAVAL SUPPORT 
FACILITY INDIAN HEAD 

1. Background 

a. The Naval Sea Systems Command Detachment, Radiological Affairs Support Office 
(NAVSEADET RASO) has requested that Aleut World Solutions (AWS) (in a joint venture with 
Bering Sea Environmental BSE) provide radiological services in support ofremedial and final 
status survey actions at Installation Restoration Site 1 at Naval Support Activity South Potomac 
(NSASP), Naval Support Facility Indian Head (NSF IHD), Indian Head, MD, a component of 
Naval District Washington. These services have been contracted by the U.S. Army Joint 
Munitions Command (JMC), Rock Island, Illinois, through the Naval Low Level Radioactive 
Waste (LLR W) Disposal Program which functions as part of the Department of Defense LLR W 
Disposal Program managed by JMC. As a requirement of the contract W52PlJ-08-D-0034, 
radiological services will be performed under BSE's Nuclear Regulatory Commission (NRC) 
Radioactive Materials License No. 50-29273-01. 

b. For the purposes of this Memorandum Of Understanding (MOU), AWS will perform 
radiological remediation, final status surveys, and low-level radioactive waste management at IR 
Site 1 located at NSF IHD. A WS notified NRC Region IV on 23 January 2013 of their intent to 
perform the contracted work at under their NRC license. 

c. The intent of this MOU is to outline the general applicability and responsibilities of 
each organization as it applies to the performance work statement, approved work practices, 
health and safety plan, radiation health plan, and license implementation. 

2. Organizational Responsibilities. Each organization has distinct areas ofresponsibility as 
defined by their respective functions. 

a. A WS shall: 

(1) Perform work using radiologically sound work practices following standard operating 
procedures approved under the BSE NRC license, approved work practices in the Work Plan and 
Final Status Survey Plan - Site 1 Removal Action (Work Plan) dated 20 Dec 2012, health and 
safety plan, radiation health plan, and performance work statement. 

(2) Maintain training and dose records for A WS employees and subcontractors, as 
appropriate. 

(3) Ensure all contractor and subcontractor personnel wear appropriate dosimetry. 



( 4) Control radioactive materials used for operational checks of radiation detection and 
laboratory equipment. 

(5) Control access to individual work areas under A WS control for activities where 
radioactive materials are known or suspected of being present, or low-level radioactive waste is 
stored. 

(6) Control waste materials in accordance with the Work Plans. 
(7) Issue and maintain Radiation Work Permits for work controlled by A WS. 
(8) Maintain inventories of radioactive materials, including low-level radioactive waste, 

under A WS's control. 
(9) Submit reports and other administrative requirements concerning the work, including 

daily progress reports, to the NA VSEADET RASO, JMC, NSASP, or additional Navy offices as 
requested. Information will be provided regarding the radiological conditions of all work areas, 
radioactive contamination found, and status of any identified waste. 

b. NSASP shall: 

(I) Allow A WS to perform work using radiologically sound work practices in accordance 
with the Work Plan following standard operating procedures approved under the BSE NRC 
license, approved work practices, health and safety plan, radiation health plan, and performance 
work statement. 

(2) Notify NAVSEADET RASO or JMC regarding any contractor performance issues. 

c. NA VSEADET RASO shall: Ensure A WS performs work using radiologically sound 
work practices following standard operating procedures approved under the BSE NRC license, 
approved work practices, health and safety plan, radiation health plan, and performance work 
statement. 

d. JMC shall: Provide necessary contracting services and oversight to ensure A WS 
performs radiologically sound work practices following standard operating procedures approved 
under the BSE NRC license, approved work practices, health and safety plan, radiation health 
plan, and performance work statement. 

3. Responsibilities for Performance of Site Work 

a. A WS shall: 

(I) Perform radiological remediation in accordance with approved work practices in 
accordance with the Work Plan, standard operating procedures, and direction from 
NA VSEADET RASO and JMC. 

(2) Secure the A WS work areas allocated by NSASP in accordance with the Work Plan 
by use of a method controlled by A WS during performance of work. 

(3) Assess contamination levels, as required, on building materials, outdoor areas and 
materials and equipment. 

(4) Provide a trailer as a temporary office equipped with temporary electrical power. 
( 5) Free release of all equipment, areas, and spaces used during the performance of this 

project prior to conclusion of the project. 
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(6) Control access to all work and storage areas under the BSE NRC license and post, and 
secure such areas in accordance with the BSE NRC license, standard operating procedures, and 
NA VSEADET RASO and JMC approved work plan. 

(7) Coordinate public health and safety assurance issues with NA VSEADET RASO, 
JMC and NSASP. 

(8) A WS Site Project Manager will be Dan Spicuzza. 

b. NSASP shall: 

(1) Provide access to radiologically impacted areas to AWS for performance of work as 
necessary and in accordance with NSASP Access Control Policy. 

(2) Provide an area to A WS for use as temporary office, equipment storage area, and 
LLR W storage area. 

(3) Comply with A WS radiological controls of work and storage areas. 
(4) Coordinate public health and safety assurance issues with NAVSEADET RASO and 

JMC. 
(5) Ensure direction to the contractor is only provided by the JMC Contracting Officer or 

Contracting Officer's Representative. 
(6) NSASP point of contact is LCDR Segalla. 

c. NA VSEADET RASO shall: 

(1) Monitor site work by performing on-site visits, tracking on daily site reports and/or 
participating in conference calls. 

(2) Review all site investigative data. 
(3) Work with the contractor, JMC and NSASP to address any unexpected contamination 

or radiological control issues. 
(4) Provide assistance with public health and safety assurance issues, in coordination with 

NSASP and JMC. 
(5) Approve public statements regarding radiological issues before issuance after 

obtaining approval by the NSASP Public Affairs Officer. 
(6) Approve clearance of areas prior to turnover of the areas for unrestricted use to 

NSASP. 
(7) Points of contact for NA VSEADET RASO are Laurie Lowman and Allen 

Stambaugh. 

d. JMC shall: 

(1) Monitor site work by performing on-site visits, tracking on daily site reports and/or 
participating in conference calls. 

(2) Work with the contractor (A WS), NA VSEADET RASO, and NSASP to contractually 
address any unexpected contamination issues. 

(3) Point of contact for JMC is Frank Whitaker. 
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4. Jurisdictional Issues and Changes. Jurisdictional issues or specific situations not covered 
under this agreement will be discussed between NSA South Potomac, NA VSEADET RASO, 
JMC, and A WS for resolution and documented by amendment of this memorandum of 
understanding. 

5. Effective Period: This MOU is effective upon signatures by all parties and will expire in 6 
months. Either party may terminate this agreement by giving 90 days advance written notice of 
the effective date of termination, or upon the written agreement of both parties at a mutually 
agreeable date. 

6. Approval: 

NA VSEADET RASO Representative 

Naval District Washington: 

--·~# . ,/"' 

~ ~~ ~ . -------
,/ .. vi( ~ 

Robert Inaba, Comptroller 

i'homas McGuirK Executive Director 

Daniel Spicuzza, A WS Project Manager 

/'Yl1I~~KEit FR'A.~~~Jk.127 03989 I 6j 

Frank Whitaker, JMC COR 
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Date 

01/24/2013 
Date 

17 January 2013 
Date 
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RADIATION WORK PERMIT (RWP) 
 
RWP #:       NSFIH-2013-01                                                                              Regular__X__Extended_____ 

SECTION I 

Contract # USN-2011-008                  Date:           2/12/2013   Time: 0800  

Location/Project: NSF Indian Head, MD IR Site 1 

Exposure Category:        D&D             Source Transfer             Waste Processing             Characterization 

Job Description:  Excavation and remediation of thorium contaminated soils. Stockpiling of soils.                     
 
 
Estimated Start Date:        2/12/2013                                      Estimated End Date:            3/16/2013 

SECTION II 

Existing Radiological Conditions:   
 
Radiation Survey No.     N/A_     Airborne Survey No.    N/A        Contamination Survey No.      N/A      .         
Existing General Area Radiation Level(s):    
      .006-.01                mR/hr/γ  
        N/A     mrad/hr/corrected β   
        N/A              mrem/hr/η 

Existing General Contamination Levels: 
 
         < 20           dpm/100cm2   α Loose 
        < 200          dpm/100cm2   βγ Loose 
        < 100          dpm/100cm2   α Fixed 
        < 200          dpm/100cm2   βγ Fixed 

 Airborne DAC Level(s): 
 
             < 10               % P 
             < 10              % P 
             N/A                % H3 

Existing Maximum Radiation Level(s):      
        .010       mR/hr/γ  
        N/A       mrad/hr/corrected β   
        N/A      mrem/hr/η 

Existing Maximum Contamination 
Level(s) 
 
         < 20         dpm/100cm2   α Loose 
       < 200         dpm/100cm2   βγ Loose 
         < 20         dpm/100cm2   α Fixed 
       < 200         dpm/100cm2   βγ Fixed 

Hot Particle? 
 
    Yes 
    No 

Remarks: None.                                                                                                                     
                                                                                                                                                                                 

SECTION III 

Radiological Limits:         
 
Maximum Allowed WB Exposure Rate  :      5          mr/hr γ or mrem/hr η 
 
Corrected  :       N/A          mrad/hr          Maximum Extremity Exposure Rate:      5           mr/hr 
 
Maximum Allowed Contamination Level   :          20              dpm/100cm2 α Loose :   200            dpm/100cm2 βγ Loose 
 
Maximum Allowed Contamination Level   :          100            dpm/100cm2 α Fixed :   1,000          dpm/100cm2 βγ Fixed 
 
Maximum Allowed Airborne Concentration Level:     10        % DAC 
 
Remarks:_______________________________________________________________________________                                       
 
 
Industrial Hygiene/Safety Concerns:Open excavation, Cold stress.  
                        
                                                                        
 

AWS-002                                             Page 1 of 3                                   



RADIATION WORK PERMIT (RWP) 
 
RWP #:       NSFIH-2013-01                                                                          Regular_X___Extended_____ 

                                   SECTION IV  

WORKER REQUIREMENTS 

CLOTHING: 
 
   Coveralls 
   Lab Coat 
   Cloth Hood 
   Paper Coveralls1  
   Plastic Suit 
   Plastic Booties1  
   Rubber Shoe Covers 
   Canvas Shoe Covers 
   Cotton Gloves 
   Rubber Gloves1 2  
   Leather Gloves1 

   Beta Goggles/Face Shield  
   Extra 
   Other Clothing                 
                                       
                                       
 
Stay Time (Heat Stress, 
Radiaton, Exposure Limits, 
etc.):                                          
                6                         hrs. 

DOSIMETRY: 
 
   TLD 
   Film Badge 
   SRD 
   Standard 
   Elbows 
   Gonad Pack 
   Hot Cell Entry 
   Extremity 
   Head Pack 
   Special 
   Knees 
   Varying Field 
   Upper Field 
   Ground Field 
   Alarming  

  Dosimetry           
   None 
 
 

 INSTRUCTIONS: 
 
    Contact HP for Line   
          Breaks 
    Protect Cuts 
    Pre-Job Briefing 
    Post-Job Briefing 
    Contact HP Prior to Work 
        In New Areas 
    Modesty Required 
    Site Specific Instructions 
    Equipment Monitor at Job  
       End 
   Clean Up Work Area 
       During and After Job 
   Eating, Drinking, 
Smoking, 
       Chewing Prohibited 
   Frisk Upon Exiting 
        Contaminated Area 
   Have Prescribed HP 
      Coverage or Stop Work 
   Exit Area Immediately    
      Upon Emergency or 
Injury.  
      Notify HP Immediately 

RESPIRATORY: 
 
    FFNP 
    FFAL 
    SCBA 
     PAPR 
    Dust Mask1 

     Half Face 
     Bubble Hood 
              
 
Cartridges: 
 
    Particulate 
    Vapor 
    Combination 
    Other        
                 
                 

Special Instructions: 1 Per HP supervision instructions. 2 When collecting soil samples and handling 
potentially contaminated items.                                                                                                           
                                                                                                                                                                                  

                                                         SECTION V  

Health Physics Requirements 

1. Job Coverage:    Continuous          Intermittent         Start         End of Job  
2. Air Sampling:    General Area        Breathing Zone        Lapel        AgZ  
                               Tritium/C-14          Particulate       Charcoal         LoVol        HiVol  
3. Exposure Rate Surveys:    Start of Job       Continuous Monitoring        Area Monitoring    
                                              Intermittent Monitoring         End of Job    
4. Contamination Surveys:    Start of Job        Continuous Monitoring    
                                              Intermittent Monitoring         End of Job    
5. Is the ALARA Consideration Complete and Attached?       Yes     No  Why?________________________   
6. Other: _______________________________________________________________________________ 
______________________________________________________________________________________ 
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R\VP #: NSFIH-2013-01 Re lar ·)<'.' Extended 

SECTION VI 

Personnel Authorized to Perfom1 Work & Acceptance of Responsibility 
..... *My signature verifies that I have read and fully understand the R \VI' Renuirements 

Date 

Wn In 
1

~/IJ/11 

Name {Print) Signature• 
Last Four Digits HPS 

SS~ Init 

/~o~- 'W 
t71t/ ht~ 

~-""'" \ \ . 

Year Dose to Date (Rem) 

I I SOE 
E ' TODE : 1~.~~1}/B I 

6 i 0 ' fl 

' C;) Cl 0 C, 
' 

I 

' .. 

0 Q) 
' (5 0 

t'\ ~'\ C''\ ('\ 
' i 

i 
' 

SDE i 
EX I 

0 
0 ,: 

0 I 
' 

1\ -5~~ c/A ,,...., 6 0 C) ! c;:;;, .. 
'f2Z 7 ·"""' 1.) ) 

. 
,,7 ,:_.. 

' ' 
:.., 

' I 
' I 

' 

' i 

' I " "----t---==-· .. ---r- _______ _,_ ____ _,__,'---·-1----+--,, ......... 
! -....... 

........ t-..... 
If-.---~ ----------1--':,,.,,sc------+-----f-- .J\---1----'--'-'---4----1' 

""- , . I,' 
-........ i i 

( .. ----+- ·-------+-----sc-\c-•-t-----,----lf---l---1---J---+-----J' 

'" .~ ..... 

-- r-,...,, 11 Ir----+----------+--------+-- ·----,--.... -!'---+--.L.-..f--..::::,,-,k---ll' 
I !! I 
~ .... H 

I 
Approvals/Reviews 

i Technician Generating RWP: 'f,li'~ Date: ·o '3- 0
"·.- z. () (~ "I 

I Date1Time:?. Ii.·/':>-/ 0·100 1 Time· - - (/J"J'L • - •· ·•• oii;O,c(,.__),__ _____ -4 

,; Industrial Hygiene Approval: · Health Physics Rep:c,/..4~ ~ j 

11[1~ D~at~·ev_/TL_Iim~e':.: £:N'f.!./ A~--.,..---------_jf-::------:..-'~f/.!i .,~·,z~'-1-._-tc'.r'li·~ ~:et·:i·.+::z·"t,:.lL ____ _j 
: HP Supervisor Approval: Reason: t.!ob Complete) RWP Revision 

I I 
Termination 

j DatelTime:N/A , 
1 RSO Manager Approv'' · 1 ' """-'- Y , 
j, Date/rime: 1\..-1. '-" 1.-.;. \ - -, u 

~rvisor :pvj,ew: 
""I -.1 .• ,.. • 
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RADIATION WORK PERMIT (RWP) 

RWP# - -NSFIH 2013 02 R I eguar X E dd xten e 

SECTION I 

Contract# USN-2011-008 Date: 8/19/2013 Time: 0800 

Location/Project: NSF Indian Head, MD IR Site 1 

Exposure Category: D&D Source Transfer Waste Processing Characterization 

Job Description: Backfilling of excavated area. Collection of characterization samQles in excavation area. 
Loading and shipping of contaminated soils into intermodal roll-off containers. 

Estimated Start Date: 8/1912013 Estimated End Date: 9/612013 

SECTION II 

Existing Radiological Conditions: 

Radiation Survey No. NIA Airborne Survey No. NIA Contamination Survey No. NIA 
Existing General Area Radiation Level(s): Existing General Contamination Levels: Airborne DAC Level(s): 

.006-.01 mR/hr/y 
NIA mrad/hr/corrected p <20 dpm/IOOcm2 a._Loose < 10 %P 

NIA mremlhr/ri <200 dpm/I00cm2 py Loose < IO %P 

< 100 dpm/100cm2 a._Fixed NIA %H3 
<200 dpm/100cm2 BY Fixed 

Existing Maximum Radiation Level(s): Existing Maximum Contamination Hot Particle? 

.010 mR/hr/y Level(s) 

NIA rnrad/hr/corrected ~ Yes 

NIA mrern/hr/ri <20 dpm/IOOcm2 a Loose No 

<200 dpm/I00cm2 PY Loose 
<70 dpm/I00cm2 a Fixed 

<200 dpm/l00cm2 BvFixed 

Remarks: None. 

SECTIONffl 

Radiological Limits: 

Maximum Allowed WB Exposure Rate : 5 mr/hr r or mrem/hr ri 

Corrected : __NLA __ mrad/hr Maximum Extremity Exposure Rate: 5 mr/hr 

Maximum Allowed Contamination Level : 20 dpm/ l 00cm2 a Loose : 200 dpm/ I00cm2 Pr Loose 

Maximwn Allowed Contamination Level 100 dpm/ l 00cm2 a Fixed : l.000 dpm/100cm2 Pr Fixed 

Maximwn Allowed Airborne Concentration Level: 10 %DAC 

~ 

J'\.tam:111.\.:>. 

Industrial Hygiene/Safety Concems:Ouen excavation, Heat stress. 
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RADIATION WORK PERMIT (RWP) 

RWP#· NSFIH 2013 02 - - R I X Et dd eguar x en e 

SECTION IV 

WORKER REQUIREMENTS 

CLOTHING: DOSIMETRY: INSTRUCTIONS: RESPIRATORY: 

D Coveralls r81 TLD r8I Contact HP for Line OFFNP 
D Lab Coat D Film Badge Breaks OFFAL 
D Cloth Hood DSRD ~ Protect Cuts OSCBA 
121 Paper Coveralls 1 121 Standard 181 Pre-Job Briefing D PAPR 
D Plastic Suit D Elbows 181 Post-Job Briefing r8I Dust Mask 1 

r8I Plastic Booties1 D Gonad Pack "r8I Contact HP Prior to Work D HalfFace 
0 Rubber Shoe Covers D Hot Cell Entry In New Areas D Bubble Hood 
D Canvas Shoe Covers D Extremity D Modesty Required 
D Cotton Gloves D Head Pack .9!181 Site Specific Instructions 
C8J Rubber Gloves1 2 D Special l81 Equipment Monitor at Job Cartridges: 
r8I Leather Gloves1 D Knees End 
D Beta Goggles/Face Shield D Varying Field , r8I Clean Up Work Area D Particulate 
D Extra D Upper Field During and After Job D Vapor 
D Other Clothing D Ground Field r8I Eating, Drinking, D Combination 

D Alarming ,Smoking, D Other 
Dosimetry Chewing Prohibited 

ONone r8I Frisk Upon Exiting 
Stay Time (Heat Stress, • Contaminated Area 
Radiaton, Exposure Limits, 181 Have Prescribed HP 
etc.): Coverage or Stop Work 

6 hrs. r8I Exit Area Immediately 
Upon Emergency or Injury. 
Notify HP Immediately 

Special Instructions: 1 Per HP supervision instructions. When collecting soil samples and handling 
potentially contaminated items. 

SECTIONV 

Health Physics Requirements 

l. Job Coverage: Continuous D Intermittent r8I Start D End of Job D 
2. Air Sampling: General Area r8I Breathing Zone r8I Lapel D AgZD 

Tritium/C-14 D Particulate D Charcoal D LoVol r8I HiVol 121 
3. Exposure Rate Surveys: Start of Job C8J Continuous Monitoring D Area Monitoring D 

Intermittent Monitoring D End of Job 121 
4. Contamination Surveys: Start of Job D Continuous Monitoring D 

Intermittent Monitoring r8I End of Job C8J 
5. Is the ALARA Consideration Complete and Attached? Yes No Why? 
6. Other: 

AWS-002 Page 2 of3 



RWP #: NSFIH-2013-02 Regular X Extended 

SECTION VI 

Personnel Authorized to Perform Work & Acceptance ofResponsibility 
*My signature verifies that I have read and fully understand the R WP Requirements 

Year Dose to Date (Rem) 

Date Name (Print) Signature• 

H j Approvals/Reviews 

Technician Generating RWP:r,,~,:~ 
Date/Time: 2"- IC/, I 3 / 69pb 
Industrial Hygiene Approval: 
Date/Time: NI A 
HP Supervisor Approval: 
Date/Time:N/A r--.. n 
RSO Manager Approval~ _,I -
Date/Time: <t-\.Q....,'-'- \ ~ d t'\~ 

AWS-002 

,,, 

Last Four Digits 
SSN 

.. 

HPS 
Init IEDE 

C 
(.) 

0 

6 
() 

0 

TODE I LOE 

0 0 

e D 

() t) 

0 ('\ 

0 0 
c\ '-' 

I I Termination 

Date: ~-~,-s 
Time: O.~d"\ 
Health Physics Rep: 

"""-.\.. '\__ 

Reason: (ob Complete ) R WP Revision 

Page'j of 3 
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Aleut World Solutions 

Site-Specific Health and Safety Plan Acknowledgment 

I have read this Site-Specific Health and Safety Plan, I understand the contents, and I agree to abide by its requirements I also have been properly 
trained, medically monitored, and fit tested for the work that I am to perform and those dates are provided below. Documentation will be placed in 
the Project Records. 

Company 40-br 8-hr Medical Fit Test 
Date Name (Printed) Signature Represented Date Date* Date Date 

• 

ct-,~-\5. ,~ ~ .~f\~,- '-'"L..-L. I 
I ~ IJ ... b..t,~ ~-C\."- r,.. _ \"'(, ci-\~ \\l.. ::-r ~ ..eH .A • -

~ ~ ~ .... a~ r.:.. A.r-oKS 
. / -

~ - (~ "b - l 9 - (_"'\ Yl· ~ J3 f'-(1 :,,,.~ <:: ·li'rl GJ-)OOJ. 1-10 l 17- I~ 

~--(?-(.3 K~~ v - ...1., AyC;r./rs -- ~-...; (2 
.IL "1.P1 , J ('A (-;-"c , , 

J 
f!:er, kc:t ,_ .... , t= .. v Cf .,Jcr,7 L(-/3 lo-IS 

f-/'i-13 l 
1.-1 J;.1rr>1 ~po 6 re<fi,J\J J?/ .:-{:>!?i:t..-~ ... _,. 

r ""': r I Atos 7 Z.lbt 2 ---1 -/) 1:-Z'.~ 
, V ~.fft- L ~ R!fi ~ - l!u:J.5 &/'-.16' ~ -lf·I.~ /, J 1.L L, ol. v,/l.. ~- a) tr ,i / C 'g-'f't. ?- J"$ 

<j~/9-/3 ln~el~ ~\\~ ,) ,r /J C?/'b v~,, ~ws tt-r~16 2..-11~11 -'{-l 1..-(3 ~/A , N~ 

~ r 
.............. ........... ----..._ 

----...__ 
,-----._ l\ -

~,~ ,~ -------- -----.... ........... 
............. ........ 

~ 

*If 40-hr training is less than one year old, then the 8-hr refresher training is not required. Indicate this with NR 
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• • • 
Aleut World Solutions 

Site-Specific Health and Safety Plan Acknowledg,nent 

I have read this Site-Specific Health and Safety Plan, I understand the contents, and I agree to abide by its requirements I also have been properly 
trained, medically monitored, and fit tested for the work that I am to perfom1 and those dates arc provided below. Documentation will be placed in 
the Project Records. 

----- ---r 

Dare Name (Printed) Signature 
Company 

Represented 

~if.,i+vs Sr A UJ s 
-'-'---'-'-"-----'-""'-="""-'--'""'-£ y /Jc)C_ /i W ~5 

~
I . -1~~'£1 /3 U./tl+!A &\ i.;.H./L,1'.c,. ' . ~·- A-w S 

6 131-/,irrv 'p 6/:J.<qo0 ~ "L~ _ A l/J~ 
r:;C(,, pws 

-11,./ s 
c::::,:; - ' uJC., 

'" ----+--

40.:hr . 8-hr Medical 
Date Date* Dilte 

'/-:5-96 6-d'-i"L 5 - I<;'- i'J .. 
//-;) /!I) /!-
z-.. '/- I£ 'J·t/7... 
'1, I 1i· 0'1 II (, -11.. };JI,·/ 

----~---------- I ~~~ - I I I I 
l-----·---01-------------+----------+------- ' 

Fit Test I 
Date 

N/A 
r,/ /A 

/J IA 

/IJ., 

--~-

-

1----t----t------ - -- - -- l+-t+ L 
•jf 40 ·llf training is less than one year old, then the 8-hr refresher training is not required, Indicate tWs with NR 
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Appendix C 
Erosion and Sediment Control Plan 
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PLAN 
SCALE: 1"=20' 
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EXISTING BUILDING 

#1662 

TIE SILT FENCE TO THE 
BUILDING SECURELY 
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SEQUENGE OF OPERATIONS 

1. THE CONTRACTOR SHALL NOTIFY THE NSF INDIAN HEAD BASE ROIG AND 

FEDERAL FACILITIES DIVISION 
LAND RESTORATION PROGRAM 
LAND MANAGEMENT ADMINISTRATION 
1500 V'lASHINGTON BLVD, SUITE 625 
BALTIMORE MARYLAND 212S0-11M 
TELEPHONE, 410-531-31'11 

SEVEN (1) DAYS BEFORE COMMENCING ANY LAND DISTURBING ACTIVITY 
AND, UNLESS V'IAIVED BY THE ADMINISTRATION, SHALL BE REQUIRED TO 
HOLD A PRE-CONSTRUCTION MEETING BETY'IEEN PROJEC.T 
REPRESENTATIVES AND A REPRESENTATIVE OF V'IMA. 

2. OBTAIN PROPER PERMITS. 

5. V'llTH THE APPROVAL OF THE SEDIMENT CONTIROL INSPECTOR, C.LEAR 
AND GRUB FOR SC.E'S AND PERIMETER GONTIROLS. INSTALL. 

4. DESIGNATE STOCKPILE AREAS FOR RELATED TOPSOIL AND RELATED 
FILL. DESIGNATE CONTRACTOR~ STAGING AREA. 

S. PERFORM SURVEY/EXGAVATION/SOIL TESTING/REMOVAL TASl<S l/'IITHN 
LOD. 

6. APPLY TEMP./PERM. STABILIZATION. 

1. FINE GRADE PROJEC.T SITE AND PROVIDE PERMANENT STABILIZATION AS 
PER STABILIZATION SGHEDULIE. 

5. V'llTH PRIOR l/'IIRITTEN APPROVAL FROM THE SEDIMENT CONTIROL 
INSPECTOR AND ROIG, REMOVE SEDIMENT GONTIROLS AND STABILIZE 
AREAS DISTIURBED BY SEDIMENT GONTIROL REMOVAL. 

KEY 

c; ?~ ::1-- PROPERTY LINE 

71-- EXISTING BUILDING 

l// ___ /1
1-- EXISTING CONTOURS 

I :z:sa-- PROP CONTOURS 

L ~00 ,-~oo 1-- uM1T oF D1s1uRBANcE 

c;O~_::?' 1-- DIVERSION FENCE 

Cs~........-s~/'1 ~ SILT FENCE-LATH REINFORCED 

1 t~ SCE gqo] 1--STABILIZED CONSTRUCTION ENTRANCE 

I, , , , , , , 'I-- ESTIMATED REMEDIATION AREA 

I~ c,l-l"l /__..,..--1-- OVERHEAD WIRES 

I\': . <1-- EXISTING CONCRETE SIDEWALK 

fll_ 1,/ I Ir_ ;,,~

1 Ii __ !· .IJ'.' -- CONTRACTOR STAGING AREA 
'/ /' 1// / / / • , // !, !u /i I 

1 I , ' I : I I I t 

-- EXISTING BITUMINOUS PAVING 

1-- PORTABLE SEDIMENT TANK 

~----~ 

~ 
PST 

RIVE RV IE\./ 
VILLAGE 

/ 
' 

VICINITY MAP 
SCALE: 1"=2000' 

NOTE: 
1. THE PROJECT SITE IS OUTSIDE THE 100-YR 

FLOOD PLAIN. 

2. THERE ARE NO WETLANDS OR WETLAND 
BUFFERS WITHIN THE PROJECT AREA. 

3. THE SITE IS IN THE CHESAPEAKE BAY 
CRITICAL AREA. 

NOTE: 
SILT FENCE AND LOO ARE SHOWN OFFSET FROM 
EDGE OF PAVING FOR CLARITY. SILT FENCE 
SHALL BE PLACED AT EDGE OF PAVEMENT. 

NOTE: 
"EROSION AND SEDIMENT CONTROL WILL BE 
STRICTLY ENFORCED." 

MOE No. 13-WM-0001 
LOD = 13,252 SF+/- = 0.30 AC+/-

EROSION AND SEDIMENT CONTROL PLAN 

SITE 1 RADIOLOGICAL REMOVAL ACTION 
ADJACENT TO BUILDING #1662 

NAVAL SUPPORT FACILITY 
INDIAN HEAD 

CONTRACT NO. W52PIJ-08-D-0034 DO 0054 

INDIAN HEAD, CHARLES COUNTY, MARYLAND 

GRAPHIC SCALE 
20 D 10 20 40 80 

ILJ~--::i-.:•::...!_! '~~~~' ( IN FEET ) 
1 inch = 20 ft. 

olbert Matz Rosenfelt, Inc. 

Professional Certification 

Engineers * SuNeyors * Planners 

2835 Smith Avenue, Suite G 

Baltimore, Maryland 21209 

Telephone: (410) 653-3838 

Facsimile: (410) 653-7953 

SCALE: 1"=20' 

I hereby certify that these documents were prepared or DATE: 07-09-12 
approved by me, and that I am a duly licensed professional JOB NO.: 2012072 
engineer under the laws of the State of Maryland. !--"-'=-"=----'=~----

DESIGNED: KML 

License No. 15104 Expiration Dote: 10/11/12 DRAWN:KBH 

CHECKED: OS/KL 

FILE: 2012072_Site 1 Bldg 1662ESC.dwg 

DRAWING 
1---1--8-111-,1-2 -+-AD-DE-o LA-T----H R"'E1"'NF,,-,oR,,-,CEcco sc---1LccTF=-EN=cE----AT::-cN-:cAVYc--:RE=a"'uE=s1:---t-:cK:::M:---iL NUMBER: ES C-1 

D 8/16/12 MOE ISSUED "SUBSTANTWE REQUIREMENTS MET' MEMO KML 

NO. DATE REVISIONS: BY SHEET 1 OF 4 



DETAIL B-1 !STABILIZED CONSTRUCTION 
ENTRANCE 

STANDARD SYMBOL 

!l/jl!scutfj 
50 FT MIN. 

MOUNTABLE BERM 
(6 IN MIN.) 

8 FT 
I MIN. • 1 \ EXISTING PAVEMENT 

",'.\ ~1 •,._,3'---'-F-'-T~•~15. 7 \ 

NON WOVEN 
GEO TEXTILE MIN. 6 IN OF 2 TO 3 IN 

AGGREGATE OVER LENGTH 
AND WIDTH OF ENTRANCE 

PROFILE 

50 FT MIN. 

LENGTH ' 

EARTH FILL 

PIPE (SEE NOTE 6) 

EDGE OF 
EXISTINGPAVEMENT 

PLAN VIEW 

CONSTRUCTION SPECIFICATIONS 

z 
':, 
I
"-
0 

1. PLACE STABILIZED CO~STRUCTION ENTRANCE IN ACCORDANCE WITH THE APPROVED PLAN. VEHICLES 
MUST TRAVEL OVER TrjE ENTIRE LENGTH OF THE SCE. USE MINIMUM LENGTH OF 50 FEET ('30 FEET 
FOR SINGLE RESIDENC~ LOT). USE MINIMUM WIDTH OF 10 FEET. FLARE SCE 10 FEET MINIMUM AT THE 
EXISTING ROAD TO PR~VIDE A TURNING RADIUS. 

2. PIPE ALL SURFACE WATER FLOWING TO OR DIVERTED TOWARD THE SCE UNDER THE ENTRANCE, 
MAINTAINING POSITIVE DRAINAGE. PROTECT PIPE INSTALLED THROUGH THE SCE WITH A MOUNTABLE 
BERM WlTH 5: 1 SLOPES AND A MINIMUM OF 12 INCHES OF STONE OVER THE PIPE. PROVIDE PIPE AS 
SPECIFIED ON APPROVED PLAN. WHEN THE SCE IS LOCATED AT A HIGH SPOT AND HAS NO DRAINAGE 
TO CONVEY, A PIPE IS NOT NECESSARY, A MOUNTABLE BERM IS REQUIRED WHEN SCE IS NOT 
LOCATED AT A HIGH SfOT. 

3. PREPARE SUBGRADE A~D PLACE NONWOVEN GEOTEXTILE, AS SPECIFIED IN SECTION H-1 MATERIALS. 
I 

4. PLACE CRUSHED AGGR~GATE (2 TO 3 INCHES IN SIZE) OR EQUIVALENT RECYCLED CONCRETE (WITHOUT 
REBAR) AT LEAST 6 l~CHES DEEP OVER THE LENGTH AND WIDTH OF THE SCE. 

' 
5. MAINTAIN ENTRANCE IJ\l A CONDITION THAT MINIMIZES TRACKING OF SEDIMENT. ADD STONE OR MAKE 

OTHER REPAIRS AS CONDITIONS DEMAND TO MAINTAIN CLEAN SURFACE, MOUNTABLE BERM, AND 
SPECIFIED DIMENSIONS.' IMMEDIATELY REMOVE STONE AND/OR SEDIMENT SPILLED, DROPPED, OR 
TRACKED ONTO ADJAC~NT ROADWAY BY VACUUMING, SCRAPING, AND/OR SWEEPING, WASHING 
ROADWAY TO REMOVE :MUD TRACKED ONTO PAVEMENT IS NOT ACCEPTABLE UNLESS WASH WATER IS 
DIRECTED TO AN APPrVED SEDIMENT CONTROL PRACTICE. 

i 

MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL 

U,S, DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 2011 

MARYL.AND DEPARTMENT OF ENVIRONMENT 
WATER MANAGEMENT ADMINISTRATION 

MODIFIED DETAIL E-1 SILT FENCE 
STANDARD SYMBOL 

e---SF---' 
W/ LATH REINFORCEMENT 

6 FT MAX, 
CENTER TO CENTER 36 IN MIN. FENCE POST LENGTH 

DRIVEN MIN. 16 IN INTO GROUN&D 
3/8 IN. X 1-3/8 IN X 24 IN 
LATH STRIP REINFORCEMENT 1 

16 IN MIN. HEIGHT OF 
WOVEN SLIT FILM GEOTEXTILE 

,,.,_,,, X{'\ ,,_ !0>::. } 
8 IN MIN. DEPTH 
INTO GROUND 

36 IN MIN. FENCE 
PO~T LENGTH 

ELEVATION 

3/8 IN. X 1-3/8 IN X 24-;;:;------. 
LATH STRIP REINFORCEMENT---------

WOVEN SLIT FILM---, 
GEOTEXTILE 

EMBED GEOTEXTILE 
MIN. OF 8 IN VERTICALLY 

INTO THE GROUND. BACKFILL 
AND COMPACT THE SOIL ON 
BOTH SIDES OF GEOTEXTILE, 

FL~ 

,..:::f:,"-,.~Y; 

FENCE POST 18 IN MIN. 
ABOVE GROUND 

UNDISTURBED 
GROUND 

FENCE POST DRIVEN 
A MIN. OF 16 IN INTO 
THE GROUND 

CROSS SECTION 

POSTS~ 

STEP 1 , "' 

''= STAPLE/ 

STEP 2 

( ~fl'iD) 
STAPLE~ fl STAPLE 

TWIST POSTS TOGETHER 

STEP 3 

STAPLE 

FINAL 
CONFIGURATION 

STAPLE 

JOINING TWO ADJACENT SILT 
FENCE SECTIONS (TOP VIEW) 

STAPLE 

STAPLE 

MARYLAND STANDARDS ANO SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL 

1 OF 2 

U.S. DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 2011 

MARYLAND DEPARTMENT OF ENVIRONMENT 
WATER MANAGEMENT ADMINISTRATION 

1 

DETAIL C-9 DIVERSION FENCE 
STANDARD SYMBOL 

I- DF----< 

MAXIMUM DRAINAGE AREA 2 ACRES 

GROUND 
SURFACE 

2)a IN DIAMETER 
GALVAN~IZED STEEL 
OR ALUMINUM 
POSTS 

10 FT MAX . .._1 

CHAIN LINK FENCE 
COVERED WITH 
IMPERMEABLE SHEETING 

34 IN MIN, 

36 IN MIN. 

ELEVATION UV RESISTANT IMPERMEABLE 
SHEETING ON BOTH SIDES OF FENCE 

EXTEND IMPERMEABLE SHEETING 
OR PROVIDE SOIL STABILIZATION MATTING 

4 FT MIN. ALONG FLOW SURFACE 

FLow -+-
,Y,.Yh, //,;,,;:--

~-- 2% IN DIAMETER 
GALVANIZED STEEL 
OR ALUMINUM 
POSTS 

34 IN MIN. 

EMBED IMPERMEABLE 
SHEETING 8 IN MIN. 

INTO GROUND FOLD SHEETING OVER 
TOP OF FENCE AND 
SECURE WITH WIRE TIES 

SECTION 

CONSTRUCTION SPECIFICATIONS 

1. USE 42 INCH HIGH, 9 GAUGE OR THICKER CHAIN LINK FENCING (2% INCH MAXIMUM OPENING). 

2, USE 2li, INCH DIAMETER GALVANIZED STEEL POSTS OF 0.095 INCH WALL THICKNESS AND SIX FOOT 
LENGTH SPACED NO FURTHER THAN 10 FEET APART. THE POSTS DO NOT NEED TO BE SET IN 
CONCRETE. 

3. FASTEN CHAIN LINK FENCE SECURELY TO THE FENCE POSTS WITH WIRE TIES. 

4, SECURE 10 MIL OR THICKER UV RESISTANT, IMPERMEABLE SHEETING TO CHAIN LINK FENCE WITH TIES 
SPACED EVERY 24 INCHES AT TOP, MID SECTION, AND BELOW GROUND SURFACE. 

5. EXTEND SHEETING A MINIMUM OF 4 FEET ALONG FLOW SURFACE AND EMBED END A MINIMUM OF 
B INCHES INTO GROUND. SOIL STABILIZATION MATTING MAY BE USED IN LIEU OF IMPERMEABLE 
SHEETING ALONG FLOW SURFACE, 

6, WHEN TWO SECTIONS OF SHEETING ADJOIN EACH OTHER, OVERLAP BY 6 INCHES AND FOLD WITH SEAM 
FACING DOWNGRADE. 

7. KEEP FLOW SURFACE ALONG DIVERSION FENCE AND POINT OF DISCHARGE FREE OF EROSION. REMOVE 
ACCUMULATED SEDIMENT AND DEBRIS. MAINTAIN POSITIVE DRAINAGE. REPLACE IMPERMEABLE 
SHEETING IF TORN. IF UNDERMINING OCCURS, REINSTALL FENCE. 

MARYLAND STANDARDS ANO SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL 

U.S. DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 2011 

MARYLAND DEPARTMENT OF ENVIRONMENT 
WATER MANAGEMENT ADMINISTRA.TION 

DETAIL E-1 SILT FENCE 
STANDARD SYMBOL 

1---SF----1 

CONSTRUCTION SPECIFICATIONS 

1. USE WOOD POSTS 17', X 17', ± )fo INCH (MINIMUM) SQUARE CUT OF SOUND QUALITY HARDWOOD, AS 
AN ALTERNATIVE TO WOODEN POST USE STANDARD "T" OR "U" SECTION STEEL POSTS WEIGHING NOT 
LESS THAN 1 POUND PER LINEAR FOOT. 

2. USE 36 INCH MINIMUM POSTS DRIVEN 16 INCH MINIMUM INTO GROUND NO MORE THAN 6 FEET APART. 

3, USE WOVEN SLIT FILM GEOTEXTILE AS SPECIFIED IN SECTION H-1 MATERIALS AND FASTEN GEOTEXTILE 
SECURELY TO UPSLOPE SIDE OF FENCE POSTS WITH WIRE TIES OR STAPLES AT TOP AND 
MID-SECTION. 

4. PROVIDE MANUFACTURER CERTIFICATION TO THE AUTHORIZED REPRESENTATIVE OF THE 
INSPECTION/ENFORCEMENT AUTHORITY SHOWING THAT THE GEOTEXTILE USED MEETS THE 
REQUIREMENTS IN SECTION H-1 MATERIALS. 

5. EMBED GEOTEXTILE A MINIMUM OF 8 INCHES VERTICALLY INTO THE GROUND. BACKFILL AND COMPACT 
THE SOIL ON BOTH SIDES OF FABRIC, 

6, WHERE TWO SECTIONS OF GEOTEXTILE ADJOIN: OVERLAP, TWIST, AND STAPLE TO POST IN 
ACCORDANCE WITH THIS DETAIL. 

7, EXTEND BOTH ENDS OF THE SILT FENCE A MINIMUM OF FIVE HORIZONTAL FEET UPSLOPE AT 
45 DEGREES TO THE MAIN FENCE ALIGNMENT TO PREVENT RUNOFF FROM GOING AROUND THE ENDS 
OF THE SILT FENCE, 

8. REMOVE ACCUMULATED SEDIMENT ANO DEBRIS WHEN BULGES DEVELOP IN SILT FENCE OR WHEN 
SEDIMENT REACHES 25% OF FENCE HEIGHT. REPLACE GEOTEXTILE IF TORN, IF UNDERMINING OCCURS, 
REINSTALL FENCE. 

~ NOTE: 
LATH STRIP REINFORCED SILT FENCE IS A DELDOT STANDARD PRODUCT. 
MANUFACTURER: ACF PR0DUCT#3036751DE ORAPPROVED EQUIVALENT, 

MARYLAND STANDARDS AND SPECIFICATIONS FOR SOIL EROSION AND SEDIMENT CONTROL 

2 OF 2 

U.S. DEPARTMENT OF AGRICULTURE 
NATURAL RESOURCES CONSERVATION SERVICE 2011 

MARYLAND DEPARTMENT OF ENVIRONMENT 
WATER MANAGEMENT ADMINISTRA.TION 

SYMBOL 

DETAIL CONTAMINATED MATERIAL STOCKPILE 

CONTAMINATED MATERIAL STOCKPILE 8-10 MIL POLYETHELENE SHEETING 

STRAW BALES 

15'x25' 

30 MIL POL YETHELENE LINER 

SPECIFICATIONS FOR 
CONTAMINATED MATERIAL STORAGE 

1 THE CONTAINMENT AREA FOR CONTAMINATED MATERIAL STORAGE WILL HAVE 
SEDIMENT AND EROSION CONTROLS IN PLACE PRIOR TO BEGINNING EXCAVATION 

2 CONTAINMENT AREA MUST HAVE SILT FENCE INSTALLED FOR CONTAINMENT 
PURPOSES, AND APPROVED BY THE MOE INSPECTOR. 

3. ALL EXCAVATED MATERIAL WILL BE PLACED INSIDE THE CONTAINMENT AREA 

4. ALL EXCAVATED MATERIAL WILL BE COVERED IN INCLEMENT WEATHER, END OF 
WORKING DAY, OR WHEN NOT IN USE. MATERIAL WILL BE COVERED UNTIL 
REMOVED FROM SITE. 

5. EXCAVATED MATERIAL WILL NOT EXCEED 5' IN HEIGHT 

6. ALL HAZARDOUS OR CONTAMINATED MATERIAL WILL BE PLACED IN THE 
CONTAMINATED MATERIALS STOCKPILE WITHIN THE CONTAINMENT AREA 

A. A CONTINUOUS 30 MILi POLYETHYLENE LINER SHALL COVER THE BOTTOM 
AREA OF THE CONT AMINA TED MATERIALS STOCKPILE. 

El STRAW BALES SHALL BE PLACED ON THE BOTIOM TARP, AND THE TARP 
FOLDED OVER INTO THE STOCKPILE AREA TO PREVENT FLOWS FROM 
INSIDE THE STOCKPILE AREA FROM EXITING THE STOCKPILE AREA 

C. CAUTION SHOULD BE TAKEN NOT TO RIP OR TEAR THE BOTIOM 
POLYETHYLENE LINER WHEN HANDLING OR REMOVING MATERIAL 

D. THE MATERJAL WILL BE PLACED ON THE LINER INSIDE THE CONTAMINATED 
MATERIALS STOCKPILE AREA. NOT TO EXCEED 5 FEET HIGH AND 
COVERED WITH A B-10 MIL POLYETHYLENE SHEETING AND SECURED lfl.llTH 
SANDBAGS. 

E. ALL CONTAMINATED OR HAZARDOUS MATERIAL WILL BE REMOVED FROM 
SITE AS SOON Afi POSSIBLE OR WITHIN 3 WORKING DAYS. 

F. ALL CONTAMINATED MATERJALS WILL BE DISPOSED OF ACCORDING TO 
EPA STANDARDS AND SPECIFICATIONS FOR CONTAMINATED OR 
HAZARDOUS MATERIALS. 

DETAIL F-3 PORTABLE SEDIMENT TANK 

--1---dclrfr--mn:-:-LIFT HOLES 
REMOVABLE INFLOW PIPE 

72 IN PIPE --\- OUTFLOW 

STANDARD SYMBOL 

IS]PST 

11 L"--'~)\ IN GALVANIZED HARDWARE CLOTH 
60 IN PERFORATED PIPE ---1 I 

4 IN OF CLEAN 2 TO 3 IN STONE 

NON WOVEN 
GEO TEXTILE 

)\ IN GALVANIZED 
HARDWARE CLOTH 

CONSTRUCTION SPECIFICATIONS 

0 

0 

5 FT 
11 LI-- NONWOVEN GEO TEXTILE 

ELEVATION 

PLAN VIEW 

2 FT CLEANOUT DEPTH 

WATERTIGHT CAP OR )\ IN STEEL 
PLATE WELDED ON EACH PIPE 

60 IN PIPE 

72 IN PIPE 

1. PROVIDE 1 CUBIC FOOT OF STORAGE FOR EACH GALLON PER MINUTE OF PUMP CAPACITY. REQUIRED 
STORAGE VOLUME MAY BE ATTAINED BY PLACEMENT OF TANKS IN PARALLEL WITH INFLOW EVENLY 
DISTRIBUTED AMONG TANKS, OVERTOPPING OF TANKS IS NOT PERMITTED. 

2. USE 60 INCH CORRUGATED METAL OR PLASTIC PIPE WITH 1 INCH DIAMETER PERFORATIONS, 6 INCHES 
ON CENTER FOR THE INNER PIPE. LINE PIPE WITH NONWOVEN GEOTEXTILE, AS SPECIFIED IN SECTION 
H-1 MATERIALS, SANDWICHED BETWEEN, AND ATTACHED TO, )\ INCH HARDWARE CLOTH. 

3. OVERLAP GEOTEXTILE 8 INCHES MINIMUM AT VERTICAL SEAM AND AT THE BOTTOM PLATE. 

4. ANCHOR GEOTEXTILE AT BOTTOM OF TANK WITH 4 INCHES OF 2 TO 3 INCH CLEAN STONE OR 
EQUIVALENT RECYCLED CONCRETE. 

5. USE 72 INCH CORRUGATED METAL OR PLASTIC OUTER PIPE WITH PERMANENT OUTFLOW PIPE WITH 
INVERT LOWER THAN INFLOW PIPE 

6. INFLOW PIPE MUST DISCHARGE INTO INNER PIPE ANO BE REMOVABLE. 

7. PLACE TANK ON LEVEL SURFACE AND DISCHARGE TO A STABLE AREA AT A NONEROSIVE RATE. 

8. A PORTABLE SEDIMENT TANK REQUIRES FREQUENT MAINTENANCE. REMOVE ACCUMULATED SEDIMENT 
FROM INNER PIPE WHEN IT REACHES TWO FEET IN DEPTH. IF SYSTEM CLOGS, PULL OUT INNER PIPE, 
REMOVE ACCUMULATED SEDIMENT, ANO REPLACE GEOTEXTILE, KEEP POINT OF DISCHARGE FREE OF 
EROSION. 
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STANDARD EROSION AND SEDIMENT CONTROL NOTES 
1. THE CONTRACTOR SHALL NOTIFY THE FEDERAL FACILITIES DIVISION, LAND RESTORATION PROGRAM, LAND MANAGEMENT ADMINISTRATION, 1BDO WASHINGTON 

BLVD. SUTIE 625 BALTIMORE, MARYLAND 21230-1719 TELEPHONE: 410-537-3791, SEVEN (7) DAYS BEFORE COMMENCING ANY LAND DISTURBING 
ACTIVITY AND, UNLESS WAIVED BY THE ADMINISTRATION, SHALL BE REQUIRED TO HOLD A PRE-CONSTRUCTION MEETING BETWEEN PROJECT 
REPRESENTATIVES AND A R~PRESENTATIVE OF WMA. 

' 

2. THE CONTRACTOR MUST NOTIFY WMA IN WRITlNG AND BY TELEPHONE AT THE FOLLOWING POINTS: 
A. THE REQUIRED PRE-CONSTRUCTION MEETING. 
8. FOLLOWING INSTALLATION OF SEDIMENT CONTROL MEASURES. 
C. DURING THE INSTA~LATION OF SEDIMENT BASINS (TO BE CONVERTED INTO PERMANENT STORMWATER MANAGEMENT STRUCTURES) AT THE 

REQUIRED INSPEqlON POINTS (SEE INSPECTION CHECKLIST ON PLAN). NOTIFICATION PRIOR TO COMMENCING CONSTRUCTION OF EACH 
STEP IS MANDA TORY. 

0. PRIOR TO REMOVA\- OR MODIFICATION OF ANY SEDIMENT CONTROL STRUCTURE(S). 
E. PRIOR TO REMOVA~ OF ALL SEDIMENT CONTROL DEVICES. 
F. PRIOR TO FINAL A] CEPTANCE. 

3. THE CONTRACTOR SHALL CONSTRUCT ALL EROSION AND SEDIMENT CONTROL MEASURES PER THE APPROVED PLAN ANO CONSTRUCTION SEQUENCE AND 
SHALL HAVE THEM INSPECTED ANO APPROVED BY THE AGENCY INSPECTOR OR WMA INSPECTOR PRIOR TO BEGINNING ANY OTHER LAND DISTURBANCES. 
MINOR SEDIMENT CONTROL DEVICE LOCATION ADJUSTMENTS MAY BE MADE IN THE FIELD WITH THE APPROVAL OF THE WMA INSPECTOR. THE 
CONTRACTOR SHALL ENSURE THAT ALL RUNOFF FROM DISTURBED AREAS IS DIRECTED TO THE SEDIMENT CONTROL DEVICES AND SHALL NOT REMOVE 
ANY EROSION OR SEDIMENT CONTROL MEASURE WITHOUT PRIOR PERMISSION FROM WMA INSPECTOR AND AGENCY INSPECTOR. THE CONTRACTOR MUST 
OBTAIN PRIOR AGENCY AND WMA APPROVAL FOR CHANGES TO THE SEDIMENT CONTROL PLAN AND/OR SEQUENCE OF CONSTRUCTION. 

4. THE CONTRACTOR SHALL PROTECT ALL POINTS OF CONSTRUCTION INGRESS AND EGRESS TO PREVENT THE DEPOSITION OF MATERIALS ONTO PUBLIC 
ROADS. ALL MATERIALS DEPOSITED ONTO PUBLIC ROADS SHALL BE REMOVED IMMEDIATELY. 

5. THE CONTRACTOR SHALL INSPECT DAILY ANO MAINTAIN CONTINUOUSLY IN AN EFFECTIVE OPERA TING CONDITION ALL EROSION AND SEDIMENT CONTROL 
MEASURES UNTIL SUCH TIMES AS THEY ARE REMOVED WITH PRIOR PERMISSION FROM WMA INSPECTOR AND AGENCY INSPECTOR. 

6. ALL SEDIMENT BASINS, TRAP EMBANKMENTS ANO SLOPES, PERIMETER DIKES, SWALES AND ALL DISTURBED SLOPES STEEPER OR EQUAL TO 3: 1 SHALL 
BE STABILIZED WITH SOD OR SEED AND ANCHORED STRAW MULCH, OR OTHER APPROVED STABILIZATION MEASURES, AS SOON AS POSSIBLE BUT NO 
LATER THAN SEVEN (7) CALENDAR DAYS AFTER ESTABLISHMENT. ALL AREAS DISTURBED OUTSIDE OF THE PERIMETER SEDIMENT CONTROL SYSTEM 
MUST BE MINIMIZED. MAINTENANCE MUST BE PERFORMED AS NECESSARY TO ENSURE CONTINUED STABILIZATION. (REQUIREMENT FOR STABILIZATION 
MAY BE REDUCED TO THREE (3) DAYS FOR SENSITIVE AREAS.) 

7. THE CONTRACTOR SHALL APPLY SOD OR SEED AND ANCHORED STRAW MULCH, OR OTHER APPROVED STABILIZATION MEASURES TO ALL DISTURBED AREAS 
ANO STOCKPILES WITHIN FOURTEEN (14) CALENDAR DAYS AFTER STRIPPING AND GRADING ACTIVITIES HAVE CEASED IN THE AREA. MAINTENANCE 
SHALL BE PERFORMED AS NlcCESSARY TO ENSURE CONTINUED STABILIZATION. (REQUIREMENT MAY BE REDUCED TO SEVEN (7) DAYS FOR SENSITIVE 
AREAS.) ' 

8. PRIOR TO REMOVAL OF SEDIMENT CONTROL MEASURES, THE CONTRACTOR SHALL STABILIZE ANO HAVE ESTABLISHED PERMANENT STABILIZATION FOR ALL 
CONTRIBUTORY DISTURBED AREAS USING SOD OR AN APPROVED PERMANENT SEED MIXTURE WITH REQUIRED SOIL AMENDMENTS AND AN APPROVED ANCHORED 
MULCH. WOOD FIBER MULCH MAY ONLY BE USED IN SEEDING SEASON WHERE THE SLOPE DOES NOT EXCEED 10% AND GRADING HAS BEEN DONE TO 
PROMOTE 
SHEET FLOW DRAINAGE. AREAS BROUGHT TO FINISHED GRADE DURING THE SEEDING SEASON SHALL BE PERMANENTLY STABILIZED AS SOON AS POSSIBLE, 
BUT NOT LATER THAN FOURTEEN (14) CALENDAR DAYS AFTER ESTABLISHMENT. WHEN PROPERTY IS BROUGHT TO FINISHED GRADE DURING THE MONTHS OF 
NOVEMBER THROUGH FEBRUARY, AND PERMANENT STABILIZATION IS FOUND TO BE IMPRACTICAL, TEMPORARY SEED ANO ANCHORED STRAW MULCH SHALL BE 
APPLIED TO DISTURBED AREAS. THE FINAL PERMANENT STABILIZATION OF SUCH PROPERTY SHALL BE APPLIED BY MARCH 15 OR EARLIER IF GROUND 
AND WEATHER CONDITIONS ALLOW, 

9. THE SITE'S APPROVAL LETTER, APPROVED EROSION ANO SEDIMENT CONTROL PLANS, DAILY LOG BOOKS, AND TESTS REPORTS SHALL BE AVAILABLE AT 
THE SITE FDR INSPECTION BY DULY AUTHORIZED OFFICIALS OF WMA AND THE AGENCY RESPONSIBLE FDR PROJECT. 

10. SURFACE DRAINAGE FLOWS OVER UNSTABILIZED CUT AND FILL SLOPES SHALL BE CONTROLLED BY EITHER PREVENTING DRAINAGE FLOWS FROM TRAVERSING 
THE SLOPES OR BY INSTALLING PROTECTIVE DEVICES TO LOWER THE WATER DOWN SLOPE WITHOUT CAUSING EROSION. DIKES SHALL BE INSTALLED AND 
MAINTAINED AT THE TOP OF A CUT OR FILL SLOPE UNTIL THE SLOPE AND DRAINAGE AREA TO IT ARE FULLY STABILIZED, AT WHICH TIME THEY MUST 
BE REMOVED AND FINAL GRADING DONE TO PROMOTE SHEET FLOW DRAINAGE. PROTECTIVE METHODS MUST BE PROVIDED AT POINTS OF CONCENTRATED 
FLOW WHERE EROSION IS LIKELY TO OCCUR. 

11. PERMANENT SWALES OR OTHER POINTS OF CONCENTRATED WATER FLOW SHALL BE STABILIZED WITH SOD OR SEED WITH AN APPROVED EROSION CONTROL 
MATTING, RIP-RAP, OR BY OTHER APPROVED STABILIZATION MEASURES. 

12. TEMPORARY SEDIMENT CONTROL DEVICES MAY BE REMOVED, WITH PERMISSION OF WMA INSPECTOR AND AGENCY INSPECTORS, WITHIN THIRTY (30) 
CALENDAR DAYS FOLLOWING !ESTABLISHMENT OF PERMANENT STABILIZATION IN ALL CONTRIBUTORY DRAINAGE AREAS. STORMWATER MANAGEMENT 
STRUCTURES USED TEMPORArlL Y FOR SEDIMENT CONTROL SHALL BE CONVERTED TO THE PERMANENT CONFIGURATION WITHIN THIS TIME PERIOD AS WELL. 

13. NO PERMANENT CUT OR Fill: SLOPE WITH A GRADIENT STEEPER THAN 3: 1 WILL BE PERMITTED IN LAWN MAINTENANCE AREAS. A SLOPE GRADIENT OF 
UP TO 2: 1 WILL BE PERMITTED IN NON-MAINTENANCE AREAS PROVIDED THAT THOSE AREAS ARE INDICATED ON THE EROSION ANO SEDIMENT CONTROL 
PLAN WITH A LOW-MAINTENANCE GROUND COVER SPECIFIED FOR PERMANENT STABILIZATION. SLOPE GRADIENT STEEPER THAN 2: 1 WILL NOT BE 
PERMITTED WITH VEGETATIVE STABILIZATION. 

14. FOR FINISHED GRADING, THE CONTRACTOR SHALL PROVIDE ADEQUATE GRADIENTS TO PREVENT WATER FROM PONDING FOR MORE THAN TWENTY-FOUR (24) 
HOURS AFTER THE END OF A RAINFALL EVENT DRAINAGE COURSES ANO SWALE FLOW AREAS MAY TAKE AS LONG AS FORTY-EIGHT (48) HOURS AFTER 
THE END OF A RAINFALL EVENT TO DRAIN. AREAS DESIGNED TO HAVE STANDING WATER SHALL NOT BE REQUIRED TO MEET THIS REQUIREMENT. 

15. SEDIMENT TRAPS OR BASINS ARE NOT PERMITTED WITHIN 20 FEET OF A FOUNDATION THAT EXISTS OR IS UNDER CONSTRUCTION. NO STRUCTURE MAY 
BE CONSTRUCTED WITHIN 20 FEET OF AN ACTIVE SEDIMENT TRAP OR BASIN. 

16. THE WMA INSPECTOR HAS THE OPTION OF REQUIRING ADDITIONAL SAFETY OR SEDIMENT CONTROL MEASURES, IF DEEMED NECESSARY. 

17. ALL TRAP DEPTH DIMENSIONS ARE RELATIVE TO THE OUTLET ELEVATION. ALL TRAPS MUST HAVE A STABLE OUTFALL. ALL TRAPS ANO BASINS SHALL 
HAVE STABLE INFLOW POINTl 

18. VEGETATIVE STABILIZATION Sr!ALL BE PERFORMED IN ACCORDANCE WITH THE STANDARDS ANO SPECIFICATIONS FDR SOIL EROSION AND SEDIMENT 
CONTROL. REFER TO APPRrRIATE SPECIFICATIONS FOR TEMPORARY SEEDING, PERMANENT SEEDING, MULCHING, SODDING AND GROUND COVERS. 

19. SEDIMENT SHALL BE REMOVEjD ANO THE TRAP OR BASIN RESTORED TO ITS ORIGINAL DIMENSIONS WHEN THE SEDIMENT HAS ACCUMULATED TO ONE 
QUARTER OF THE TOTAL DE~TH OF THE TRAP OR BASIN. TOTAL DEPTH SHALL BE MEASURED FROM THE TRAP OR BASIN BOTTOM TO THE CREST 
OF THE OUTLET. I 

2D. SEDIMENT REMOVED FROM TRAPS (AND BASINS) SHALL BE PLACED ANO STABILIZED IN APPROVED AREAS, BUT NOT WITHIN A FLOODPLAIN, WETLAND 
OR TREE-SAVE AREA. WHEN PUMPING SEDIMENT LADEN WATER, THE DISCHARGE MUST BE DIRECTED TO A SEDIMENT TRAPPING DEVICE PRIOR TO 
RELEASE FROM THE SITE. A SUMP PIT MAY BE USED IF SEDIMENT TRAPS THEMSELVES ARE BEING PUMPED OUT. 

21. ALL WATER REMOVED FROM EXCAVATED AREAS (E.G. UTILITY TRENCHES) SHALL BE PASSED THROUGH AN APPROVED OEWATERING PRACTICE OR 
PUMPED TO A SEDIMENT TRiP OR BASIN PRIOR TO DISCHARGE FROM THE SITE )I.E. VIA FUNCTIONAL STORM DRAIN SYSTEM OR TO STABLE GROUND 
SURFACE). . 

22. SEDIMENT CONTROL FOR UTILITY CONSTRUCTION FOR AREAS OUTSIDE OF DESIGNED CONTROLS OR AS DIRECTED BY THE ENGINEER OR WMA 
INSPECTOR: 

A. CALL "MISS UTILITY" AT 1-B00-257-7777 48 HOURS PRIOR TO THE START OF WORK. 
8. EXCAVATED TRENCH MATERIAL SHALL BE PLACED ON THE HIGH SIDE OF THE TRENCH. 
C. TRENCHES FDR UTILITY INSTALLATION SHALL BE BACKFILLED, COMPACTED, AND STABILIZED AT THE END OF EACH WORKING DAY. NO MORE 

TRENCH SHALL BE OPENED THAT CAN BE COMPLETED THE SAME DAY, UNLESS; 
D. TEMPORARY SILT FENCE SHALL BE PLACED IMMEDIATELY DOWNSTREAM OF ANY DISTURBED AREA INTENDED TO REMAIN DISTURBED FOR 

MORE THAN ONE ~AY. 

23. WHERE DEEMED APPROPRIATE BY THE ENGINEER OR INSPECTOR, SEDIMENT BASINS AND TRAPS MAY NEED TO BE SURROUNDED WITH AN 
APPROVED SAFETY FENCE. THE FENCE MUST CONFORM TO LOCAL ORDINANCES AND REGULATIONS. THE DEVELOPER OR OWNER SHALL 
CHECK WITH THE LOCAL BUILDING OFFICIALS ON APPLICABLE SAFETY REQUIREMENTS. WI-IERE SAFETY FENCE IS DEEMED APPROPRIATE 
AND LOCAL ORDINANCES DO NOT SPECIFY FENCING SIZES OR TYPES, THE FOLLOWING SHALL BE USED AS A MINIMUM STANDARD: THE 
SAFETY FENCE MUST BE MADE ,OF WELDED WIRE AND AT LEAST 42 INCHES HIGH, HAVE POSTS SPACED NO FARTHER APART THAN 8 FEET, 
HAVE MESH OPENINGS NO GREtTER THAN 2 INCHES IN WIDTH AND 4 INCHED IN HEIGHT WITH A MINIMUM OF 14 GAUGE WIRE. SAFETY 
FENCE MUST BE MAINTAINED A~D IN GOOD CONDITION AT ALL TIMES. 

I 

24. OFF-SITE SPOIL OR BORROW AREAS ON STATE OR FEDERAL PROPERTY MUST HAVE PRIOR APPROVAL BY WMA AND OTHER APPLICABLE 
STATE, FEDERAL AND LOCAL AGENCIES: OTHERWISE APPROVAL MUST BE GRANTED BY THE LOCAL AUTHORITIES. ALL WASTE AND BORROW 
AREAS OFF-SITE MUST BE PROTECTED BY SEDIMENT CONTROL MEASURES AND STABILIZED. 

25. SITES WI-IERE INFILTRATION DEVICES ARE USED FOR THE CONTROL OF STORMWATER, EXTREME CARE MUST BE TAKEN TO PREVENT RUNOFF 
FROM UNSTABILIZEO AREAS FROM ENTERING THE STRUCTURE DURING CONSTRUCTION. SEDIMENT CONTROL DEVICES PLACED IN 
INFILTRATION AREAS MUST HA\,j: BOTTOM ELEVATIONS AT LEAST TWO (2) FEET HIGHER THAN THE FINISH GRADE BOTTOM ELEVATION 
OF THE INFILTRATION PRACTICE. WHEN CONVERTING A SEDIMENT TRAP TO AN INFILTRATION DEVICE, ALL ACCUMULATED SEDIMENT 
MUST BE REMOVED AND DISPOSED OF PRIOR TO FINAL GRADING OF INFILTRATION DEVICE. 

26. WHEN A STORM DRAIN SYSTEM OUTFALL IS DIRECTED TO A SEDIMENT TRAP OR SEDIMENT BASIN AND THE SYSTEM IS TO BE USED FOR 
TEMPORARILY CONVEYING SEDIM.ENT LADEN WATER, ALL STORM DRAIN INLETS IN NON-SUMP AREAS SHALL HAVE TEMPORARY ASPHALT 
BERMS CONSTRUCTED AT THE 11ME OF BASE PAVING TO DIRECT GUTTER FLOW INTO THE INLETS TO AVOID SURCHARGING AND OVERFLOW 
OF INLETS IN SUMP AREAS. . 

27. SITE INFORMATION: 

A. TOTAL AREA OF FACILITY (BASE, CAMPUS, PARK, ETC.) ~ 3400 ACRES 

8. TOTAL AREA OF PROJECT SITE 0.30 ACRES 

C. AREA DISTURBED 0.30 ACRES 

D. AREA TO BE ROOFED OR PAVED 0.00 ACRES 

E. TOTAL CUT 150 CU. YDS. 

F. TOT AL FILL 150 CU. YOS. 

G. OFF-SITE WASTE/BORROW AREA LOCATION TO BE DETERMINED 

{MUST BE APPROVED BY MOE) 

. 

B-4 STANDARDS AND SPECIFICATIONS FOR VEGETATIVE STABILIZATION 

Definition 

Using vegetation as cover to protect exposed soil from erosion. 

Purpose 

To promote the establishment of vegetation on exposed soil. 

Conditions Where Practice Applies 

On all disturbed areas not stabilized by other methods. This specification is divided into sections 
on incremental stabilization; soil preparation, soil amendments and topsoiling; seeding and 
mulching; temporary stabilization; and permanent stabilization. 

Effects on Water Quality and Quant~y 

Stabilization practices are used to promote the establishment of vegetation on exposed soil. 
When soil is stabilized with vegetation, the soil is less likely to erode and more likely to allow 
infiltration of rainfall, thereby reducing sediment loads and runoff to downstream areas. 

Planting vegetation in disturbed areas will have an effect on the water budget, especially on 
volumes and rates of runoff, infiltration, evaporation, transpiration, percolation, and groundwater 
recharge. Over time, vegetation will increase organic matter content and improve the water 
holding capacity of the soil and subsequent plant growth. 

Vegetation will help reduce the movement of sediment, nutrients, and other chemicals carried by 
runoff to receiving waters. Plants will also help protect groundwater supplies by assimilating 
those substances present within the root zone. 

Sediment control practices must remain in place during grading, seedbed preparation, seeding, 
mulching, and vegetative establishment. 

Adequate Vegetative Establishment 

Inspect seeded areas for vegetative establishment and make necessary repairs, replacements, 
and reseedings within the planting season. 

1. Adequate vegetative stabilization requires 95 percent groundcover. 

2. If an area has less than 40 percent groundcover, restabilize following the original 
recommendations for lime, fertilizer, seedbed preparation, and seeding. 

3. If an area has between 40 and 94 percent groundcover, over-seed and fertilize using half 
of the rates originally specified. 

4. Maintenance fertilizer rates for permanent seeding are shown in Table 8.6. 
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B-4-1 STANDARDS AND SPECIFICATIONS FOR INCREMENTAL STABILIZATION 

Definition 

Establishment of vegetative cover on cut and fill slopes. 

Purpose 

To provide timely vegetative cover on cut and fill slopes as work progresses. 

Conditions Where Practice Applies 

Any cut or fill slope greater than 15 feet in height. This practice also applies to stockpiles. 

Criteria 

A. Incremental Stabilization - Cut Slopes 

1. Excavate and stabilize cut slopes in increments not to exceed 15 feet in height. 

Prepare seedbed and apply seed and mulch on all cut slopes as the work 

progresses. 

2. Construction sequence example (Refer to Figure 8.1): 
a. Construct and stabilize all temporary swales or dikes that will be used to 

convey runoff around the excavation. 
b. Perform Phase 1 excavation, prepare seedbed, and stabilize. 

c: Perform Phase 2 excavation, prepare seedbed, and stabilize. Overseed Phase 1 
areas as necessary. 

d. Perform final phase excavation, prepare seedbed, and stabilize. Overseed 

previously seeded areas as necessary. 
Note: Once excavation has begun the operation should be continuous from grubbing through the 

completion of grading and placement of topsoil (if required) and permanent seed and mulch. 

Any interruptions in the operation or completing the operation out of the seeding season will 

necessitate the application of temporary stabilization. 

B. Incremental Stabilization - Fill Slopes 
1. Construct and stabilize fill slopes in increments not to exceed 15 feet in height. 

Prepare seedbed and apply seed and mulch on all slopes as the work progresses. 

2. Stabilize slopes immediately when the vertical height of a lift reaches 15 feet, or 

when the grading operation ceases as prescribed in the plans. 
3. At the end of each day, install temporary water conveyance practice(s), as 

necessary, to intercept surface runoff and convey it down the slope in a non-erosive 
manner. 

4. Construction sequence example (Refer to Figure B.2): 

a. Construct and stabilize all temporary swales or dikes that will be used to 

divert runoff around the fill. Construct silt fence on low side of fill unless other 

methods shown on the plans address this area. 

b. At the end of each day, install temporary water conveyance practice(s), as 

necessary, to intercept surface runoff and convey it down the slope in a 

non-erosive manner. 
c. Place Phase 1 fill, prepare seedbed, and stabilize. 

d. Place Phase 2 fill, prepare seedbed, and stabilize. 

e. Place final phase fill, prepare seedbed, and stabilize. Overseed previously 

seeded areas as necessary. 

Note: Once the placement of fill has begun the operation should be continuous from grubbing 

through the completion of grading and placement of topsoil (if required) and permanent seed and 

mulch. Any interruptions in the operation or completing the operation out of the seeding season 

will necessitate the application of temporary stabilization. 
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8-4-2 STANDARDS AND SPECIFICATIONS FOR SOIL PREPARATION, 
TOPSOILING, AND SOIL AMENDMENTS 

Definition 

The process of preparing the soils ti sustain adequate vegetative stabilization. 

Purpose : 

' 

To provide a suitable soil medium for vegetative growth. 

Conditions Where Practice Applies 

Where vegetalive stabilization is to be established. 

Criteria 

A. Soil Preparalion 
1. Temporary Stabilizalion 

a. Seedbed preparation consists of loosening soil to a depth of 3 to 5 incihes by 
means of suitable agricultural or construction equipment, such as disc 
harrows or chisel plows or rippers mounted on construction equipment. After 
the soil is loosened, it must not be rolled or dragged smooth but left in the 
roughened condition. Slopes 3:1 or flatter are to be tracked with ridges 
running parallel to the contour of the slope. 

b. Apply fertilizer and lime as prescribed on the plans. 
c. Incorporate lime and fertilizer into the top 3 to 5 inches of soil by disking or 

other suitable means. 
2. Permanent Stabilization 

a. A soil test is required for any earth disturbance of 5 acres or more. The 
minimum soil conditions required for permanent vegetative establishment are: 
i. Soil pH between 6.0 and 7.0. 
ii. Soluble salts less than 500 parts per million (ppm). 
iii. Soil contains less than 40 percent clay but enough fine grained material 

(greater than 30 percent silt plus clay) to provide the capacity to hold a 
moderate amount of moisture. An exception: if lovegrass will be 
planted, then a sandy soil (less than 30 percent silt plus clay) would be 
acceptable. 

iv. Soil contains 1.5 percent minimum organic matter by weight. 
v. Soil contains sufficient pore space to permff adequate root penetration. 

b. Application of amendments or topsoil is required if on-site soils do not meet 
the above conditions. 

c. Graded areas must be maintained in a true and even grade as specified on 
the approved plan, then scarified or otherwise loosened to a depth of 3 to 5 
inches. 

d. Apply soil amendments as specified on the approved plan or as indicated by 
the results of a soil test. 

e. Mix soil amendments into the top 3 to 5 inches of soil by disking or other 
suitable means. Rake lawn areas to smooth the surface, remove large 
objects like stones and branches, and ready the area for seed application. 
Loosen surface soil by dragging with a heavy chain or other equipment to 
roughen the surface where site conditions will not permit normal seedbed 
preparation. Track slopes 3: 1 or flatter ~h tracked equipment leaving the 
soil in an irregular condition with ridges running parallel to the contour of the 
slope. Leave the top 1 to 3 inches of soil loose and friable. Seedbed 
loosening may be unnecessary on newly disturbed areas. 

B. Topsoiling 

c. 

1. Topsoil is placed over prepared subsoil prior to establishment of permanent 
vegetation. The purpose is to provide a suitable soil medium for vegetative growth. 
Soils of concern have low moisture content, low nutrient levels, low pH, materials 
toxic to plants, and/or unacceptable soil gradation. 

2. Topsoil salvaged from an existing site may be used provided it meets the standards 
as set forth in these specifications. Typically, the depth of topsoil to be saivaged for 
a given soil type can be found in the representative soil profile section in the Soil 
Survey published by USDA-NRCS. 

3. Topsoiling is limited to areas having 2:1 or flatter slopes where: 
a. The texture of the exposed subsoil/parent material is not adequale to produce 

vegetative growth. 
b. The soil material is so shallow that the rooting zone is not deep enough to 

support plants or furnish continuing supplies of moisture and plant nutrients. 
c. The original soil to be vegetated contains material toxic to plant growth. 
d. The soil is so aci~ic that treatment with limestone is not feasible. 

4. Areas having slopes st~eper than 2:1 require special consideration and design. 
5. Topsoil Specifications: Soil to be used as topsoil must meet the following criteria: 

a. Topsoil must be$ loam, sandy loam, clay loam, silt loam, sandy clay loam, or 
loamy sand. Other soils may be used if recommended by an agronomist or 
soil scientist and approved by the appropriate approval authority. Topsoil 
must not be a mixture of contrasting textured subsoils and must contain less 
than 5 percent by volume of cinders, stones, slag, coarse fragments, gravel, 
sticks, roots, trash, or other materials larger than 1 Y, inches in diameter. 

b. Topsoil must be free of noxious plants or plant parts such as Bermuda grass, 
quack grass, Joh'rson grass, nut sedge, poison ivy, thistle, or others as 
specified. 

c. Topsoil substitutes or amendments, as recommended by a qualified 
agronomist or soil scientist and approved by the appropriate approval 
authority, may be used in lieu of natural topsoil. 

6. Topsoil Application 
a. Erosion and sediment control practices must be maintained when applying 

topsoil. 
b. Uniformly distribute topsoil in a 5 to 8 incih layer and lightly compact to a 

minimum thickness of 4 inches. Spreading is to be performed in such a 
manner that sodding or seeding can proceed with a minimum of addijional 
soil preparation and tillage. Any irregularities in the surface resulting from 
topsoiling or oth~r operations must be corrected in order to prevent the 
formation of deprl'"sions or :"ater pockets. . . . 

c. Topsoil must not. be placed 1f the topsoil or subso1l 1s in a frozen or muddy 
condition, when the subsoil is excessively wet or in a condition that may 
otherwise be detrimental to proper grading and seedbed preparation. 

Soil Amendments (Fertilizer and Lime Specifications) 
1. Soil tests must be perfqrmed to determine the exact ralios and application rates for 

both lime and fertilizer or, sites having disturbed areas of 5 acres or more. Soil 
analysis may be performed by a recognized private or commercial laboratory. Soil 
samples taken for engineering purposes may also be used for chemical analyses. 

2. Fertilizers must be uniform in composition, free flowing and suitable for accurate 
application by appropriate equipment. Manure may be substituted for fertilizer with 
prior approval from the appropriate approval authority. Fertilizers must all be 
delivered to the site fully labeled according to the applicable laws and must bear the 
name, trade name or trademark and warranty of the producer. 

3. Lime materials must be ground limestone (hydrated or burnt lime may be substituted 
except when hydroseeding) which contains at least 50 percent total oxides (calcium 
oxide plus magnesium oxide). Limestone must be ground to such fineness that at 
least 50 percent will pass through a #100 mesh sieve and 98 to 100 percent will 
pass through a #20 mesh sieve. 

4. Lime and fertilizer are to be evenly distributed and incorporated into the top 3 to 5 
inches of soil by disking or other suitable means. 

5. Where the subsoil is either highly acidic or composed of heavy clays, spread ground 
limestone at the rate of 4 to 8 tons/acre (200-400 pounds per 1,000 square feet) 
prior to the placement of topsoil. 

' 

Purpose 

To protect disturbed soils from erosion during and at the end of construction. 

Conditions Where Practice Applies 

To the surface of all perimeter controls, slopes, and any disturbed area not under active grading. 

Criteria 

A. Seeding 
1. Specifications 

a. All seed must meet the requirements of the Maryland State Seed Law. All 
seed must be subject to retesting by a recognized seed laboratory. All seed 
used must have been tested within the 6 months immediately preceding the 
date of sowing such material on any project. Refer to Table B.4 regarding the 
quality of seed. Seed tags must be available upon request to the inspector to 
verify type of seed and seeding rate. 

b. Mulcih alone may be applied between the fall and spring seeding dates only if 
the ground is frozen. The appropriate seeding mixture must be applied when 
the ground thaws. 

c. lnoculants: The inoculant for treating legume seed in the seed mixtures must 
be a pure culture of nitrogen flXing bacteria prepared specifically for the 
species. lnoculants must not be used later than the date indicated on the 
container. Add fresh inoculants as directed on the package. Use four times 
the recommended rate when hydroseeding. Note: It is very important to keep 
inoculant as cool as possible until used. Temperatures above 75 to 80 
degrees Fahrenheit can weaken bacteria and make the inoculant less 
effective. 

d. Sod or seed must not be placed on soil which has been treated with soil 
sterilants or chemicals used for weed control until sufficient time has elapsed 
(14 days min.) to permit dissipation of phyto-toxic materials. 

2. Application 
a. Dry Seeding: This includes use of conventional drop or broadcast spreaders. 

i. Incorporate seed into the subsoil at the rates prescribed on Temporary 
Seeding Table B.1, Permanent Seeding Table B.3, or sije-specific 

seeding summaries. 
ii. Apply seed in two directions, perpendicular to each other. Apply half 

the seeding rate in each direction. Roll the seeded area with a 
weighted roller to provide good seed to soil contact. 

b. Drill or Cultipacker Seeding: Mecihanized seeders that apply and cover seed 
with soil. 
i. Cultipacking seeders are required to bury the seed in sucih a fashion as 

to provide at least 1/4 inch of soil covering. Seedbed must be firm after 
planting. 

ii. Apply seed in two directions, perpendicular to eacih other. Apply half 
the seeding rate in eacih direction. 

c. Hydroseeding: Apply seed uniformly with hydroseeder (slurry inciudes seed 
and fertilizer). 
i. If fertilizer is being applied at the time of seeding, the application rates 

should not exceed the following: nitrogen, 100 pounds per acre total of 
soluble nitrogen; P205 (phosphorous), 200 pounds per acre; 1<20 
(potassium), 200 pounds per acre. 

ii. Lime: Use only ground agricultural limestone (up to 3 tons per acre 
may be applied by hydroseeding). Normally, not more than 2 tons are 
applied by hydroseeding at any one time. Do not use burnt or hydrated 
lime when hydroseeding. 

iii. Mix seed and fertilizer on site and seed immediately and without 
interruption. 

iv. When hydroseeding do not incorporate seed into the soil. 

B. Mulching 
1. Mulcih Materials (in order of preference) 

a. Straw consisting of thoroughly threshed wheat, rye, oat, or bartey and 
reasonably bright in color. Straw is to be free of noxious weed seeds as 
specified in the Maryland Seed Law and not musty, moldy, caked, decayed, 
or excessively dusty. Note: Use only sterile straw mulch in areas where 
one species of grass is desired. 

b. Wood Cellulose Fiber Mulch (WCFM) consisting of specially prepared wood 
cellulose processed into a uniform fibrous physical stale. 
i. WCFM is to be dyed green or contain a green dye in the package that 

will provide an appropriate color to facilitate visual inspection of the 
uniformly spread slurry. 

ii. WCFM, including dye, must contain no germination or growlh inhibiting 
factors. 

iii. WCFM materials are to be manufactured and processed in such a 
manner that the wood cellulose ~ber mulch will remain in uniform 
suspension in water under agitation and will blend with seed, fertilizer 
and other addttives to form a homogeneous slurry. The mulcih material 
must form a blotter-like ground cover, on application, having moisture 
absorption and percolation properties and must cover and hold grass 
seed in contact with the soil without inhibiting the growth of the grass 
seedlings. 

iv. WCFM material must not contain elements or compounds at 
concentration levels that will be phyto-toxic. 

v. WCFM must conform to the following physical requirements: fiber 
length of approximately 1 o millimeters, diameter approximately 1 
millimeter, pH range of 4.0 to 8.5, ash content of 1.6 percent maximum 
and water holding capacity of 90 percent minimum. 

2. Application 

3. 

a. Apply mulch to all seeded areas immediately after seeding. 
b. When straw mulch is used, spread it over all seeded areas at the rate of 2 

tons per acre to a uniform loose depth of 1 to 2 inches. Apply mulcih to 
achieve a uniform distribution and depth so that the soil surface is not 
exposed. When using a mulch anchoring tool, increase the application rale to 
2.5 tons per acre. 

c. Wood cellulose fiber used as mulch must be applied at a net dry weight of 
1500 pounds per acre. Mix the wood cellulose fiber with water to attain a 
mixture with a maximum of 50 pounds of wood cellulose fiber per 100 gallons 
of water. 

Anchoring 
a. Perform mulch ancihoring immediately following application of mulcih to 

minimize loss by wind or water. This may be done by one of the following 
methods (listed by preference), depending upon the size of the area and 
erosion hazard: 
i. A mulch ancihoring tool is a tractor drawn implement designed to punch 

and anchor mulch into the soil surface a minimum of 2 inches. This 
practice is most effective on large areas, but is limited to flatter slopes 
where equipment can operate safely. If used on sloping land, this 
practice should follow the contour. 

ii. Wood cellulose fiber may be used for anchoring straw. Apply the fiber 
binder at a net dry weight of 750 pounds per acre. Mix the wood 
cellulose fiber with water at a maximum of 50 pounds of wood cellulose 
fiber per 100 gallons of water. 

iii. Synthetic binders such as Acrylic DLR (Agro-Tack), DCAijO, Petroset, 
Terra Tax II, Terra Tack AR or other approved equal may be used. 
Follow application rates as specified by the manufacturer. Application 
of liquid binders needs to be heavier at the edges where wind catcihes 
mulch, such as in valleys and on crests of banks. Use of asphalt 
binders is strictly prohibited. 

iv. Lightweight plastic netting may be stapled over the mulch according to 
manufacturer recommendations. Netting is usually available in rolls 4 
to 15 feet wide and 300 to 3,000 feet long. 

8-4-4 STANDARDS AND SPECIFICATIONS FOR TEMPORARY STABILIZATION 

Definition 

To stabilize disturbed soils with vegetation for up to 6 months. 

Purpose 

To use fast growing vegetation that provides cover on disturbed soils. 

Conditions Where Practice Applies 

Exposed soils where ground cover is needed for a period of 6 months or less. For longer 
duration of time, permanent stabilization practices are required. 

Criteria 

1. Select one or more of the species or seed mixtures listed in Table B.1 for the appropriate 
Plant Hardiness Zone (from Figure B.3), and enter them in the Temporary Seeding 
Summary below along with application rates, seeding dates and seeding depths. If this 
Summary is not put on the plan and completed, then Table B.1 plus fertilizer and lime rales 
must be put on the plan. 

2. For sites having soil tests performed, use and show the recommended rates by the testing 
agency. Soil tests are not required for Temporary Seeding. 

3. When stabilization is required outside of a seeding season, apply seed and mulch or straw 
mulcih alone as prescribed in Section B-4-3.A.1.b and maintain until the next seeding 
season. 

8-4-5 STANDARDS AND SPECIFICATIONS FOR PERMANENT STABILIZATION 

Definition 

To stabilize disturbed soils with permanent vegetation. 

Purpose 

To use long-lived perennial grasses and legumes to establish permanent ground cover on 
disturbed soils. 

Conditions Where Practice Applies 

Exposed soils where ground cover is needed for 6 months or more. 

Criteria 

A. Seed Mixtures 
1. General Use 

a. Select one or more of the species or mixtures listed in Table B.3 for the 
appropriate Plant Hardiness Zone (from Figure B.3) and based on the site 
condition or purpose found on Table B.2. Enter selected mixture(s), 
application rates, and seeding dates in the Permanent Seeding Summary. 
The Summary is to be placed on the plan. 

b. Additional planting specifications for exceptional sites such as shorelines, 
stream banks, or dunes or for special purposes such as wildlife or aesthetic 
treatment may be found in USDA-NRCS Technical Field Office Guide, 
Section 342 Critical Area Planting. 

c. For sites having disturbed area over 5 acres, use and show the rates 
recommended by the soil testing agency. 

d. For areas receiving low maintenance, apply urea form fertilizer (46-0-0) at 3 
Y, pounds per 1000 square feet (150 pounds per acre) at the time of seeding 
in addition to the soil amendments shown in the Permanent Seeding 
Summary. 

2. Turfgrass Mixtures 
a. Areas where turfgrass may be desired include lawns, parks, playgrounds, and 

commercial sites which will receive a medium to high level of maintenance. 
b. Select one or more of the species or mixtures listed below based on the stte 

conditions or purpose. Enter selected mixture(s), application rates, and 
seeding dates in the Permanent Seeding Summary. The summary is to be 
placed on the plan. 
i. Kentucky Bluegrass: Full Sun Mixture: For use in areas that receive 

intensive management. Irrigation required in the areas of central 
Maryland and Eastern Shore. Recommended Certified Kentucky 
Bluegrass Cultivars Seeding Rate: 1.5 to 2.0 pounds per 1000 square 
feet. Choose a minimum of three Kentucky bluegrass cultivars with 
each ranging from 10 to 35 percent of the total mixture by weight. 

ii. Kentucky Bluegrass/Perennial Rye: Full Sun Mixture: For use in full 
sun areas where rapid establishment is necessary and when turf will 
receive medium to intensive management. Certified Perennial 
Ryegrass Cultivars/Certified Kentucky Bluegrass Seeding Rate: 2 
pounds mixture per 1000 square feet. Choose a minimum of three 
Kentucky bluegrass cultivars with each ranging from 10 to 35 percent 
of the total mixture by weight. 

iii. Tall Fescue/Kentucky Bluegrass: Full Sun Mixture: For use in drought 
prone areas and/or for areas receiving low to medium management in 
full sun to medium shade. Recommended mixture includes; Certified 
Tall Fescue Cultivars 95 to 100 percent, Certified Kentucky Bluegrass 
Cultivars O to 5 percent. Seeding Rate: 5 to 8 pounds per 1000 square 
feet. One or more cultivars may be blended. 

iv. Kentucky Bluegrass/Fine Fescue: Shade Mixture: For use in areas 
with shade in Bluegrass lawns. For establishment in high quality, 
intensively managed turf area. Mixture includes; Certified Kentucky 
Bluegrass Cultivars 30 to 40 percent and Certified Fine Fescue and 60 
to 70 percent. Seeding Rate: 1% to 3 pounds per 1000 square feet. 

Notes: 
Select turfgrass varieties from those listed in the most current 
University of Maryland Publication, Agronomy Memo #77, 'Turfgrass 
Cultivar Recommendations for Maryland 11 

Choose certified material. Certified material is the best guarantee of 
cultivar purity. The certification program of the Maryland Department of 
Agriculture, Turf and Seed Section, provides a reliable means of 
consumer protection and assures a pure genetic line 

c. Ideal Times of Seeding for Turf Grass Mixtures 
Western MD: March 15 to June 1, August 1 to October 1 (Hardiness Zones: 5b, 6a) 

Central MD: March 1 to May 15, August 15 to October 15 (Hardiness Zone: 6b) 

Southern MD, Eastern Shore: March 1 to May 15, August 15 to October 15 
(Hardiness Zones: 7a, 7b) 

d. Till areas to receive seed by disking or other approved methods to a depth of 
2 to 4 incihes, level and rake the areas to prepare a proper seedbed. Remove 
stones and debris over 1 Y, inches in diameter. The resulting seedbed must be 
in such condition that future mowing of grasses will pose no difficulty. 

e. If soil moisture is deficient, supply new seedings with adequate water for plant 
growth (l>!i to 1 inch every 3 to 4 days depending on soil texture) until they are 
firmly established. This is especially true when seedings are made late in the 
planting season, in abnormally dry or hot seasons, or on adverse sites. 

B. Sod: 
1. 

To provide quick cover on disturbed areas (2:1 grade or flatter). 
General Specifications 

2. 

3. 

a. Class of turfgrass sod must be Maryland State Certified. Sod labels must be 
made available to the job foreman and inspector. 

b. Sod must be machine cut at a uniform soil thickness of% incih, plus or minus 
Y. inch, at the time of cutting. Measurement for thickness must exclude top 
growth and thatch. Broken pads and torn or uneven ends will not be 
acceptable. 

c. Standard size sections of sod must be strong enough to support their own 
weight and retain their size and shape when suspended vertically with a firm 
grasp on the upper 10 percent of the section. 

d. Sod must not be harvested or transplanted when moisture content 
(excessively dry or wet) may adversely affect its survival. 

e. Sod must be harvested, delivered, and installed within a period of 36 hours. 
Sod not transplanted within this period must be approved by an agronomist or 
soil scientist prior to its installation. 

Sod Installation 
a. During periods of excessively high temperature or in areas having dry subsoil, 

lightly irrigate the subsoil immediately prior to laying the sod. 
b. Lay the first row of sod in a straight line with subsequent rows placed parallel 

to it and lightly wedged against each other. Stagger lateral joints to promote 
more uniform growth and strength. Ensure that sod is not stretched or 
overtapped and thal all joints are butted light in order to prevent voids whicih 
would cause air drying of the roots. 

c. Wherever possible, lay sod with the long edges parallel to the contour and 
with staggering joints. Roll and tamp, peg or otherwise secure the sod to 
prevent slippage on slopes. Ensure solid contact exists between sod roots 
and the underlying soil surface. 

d. Water the sod immediately following rolling and tamping until the underside of 
the new sod pad and soil surface below the sod are thoroughly wet. 
Complete the operations of laying, tamping and irrigating for any piece of sod 
within eight hours. 

Sod Maintenance 
a. In the absence of adequate rainfall, water daily during the first week or as 

often and sufficienlly as necessary to maintain moist soil to a depth of 4 
inches. Water sod during the heat of the day to prevent wilting. 

b. After the first week, sod watering is required as necessary to maintain 
adequate moisture content. 

c. Do not mow until the sod is firmly rooted. No more than 1/3 of the grass leaf 
must be removed by the initial cutting or subsequent cuttings. Maintain a 
grass height of at least 3 inches unless otherwise specified. 

Temporary Seeding Summary 

Hardiness Zone (from Figure B.3): 7a 
Seed Mixture (from Table B.1) Fertilizer 

Rate 
'"-~----~---~----,--:--::---I (10-20-20) 

Lime Rate 

Mix Species 
Application Seeding Seeding 
Rate (lb/ac) Dates Depths (in) 

CEREAL 112 
2/15-4/30 

1.0 Mix 
RYE 8/15-12/15 

436 lb/ac 2 lons/ac 

Mix FOXTAIL 30 5/1-8/15 0.5 
MILLET 

(101b/1000sn (901b/1000sfj 

Permanent Seeding Summary 

Hardiness Zone (from Figure B.3): 7a 
Seed Mixture (from Table B.1) 

Mix Species 
Applicalion Seeding 
Rate (lb/ac) Dates 

8 
TALL 100 

Seeding 
N Depths (in) 

Fertilizer Rate 
(10-20-20) 

P205 

8-4-8 STANDARDS AND SPECIFICATIONS FOR STOCKPILE AREA 

Definition 

A mound or pile of soil protected by appropriately designed erosion and sediment control 
measures. 

Purpose 

To provide a designated location for the temporary storage of soil that controls the potential for 
erosion, sedimentation, and changes to drainage patterns. 

Conditions Where Practice Applies 

Stockpile areas are utilized when it is necessary to salvage and store soil for later use. 

Criteria 

1. 

2. 

3. 
4. 
5. 

6. 

7. 

8. 

The stockpile location and all related sediment control practices must be clearly indicated 
on the erosion and sediment control plan. 
The footprint of the stockpile must be sized to accommodate the anticipated volume of 
material and based on a side slope ratio no steeper than 2: 1. Benching must be provided 
in accordance with Section B-3 Land Grading. 
Runoff from the stockpile area must drain to a suitable sediment control practice. 
Access the stockpile area from the upgrade side. 
Clear water runoff into the stockpile area must be minimized by use of a diversion device 
such as an earth dike, temporary swale or diversion fence. Provisions must be made for 
discharging concentrated flow in a non-erosive manner. 
Where runoff concentrates along the toe of the stockpile fill, an appropriate 
erosion/sediment control praclice must be used to intercept the discharge. 
Stockpiles must be stabilized in accordance with the 3/7 day stabilization requirement as 
well as Standard B-4-1 Incremental Stabilization and Standard B-4-4 Temporary 
Stabilization. 
If the stockpile is located on an impervious surface, a liner should be provided below the 
stockpile to facilitate cleanup. Stockpiles containing contaminated material must be 
covered with impermeable sheeting. 

Maintenance 

The stockpile area must continuously meet the requirements for Adequate Vegetative 
Establishment in accordance with Section B-4 Vegetative Stabilization. Side slopes must be 
maintained at no steeper than a 2:1 ralio. The stockpile area must be kept free of erosion. If the 
vertical height of a stockpile exceeds 20 feet for 2:1 slopes, 30 feet for 3: 1 slopes, or 40 feet for 
4:1 slopes, benching must be provided in accordance with Section B-3 Land Grading. 

Lime Rale 

K,O 

FESCUE 
45 lb/ac 90 lb/ac 90 lb/ac 2 tons/ac 2/15-4/30 1 1 • 

9 
TALLFESCUE 

60 8/15-11/30 4-2 m (1.0 lb/1000 sn (2 lb/1000 sn (2 lb/1000 sn (90 lb/1000 sn 
OR 

HARDFESCUE 
40 

AND ADD 
KENTUCKY 

BLUEGRASS 
40 

AND 
PERENNIAL 

20 

RYEGRASS 

EROSION AND SEDIMENT CONTROL SHALL BE 
STRICTLY ENFORCED. 

NO DISTURBED AREA SHALL BE LEFT UNSTABILIZED 
OVERNIGHT UNLESS THE RUNOFF IS DIRECTED TO 
AN MDE APPROVED SEDIMENT CONTROL DEVICE. 

MOE No. 13-WM-0001 

EROSION AND SEDIMENT CONTROL NOTES 

SITE 1 RADIOLOGICAL REMOVAL ACTION 
ADJACENT TO BUILDING #1662 

NAVAL SUPPORT FACILITY 
INDIAN HEAD 

CONTRACT NO. W52PIJ-08-D-0034 DO 0054 
INDIAN HEAD, CHARLES COUNTY, MARYLAND 

GRAPHIC SCALE 
40 0 20 40 80 160 

~ 11111 -

.. 

Professional Certification 

1~ 1 
1 ___ ~ 1 

( IN FEET ) 
1 inch = 40 ft. 

Colbert Matz Rosenfelt, Inc. 

Engineers * SuNeyors * Planners 

2835 Smith Avenue, Suite G 

Baltimore, Maryland 21209 

Telephone: (410) 653-3838 

Facsimile: (410) 653-7953 

SCALE: 1 "=20' 

I hereby certify that these documents were prepared or 
approved by me, and that I am o duly licensed professional 
engineer under the laws of the State of Maryland. 

DATE: 07-09-12 

JOB NO.: 2012072 

DESIGNED: KML 
License No. 15104 Expiration Date: 10/11/12 DRAWN: KBH 

CHECKED: DS/KL 

FILE; 2012072_Sile 1 Bldg 1662 ESC.dwg 

DRAV\1NG 

NUMBER ESC-4 
D 8/16/12 MOE ISSUED 'SUBSTANTIVEREQUIREMENTS MET" MEMO KML 

NO. DATE REVISIONS: BY SHEET 4 OF 4 
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Import Backfill Soil Sample Laboratory 

Data 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-3051-1
Client Project/Site: NSF Indian Head

For:
Aleut World Solutions
4300 B Street
Suite 402
Anchorage, Alaska 99503

Attn: Daniel Spicuzza

Authorized for release by:
8/16/2013 5:35:13 PM
Erika Gish, Project Manager I
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.

1
2
3
4
5
6
7
8
9

10
11
12
13

https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:erika.gish@testamericainc.com


Table of Contents
Client: Aleut World Solutions
Project/Site: NSF Indian Head

TestAmerica Job ID: 160-3051-1

Page 2 of 45
TestAmerica St. Louis

8/16/2013

Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Detection Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
Surrogate Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

1
2
3
4
5
6
7
8
9

10
11
12
13



Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-3051-1
Project/Site: NSF Indian Head
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Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: NSF Indian Head

Report Number: 160-3051-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt
Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs:

Method 3600C: Cleanup
Method 3620C: Florisil Cleanup
Method 3630C: Silica Gel Cleanup
Method 3640A: Gel-Permeation Cleanup
Method 3650B: Acid-Base Partition Cleanup
Method 3660B: Sulfur Cleanup
Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-3051-1
Project/Site: NSF Indian Head

Job ID: 160-3051-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

RECEIPT

The samples were received on 7/19/2013 9:15 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperature of the cooler at receipt was 3.0º C.

Exception: Encores were received out of hold.  Ok to proceed per client.

VOLATILE ORGANIC COMPOUNDS BY GC/MS

Sample 1HBF-5 (160-3051-5) was analyzed for Volatile Organic Compounds by GC/MS in accordance with EPA SW-846 Method 8260C. 
The samples were prepared and analyzed on 07/30/2013. 

Insufficient sample volume was available to perform batch matrix spike/matrix spike duplicate (MS/MSD) associated with batch 64629.  
The laboratory control sample (LCS) was performed in duplicate to provide precision data for this batch.

2-Butanone (MEK) exceeded the RPD limit for LCSD 160-63739/3-A.   The %RPD of the laboratory control sample (LCS) and laboratory 
control standard duplicate (LCSD) for preparation batch 64629 also recovered outside control limits.

The continuing calibration verification (CCV) for Bromomethane and Chloroethane associated with batch 64629 recovered above the 
upper control limit.  The samples associated with this CCV were non-detects for the affected analytes; therefore, the data have been 
reported.

No other difficulties were encountered during the Volatiles analysis.

All other quality control parameters were within the acceptance limits.

Organic Prep 

Method  8081 
Insufficient sample volume was available to perform batch matrix spike/matrix spike duplicate (MS/MSD) associated with batch _62920. 
The laboratory control sample (LCS) was performed in duplicate to provide precision data for this batch.

No other analytical or quality issues were noted.

SEMIVOLATILE ORGANIC COMPOUNDS (GC/MS)

Sample 1HBF-6 (160-3051-6) was analyzed for Semivolatile Organic Compounds (GC/MS) in accordance with EPA SW-846 Method 
8270D. The samples were prepared on 07/30/2013 and analyzed on 08/05/2013. 

Butyl benzyl phthalate was detected in method blank MB 160-63746/1-A at a level that was above the method detection limit but below the 
reporting limit. 

Terphenyl-d14 (Surr) failed the surrogate recovery criteria low for 1HBF-6 (160-3051-6).  Terphenyl-d14 (Surr) failed the surrogate recovery 
criteria low for 1HBF-6MS (160-3051-6MS).   Tthe laboratory allows one acid surrogate and/or one base surrogate to be outside 
acceptance limits; therefore, re-extraction/re-analysis was not performed.  These results have been reported and qualified.

4-Nitrophenol failed the recovery criteria low for LCS 160-63746/2-A.  A full list spike was utilized for this method.  Due to the large number 
of spiked analytes, there is a high probability that one or more analytes will recover outside acceptance limits.  The laboratory's SOP 
allows for 3 analytes to recover outside criteria for this method when a full list spike is utilized.  The LCS associated with batch 65003 had 
1 analyte outside control limits; therefore, re-extraction/re-analysis was not performed.  These results have been reported and qualified.

No other difficulties were encountered during the Semi-VOA analysis.

All other quality control parameters were within the acceptance limits.

GASOLINE RANGE ORGANICS (GRO)

Sample 1HBF-5 (160-3051-5) was analyzed for gasoline range organics (GRO) in accordance with EPA SW-846 Method 8015B - GRO. 
The samples were analyzed on 07/30/2013. 

TestAmerica St. Louis
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-3051-1
Project/Site: NSF Indian Head

Job ID: 160-3051-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Gasoline Range Organics (C6-C12) was detected in method blank MB 160-63753/1-A at a level that was above the method detection limit 
but below the reporting limit. 

The following samples in batch 64066 contained peaks which were within the Gasoline Range Organics (GRO) retention time window: 
1HBF-5 (160-3051-5).  These peaks were large enough that there is a reportable concentration; however, there is no resemblance 
between the reportable peak and the pattern of GRO.

No other difficulties were encountered during the GRO analysis.

All other quality control parameters were within the acceptance limits.

DIESEL RANGE ORGANICS (DRO)

Sample 1HBF-4 (160-3051-4) was analyzed for diesel range organics (DRO) in accordance with EPA SW-846 Method 8015B - DRO. The 
samples were prepared on 07/22/2013 and analyzed on 07/23/2013. 

The CCV surrogate recovery is outside the upper QC limits of greater than 20%D. The surrogate recovery in the associated samples is 
acceptable; therefore the sample data has been reported with this narrative.

No difficulties were encountered during the DRO analysis.

All quality control parameters were within the acceptance limits.

ORGANOCHLORINE PESTICIDES (GC)

Sample 1HBF-4 (160-3051-4) was analyzed for Organochlorine Pesticides (GC) in accordance with EPA SW-846 Method 8081B. The 
samples were prepared on 07/25/2013 and analyzed on 07/30/2013. 

The %RPD between the primary and confirmation column exceeded 40% for alpha-Chlordane for the following sample: 1HBF-4 
(160-3051-4).  The lower value has been reported and qualified in accordance with the laboratory's SOP.

The following sample has clear evidence of the presence of chlordane based on the presence of alpha and gamma chlordane; however, 
the chlordane peaks in the sample do not closely match the laboratory's Technical Chlordane standard: 1HBF-4 (160-3051-4).  As a result, 
there is increased quantitative uncertainty associated with this result. Only 3 of 4 peaks were used to quantitate the compound.

No difficulties were encountered during the pesticides analysis.

All quality control parameters were within the acceptance limits.

CHLORINATED HERBICIDES

Sample 1HBF-2 (160-3051-2) was analyzed for chlorinated herbicides in accordance with EPA SW-846 Method 8151A. The samples were 
prepared on 08/09/2013 and analyzed on 08/14/2013. 

Surrogates are added during the extraction process prior to dilution.   When the sample dilution is 5X or greater, surrogate recoveries are 
diluted out and no corrective action is required.

The matrix spike percent recoveries and %RPD for batch 65908 were outside control limits for Dinoseb, which is a know poor performing 
analyte.  The LCS, MS, and MSD recoveries still meed inhouse limits. The sample is ND for this target analye; therefore the sample data 
has been reported with this narrative

The continuing calibration verification (CCV) for several compound (MCPA, Dichlorprop, Dinoseb, 2,4,5-T, and 2,4,5-TP on the confirmation 
column only; and 2,4-D on both columns) associated with batch 65908 recovered above the upper control limit.  The samples associated 
with this CCV were non-detects for the affected analytes; therefore, the data have been reported.

No other difficulties were encountered during the herbicides analysis.

All other quality control parameters were within the acceptance limits.

TestAmerica St. Louis
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-3051-1
Project/Site: NSF Indian Head

Job ID: 160-3051-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

TOTAL METALS (ICP)

Sample 1HBF-3 (160-3051-3) was analyzed for total metals (ICP) in accordance with EPA SW-846 Method 6010C. The samples were 
prepared on 08/08/2013 and analyzed on 08/09/2013. 

The following samples were diluted due to the nature of the sample matrix.  The sample digestates were yellow in color:  (160-3051-3 
MS),  (160-3051-3 MSD),  (160-3051-3 SD), 1HBF-3 (160-3051-3).  Elevated reporting limits (RLs) are provided.

The matrix spike and/or matrix spike duplicate (MS/MSD) recoveries for batch 65521 were outside control limits for aluminum, calcium, 
potassium, magnesium, silver, and antimony.  The RPD was within method limits indicating a potential matrix interference.  The 
associated laboratory control sample (LCS) recovery met acceptance criteria.

Due to the high concentration of iron, the matrix spike / matrix spike duplicate (MS/MSD) for batch 65521 could not be evaluated for 
accuracy and precision.  The presence of the '4' qualifier in the data indicates analytes where the concentration in the unspiked sample 
exceeded four times the spiking amount.  The associated laboratory control sample (LCS) met acceptance criteria. 

The serial dilution performed for the following samples associated with batch 65968 was outside control limits for calcium.  All the other 
target analytes were within control limits indicating a possible matrix interference:  (160-3051-3 SD)

No other difficulties were encountered during the metals analysis.

All other quality control parameters were within the acceptance limits.

MERCURY

Sample 1HBF-3 (160-3051-3) was analyzed for mercury in accordance with EPA SW-846 Method 7471B. The samples were prepared on 
07/31/2013 and analyzed on 08/01/2013. 

No difficulties were encountered during the mercury analysis.

All quality control parameters were within the acceptance limits.

PERCENT SOLIDS

Samples 1HBF-2 (160-3051-2), 1HBF-3 (160-3051-3), 1HBF-4 (160-3051-4), 1HBF-5 (160-3051-5) and 1HBF-6 (160-3051-6) were 
analyzed for percent solids in accordance with EPA Method 160.3 MOD. The samples were analyzed on 07/27/2013. 

No difficulties were encountered during the % solids analysis.

All quality control parameters were within the acceptance limits.

CESIUM-137 & OTHER GAMMA EMITTERS (GS)

Sample 1HBF-1 (160-3051-1) was analyzed for Cesium-137 & Other Gamma Emitters (GS) in accordance with DOE GA-01-R. The 
samples were leached on 07/22/2013, prepared on 07/24/2013 and analyzed on 08/06/2013. 

No other difficulties were encountered during the Gamma spec analysis.

All other quality control parameters were within the acceptance limits.
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Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-3051-1

Login Number: 3051

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

FalseSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Qualifiers

GC/MS VOA

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Q One or more quality control criteria failed.

J Estimated: The analyte was positively identified; the quantitation is an estimation

GC/MS Semi VOA

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Q One or more quality control criteria failed.

J Estimated: The analyte was positively identified; the quantitation is an estimation

M Manual integrated compound.

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.

GC VOA

Qualifier Description

J Estimated: The analyte was positively identified; the quantitation is an estimation
Qualifier

M Manual integrated compound.

GC Semi VOA

Qualifier Description

H Sample was prepped or analyzed beyond the specified holding time
Qualifier

U Undetected at the Limit of Detection.

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.

J Estimated: The analyte was positively identified; the quantitation is an estimation

M Manual integrated compound.

Metals

Qualifier Description

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
Qualifier

U Undetected at the Limit of Detection.

J Estimated: The analyte was positively identified; the quantitation is an estimation

4 MS, MSD: The analyte present in the original sample is 4 times greater than the matrix spike concentration; therefore, control limits are not 
applicable.

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Glossary (Continued)

These commonly used abbreviations may or may not be present in this report.

QC Quality Control
Abbreviation

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method Method Description LaboratoryProtocol

SW8468260C Volatile Organic Compounds by GC/MS TAL SL

SW8468270D Semivolatile Organic Compounds (GC/MS) TAL SL

SW8468015B Gasoline Range Organics - (GC) TAL SL

SW8468015B Diesel Range Organics (DRO) (GC) TAL SL

SW8468081B Organochlorine Pesticides (GC) TAL SL

SW8468151A Herbicides (GC) TAL SL

SW8466010C Metals (ICP) TAL SL

SW8467471B Mercury in Solid or Semisolid Waste (Manual Cold Vapor Technique) TAL SL

EPAMoisture Percent Moisture TAL SL

DOEGA-01-R Cesium-137 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-3051-1 1HBF-1 Solid 07/17/13 08:35 07/19/13 09:15

160-3051-2 1HBF-2 Solid 07/17/13 08:40 07/19/13 09:15

160-3051-3 1HBF-3 Solid 07/17/13 08:42 07/19/13 09:15

160-3051-4 1HBF-4 Solid 07/17/13 08:44 07/19/13 09:15

160-3051-5 1HBF-5 Solid 07/17/13 08:46 07/19/13 09:15

160-3051-6 1HBF-6 Solid 07/17/13 08:50 07/19/13 09:15
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Page 12 of 45 8/16/2013

1
2
3
4
5
6
7
8
9

10
11
12
13



Detection Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Client Sample ID: 1HBF-1 Lab Sample ID: 160-3051-1

 No Detections.

Client Sample ID: 1HBF-2 Lab Sample ID: 160-3051-2

 No Detections.

Client Sample ID: 1HBF-3 Lab Sample ID: 160-3051-3

☼Aluminum
RL

40.1 mg/Kg
MDL

28.0
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2J3510 6010C
☼Arsenic 2.00 mg/Kg0.635 Total/NA23.33 6010C
☼Barium 10.0 mg/Kg0.501 Total/NA218.0 6010C
☼Calcium 501 mg/Kg26.6 Total/NA22070 J 6010C
☼Chromium 2.00 mg/Kg0.615 Total/NA214.4 6010C
☼Cobalt 10.0 mg/Kg1.88 Total/NA24.51 J 6010C
☼Copper 5.01 mg/Kg1.46 Total/NA25.59 6010C
☼Iron 20.0 mg/Kg5.95 Total/NA210500 J 6010C
☼Lead 2.00 mg/Kg0.345 Total/NA27.07 6010C
☼Magnesium 200 mg/Kg16.6 Total/NA2845 J 6010C
☼Manganese 2.00 mg/Kg0.308 Total/NA286.8 6010C
☼Nickel 8.01 mg/Kg0.451 Total/NA25.29 J 6010C
☼Potassium 1000 mg/Kg675 Total/NA2885 J 6010C
☼Vanadium 10.0 mg/Kg2.52 Total/NA215.1 6010C
☼Zinc 10.0 mg/Kg3.97 Total/NA219.1 6010C
☼Mercury 0.0329 mg/Kg0.0110 Total/NA10.0481 7471B

Client Sample ID: 1HBF-4 Lab Sample ID: 160-3051-4

☼alpha-Chlordane
RL

1.89 ug/Kg
MDL

0.630
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.668 8081B
☼gamma-Chlordane 1.89 ug/Kg0.175 Total/NA10.573 J 8081B
☼4,4'-DDD 1.89 ug/Kg0.245 Total/NA11.50 J 8081B
☼4,4'-DDE 1.89 ug/Kg0.433 Total/NA15.33 8081B
☼Technical Chlordane 18.9 ug/Kg4.14 Total/NA15.24 J 8081B

Client Sample ID: 1HBF-5 Lab Sample ID: 160-3051-5

☼Toluene
RL

6.00 ug/Kg
MDL

0.840
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J4.66 8260C
☼Gasoline Range Organics (C6-C12) 0.127 mg/Kg0.0127 Total/NA10.0312 J 8015B

Client Sample ID: 1HBF-6 Lab Sample ID: 160-3051-6

☼Benzo[b]fluoranthene
RL

366 ug/Kg
MDL

36.9
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J37.3 8270D
☼Dimethyl phthalate 366 ug/Kg36.9 Total/NA171.2 J M 8270D
☼Fluoranthene 366 ug/Kg36.9 Total/NA148.8 J 8270D
☼Phenanthrene 366 ug/Kg36.9 Total/NA147.6 J 8270D
☼Pyrene 366 ug/Kg36.9 Total/NA147.1 J 8270D

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-1Client Sample ID: 1HBF-1
Matrix: SolidDate Collected: 07/17/13 08:35

Date Received: 07/19/13 09:15

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.518

(2σ+/-)

0.170
(2σ+/-)

108/06/13 17:0807/24/13 15:46pCi/g0.126
RL MDC

0.161
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 07/24/13 15:46 08/06/13 17:08 10.06040.2000.03360.0336U0.00971Cesium-137

pCi/g 07/24/13 15:46 08/06/13 17:08 10.1260.1700.1610.518Thorium-232

Bi-214 0.531 0.120 0.132 0.107 pCi/g 07/24/13 15:46 08/06/13 17:08 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 7.13 1.12 1.34 0.600 pCi/g 07/24/13 15:46 08/06/13 17:08 1

Pb-212 0.434 0.0947 0.110 0.0997 pCi/g 07/24/13 15:46 08/06/13 17:08 1

Pb-214 0.584 0.116 0.131 0.125 pCi/g 07/24/13 15:46 08/06/13 17:08 1

Tl-208 0.192 0.0598 0.0630 0.0567 pCi/g 07/24/13 15:46 08/06/13 17:08 1

Lab Sample ID: 160-3051-2Client Sample ID: 1HBF-2
Matrix: SolidDate Collected: 07/17/13 08:40

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8151A - Herbicides (GC)
RL MDL

2,4,5-T 8.79 U H 22.2 8.79 ug/Kg ☼ 08/09/13 15:17 08/14/13 01:38 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

88.7 24.4 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼2,4-D 24.4 U H

88.7 48.6 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼2,4-DB 48.6 U H

44.3 42.7 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼Dalapon 42.7 U H

27.7 15.1 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼Dinoseb 15.1 U H J

44.3 4.36 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼Dicamba 4.36 U H

88.7 25.9 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼Dichlorprop 25.9 U H

8870 3400 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼MCPA 3400 U H

22.2 3.64 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼Silvex (2,4,5-TP) 3.64 U H

8870 5320 ug/Kg 08/09/13 15:17 08/14/13 01:38 1☼MCPP 5320 U H

2,4-Dichlorophenylacetic acid 83 50 - 150 08/09/13 15:17 08/14/13 01:38 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 160-3051-3Client Sample ID: 1HBF-3
Matrix: SolidDate Collected: 07/17/13 08:42

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 6010C - Metals (ICP)
RL MDL

Aluminum 3510 J 40.1 28.0 mg/Kg ☼ 08/08/13 09:12 08/09/13 18:53 2
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.00 1.28 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Antimony 1.28 U J

2.00 0.635 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Arsenic 3.33

10.0 0.501 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Barium 18.0

1.00 0.339 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Beryllium 0.339 U

1.00 0.200 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Cadmium 0.200 U

501 26.6 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Calcium 2070 J

2.00 0.615 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Chromium 14.4

10.0 1.88 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Cobalt 4.51 J

5.01 1.46 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Copper 5.59
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-3Client Sample ID: 1HBF-3
Matrix: SolidDate Collected: 07/17/13 08:42

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 6010C - Metals (ICP) (Continued)
RL MDL

Iron 10500 J 20.0 5.95 mg/Kg ☼ 08/08/13 09:12 08/09/13 18:53 2
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.00 0.345 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Lead 7.07

200 16.6 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Magnesium 845 J

2.00 0.308 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Manganese 86.8

8.01 0.451 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Nickel 5.29 J

1000 675 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Potassium 885 J

3.00 0.579 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Selenium 0.579 U

2.00 0.469 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Silver 0.469 U J

200 94.4 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Sodium 94.4 U

4.01 3.02 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Thallium 3.02 U

10.0 2.52 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Vanadium 15.1

10.0 3.97 mg/Kg 08/08/13 09:12 08/09/13 18:53 2☼Zinc 19.1

Method: 7471B - Mercury in Solid or Semisolid Waste (Manual Cold Vapor Technique)
RL MDL

Mercury 0.0481 0.0329 0.0110 mg/Kg ☼ 07/31/13 10:00 08/01/13 06:36 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-3051-4Client Sample ID: 1HBF-4
Matrix: SolidDate Collected: 07/17/13 08:44

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8015B - Diesel Range Organics (DRO) (GC)
RL MDL

Diesel Range Organics [C10-C28] 0.368 U 27.6 0.368 mg/Kg ☼ 07/22/13 16:48 07/23/13 14:59 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

o-Terphenyl 98 M 49 - 133 07/22/13 16:48 07/23/13 14:59 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 8081B - Organochlorine Pesticides (GC)
RL MDL

Aldrin 0.340 U 1.89 0.340 ug/Kg ☼ 07/25/13 15:00 07/30/13 05:21 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.22 0.205 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼alpha-BHC 0.205 U

1.89 0.333 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼beta-BHC 0.333 U

1.89 0.269 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼delta-BHC 0.269 U

1.89 0.187 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼gamma-BHC (Lindane) 0.187 U

1.89 0.630 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼alpha-Chlordane 0.668 J

1.89 0.175 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼gamma-Chlordane 0.573 J

1.89 0.245 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼4,4'-DDD 1.50 J

1.89 0.433 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼4,4'-DDE 5.33

1.89 0.697 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼4,4'-DDT 0.697 U

1.89 0.239 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Dieldrin 0.239 U

1.89 0.633 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endosulfan I 0.633 U

1.89 0.261 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endosulfan II 0.261 U

1.89 0.378 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endosulfan sulfate 0.378 U

1.89 0.175 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endrin 0.175 U

1.89 0.432 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endrin aldehyde 0.432 U

1.89 0.463 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Endrin ketone 0.463 U

2.22 0.227 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Heptachlor 0.227 U

1.89 0.476 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Heptachlor epoxide 0.476 U

3.66 0.798 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Methoxychlor 0.798 U
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-4Client Sample ID: 1HBF-4
Matrix: SolidDate Collected: 07/17/13 08:44

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8081B - Organochlorine Pesticides (GC) (Continued)
RL MDL

Toxaphene 16.8 U 74.4 16.8 ug/Kg ☼ 07/25/13 15:00 07/30/13 05:21 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

18.9 4.14 ug/Kg 07/25/13 15:00 07/30/13 05:21 1☼Technical Chlordane 5.24 J

DCB Decachlorobiphenyl (Surr) 80 M 29 - 150 07/25/13 15:00 07/30/13 05:21 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Tetrachloro-m-xylene 88 M 07/25/13 15:00 07/30/13 05:21 141 - 125

Lab Sample ID: 160-3051-5Client Sample ID: 1HBF-5
Matrix: SolidDate Collected: 07/17/13 08:46

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8260C - Volatile Organic Compounds by GC/MS
RL MDL

1,1,1-Trichloroethane 0.516 U 6.00 0.516 ug/Kg ☼ 07/30/13 13:17 07/30/13 20:55 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

6.00 0.480 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,1,2,2-Tetrachloroethane 0.480 U

6.00 2.02 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,1,2-Trichloro-1,2,2-trifluoroethane 2.02 U

6.00 0.684 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,1,2-Trichloroethane 0.684 U

6.00 0.468 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,1-Dichloroethane 0.468 U

6.00 1.93 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,1-Dichloroethene 1.93 U

6.00 0.516 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2,4-Trichlorobenzene 0.516 U

12.0 1.74 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2-Dibromo-3-Chloropropane 1.74 U

6.00 0.336 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2-Dichlorobenzene 0.336 U

6.00 1.04 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2-Dichloroethane 1.04 U

6.00 0.456 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2-Dichloropropane 0.456 U

6.00 0.336 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,3-Dichlorobenzene 0.336 U

6.00 0.720 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,4-Dichlorobenzene 0.720 U

24.0 2.30 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼2-Butanone (MEK) 2.30 U Q

24.0 2.12 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼2-Hexanone 2.12 U

24.0 0.876 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼4-Methyl-2-pentanone (MIBK) 0.876 U

24.0 7.77 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Acetone 7.77 U

6.00 0.300 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Benzene 0.300 U

6.00 0.444 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Bromoform 0.444 U

12.0 1.32 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Bromomethane 1.32 U

6.00 0.828 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Carbon disulfide 0.828 U

6.00 0.612 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Carbon tetrachloride 0.612 U

6.00 0.456 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Chlorobenzene 0.456 U

6.00 0.492 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Dibromochloromethane 0.492 U

12.0 0.624 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Chloroethane 0.624 U

6.00 0.456 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Chloroform 0.456 U

12.0 0.780 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Chloromethane 0.780 U

6.00 0.720 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼cis-1,2-Dichloroethene 0.720 U

6.00 0.720 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼cis-1,3-Dichloropropene 0.720 U

12.0 0.432 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Cyclohexane 0.432 U

6.00 0.300 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Bromodichloromethane 0.300 U

12.0 1.57 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Dichlorodifluoromethane 1.57 U

6.00 0.360 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Ethylbenzene 0.360 U

6.00 0.840 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼1,2-Dibromoethane (EDB) 0.840 U

6.00 0.312 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Isopropylbenzene 0.312 U

30.0 1.66 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Methyl acetate 1.66 U

6.00 0.576 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Methyl tert-butyl ether 0.576 U
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-5Client Sample ID: 1HBF-5
Matrix: SolidDate Collected: 07/17/13 08:46

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)
RL MDL

Methylcyclohexane 0.312 U 12.0 0.312 ug/Kg ☼ 07/30/13 13:17 07/30/13 20:55 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

6.00 1.90 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Methylene Chloride 1.90 U

6.00 0.684 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼m-Xylene & p-Xylene 0.684 U

6.00 0.408 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼o-Xylene 0.408 U

6.00 0.420 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Styrene 0.420 U

6.00 0.384 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Tetrachloroethene 0.384 U

6.00 0.840 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Toluene 4.66 J

6.00 1.13 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼trans-1,2-Dichloroethene 1.13 U

6.00 0.420 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼trans-1,3-Dichloropropene 0.420 U

6.00 0.468 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Trichloroethene 0.468 U

6.00 0.600 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Trichlorofluoromethane 0.600 U

6.00 0.516 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Vinyl chloride 0.516 U

12.0 1.02 ug/Kg 07/30/13 13:17 07/30/13 20:55 1☼Xylenes, Total 1.02 U

Toluene-d8 (Surr) 93 78 - 133 07/30/13 13:17 07/30/13 20:55 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 102 07/30/13 13:17 07/30/13 20:55 183 - 122

4-Bromofluorobenzene (Surr) 105 07/30/13 13:17 07/30/13 20:55 165 - 140

1,2-Dichloroethane-d4 (Surr) 97 07/30/13 13:17 07/30/13 20:55 178 - 132

Method: 8015B - Gasoline Range Organics - (GC)
RL MDL

Gasoline Range Organics 

(C6-C12)

0.0312 J 0.127 0.0127 mg/Kg ☼ 07/30/13 13:04 07/30/13 17:04 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Trifluorotoluene (Surr) 110 49 - 112 07/30/13 13:04 07/30/13 17:04 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 160-3051-6Client Sample ID: 1HBF-6
Matrix: SolidDate Collected: 07/17/13 08:50

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
RL MDL

Acenaphthene 36.9 U 366 36.9 ug/Kg ☼ 07/30/13 12:29 08/05/13 17:35 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Acenaphthylene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Anthracene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Benzo[a]anthracene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Benzo[b]fluoranthene 37.3 J

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Benzo[k]fluoranthene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Benzo[g,h,i]perylene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Benzo[a]pyrene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Bis(2-chloroethoxy)methane 36.9 U

366 37.1 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Bis(2-chloroethyl)ether 37.1 U

366 50.3 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Bis(2-ethylhexyl) phthalate 50.3 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Bromophenyl phenyl ether 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Butyl benzyl phthalate 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Carbazole 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Chloroaniline 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Chloro-3-methylphenol 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2-Chloronaphthalene 36.9 U
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-6Client Sample ID: 1HBF-6
Matrix: SolidDate Collected: 07/17/13 08:50

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

2-Chlorophenol 36.9 U 366 36.9 ug/Kg ☼ 07/30/13 12:29 08/05/13 17:35 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Chlorophenyl phenyl ether 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Chrysene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Dibenz(a,h)anthracene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Dibenzofuran 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Di-n-butyl phthalate 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼1,2-Dichlorobenzene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼1,3-Dichlorobenzene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼1,4-Dichlorobenzene 36.9 U

1770 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼3,3'-Dichlorobenzidine 366 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4-Dichlorophenol 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Diethyl phthalate 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4-Dimethylphenol 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Dimethyl phthalate 71.2 J M

1770 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4,6-Dinitro-2-methylphenol 366 U

1770 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4-Dinitrophenol 366 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4-Dinitrotoluene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,6-Dinitrotoluene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Di-n-octyl phthalate 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Fluoranthene 48.8 J

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Fluorene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Hexachlorobenzene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Hexachlorobutadiene 36.9 U

1770 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Hexachlorocyclopentadiene 366 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Hexachloroethane 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Indeno[1,2,3-cd]pyrene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Isophorone 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2-Methylnaphthalene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2-Methylphenol 36.9 U

732 73.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼3 & 4 Methylphenol 73.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Naphthalene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2-Nitroaniline 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼3-Nitroaniline 36.9 U

366 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Nitroaniline 366 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Nitrobenzene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2-Nitrophenol 36.9 U

1770 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼4-Nitrophenol 366 U Q

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼N-Nitrosodiphenylamine 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼N-Nitrosodi-n-propylamine 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼bis (2-chloroisopropyl) ether 36.9 U

732 366 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Pentachlorophenol 366 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Phenanthrene 47.6 J

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Phenol 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Pyrene 47.1 J

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼1,2,4-Trichlorobenzene 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4,5-Trichlorophenol 36.9 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼2,4,6-Trichlorophenol 36.9 U

366 66.5 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Aniline 66.5 U

366 36.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼1,4-Dioxane 36.9 U
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Client Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Lab Sample ID: 160-3051-6Client Sample ID: 1HBF-6
Matrix: SolidDate Collected: 07/17/13 08:50

Percent Solids: 90.0Date Received: 07/19/13 09:15

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
RL MDL

Benzyl alcohol 57.5 U 366 57.5 ug/Kg ☼ 07/30/13 12:29 08/05/13 17:35 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

732 73.9 ug/Kg 07/30/13 12:29 08/05/13 17:35 1☼Pyridine 73.9 U

2-Fluorophenol (Surr) 53 43 - 103 07/30/13 12:29 08/05/13 17:35 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

2,4,6-Tribromophenol (Surr) 53 07/30/13 12:29 08/05/13 17:35 153 - 111

Nitrobenzene-d5 (Surr) 53 07/30/13 12:29 08/05/13 17:35 147 - 105

Phenol-d5 (Surr) 53 07/30/13 12:29 08/05/13 17:35 152 - 99

Terphenyl-d14 (Surr) 48 J 07/30/13 12:29 08/05/13 17:35 158 - 124

2-Fluorobiphenyl (Surr) 56 07/30/13 12:29 08/05/13 17:35 155 - 97
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8260C - Volatile Organic Compounds by GC/MS

Client Sample ID: Method BlankLab Sample ID: MB 160-63739/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

RL MDL

1,1,1-Trichloroethane 0.430 U 5.00 0.430 ug/Kg 07/30/13 10:30 07/30/13 12:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.400 U 0.4005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,1,2,2-Tetrachloroethane

1.68 U 1.685.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,1,2-Trichloro-1,2,2-trifluoroethane

0.570 U 0.5705.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,1,2-Trichloroethane

0.390 U 0.3905.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,1-Dichloroethane

1.61 U 1.615.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,1-Dichloroethene

0.430 U 0.4305.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2,4-Trichlorobenzene

1.45 U 1.4510.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2-Dibromo-3-Chloropropane

0.280 U 0.2805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2-Dichlorobenzene

0.870 U 0.8705.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2-Dichloroethane

0.380 U 0.3805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2-Dichloropropane

0.280 U 0.2805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,3-Dichlorobenzene

0.600 U 0.6005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,4-Dichlorobenzene

1.92 U 1.9220.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 12-Butanone (MEK)

1.77 U 1.7720.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 12-Hexanone

0.730 U 0.73020.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 14-Methyl-2-pentanone (MIBK)

6.47 U 6.4720.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Acetone

0.250 U 0.2505.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Benzene

0.370 U 0.3705.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Bromoform

1.10 U 1.1010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Bromomethane

0.690 U 0.6905.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Carbon disulfide

0.510 U 0.5105.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Carbon tetrachloride

0.380 U 0.3805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Chlorobenzene

0.410 U 0.4105.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Dibromochloromethane

0.520 U 0.52010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Chloroethane

0.380 U 0.3805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Chloroform

0.650 U 0.65010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Chloromethane

0.600 U 0.6005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1cis-1,2-Dichloroethene

0.600 U 0.6005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1cis-1,3-Dichloropropene

0.360 U 0.36010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Cyclohexane

0.250 U 0.2505.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Bromodichloromethane

1.31 U 1.3110.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Dichlorodifluoromethane

0.300 U 0.3005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Ethylbenzene

0.700 U 0.7005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 11,2-Dibromoethane (EDB)

0.260 U 0.2605.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Isopropylbenzene

1.38 U 1.3825.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Methyl acetate

0.480 U 0.4805.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Methyl tert-butyl ether

0.260 U 0.26010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Methylcyclohexane

1.58 U 1.585.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Methylene Chloride

0.570 U 0.5705.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1m-Xylene & p-Xylene

0.340 U 0.3405.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1o-Xylene

0.350 U 0.3505.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Styrene

0.320 U 0.3205.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Tetrachloroethene

0.700 U 0.7005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Toluene

0.940 U 0.9405.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1trans-1,2-Dichloroethene

0.350 U 0.3505.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1trans-1,3-Dichloropropene

0.390 U 0.3905.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Trichloroethene

0.500 U 0.5005.00 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Trichlorofluoromethane
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-63739/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

RL MDL

Vinyl chloride 0.430 U 5.00 0.430 ug/Kg 07/30/13 10:30 07/30/13 12:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.850 U 0.85010.0 ug/Kg 07/30/13 10:30 07/30/13 12:07 1Xylenes, Total

Toluene-d8 (Surr) 94 78 - 133 07/30/13 12:07 1

MB MB

Surrogate

07/30/13 10:30

Dil FacPrepared AnalyzedQualifier Limits%Recovery

100 07/30/13 10:30 07/30/13 12:07 1Dibromofluoromethane (Surr) 83 - 122

104 07/30/13 10:30 07/30/13 12:07 14-Bromofluorobenzene (Surr) 65 - 140

102 07/30/13 10:30 07/30/13 12:07 11,2-Dichloroethane-d4 (Surr) 78 - 132

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63739/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

1,1,1-Trichloroethane 50.0 52.9 ug/Kg 106 85 - 120
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,1,2,2-Tetrachloroethane 50.0 45.7 ug/Kg 91 81 - 115

1,1,2-Trichloroethane 50.0 48.4 ug/Kg 97 85 - 115

1,1-Dichloroethane 50.0 51.3 ug/Kg 103 85 - 115

1,1-Dichloroethene 50.0 50.8 ug/Kg 102 85 - 117

1,2,4-Trichlorobenzene 50.0 51.7 ug/Kg 103 74 - 126

1,2-Dibromo-3-Chloropropane 50.0 50.6 ug/Kg 101 70 - 126

1,2-Dichlorobenzene 50.0 48.1 ug/Kg 96 84 - 115

1,2-Dichloroethane 50.0 50.6 ug/Kg 101 77 - 122

1,2-Dichloropropane 50.0 51.4 ug/Kg 103 85 - 115

1,3-Dichlorobenzene 50.0 48.7 ug/Kg 97 84 - 115

1,4-Dichlorobenzene 50.0 47.3 ug/Kg 95 85 - 115

2-Butanone (MEK) 50.0 49.5 ug/Kg 99 64 - 130

2-Hexanone 50.0 49.6 ug/Kg 99 72 - 119

4-Methyl-2-pentanone (MIBK) 50.0 49.6 ug/Kg 99 75 - 156

Acetone 50.0 53.0 ug/Kg 106 41 - 140

Benzene 50.0 48.7 ug/Kg 97 85 - 110

Bromoform 50.0 46.9 ug/Kg 94 79 - 121

Bromomethane 50.0 63.7 ug/Kg 127 71 - 127

Carbon disulfide 50.0 51.9 ug/Kg 104 85 - 131

Carbon tetrachloride 50.0 53.4 ug/Kg 107 85 - 123

Chlorobenzene 50.0 48.6 ug/Kg 97 83 - 115

Dibromochloromethane 50.0 48.6 ug/Kg 97 85 - 118

Chloroethane 50.0 61.3 ug/Kg 123 71 - 127

Chloroform 50.0 50.3 ug/Kg 101 85 - 115

Chloromethane 50.0 53.1 ug/Kg 106 72 - 127

cis-1,2-Dichloroethene 50.0 50.1 ug/Kg 100 85 - 115

cis-1,3-Dichloropropene 50.0 51.0 ug/Kg 102 85 - 125

Cyclohexane 50.0 53.9 ug/Kg 108 73 - 140

Bromodichloromethane 50.0 49.6 ug/Kg 99 46 - 132

Dichlorodifluoromethane 50.0 49.7 ug/Kg 99 85 - 115

Ethylbenzene 50.0 51.4 ug/Kg 103 85 - 115

1,2-Dibromoethane (EDB) 50.0 49.1 ug/Kg 98 84 - 115

Isopropylbenzene 50.0 53.0 ug/Kg 106 85 - 127
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63739/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

Methyl acetate 250 249 ug/Kg 100 70 - 137
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Methyl tert-butyl ether 50.0 53.5 ug/Kg 107 71 - 116

Methylcyclohexane 50.0 53.2 ug/Kg 106 84 - 138

Methylene Chloride 50.0 48.9 ug/Kg 98 85 - 115

m-Xylene & p-Xylene 50.0 54.0 ug/Kg 108 85 - 115

o-Xylene 50.0 55.5 ug/Kg 111 85 - 117

Styrene 50.0 51.7 ug/Kg 103 85 - 116

Tetrachloroethene 50.0 49.8 ug/Kg 100 85 - 116

Toluene 50.0 51.5 ug/Kg 103 85 - 115

trans-1,2-Dichloroethene 50.0 51.6 ug/Kg 103 85 - 115

trans-1,3-Dichloropropene 50.0 47.3 ug/Kg 95 85 - 127

Trichloroethene 50.0 49.2 ug/Kg 98 85 - 115

Trichlorofluoromethane 50.0 53.1 ug/Kg 106 77 - 125

Vinyl chloride 50.0 51.1 ug/Kg 102 72 - 124

Xylenes, Total 100 110 ug/Kg 110 70 - 130

Toluene-d8 (Surr) 78 - 133

Surrogate

105

LCS LCS

Qualifier Limits%Recovery

101Dibromofluoromethane (Surr) 83 - 122

1014-Bromofluorobenzene (Surr) 65 - 140

1031,2-Dichloroethane-d4 (Surr) 78 - 132

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-63739/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

1,1,1-Trichloroethane 50.0 51.7 ug/Kg 103 85 - 120 2 20
Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

1,1,2,2-Tetrachloroethane 50.0 45.3 ug/Kg 91 81 - 115 1 20

1,1,2-Trichloroethane 50.0 46.6 ug/Kg 93 85 - 115 4 20

1,1-Dichloroethane 50.0 49.3 ug/Kg 99 85 - 115 4 20

1,1-Dichloroethene 50.0 49.3 ug/Kg 99 85 - 117 3 20

1,2,4-Trichlorobenzene 50.0 51.9 ug/Kg 104 74 - 126 0 20

1,2-Dibromo-3-Chloropropane 50.0 47.3 ug/Kg 95 70 - 126 7 20

1,2-Dichlorobenzene 50.0 48.3 ug/Kg 97 84 - 115 0 20

1,2-Dichloroethane 50.0 49.5 ug/Kg 99 77 - 122 2 20

1,2-Dichloropropane 50.0 48.8 ug/Kg 98 85 - 115 5 20

1,3-Dichlorobenzene 50.0 48.3 ug/Kg 97 84 - 115 1 20

1,4-Dichlorobenzene 50.0 47.4 ug/Kg 95 85 - 115 0 20

2-Butanone (MEK) 50.0 64.0 Q ug/Kg 128 64 - 130 26 20

2-Hexanone 50.0 46.8 ug/Kg 94 72 - 119 6 20

4-Methyl-2-pentanone (MIBK) 50.0 48.0 ug/Kg 96 75 - 156 3 20

Acetone 50.0 53.5 ug/Kg 107 41 - 140 1 20

Benzene 50.0 47.7 ug/Kg 95 85 - 110 2 20

Bromoform 50.0 46.2 ug/Kg 92 79 - 121 2 20

Bromomethane 50.0 59.3 ug/Kg 119 71 - 127 7 20

Carbon disulfide 50.0 48.8 ug/Kg 98 85 - 131 6 20

Carbon tetrachloride 50.0 51.9 ug/Kg 104 85 - 123 3 20
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-63739/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64629 Prep Batch: 63739

Chlorobenzene 50.0 47.9 ug/Kg 96 83 - 115 1 20
Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Dibromochloromethane 50.0 47.1 ug/Kg 94 85 - 118 3 20

Chloroethane 50.0 60.4 ug/Kg 121 71 - 127 1 20

Chloroform 50.0 49.3 ug/Kg 99 85 - 115 2 20

Chloromethane 50.0 48.6 ug/Kg 97 72 - 127 9 20

cis-1,2-Dichloroethene 50.0 47.9 ug/Kg 96 85 - 115 5 20

cis-1,3-Dichloropropene 50.0 49.3 ug/Kg 99 85 - 125 3 20

Cyclohexane 50.0 51.2 ug/Kg 102 73 - 140 5 20

Bromodichloromethane 50.0 49.7 ug/Kg 99 46 - 132 0 20

Dichlorodifluoromethane 50.0 49.0 ug/Kg 98 85 - 115 1 20

Ethylbenzene 50.0 51.9 ug/Kg 104 85 - 115 1 20

1,2-Dibromoethane (EDB) 50.0 49.1 ug/Kg 98 84 - 115 0 20

Isopropylbenzene 50.0 52.7 ug/Kg 105 85 - 127 1 20

Methyl acetate 250 242 ug/Kg 97 70 - 137 3 20

Methyl tert-butyl ether 50.0 51.4 ug/Kg 103 71 - 116 4 20

Methylcyclohexane 50.0 51.2 ug/Kg 102 84 - 138 4 20

Methylene Chloride 50.0 47.9 ug/Kg 96 85 - 115 2 20

m-Xylene & p-Xylene 50.0 53.3 ug/Kg 107 85 - 115 1 20

o-Xylene 50.0 54.5 ug/Kg 109 85 - 117 2 20

Styrene 50.0 51.6 ug/Kg 103 85 - 116 0 20

Tetrachloroethene 50.0 50.2 ug/Kg 100 85 - 116 1 20

Toluene 50.0 51.8 ug/Kg 104 85 - 115 1 20

trans-1,2-Dichloroethene 50.0 49.1 ug/Kg 98 85 - 115 5 20

trans-1,3-Dichloropropene 50.0 49.0 ug/Kg 98 85 - 127 4 20

Trichloroethene 50.0 49.2 ug/Kg 98 85 - 115 0 20

Trichlorofluoromethane 50.0 50.1 ug/Kg 100 77 - 125 6 20

Vinyl chloride 50.0 49.0 ug/Kg 98 72 - 124 4 20

Xylenes, Total 100 108 ug/Kg 108 70 - 130 2 20

Toluene-d8 (Surr) 78 - 133

Surrogate

104

LCSD LCSD

Qualifier Limits%Recovery

98Dibromofluoromethane (Surr) 83 - 122

1014-Bromofluorobenzene (Surr) 65 - 140

991,2-Dichloroethane-d4 (Surr) 78 - 132

Method: 8270D - Semivolatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 160-63746/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

RL MDL

Acenaphthene 33.3 U 330 33.3 ug/Kg 07/30/13 12:29 08/05/13 12:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Acenaphthylene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Anthracene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Benzo[a]anthracene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Benzo[b]fluoranthene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Benzo[k]fluoranthene
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-63746/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

RL MDL

Benzo[g,h,i]perylene 33.3 U 330 33.3 ug/Kg 07/30/13 12:29 08/05/13 12:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Benzo[a]pyrene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Bis(2-chloroethoxy)methane

33.4 U 33.4330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Bis(2-chloroethyl)ether

45.3 U 45.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Bis(2-ethylhexyl) phthalate

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Bromophenyl phenyl ether

40.3 J 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Butyl benzyl phthalate

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Carbazole

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Chloroaniline

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Chloro-3-methylphenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Chloronaphthalene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Chlorophenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Chlorophenyl phenyl ether

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Chrysene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Dibenz(a,h)anthracene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Dibenzofuran

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Di-n-butyl phthalate

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 11,2-Dichlorobenzene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 11,3-Dichlorobenzene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 11,4-Dichlorobenzene

330 U 3301600 ug/Kg 07/30/13 12:29 08/05/13 12:45 13,3'-Dichlorobenzidine

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4-Dichlorophenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Diethyl phthalate

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4-Dimethylphenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Dimethyl phthalate

330 U 3301600 ug/Kg 07/30/13 12:29 08/05/13 12:45 14,6-Dinitro-2-methylphenol

330 U 3301600 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4-Dinitrophenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4-Dinitrotoluene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,6-Dinitrotoluene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Di-n-octyl phthalate

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Fluoranthene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Fluorene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Hexachlorobenzene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Hexachlorobutadiene

330 U 3301600 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Hexachlorocyclopentadiene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Hexachloroethane

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Indeno[1,2,3-cd]pyrene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Isophorone

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Methylnaphthalene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Methylphenol

66.6 U 66.6660 ug/Kg 07/30/13 12:29 08/05/13 12:45 13 & 4 Methylphenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Naphthalene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Nitroaniline

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 13-Nitroaniline

330 U 330330 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Nitroaniline

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Nitrobenzene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12-Nitrophenol

330 U 3301600 ug/Kg 07/30/13 12:29 08/05/13 12:45 14-Nitrophenol
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-63746/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

RL MDL

N-Nitrosodiphenylamine 33.3 U 330 33.3 ug/Kg 07/30/13 12:29 08/05/13 12:45 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1N-Nitrosodi-n-propylamine

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1bis (2-chloroisopropyl) ether

330 U 330660 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Pentachlorophenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Phenanthrene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Phenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Pyrene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 11,2,4-Trichlorobenzene

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4,5-Trichlorophenol

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 12,4,6-Trichlorophenol

59.9 U 59.9330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Aniline

33.3 U 33.3330 ug/Kg 07/30/13 12:29 08/05/13 12:45 11,4-Dioxane

51.8 U 51.8330 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Benzyl alcohol

66.6 U 66.6660 ug/Kg 07/30/13 12:29 08/05/13 12:45 1Pyridine

2-Fluorophenol (Surr) 75 43 - 103 08/05/13 12:45 1

MB MB

Surrogate

07/30/13 12:29

Dil FacPrepared AnalyzedQualifier Limits%Recovery

61 07/30/13 12:29 08/05/13 12:45 12,4,6-Tribromophenol (Surr) 53 - 111

71 07/30/13 12:29 08/05/13 12:45 1Nitrobenzene-d5 (Surr) 47 - 105

75 07/30/13 12:29 08/05/13 12:45 1Phenol-d5 (Surr) 52 - 99

72 07/30/13 12:29 08/05/13 12:45 1Terphenyl-d14 (Surr) 58 - 124

73 07/30/13 12:29 08/05/13 12:45 12-Fluorobiphenyl (Surr) 55 - 97

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63746/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Acenaphthene 3330 2360 ug/Kg 71 59 - 91
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Acenaphthylene 3330 2440 ug/Kg 73 60 - 93

Anthracene 3330 2380 ug/Kg 71 61 - 95

Benzo[a]anthracene 3330 2660 ug/Kg 80 68 - 112

Benzo[b]fluoranthene 3330 2490 ug/Kg 75 63 - 109

Benzo[k]fluoranthene 3330 2660 ug/Kg 80 66 - 107

Benzo[g,h,i]perylene 3330 2650 ug/Kg 79 61 - 113

Benzo[a]pyrene 3330 2450 ug/Kg 74 63 - 101

Bis(2-chloroethoxy)methane 3330 2310 ug/Kg 69 54 - 91

Bis(2-chloroethyl)ether 3330 2420 ug/Kg 73 49 - 98

Bis(2-ethylhexyl) phthalate 3330 2500 ug/Kg 75 60 - 108

4-Bromophenyl phenyl ether 3330 2520 ug/Kg 76 60 - 101

Butyl benzyl phthalate 3330 2510 ug/Kg 75 59 - 105

Carbazole 3330 2360 ug/Kg 71 61 - 97

4-Chloroaniline 3330 1540 ug/Kg 46 32 - 77

4-Chloro-3-methylphenol 3330 2040 ug/Kg 61 52 - 94

2-Chloronaphthalene 3330 2470 ug/Kg 74 57 - 91

2-Chlorophenol 3330 2160 ug/Kg 65 54 - 91

4-Chlorophenyl phenyl ether 3330 2250 ug/Kg 67 58 - 92

Chrysene 3330 2400 ug/Kg 72 60 - 100
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63746/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Dibenz(a,h)anthracene 3330 2680 ug/Kg 80 58 - 114
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Dibenzofuran 3330 2260 ug/Kg 68 57 - 88

Di-n-butyl phthalate 3330 2320 ug/Kg 70 60 - 99

1,2-Dichlorobenzene 3330 2240 ug/Kg 67 52 - 91

1,3-Dichlorobenzene 3330 2220 ug/Kg 67 52 - 86

1,4-Dichlorobenzene 3330 2180 ug/Kg 65 53 - 85

3,3'-Dichlorobenzidine 3330 1780 ug/Kg 53 41 - 93

2,4-Dichlorophenol 3330 2040 ug/Kg 61 54 - 87

Diethyl phthalate 3330 2160 ug/Kg 65 58 - 94

2,4-Dimethylphenol 3330 2070 ug/Kg 62 52 - 91

Dimethyl phthalate 3330 2270 ug/Kg 68 59 - 96

4,6-Dinitro-2-methylphenol 3330 2010 ug/Kg 60 20 - 102

2,4-Dinitrophenol 3330 1440 J M ug/Kg 43 20 - 79

2,4-Dinitrotoluene 3330 2300 ug/Kg 69 59 - 97

2,6-Dinitrotoluene 3330 2320 ug/Kg 70 61 - 95

Di-n-octyl phthalate 3330 2440 ug/Kg 73 60 - 107

Fluoranthene 3330 2350 ug/Kg 71 61 - 98

Fluorene 3330 2310 ug/Kg 69 60 - 93

Hexachlorobenzene 3330 2380 ug/Kg 72 60 - 100

Hexachlorobutadiene 3330 2130 ug/Kg 64 50 - 92

Hexachlorocyclopentadiene 3330 2420 ug/Kg 73 44 - 140

Hexachloroethane 3330 2250 ug/Kg 67 53 - 90

Indeno[1,2,3-cd]pyrene 3330 2560 ug/Kg 77 56 - 123

Isophorone 3330 1730 ug/Kg 52 47 - 97

2-Methylnaphthalene 3330 2170 ug/Kg 65 51 - 92

2-Methylphenol 3330 2220 ug/Kg 67 52 - 94

3 & 4 Methylphenol 3330 2560 ug/Kg 77 64 - 103

Naphthalene 3330 2240 ug/Kg 67 56 - 87

2-Nitroaniline 3330 2260 ug/Kg 68 57 - 97

3-Nitroaniline 3330 2100 ug/Kg 63 48 - 94

4-Nitroaniline 3330 2080 ug/Kg 62 52 - 92

Nitrobenzene 3330 2180 ug/Kg 65 54 - 91

2-Nitrophenol 3330 2190 ug/Kg 66 55 - 92

4-Nitrophenol 3330 1570 J Q ug/Kg 47 49 - 95

N-Nitrosodiphenylamine 3330 3150 ug/Kg 94 76 - 123

N-Nitrosodi-n-propylamine 3330 2560 ug/Kg 77 56 - 102

bis (2-chloroisopropyl) ether 3330 2750 ug/Kg 83 43 - 103

Pentachlorophenol 3330 1610 ug/Kg 48 45 - 97

Phenanthrene 3330 2480 ug/Kg 74 61 - 95

Phenol 3330 2220 ug/Kg 66 47 - 92

Pyrene 3330 2490 ug/Kg 75 59 - 107

1,2,4-Trichlorobenzene 3330 2200 ug/Kg 66 55 - 88

2,4,5-Trichlorophenol 3330 2020 ug/Kg 61 57 - 96

2,4,6-Trichlorophenol 3330 2110 ug/Kg 63 54 - 94

2-Fluorophenol (Surr) 43 - 103

Surrogate

74

LCS LCS

Qualifier Limits%Recovery

652,4,6-Tribromophenol (Surr) 53 - 111
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63746/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Nitrobenzene-d5 (Surr) 47 - 105

Surrogate

70

LCS LCS

Qualifier Limits%Recovery

73Phenol-d5 (Surr) 52 - 99

64Terphenyl-d14 (Surr) 58 - 124

752-Fluorobiphenyl (Surr) 55 - 97

Client Sample ID: 1HBF-6Lab Sample ID: 160-3051-6 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Acenaphthene 36.9 U 3700 2420 ug/Kg 65 55 - 93☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Acenaphthylene 36.9 U 3700 2450 ug/Kg 66 56 - 92☼

Anthracene 36.9 U 3700 2420 ug/Kg 65 57 - 97☼

Benzo[a]anthracene 36.9 U 3700 2700 ug/Kg 73 61 - 116☼

Benzo[b]fluoranthene 37.3 J 3700 2380 ug/Kg 63 51 - 116☼

Benzo[k]fluoranthene 36.9 U 3700 2580 ug/Kg 70 53 - 111☼

Benzo[g,h,i]perylene 36.9 U 3700 3140 ug/Kg 85 33 - 137☼

Benzo[a]pyrene 36.9 U 3700 2480 ug/Kg 67 50 - 109☼

Bis(2-chloroethoxy)methane 36.9 U 3700 2310 ug/Kg 62 49 - 93☼

Bis(2-chloroethyl)ether 37.1 U 3700 2240 ug/Kg 61 42 - 95☼

Bis(2-ethylhexyl) phthalate 50.3 U 3700 2480 ug/Kg 67 55 - 110☼

4-Bromophenyl phenyl ether 36.9 U 3700 2480 ug/Kg 67 57 - 102☼

Butyl benzyl phthalate 36.9 U 3700 2550 ug/Kg 69 54 - 105☼

Carbazole 36.9 U 3700 2420 ug/Kg 65 58 - 98☼

4-Chloroaniline 36.9 U 3700 1610 ug/Kg 43 32 - 74☼

4-Chloro-3-methylphenol 36.9 U 3700 2170 ug/Kg 59 48 - 98☼

2-Chloronaphthalene 36.9 U 3700 2480 ug/Kg 67 51 - 91☼

2-Chlorophenol 36.9 U 3700 2020 ug/Kg 55 47 - 88☼

4-Chlorophenyl phenyl ether 36.9 U 3700 2370 ug/Kg 64 55 - 94☼

Chrysene 36.9 U 3700 2410 ug/Kg 65 52 - 104☼

Dibenz(a,h)anthracene 36.9 U 3700 3150 ug/Kg 85 40 - 130☼

Dibenzofuran 36.9 U 3700 2310 ug/Kg 63 54 - 89☼

Di-n-butyl phthalate 36.9 U 3700 2440 ug/Kg 66 59 - 101☼

1,2-Dichlorobenzene 36.9 U 3700 2050 ug/Kg 55 35 - 91☼

1,3-Dichlorobenzene 36.9 U 3700 2050 ug/Kg 55 32 - 87☼

1,4-Dichlorobenzene 36.9 U 3700 2010 ug/Kg 54 34 - 86☼

3,3'-Dichlorobenzidine 366 U 3700 1470 J ug/Kg 40 10 - 96☼

2,4-Dichlorophenol 36.9 U 3700 2090 ug/Kg 57 48 - 90☼

Diethyl phthalate 36.9 U 3700 2350 ug/Kg 63 57 - 97☼

2,4-Dimethylphenol 36.9 U 3700 2190 ug/Kg 59 36 - 95☼

Dimethyl phthalate 71.2 J M 3700 2460 ug/Kg 64 56 - 99☼

4,6-Dinitro-2-methylphenol 366 U 3700 2060 ug/Kg 56 10 - 112☼

2,4-Dinitrophenol 366 U 3700 1680 J M ug/Kg 45 10 - 92☼

2,4-Dinitrotoluene 36.9 U 3700 2510 ug/Kg 68 57 - 100☼

2,6-Dinitrotoluene 36.9 U 3700 2470 ug/Kg 67 59 - 97☼

Di-n-octyl phthalate 36.9 U 3700 2500 ug/Kg 68 59 - 110☼

Fluoranthene 48.8 J 3700 2460 ug/Kg 65 49 - 111☼

Fluorene 36.9 U 3700 2450 ug/Kg 66 57 - 95☼
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: 1HBF-6Lab Sample ID: 160-3051-6 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Hexachlorobenzene 36.9 U 3700 2420 ug/Kg 65 54 - 103☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Hexachlorobutadiene 36.9 U 3700 1980 ug/Kg 54 36 - 92☼

Hexachlorocyclopentadiene 366 U 3700 1600 J ug/Kg 43 10 - 141☼

Hexachloroethane 36.9 U 3700 2020 ug/Kg 55 26 - 93☼

Indeno[1,2,3-cd]pyrene 36.9 U 3700 3050 ug/Kg 82 31 - 148☼

Isophorone 36.9 U 3700 1790 ug/Kg 48 40 - 102☼

2-Methylnaphthalene 36.9 U 3700 2140 ug/Kg 58 41 - 98☼

2-Methylphenol 36.9 U 3700 2150 ug/Kg 58 45 - 93☼

3 & 4 Methylphenol 73.9 U 3700 2540 ug/Kg 69 53 - 103☼

Naphthalene 36.9 U 3700 2180 ug/Kg 59 46 - 88☼

2-Nitroaniline 36.9 U 3700 2370 ug/Kg 64 55 - 98☼

3-Nitroaniline 36.9 U 3700 2350 ug/Kg 64 48 - 95☼

4-Nitroaniline 366 U 3700 2190 ug/Kg 59 47 - 95☼

Nitrobenzene 36.9 U 3700 2210 ug/Kg 60 41 - 99☼

2-Nitrophenol 36.9 U 3700 2120 ug/Kg 57 46 - 95☼

4-Nitrophenol 366 U Q 3700 1650 J ug/Kg 45 44 - 103☼

N-Nitrosodiphenylamine 36.9 U 3700 3220 ug/Kg 87 53 - 127☼

N-Nitrosodi-n-propylamine 36.9 U 3700 2410 ug/Kg 65 51 - 100☼

bis (2-chloroisopropyl) ether 36.9 U 3700 2650 ug/Kg 72 37 - 98☼

Pentachlorophenol 366 U 3700 1490 ug/Kg 40 27 - 104☼

Phenanthrene 47.6 J 3700 2520 ug/Kg 67 56 - 98☼

Phenol 36.9 U 3700 2110 ug/Kg 57 44 - 89☼

Pyrene 47.1 J 3700 2490 ug/Kg 66 46 - 110☼

1,2,4-Trichlorobenzene 36.9 U 3700 2170 ug/Kg 59 41 - 90☼

2,4,5-Trichlorophenol 36.9 U 3700 2100 ug/Kg 57 53 - 98☼

2,4,6-Trichlorophenol 36.9 U 3700 2190 ug/Kg 59 49 - 94☼

2-Fluorophenol (Surr) 43 - 103

Surrogate

63

MS MS

Qualifier Limits%Recovery

642,4,6-Tribromophenol (Surr) 53 - 111

64Nitrobenzene-d5 (Surr) 47 - 105

64Phenol-d5 (Surr) 52 - 99

56 JTerphenyl-d14 (Surr) 58 - 124

692-Fluorobiphenyl (Surr) 55 - 97

Client Sample ID: 1HBF-6Lab Sample ID: 160-3051-6 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Acenaphthene 36.9 U 3700 2540 ug/Kg 69 55 - 93 5 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Acenaphthylene 36.9 U 3700 2580 ug/Kg 70 56 - 92 5 30☼

Anthracene 36.9 U 3700 2570 ug/Kg 70 57 - 97 6 30☼

Benzo[a]anthracene 36.9 U 3700 2930 ug/Kg 79 61 - 116 8 30☼

Benzo[b]fluoranthene 37.3 J 3700 2550 ug/Kg 68 51 - 116 7 30☼

Benzo[k]fluoranthene 36.9 U 3700 2830 ug/Kg 77 53 - 111 9 30☼

Benzo[g,h,i]perylene 36.9 U 3700 3460 ug/Kg 93 33 - 137 10 30☼

Benzo[a]pyrene 36.9 U 3700 2700 ug/Kg 73 50 - 109 8 30☼
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: 1HBF-6Lab Sample ID: 160-3051-6 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

Bis(2-chloroethoxy)methane 36.9 U 3700 2520 ug/Kg 68 49 - 93 9 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Bis(2-chloroethyl)ether 37.1 U 3700 2460 ug/Kg 67 42 - 95 9 30☼

Bis(2-ethylhexyl) phthalate 50.3 U 3700 2750 ug/Kg 74 55 - 110 10 30☼

4-Bromophenyl phenyl ether 36.9 U 3700 2680 ug/Kg 72 57 - 102 8 30☼

Butyl benzyl phthalate 36.9 U 3700 2760 ug/Kg 75 54 - 105 8 30☼

Carbazole 36.9 U 3690 2610 ug/Kg 71 58 - 98 8 30☼

4-Chloroaniline 36.9 U 3700 1690 ug/Kg 46 32 - 74 5 30☼

4-Chloro-3-methylphenol 36.9 U 3700 2380 ug/Kg 64 48 - 98 9 30☼

2-Chloronaphthalene 36.9 U 3700 2570 ug/Kg 70 51 - 91 4 30☼

2-Chlorophenol 36.9 U 3700 2240 ug/Kg 61 47 - 88 10 30☼

4-Chlorophenyl phenyl ether 36.9 U 3700 2480 ug/Kg 67 55 - 94 4 30☼

Chrysene 36.9 U 3700 2600 ug/Kg 70 52 - 104 8 30☼

Dibenz(a,h)anthracene 36.9 U 3700 3500 ug/Kg 95 40 - 130 11 30☼

Dibenzofuran 36.9 U 3700 2440 ug/Kg 66 54 - 89 5 30☼

Di-n-butyl phthalate 36.9 U 3700 2600 ug/Kg 70 59 - 101 6 30☼

1,2-Dichlorobenzene 36.9 U 3700 2230 ug/Kg 60 35 - 91 8 30☼

1,3-Dichlorobenzene 36.9 U 3700 2220 ug/Kg 60 32 - 87 8 30☼

1,4-Dichlorobenzene 36.9 U 3700 2210 ug/Kg 60 34 - 86 9 30☼

3,3'-Dichlorobenzidine 366 U 3700 1610 J ug/Kg 44 10 - 96 9 30☼

2,4-Dichlorophenol 36.9 U 3700 2260 ug/Kg 61 48 - 90 7 30☼

Diethyl phthalate 36.9 U 3700 2490 ug/Kg 67 57 - 97 6 30☼

2,4-Dimethylphenol 36.9 U 3700 2330 ug/Kg 63 36 - 95 6 30☼

Dimethyl phthalate 71.2 J M 3700 2600 ug/Kg 68 56 - 99 6 30☼

4,6-Dinitro-2-methylphenol 366 U 3700 2140 ug/Kg 58 10 - 112 4 30☼

2,4-Dinitrophenol 366 U 3700 1610 J ug/Kg 43 10 - 92 4 30☼

2,4-Dinitrotoluene 36.9 U 3700 2630 ug/Kg 71 57 - 100 5 30☼

2,6-Dinitrotoluene 36.9 U 3700 2590 ug/Kg 70 59 - 97 5 30☼

Di-n-octyl phthalate 36.9 U 3700 2690 ug/Kg 73 59 - 110 7 30☼

Fluoranthene 48.8 J 3700 2660 ug/Kg 71 49 - 111 8 30☼

Fluorene 36.9 U 3700 2540 ug/Kg 69 57 - 95 4 30☼

Hexachlorobenzene 36.9 U 3700 2610 ug/Kg 71 54 - 103 8 30☼

Hexachlorobutadiene 36.9 U 3700 2180 ug/Kg 59 36 - 92 10 30☼

Hexachlorocyclopentadiene 366 U 3700 1690 J ug/Kg 46 10 - 141 5 30☼

Hexachloroethane 36.9 U 3700 2270 ug/Kg 61 26 - 93 12 30☼

Indeno[1,2,3-cd]pyrene 36.9 U 3700 3490 ug/Kg 94 31 - 148 13 30☼

Isophorone 36.9 U 3700 1910 ug/Kg 52 40 - 102 6 30☼

2-Methylnaphthalene 36.9 U 3700 2330 ug/Kg 63 41 - 98 8 30☼

2-Methylphenol 36.9 U 3700 2290 ug/Kg 62 45 - 93 6 30☼

3 & 4 Methylphenol 73.9 U 3700 2730 ug/Kg 74 53 - 103 7 30☼

Naphthalene 36.9 U 3700 2340 ug/Kg 63 46 - 88 7 30☼

2-Nitroaniline 36.9 U 3700 2570 ug/Kg 69 55 - 98 8 30☼

3-Nitroaniline 36.9 U 3700 2440 ug/Kg 66 48 - 95 4 30☼

4-Nitroaniline 366 U 3700 2360 ug/Kg 64 47 - 95 8 30☼

Nitrobenzene 36.9 U 3700 2400 ug/Kg 65 41 - 99 8 30☼

2-Nitrophenol 36.9 U 3700 2300 ug/Kg 62 46 - 95 8 30☼

4-Nitrophenol 366 U Q 3700 1910 ug/Kg 52 44 - 103 15 30☼

N-Nitrosodiphenylamine 36.9 U 3700 3420 ug/Kg 93 53 - 127 6 30☼

N-Nitrosodi-n-propylamine 36.9 U 3700 2580 ug/Kg 70 51 - 100 7 30☼
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: 1HBF-6Lab Sample ID: 160-3051-6 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65003 Prep Batch: 63746

bis (2-chloroisopropyl) ether 36.9 U 3700 2850 ug/Kg 77 37 - 98 8 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Pentachlorophenol 366 U 3700 1760 ug/Kg 48 27 - 104 17 30☼

Phenanthrene 47.6 J 3700 2690 ug/Kg 71 56 - 98 7 30☼

Phenol 36.9 U 3700 2290 ug/Kg 62 44 - 89 8 30☼

Pyrene 47.1 J 3700 2730 ug/Kg 73 46 - 110 9 30☼

1,2,4-Trichlorobenzene 36.9 U 3690 2310 ug/Kg 63 41 - 90 6 30☼

2,4,5-Trichlorophenol 36.9 U 3700 2270 ug/Kg 61 53 - 98 8 30☼

2,4,6-Trichlorophenol 36.9 U 3700 2340 ug/Kg 63 49 - 94 7 30☼

2-Fluorophenol (Surr) 43 - 103

Surrogate

69

MSD MSD

Qualifier Limits%Recovery

662,4,6-Tribromophenol (Surr) 53 - 111

69Nitrobenzene-d5 (Surr) 47 - 105

68Phenol-d5 (Surr) 52 - 99

59Terphenyl-d14 (Surr) 58 - 124

702-Fluorobiphenyl (Surr) 55 - 97

Method: 8015B - Gasoline Range Organics - (GC)

Client Sample ID: Method BlankLab Sample ID: MB 160-63753/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64066 Prep Batch: 63753

RL MDL

Gasoline Range Organics (C6-C12) 0.0217 J 0.100 0.0100 mg/Kg 07/30/13 13:04 07/30/13 15:23 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Trifluorotoluene (Surr) 107 49 - 112 07/30/13 15:23 1

MB MB

Surrogate

07/30/13 13:04

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63753/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64066 Prep Batch: 63753

Gasoline Range Organics 
(C6-C12)

1.00 0.998 M mg/Kg 100 64 - 133
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Trifluorotoluene (Surr) M 49 - 112

Surrogate

100

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-63753/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64066 Prep Batch: 63753

Gasoline Range Organics 
(C6-C12)

1.00 1.02 M mg/Kg 102 64 - 133 2 20
Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8015B - Gasoline Range Organics - (GC) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-63753/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64066 Prep Batch: 63753

Trifluorotoluene (Surr) M 49 - 112

Surrogate

102

LCSD LCSD

Qualifier Limits%Recovery

Method: 8015B - Diesel Range Organics (DRO) (GC)

Client Sample ID: Method BlankLab Sample ID: MB 160-61811/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62106 Prep Batch: 61811

RL MDL

Diesel Range Organics [C10-C28] 0.333 U 25.0 0.333 mg/Kg 07/22/13 16:48 07/23/13 11:50 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

o-Terphenyl 107 49 - 133 07/23/13 11:50 1

MB MB

Surrogate

07/22/13 16:48

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-61811/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62106 Prep Batch: 61811

Diesel Range Organics 
[C10-C28]

83.3 57.3 M mg/Kg 69 48 - 102
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

o-Terphenyl M 49 - 133

Surrogate

86

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: 1HBF-4Lab Sample ID: 160-3051-4 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62106 Prep Batch: 61811

Diesel Range Organics 
[C10-C28]

0.368 U 92.1 96.4 M mg/Kg 105 18 - 140☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

o-Terphenyl M 49 - 133

Surrogate

106

MS MS

Qualifier Limits%Recovery

Client Sample ID: 1HBF-4Lab Sample ID: 160-3051-4 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62106 Prep Batch: 61811

Diesel Range Organics 
[C10-C28]

0.368 U 92.5 94.2 M mg/Kg 102 18 - 140 2 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

o-Terphenyl M 49 - 133

Surrogate

103

MSD MSD

Qualifier Limits%Recovery
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8081B - Organochlorine Pesticides (GC)

Client Sample ID: Method BlankLab Sample ID: MB 160-62920/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 63749 Prep Batch: 62920

RL MDL

Aldrin 0.306 U 1.70 0.306 ug/Kg 07/25/13 15:00 07/30/13 02:41 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.185 U 0.1852.00 ug/Kg 07/25/13 15:00 07/30/13 02:41 1alpha-BHC

0.300 U 0.3001.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1beta-BHC

0.242 U 0.2421.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1delta-BHC

0.168 U 0.1681.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1gamma-BHC (Lindane)

0.567 U 0.5671.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1alpha-Chlordane

0.158 U 0.1581.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1gamma-Chlordane

0.221 U 0.2211.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 14,4'-DDD

0.390 U 0.3901.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 14,4'-DDE

0.628 U 0.6281.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 14,4'-DDT

0.215 U 0.2151.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Dieldrin

0.570 U 0.5701.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endosulfan I

0.235 U 0.2351.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endosulfan II

0.340 U 0.3401.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endosulfan sulfate

0.158 U 0.1581.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endrin

0.389 U 0.3891.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endrin aldehyde

0.417 U 0.4171.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Endrin ketone

0.204 U 0.2042.00 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Heptachlor

0.429 U 0.4291.70 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Heptachlor epoxide

0.719 U 0.7193.30 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Methoxychlor

15.2 U 15.267.0 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Toxaphene

3.73 U 3.7317.0 ug/Kg 07/25/13 15:00 07/30/13 02:41 1Technical Chlordane

DCB Decachlorobiphenyl (Surr) 76 29 - 150 07/30/13 02:41 1

MB MB

Surrogate

07/25/13 15:00

Dil FacPrepared AnalyzedQualifier Limits%Recovery

87 07/25/13 15:00 07/30/13 02:41 1Tetrachloro-m-xylene 41 - 125

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-62920/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 63749 Prep Batch: 62920

Aldrin 16.7 13.8 ug/Kg 83 51 - 116
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

alpha-BHC 16.7 13.9 ug/Kg 83 50 - 117

beta-BHC 16.7 13.5 ug/Kg 81 50 - 113

delta-BHC 16.7 14.6 ug/Kg 88 53 - 121

gamma-BHC (Lindane) 16.7 13.9 ug/Kg 83 50 - 114

alpha-Chlordane 16.7 14.7 ug/Kg 88 55 - 119

gamma-Chlordane 16.7 14.1 ug/Kg 85 52 - 120

4,4'-DDD 16.7 15.4 ug/Kg 92 53 - 134

4,4'-DDE 16.7 14.6 ug/Kg 88 55 - 123

4,4'-DDT 16.7 15.8 ug/Kg 95 57 - 138

Dieldrin 16.7 14.3 ug/Kg 86 54 - 124

Endosulfan I 16.7 8.33 ug/Kg 50 38 - 99

Endosulfan II 16.7 9.43 ug/Kg 57 42 - 105

Endosulfan sulfate 16.7 14.3 ug/Kg 86 54 - 126

Endrin 16.7 14.6 M ug/Kg 88 55 - 124

Endrin aldehyde 16.7 13.2 ug/Kg 79 50 - 116
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8081B - Organochlorine Pesticides (GC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-62920/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 63749 Prep Batch: 62920

Endrin ketone 16.7 14.6 ug/Kg 87 53 - 129
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Heptachlor 16.7 13.0 ug/Kg 78 40 - 140

Heptachlor epoxide 16.7 14.1 ug/Kg 85 53 - 118

Methoxychlor 16.7 16.8 ug/Kg 101 54 - 140

DCB Decachlorobiphenyl (Surr) 29 - 150

Surrogate

82

LCS LCS

Qualifier Limits%Recovery

88Tetrachloro-m-xylene 41 - 125

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 160-62920/3-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 63749 Prep Batch: 62920

Aldrin 16.7 13.4 ug/Kg 80 51 - 116 3 30
Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

alpha-BHC 16.7 13.6 ug/Kg 82 50 - 117 2 30

beta-BHC 16.7 12.8 ug/Kg 77 50 - 113 5 30

delta-BHC 16.7 13.6 ug/Kg 82 53 - 121 7 30

gamma-BHC (Lindane) 16.7 13.6 ug/Kg 81 50 - 114 2 30

alpha-Chlordane 16.7 13.9 ug/Kg 84 55 - 119 5 30

gamma-Chlordane 16.7 13.3 ug/Kg 80 52 - 120 6 30

4,4'-DDD 16.7 14.2 ug/Kg 85 53 - 134 8 30

4,4'-DDE 16.7 13.7 ug/Kg 82 55 - 123 7 30

4,4'-DDT 16.7 14.2 ug/Kg 85 57 - 138 11 30

Dieldrin 16.7 13.5 ug/Kg 81 54 - 124 6 30

Endosulfan I 16.7 7.78 ug/Kg 47 38 - 99 7 30

Endosulfan II 16.7 8.72 ug/Kg 52 42 - 105 8 30

Endosulfan sulfate 16.7 13.2 ug/Kg 79 54 - 126 8 30

Endrin 16.7 13.6 ug/Kg 82 55 - 124 7 30

Endrin aldehyde 16.7 12.3 ug/Kg 74 50 - 116 7 30

Endrin ketone 16.7 13.1 ug/Kg 79 53 - 129 11 30

Heptachlor 16.7 12.9 ug/Kg 77 40 - 140 1 30

Heptachlor epoxide 16.7 13.4 ug/Kg 80 53 - 118 5 30

Methoxychlor 16.7 14.1 ug/Kg 84 54 - 140 18 30

DCB Decachlorobiphenyl (Surr) 29 - 150

Surrogate

70

LCSD LCSD

Qualifier Limits%Recovery

84Tetrachloro-m-xylene 41 - 125

Method: 8151A - Herbicides (GC)

Client Sample ID: Method BlankLab Sample ID: MB 160-65908/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

RL MDL

2,4,5-T 7.93 U 20.0 7.93 ug/Kg 08/09/13 15:17 08/13/13 22:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8151A - Herbicides (GC) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-65908/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

RL MDL

2,4-D 22.0 U 80.0 22.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

43.8 U 43.880.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 12,4-DB

38.5 U 38.540.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1Dalapon

13.6 U 13.625.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1Dinoseb

3.93 U 3.9340.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1Dicamba

23.4 U 23.480.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1Dichlorprop

3070 U 30708000 ug/Kg 08/09/13 15:17 08/13/13 22:07 1MCPA

3.28 U 3.2820.0 ug/Kg 08/09/13 15:17 08/13/13 22:07 1Silvex (2,4,5-TP)

4800 U 48008000 ug/Kg 08/09/13 15:17 08/13/13 22:07 1MCPP

2,4-Dichlorophenylacetic acid 82 50 - 150 08/13/13 22:07 1

MB MB

Surrogate

08/09/13 15:17

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-65908/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

2,4,5-T 50.0 37.2 ug/Kg 74 57 - 140
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

2,4-D 500 382 ug/Kg 76 68 - 140

2,4-DB 500 387 ug/Kg 77 54 - 140

Dalapon 1250 742 ug/Kg 59 25 - 121

Dinoseb 250 67.5 ug/Kg 27 10 - 108

Dicamba 50.0 38.0 J ug/Kg 76 62 - 140

Dichlorprop 500 443 ug/Kg 89 59 - 140

MCPA 50200 43200 ug/Kg 86 48 - 140

Silvex (2,4,5-TP) 50.0 40.6 ug/Kg 81 51 - 140

MCPP 50100 40900 ug/Kg 82 45 - 140

2,4-Dichlorophenylacetic acid 50 - 150

Surrogate

79

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: 1HBF-2Lab Sample ID: 160-3051-2 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

2,4,5-T 8.79 U H 55.4 41.4 ug/Kg 75 36 - 150☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

2,4-D 24.4 U H 554 441 ug/Kg 80 29 - 150☼

2,4-DB 48.6 U H 554 470 ug/Kg 85 35 - 150☼

Dalapon 42.7 U H 1390 732 ug/Kg 53 14 - 129☼

Dinoseb 15.1 U H J 277 22.7 J ug/Kg 8 10 - 108☼

Dicamba 4.36 U H 55.4 49.8 ug/Kg 90 33 - 150☼

Dichlorprop 25.9 U H 554 531 ug/Kg 96 27 - 150☼

MCPA 3400 U H 55700 47600 ug/Kg 85 43 - 150☼

Silvex (2,4,5-TP) 3.64 U H 55.4 48.9 ug/Kg 88 50 - 150☼

MCPP 5320 U H 55600 48400 ug/Kg 87 39 - 150☼
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8151A - Herbicides (GC) (Continued)

Client Sample ID: 1HBF-2Lab Sample ID: 160-3051-2 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

2,4-Dichlorophenylacetic acid 50 - 150

Surrogate

91

MS MS

Qualifier Limits%Recovery

Client Sample ID: 1HBF-2Lab Sample ID: 160-3051-2 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 66551 Prep Batch: 65908

2,4,5-T 8.79 U H 55.5 45.1 ug/Kg 81 36 - 150 9 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

2,4-D 24.4 U H 555 504 ug/Kg 91 29 - 150 13 30☼

2,4-DB 48.6 U H 555 546 ug/Kg 98 35 - 150 15 30☼

Dalapon 42.7 U H 1390 892 ug/Kg 64 14 - 129 20 30☼

Dinoseb 15.1 U H J 278 33.4 J ug/Kg 12 10 - 108 38 30☼

Dicamba 4.36 U H 55.5 47.9 ug/Kg 86 33 - 150 4 30☼

Dichlorprop 25.9 U H 555 558 ug/Kg 100 27 - 150 5 30☼

MCPA 3400 U H 55800 49900 ug/Kg 89 43 - 150 5 30☼

Silvex (2,4,5-TP) 3.64 U H 55.5 50.5 ug/Kg 91 50 - 150 3 30☼

MCPP 5320 U H 55700 51000 ug/Kg 92 39 - 150 5 30☼

2,4-Dichlorophenylacetic acid 50 - 150

Surrogate

90

MSD MSD

Qualifier Limits%Recovery

Method: 6010C - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 160-65521/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

RL MDL

Aluminum 12.7 U 18.1 12.7 mg/Kg 08/08/13 09:12 08/09/13 18:42 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.580 U 0.5800.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Antimony

0.287 U 0.2870.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Arsenic

0.226 U 0.2264.53 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Barium

0.153 U 0.1530.453 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Beryllium

0.0905 U 0.09050.453 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Cadmium

12.0 U 12.0226 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Calcium

0.278 U 0.2780.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Chromium

0.850 U 0.8504.53 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Cobalt

0.658 U 0.6582.26 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Copper

2.69 U 2.699.05 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Iron

0.156 U 0.1560.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Lead

7.52 U 7.5290.5 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Magnesium

0.139 U 0.1390.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Manganese

0.204 U 0.2043.62 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Nickel

305 U 305453 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Potassium

0.262 U 0.2621.36 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Selenium

0.212 U 0.2120.905 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Silver

42.6 U 42.690.5 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Sodium
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-65521/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

RL MDL

Thallium 1.37 U 1.81 1.37 mg/Kg 08/08/13 09:12 08/09/13 18:42 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

1.14 U 1.144.53 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Vanadium

1.79 U 1.794.53 mg/Kg 08/08/13 09:12 08/09/13 18:42 1Zinc

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-65521/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

Aluminum 9780 5650 mg/Kg 58 44 - 155
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Antimony 121 61.7 mg/Kg 51 21 - 251

Arsenic 109 95.9 mg/Kg 88 70 - 131

Barium 325 285 mg/Kg 88 74 - 125

Beryllium 92.1 81.6 mg/Kg 89 74 - 126

Cadmium 110 98.7 mg/Kg 90 73 - 139

Calcium 6700 5660 mg/Kg 84 74 - 125

Chromium 93.4 82.0 mg/Kg 88 69 - 130

Cobalt 133 126 mg/Kg 94 74 - 125

Copper 74.7 65.0 mg/Kg 87 73 - 126

Iron 13100 9380 mg/Kg 72 32 - 167

Lead 152 137 mg/Kg 90 73 - 126

Magnesium 2980 2280 mg/Kg 77 66 - 134

Manganese 443 374 mg/Kg 84 77 - 124

Nickel 109 100 mg/Kg 92 72 - 126

Potassium 2770 1940 mg/Kg 70 61 - 138

Selenium 207 176 mg/Kg 85 69 - 131

Silver 51.9 43.6 mg/Kg 84 66 - 133

Sodium 724 613 mg/Kg 85 56 - 144

Thallium 171 163 mg/Kg 95 68 - 131

Vanadium 110 89.4 mg/Kg 81 67 - 132

Zinc 299 264 mg/Kg 88 71 - 128

Client Sample ID: 1HBF-3Lab Sample ID: 160-3051-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

Aluminum 3510 J 927 7800 J mg/Kg 463 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Antimony 1.28 U J 46.4 25.8 J mg/Kg 56 75 - 125☼

Arsenic 3.33 92.7 90.7 mg/Kg 94 75 - 125☼

Barium 18.0 92.7 112 mg/Kg 101 75 - 125☼

Beryllium 0.339 U 92.7 87.8 mg/Kg 95 75 - 125☼

Cadmium 0.200 U 92.7 89.6 mg/Kg 97 75 - 125☼

Calcium 2070 J 927 2000 J mg/Kg -8 75 - 125☼

Chromium 14.4 92.7 120 mg/Kg 113 75 - 125☼

Cobalt 4.51 J 92.7 99.9 mg/Kg 103 75 - 125☼

Copper 5.59 92.7 95.2 mg/Kg 97 75 - 125☼

Iron 10500 J 927 15900 4 mg/Kg 575 75 - 125☼

Lead 7.07 92.7 101 mg/Kg 101 75 - 125☼
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: 1HBF-3Lab Sample ID: 160-3051-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

Magnesium 845 J 927 2460 J mg/Kg 174 75 - 125☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Manganese 86.8 92.7 182 mg/Kg 103 75 - 125☼

Nickel 5.29 J 92.7 102 mg/Kg 104 75 - 125☼

Potassium 885 J 927 3000 J mg/Kg 228 75 - 125☼

Selenium 0.579 U 92.7 86.7 mg/Kg 94 75 - 125☼

Silver 0.469 U J 9.27 7.14 mg/Kg 77 75 - 125☼

Sodium 94.4 U 927 922 mg/Kg 99 75 - 125☼

Thallium 3.02 U 18.5 19.5 mg/Kg 105 75 - 125☼

Vanadium 15.1 92.7 109 mg/Kg 101 75 - 125☼

Zinc 19.1 92.7 115 mg/Kg 104 75 - 125☼

Client Sample ID: 1HBF-3Lab Sample ID: 160-3051-3 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 65968 Prep Batch: 65521

Aluminum 3510 J 994 7010 J mg/Kg 353 75 - 125 11 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Antimony 1.28 U J 49.7 30.2 J mg/Kg 61 75 - 125 16 30☼

Arsenic 3.33 99.4 93.9 mg/Kg 91 75 - 125 3 30☼

Barium 18.0 99.4 114 mg/Kg 97 75 - 125 2 30☼

Beryllium 0.339 U 99.4 92.5 mg/Kg 93 75 - 125 5 30☼

Cadmium 0.200 U 99.4 92.9 mg/Kg 93 75 - 125 4 30☼

Calcium 2070 J 994 2140 J mg/Kg 7 75 - 125 7 30☼

Chromium 14.4 99.4 118 mg/Kg 104 75 - 125 2 30☼

Cobalt 4.51 J 99.4 103 mg/Kg 99 75 - 125 3 30☼

Copper 5.59 99.4 97.8 mg/Kg 93 75 - 125 3 30☼

Iron 10500 J 994 14600 4 mg/Kg 406 75 - 125 9 30☼

Lead 7.07 99.4 101 mg/Kg 95 75 - 125 0 30☼

Magnesium 845 J 994 2310 J mg/Kg 148 75 - 125 6 30☼

Manganese 86.8 99.4 194 mg/Kg 108 75 - 125 6 30☼

Nickel 5.29 J 99.4 104 mg/Kg 99 75 - 125 2 30☼

Potassium 885 J 994 2960 J mg/Kg 209 75 - 125 1 30☼

Selenium 0.579 U 99.4 90.2 mg/Kg 91 75 - 125 4 30☼

Silver 0.469 U J 9.94 7.35 J mg/Kg 74 75 - 125 3 30☼

Sodium 94.4 U 994 969 mg/Kg 97 75 - 125 5 30☼

Thallium 3.02 U 19.9 20.3 mg/Kg 102 75 - 125 4 30☼

Vanadium 15.1 99.4 111 mg/Kg 97 75 - 125 2 30☼

Zinc 19.1 99.4 113 mg/Kg 95 75 - 125 2 30☼

Method: 7471B - Mercury in Solid or Semisolid Waste (Manual Cold Vapor Technique)

Client Sample ID: Method BlankLab Sample ID: MB 160-63941/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64289 Prep Batch: 63941

RL MDL

Mercury 0.0104 U 0.0313 0.0104 mg/Kg 07/31/13 10:00 08/01/13 06:33 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 7471B - Mercury in Solid or Semisolid Waste (Manual Cold Vapor Technique) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-63941/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64289 Prep Batch: 63941

Mercury 16.3 16.9 mg/Kg 103 51 - 148
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 1HBF-3Lab Sample ID: 160-3051-3 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64289 Prep Batch: 63941

Mercury 0.0481 0.857 0.971 mg/Kg 108 80 - 120☼

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: 1HBF-3Lab Sample ID: 160-3051-3 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 64289 Prep Batch: 63941

Mercury 0.0481 0.882 1.01 mg/Kg 109 80 - 120 4 30☼

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-62495/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62943 Prep Batch: 62495

Actinium-228
Analyte

U 107/25/13 07:2707/24/13 15:46pCi/g0.208
MDCRL

0.1020.102
(2σ+/-) (2σ+/-)

MB

0.04266

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

107/25/13 07:2707/24/13 15:46pCi/g0.05710.2000.02920.0292U-0.003458Cesium-137

107/25/13 07:2707/24/13 15:46pCi/g0.2080.1020.102U0.04266Thorium-232

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 07/24/13 15:46 07/25/13 07:27 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-62495/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62944 Prep Batch: 62495

Americium-241
Analyte

116-87106103.297.6 10.8 1.16
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.7 31.51 3.36 0.200 0.325 pCi/g 99 87 - 120

Cobalt-60 25.0 25.05 2.57 0.188 pCi/g 100 87 - 115
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QC Sample Results
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: 1HBF-1Lab Sample ID: 160-3051-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 62943 Prep Batch: 62495

Actinium-228
Analyte

10.160.41070.351 0.152 0.160
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Cesium-137 0.0239 U 0.01356 U 0.0336 0.200 0.0590 pCi/g 0.11 1

Thorium-232 0.351 0.4107 0.152 0.160 pCi/g 0.16 1
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QC Association Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

GC/MS VOA

Prep Batch: 63739

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 5035160-3051-5 1HBF-5 Total/NA

Solid 5035LCS 160-63739/2-A Lab Control Sample Total/NA

Solid 5035LCSD 160-63739/3-A Lab Control Sample Dup Total/NA

Solid 5035MB 160-63739/1-A Method Blank Total/NA

Analysis Batch: 64629

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8260C 63739160-3051-5 1HBF-5 Total/NA

Solid 8260C 63739LCS 160-63739/2-A Lab Control Sample Total/NA

Solid 8260C 63739LCSD 160-63739/3-A Lab Control Sample Dup Total/NA

Solid 8260C 63739MB 160-63739/1-A Method Blank Total/NA

GC/MS Semi VOA

Prep Batch: 63746

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3550C160-3051-6 1HBF-6 Total/NA

Solid 3550C160-3051-6 MS 1HBF-6 Total/NA

Solid 3550C160-3051-6 MSD 1HBF-6 Total/NA

Solid 3550CLCS 160-63746/2-A Lab Control Sample Total/NA

Solid 3550CMB 160-63746/1-A Method Blank Total/NA

Analysis Batch: 65003

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8270D 63746160-3051-6 1HBF-6 Total/NA

Solid 8270D 63746160-3051-6 MS 1HBF-6 Total/NA

Solid 8270D 63746160-3051-6 MSD 1HBF-6 Total/NA

Solid 8270D 63746LCS 160-63746/2-A Lab Control Sample Total/NA

Solid 8270D 63746MB 160-63746/1-A Method Blank Total/NA

GC VOA

Prep Batch: 63753

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 5030B160-3051-5 1HBF-5 Total/NA

Solid 5030BLCS 160-63753/2-A Lab Control Sample Total/NA

Solid 5030BLCSD 160-63753/3-A Lab Control Sample Dup Total/NA

Solid 5030BMB 160-63753/1-A Method Blank Total/NA

Analysis Batch: 64066

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B 63753160-3051-5 1HBF-5 Total/NA

Solid 8015B 63753LCS 160-63753/2-A Lab Control Sample Total/NA

Solid 8015B 63753LCSD 160-63753/3-A Lab Control Sample Dup Total/NA

Solid 8015B 63753MB 160-63753/1-A Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

GC Semi VOA

Prep Batch: 61811

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3550C160-3051-4 1HBF-4 Total/NA

Solid 3550C160-3051-4 MS 1HBF-4 Total/NA

Solid 3550C160-3051-4 MSD 1HBF-4 Total/NA

Solid 3550CLCS 160-61811/2-A Lab Control Sample Total/NA

Solid 3550CMB 160-61811/1-A Method Blank Total/NA

Analysis Batch: 62106

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8015B 61811160-3051-4 1HBF-4 Total/NA

Solid 8015B 61811160-3051-4 MS 1HBF-4 Total/NA

Solid 8015B 61811160-3051-4 MSD 1HBF-4 Total/NA

Solid 8015B 61811LCS 160-61811/2-A Lab Control Sample Total/NA

Solid 8015B 61811MB 160-61811/1-A Method Blank Total/NA

Prep Batch: 62920

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3550C160-3051-4 1HBF-4 Total/NA

Solid 3550CLCS 160-62920/2-A Lab Control Sample Total/NA

Solid 3550CLCSD 160-62920/3-A Lab Control Sample Dup Total/NA

Solid 3550CMB 160-62920/1-A Method Blank Total/NA

Analysis Batch: 63749

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8081B 62920160-3051-4 1HBF-4 Total/NA

Solid 8081B 62920LCS 160-62920/2-A Lab Control Sample Total/NA

Solid 8081B 62920LCSD 160-62920/3-A Lab Control Sample Dup Total/NA

Solid 8081B 62920MB 160-62920/1-A Method Blank Total/NA

Prep Batch: 65908

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8151A160-3051-2 1HBF-2 Total/NA

Solid 8151A160-3051-2 MS 1HBF-2 Total/NA

Solid 8151A160-3051-2 MSD 1HBF-2 Total/NA

Solid 8151ALCS 160-65908/2-A Lab Control Sample Total/NA

Solid 8151AMB 160-65908/1-A Method Blank Total/NA

Analysis Batch: 66551

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8151A 65908160-3051-2 1HBF-2 Total/NA

Solid 8151A 65908160-3051-2 MS 1HBF-2 Total/NA

Solid 8151A 65908160-3051-2 MSD 1HBF-2 Total/NA

Solid 8151A 65908LCS 160-65908/2-A Lab Control Sample Total/NA

Solid 8151A 65908MB 160-65908/1-A Method Blank Total/NA

Metals

Prep Batch: 63941

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B160-3051-3 1HBF-3 Total/NA

Solid 7471B160-3051-3 MS 1HBF-3 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Metals (Continued)

Prep Batch: 63941 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B160-3051-3 MSD 1HBF-3 Total/NA

Solid 7471BLCS 160-63941/2-A Lab Control Sample Total/NA

Solid 7471BMB 160-63941/1-A Method Blank Total/NA

Analysis Batch: 64289

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7471B 63941160-3051-3 1HBF-3 Total/NA

Solid 7471B 63941160-3051-3 MS 1HBF-3 Total/NA

Solid 7471B 63941160-3051-3 MSD 1HBF-3 Total/NA

Solid 7471B 63941LCS 160-63941/2-A Lab Control Sample Total/NA

Solid 7471B 63941MB 160-63941/1-A Method Blank Total/NA

Prep Batch: 65521

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3050B160-3051-3 1HBF-3 Total/NA

Solid 3050B160-3051-3 MS 1HBF-3 Total/NA

Solid 3050B160-3051-3 MSD 1HBF-3 Total/NA

Solid 3050BLCS 160-65521/2-A Lab Control Sample Total/NA

Solid 3050BMB 160-65521/1-A Method Blank Total/NA

Analysis Batch: 65968

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010C 65521160-3051-3 1HBF-3 Total/NA

Solid 6010C 65521160-3051-3 MS 1HBF-3 Total/NA

Solid 6010C 65521160-3051-3 MSD 1HBF-3 Total/NA

Solid 6010C 65521LCS 160-65521/2-A Lab Control Sample Total/NA

Solid 6010C 65521MB 160-65521/1-A Method Blank Total/NA

General Chemistry

Analysis Batch: 63231

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-3051-2 1HBF-2 Total/NA

Solid Moisture160-3051-3 1HBF-3 Total/NA

Solid Moisture160-3051-4 1HBF-4 Total/NA

Solid Moisture160-3051-5 1HBF-5 Total/NA

Solid Moisture160-3051-6 1HBF-6 Total/NA

Solid Moisture160-3069-A-10 DU Duplicate Total/NA

Solid Moisture160-3139-A-7 MS Matrix Spike Total/NA

Solid Moisture160-3139-A-7 MSD Matrix Spike Duplicate Total/NA

Rad

Leach Batch: 61789

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-3051-1 1HBF-1 Total/NA

Solid Dry and Grind160-3051-1 DU 1HBF-1 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Rad (Continued)

Prep Batch: 62495

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-0 61789160-3051-1 1HBF-1 Total/NA

Solid Fill_Geo-0 61789160-3051-1 DU 1HBF-1 Total/NA

Solid Fill_Geo-0LCS 160-62495/2-A Lab Control Sample Total/NA

Solid Fill_Geo-0MB 160-62495/1-A Method Blank Total/NA
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Surrogate Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8260C - Volatile Organic Compounds by GC/MS
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (78-133) (83-122) (65-140) (78-132)

TOL DBFM BFB 12DCE

93 102 105 97160-3051-5

Percent Surrogate Recovery (Acceptance Limits)

1HBF-5

105 101 101 103LCS 160-63739/2-A Lab Control Sample

104 98 101 99LCSD 160-63739/3-A Lab Control Sample Dup

94 100 104 102MB 160-63739/1-A Method Blank

Surrogate Legend

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

BFB = 4-Bromofluorobenzene (Surr)

12DCE = 1,2-Dichloroethane-d4 (Surr)

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (43-103) (53-111) (47-105) (52-99) (58-124) (55-97)

2FP TBP NBZ PHL TPH FBP

53 53 53 53 48 J 56160-3051-6

Percent Surrogate Recovery (Acceptance Limits)

1HBF-6

63 64 64 56 J64 69160-3051-6 MS 1HBF-6

69 66 69 5968 70160-3051-6 MSD 1HBF-6

74 65 70 6473 75LCS 160-63746/2-A Lab Control Sample

75 61 71 7275 73MB 160-63746/1-A Method Blank

Surrogate Legend

2FP = 2-Fluorophenol (Surr)

TBP = 2,4,6-Tribromophenol (Surr)

NBZ = Nitrobenzene-d5 (Surr)

PHL = Phenol-d5 (Surr)

TPH = Terphenyl-d14 (Surr)

FBP = 2-Fluorobiphenyl (Surr)

Method: 8015B - Gasoline Range Organics - (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (49-112)

TFT1

110160-3051-5

Percent Surrogate Recovery (Acceptance Limits)

1HBF-5

100 MLCS 160-63753/2-A Lab Control Sample

102 MLCSD 160-63753/3-A Lab Control Sample Dup

107MB 160-63753/1-A Method Blank

Surrogate Legend

TFT = Trifluorotoluene (Surr)
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Surrogate Summary
TestAmerica Job ID: 160-3051-1Client: Aleut World Solutions

Project/Site: NSF Indian Head

Method: 8015B - Diesel Range Organics (DRO) (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (49-133)

OTPH1

98 M160-3051-4

Percent Surrogate Recovery (Acceptance Limits)

1HBF-4

106 M160-3051-4 MS 1HBF-4

103 M160-3051-4 MSD 1HBF-4

86 MLCS 160-61811/2-A Lab Control Sample

107MB 160-61811/1-A Method Blank

Surrogate Legend

OTPH = o-Terphenyl

Method: 8081B - Organochlorine Pesticides (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (29-150) (29-150) (41-125) (41-125)

DCB1 DCB2 TCX1 TCX2

100 M 80 M 97 88 M160-3051-4

Percent Surrogate Recovery (Acceptance Limits)

1HBF-4

92 82 91 88LCS 160-62920/2-A Lab Control Sample

79 70 87 84LCSD 160-62920/3-A Lab Control Sample Dup

82 76 88 87MB 160-62920/1-A Method Blank

Surrogate Legend

DCB = DCB Decachlorobiphenyl (Surr)

TCX = Tetrachloro-m-xylene

Method: 8151A - Herbicides (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (50-150)

DCPA2

83160-3051-2

Percent Surrogate Recovery (Acceptance Limits)

1HBF-2

91160-3051-2 MS 1HBF-2

90160-3051-2 MSD 1HBF-2

79LCS 160-65908/2-A Lab Control Sample

82MB 160-65908/1-A Method Blank

Surrogate Legend

DCPA = 2,4-Dichlorophenylacetic acid
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Appendix E 
IR Work Approval Permits 

 
 
 
 
 
 
 
 
 
 



IR Work Approval Permit 
NSASP Comprehensive Work Approval Process (CWAP) – NSF Indian Head 

1/24/2011 Revision

Conditions Identified for Work Execution

Tracking Number: NDW-12-023

Roughly 393 cy of soil will be excavated.  MDE must concur with the SEC plans prior to starting remediation.
Earth Disturbance Conditions

Workers shall follow the MDE approved SEC plans.
Stormwater Management Conditions

Work must be conducted in accordance with the work plan.
IR Site Conditions

Workers must follow the health and safety work plan and wear the proper PPE.
Worker Safety Conditions

Coordinate with the Environmental Office (x2268) for storage and disposal of the IDW.
Waste (Hazard and Non-Hazard) Conditions

- Work will impact the parking next to building 1662.  Coordinate with Jerry Welch (x5876) prior to starting the project.
- Work may also require the removal of the sidewalk which must be replaced when backfilling is complete.
- Heavy equipment is not to be staged along the paved road behind b. 1662.  The shoreline work did not restore the road to handle staging of 
heavy equipment only regular use by pick-up trucks, etc.

Other Work Restrictions
Utility location required before any earth disturbance.
Buried Utilities Conditions

Name of Applicant: Nick Carros

Project Name: Site 1 Removal Action

Phone Ext: x2263

Application Date: 2/13/2012

Contract Number: N/A

Anticipated Dates of Work: Start: 4/1/2012 Completion: 5/1/2012 Expiration Date: 360 Days from Date of Approval 

Email: nicholas.carros@navy.mil

Organization Submitting Application: NAVFAC

Building Number(s): 1662

POC from Funding Organization:

POC Phone Ext:

POC Email:

Organization Funding Proposed Action: NAVFAC

Joe Rail

202-685-3105

joseph.rail@navy.mil

Section A. Customer Information 

Section B. Site Issues 

Checked Issues must be approved by the appropriate Resource Manager.   

Work Restriction Area Approval Date Work Restriction Area Approval Date 
         
         
         
         
         
         
         
         
         
         

         

         

         

         

         

         

 

Installation Restoration (IR) Site

Worker Safety

Surface Water/Wetlands/Floodplain

Eagle Nest Buffer

Archeological Area

Historic Building

Earth Disturbance

Survey Control/Property Points

Stormwater Management

Air Emissions

Waste (Hazard and Non-Hazard)

Buried Utilities

Explosives Safety

Other Pipe Work

No Work Restriction Areas

3/23/2012

3/23/2012

3/16/2012

3/16/2012

3/23/2012

Other Work Restriction Area 3/19/2012

Natural Resources/Species Protection

Munitions Response (MRP) Site

3/23/2012

Project Cost:
IMIG/RMIG Review Required?

Less than $100,000
Yes NoReal Estate Package Required? Yes No

Signature of Environmental Division Director or Designee:

This IR Work Approval Permit identifies the conditions that must be satisfied in order to proceed with project execution. 
Note: Signed Work Approval Permit must be on site while all work is being performed.

Signature of Facilities Management Division Director or Designee:

3/23/2012IRT Approval Date:



IR Work Approval Permit 
NSASP Comprehensive Work Approval Process (CWAP) – NSF Indian Head 

1/24/2011 Revision

Project Description:

Project includes the following:

- Site mark-out
- Minimal site clearing 
- Utility Clearance
- Establishment of Soil Stockpile areas
- Excavation of soil in 6” lifts (total of 393 cubic yards of disturbance)
- Radiological screening of each stockpiled area
- Disposal of excavated soil (appropriate to its contamination)
- Backfill of excavation to previous grade

Equipment to be used includes motorized vegetation removal equipment, utility location equipment, heavy excavation equipment, portable 
generators, and radiological detection equipment.

A water truck will be used if dust suppression becomes necessary. Concentrations of radioactive material in air will be determined, as needed, by 
sampling the air.  Air sampling shall be conducted in accordance with (or equivalent to) the guidance provided in NRC Regulatory Guide 8.25, “Air 
Sampling in the Workplace”, July 1992 
 
Work will be performed by 5-10 contractors over the course of two weeks.

Yes NoWill this project involve removing, breaking or opening any piping, tubing or hoses?

Location Description:

Site 1 is located next to building 1662

Section C. Project Details

Section D. Interdisciplinary Review Team (IRT) Contact Information
Tommy Wright NEPA and Cultural Resources thomas.a.wright@navy.mil x2260 Bldg. 554

Seth Berry Natural Resources seth.m.berry@navy.mil x2273 Bldg. 554

Billy Fabey Stormwater william.fabey@navy.mil x2275 Bldg. 554

Nick Carros IR and MRP nicholas.carros@navy.mil x2263 Bldg. 554

Stacey Davidson PWD Environmental Compliance Manager stacey.davidson@navy.mil x2257 Bldg. 289

Diana Rose Sanitary Wastewater diana.rose@navy.mil x2267 Bldg. 289

Brooke Shaffer Industrial Wastewater brooke.shaffer@navy.mil x2254 Bldg. 289

Kathy Frey Potable Water mary.frey@navy.mil x2258 Bldg. 289

Mike Schultz Air michael.j.schultz4@navy.mil x2280 Bldg. 289

John Smallhorn Solid and Hazardous Waste john.smallhorn@navy.mil x2268 Bldg. 289

David Hartnett Tank Management david.j.hartnett@navy.mil x2259 Bldg. 289

Jason Claxton Facilities Planning jason.claxton@navy.mil x1451 Bldg. 351

Tim Appleby NSWC Explosives Safety Officer timothy.appleby@navy.mil x2242 Bldg. 436

Larry Kijek EODTECHDIV Explosives Safety Officer lawrence.kijek@navy.mil x6871 Bldg. 2151

Dennis Tomlinson NSASP Safety dennis.tomlinson@navy.mil x2469 Bldg. D-339

Patrick Reitz PWD Safety patrick.reitz@navy.mil x1298 Bldg. 510

Kay Knott Force Protection and Physical Security charlotte.knott@navy.mil x4849 Bldg. D-328

Ray Geckle NSWC Safety raymond.geckle@navy.mil x6799 Bldg. 482

Bob Wetherald PWD Constructability and Design bob.wetherald@navy.mil x2168 Bldg. 551

John Mikles Asbestos and Lead Saftey john.mikles@navy.mil x2272 Bldg. 289

Harry Lehman Multi Media harry.w.lehman@navy.mil x2274 Bldg. 289

http://thomas.a.wright@navy.mil
http://seth.m.berry@navy.mil
http://william.fabey@navy.mil
http://nicholas.carros@navy.mil
mailto:stacey.davidson@navy.mil
http://diana.rose@navy.mil
http://brooke.shaffer@navy.mil
http://mary.frey@navy.mil
mailto:michael.j.schultz4@navy.mil
mailto:john.smallhorn@navy.mil
mailto:david.j.hartnett@navy.mil
http://jason.claxton@navy.mil/
mailto:timothy.appleby@navy.mil
http://lawrence.kijek@navy.mil/
mailto:patrick.reitz@navy.mil
http://charlotte.knott@navy.mil/
http://raymond.geckle@navy.mil/
mailto:john.mikles@navy.mil
mailto:harry.w.lehman@navy.mil


IR Work Approval Permit 
NSASP Comprehensive Work Approval Process (CWAP) – NSF Indian Head 

1/24/2011 Revision

Matthew Gould NDW Fire Prevention matthew.gould@navy.mil x4319 Bldg.D-339

mailto:matthew.gould@navy.mil
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NDW-12-023

Work Area

Buildings

Trailers

Cargo Boxes

Railcars

Temporary

Pet Boxes

$Z Survey Control Points

Wetlands

Surface Water Bodies

Historic Buildings

IR Sites

Eagle Protection Areas (Active)

Eagle Protection Areas (Inactive)

Worker Notification Area

Species Protection Area

Cultural Resources Protection Area

Munitions Response Area

K24 Remote Operations

Intraline (K18) Work Restriction

Inhabited Building

Streams
DRY

INTERMITTENT

PERMANENT

Roads,
Parking Lots

Paved

Unpaved

Fences

Utilities

"/ Fire Hydrants

%a Potable Valve

%a River Water Valve

Stormwater

Sanitary Sewer

Potable Water

Steam

Compressed Air

River Water

Industrial

"S Industrial Valve/Pump

Telephone
Aboveground

Underground

Fiber Optic

Electric
Aboveground

UnderGround

Wells
#0 Potable Water

#0 Monitoring

Utility Poles

!> Other

!( Light

!. Transformer

Excavation area.

NOTE: While performing work,
if any underground utilities or
item(s) are detected and are not
shown on this plan, please detail
an approximate location and give
description of item(s) to the NAVFAC
FMD GIS Analyst (Shelley Alongi,
x2256, shelley.alongi@navy.mil).

DISCLAIMER: Utilities
depicted are believed to
be accurate to +/- 15 feet.

Material laydown area.

NDW-12-023



IR Work Approval Permit 
NSASP Comprehensive Work Approval Process (CWAP) – NSF Indian Head 

1/24/2011 Revision

See Next Page for Conditions Identified for Work Execution

Tracking Number: NDW-12-023A

Name of Applicant: Nick Carros

Project Name: Site 1 Removal Action (Renewal)

Phone Ext: x2263

Application Date: 2/13/2012

Contract Number: N/A

Anticipated Dates of Work: Start: 2/14/2013 Completion: 3/14/2013 Expiration Date: 365 Days from Date of Approval 

Email: nicholas.carros@navy.mil

Organization Submitting Application: NAVFAC

Building Number(s): 1662

POC from Funding Organization:

POC Phone Ext:

POC Email:

Organization Funding Proposed Action: NAVFAC

Joe Rail

202-685-3105

joseph.rail@navy.mil

Section A. Customer Information 

Section B. Site Issues 

Checked Issues must be approved by the appropriate Resource Manager.   

Work Restriction Area Approval Date Work Restriction Area Approval Date 
         
         
         
         
         
         
         
         
         
         

         

         

         

         

         

         

 

Installation Restoration (IR) Site

Worker Safety

Surface Water/Wetlands/Floodplain

Eagle Nest Buffer

Archeological Area

Historic Building

Earth Disturbance

Survey Control/Property Points

Stormwater Management

Air Emissions

Waste (Hazard and Non-Hazard)

Buried Utilities

Explosives Safety

Other Pipe Work

No Work Restriction Areas

2/8/2013

2/8/2013

2/1/2013

2/1/2013

2/8/2013

Other Work Restriction Area 2/4/2013

Natural Resources/Species Protection

Munitions Response (MRP) Site

2/8/2013

Project Cost:
IMIG/RMIG Review Required?

Less than $100,000
Yes NoReal Estate Package Required? Yes No

Signature of Environmental Division Director or Designee:

This IR Work Approval Permit identifies the conditions that must be satisfied in order to proceed with project execution. 
Note: Signed Work Approval Permit must be on site while all work is being performed.

Signature of Facilities Management Division Director or Designee:

2/8/2013IRT Approval Date:



IR Work Approval Permit 
NSASP Comprehensive Work Approval Process (CWAP) – NSF Indian Head 

1/24/2011 Revision

Roughly 393 cy of soil will be excavated. MDE must concur with the SEC plans prior to starting remediation.
Earth Disturbance Conditions

Workers must follow MDE reviewed plans.
Stormwater Management Conditions

Work must be conducted in accordance with the work plan.
IR Site Conditions

Workers must follow the health and safety work plan and wear the proper PPE.
Worker Safety Conditions

Coordinate with the Environmental Office (x2268) for storage and disposal of the IDW.
Waste (Hazard and Non-Hazard) Conditions

- Work will impact the parking next to building 1662. Coordinate with Jerry Welch (743-4163) or Ray Hrynko (743-4162) prior to starting the project.
- Work may also require the removal of the sidewalk which must be replaced when backfilling is complete.
- Heavy equipment is not to be staged along the paved road behind b. 1662. The shoreline work did not restore the road to handle staging of 
heavy equipment only regular use by pick-up trucks, etc.
- Heavy equipment and truck use on the perimeter road shall be minimized at all times and shall not go further than the limits of excavation due to 
potential impacts to the recently stabilized shoreline bank.  The road is currently closed to prevent impacts from traffic.
- If the water truck being used for dust suppression needs to use potable water, they must use a RP backflow preventer when they hook up to the 
potable hydrant (call Jerome Proctor on x1683 to certify it is on properly) and they need to let Ryland Hock (x4818) know when they hook up in 
case there is a change in water pressure in the line.  If the use river water they do not need the backflow but they should let Enrique Uribe (x5772) 
know when they use the river water in case of a pressure change.

Other Work Restrictions
Utility location required before any earth disturbance.
Buried Utilities Conditions



IR Work Approval Permit 
NSASP Comprehensive Work Approval Process (CWAP) – NSF Indian Head 

1/24/2011 Revision

Project Description:

Project includes the following:

- Site mark-out
- Minimal site clearing
- Utility Clearance
- Establishment of Soil Stockpile areas
- Excavation of soil in 6” lifts (total of 393 cubic yards of disturbance)
- Radiological screening of each stockpiled area
- Disposal of excavated soil (appropriate to its contamination)
- Backfill of excavation to previous grade
Equipment to be used includes motorized vegetation removal equipment, utility location equipment, heavy excavation equipment, portable 
generators, and radiological detection equipment.

A water truck will be used if dust suppression becomes necessary. Concentrations of radioactive material in air will be determined, as needed, by 
sampling the air. Air sampling shall be conducted in accordance with (or equivalent to) the guidance provided in NRC Regulatory Guide 8.25, “Air 
Sampling in the Workplace”, July 1992.

Work will be performed by 5-10 contractors over the course of two weeks.

Yes NoWill this project involve removing, breaking or opening any piping, tubing or hoses?

Location Description:

Site 1 is located next to building 1662

Section C. Project Details



IR Work Approval Permit 
NSASP Comprehensive Work Approval Process (CWAP) – NSF Indian Head 

1/24/2011 Revision

Section D. Interdisciplinary Review Team (IRT) Contact Information
Tommy Wright NEPA and Cultural Resources thomas.a.wright@navy.mil x2260 Bldg. 554

Seth Berry Natural Resources seth.m.berry@navy.mil x2273 Bldg. 554

Billy Fabey Stormwater william.fabey@navy.mil x2275 Bldg. 554

Nick Carros IR and MRP nicholas.carros@navy.mil x2263 Bldg. 554

Stacey Davidson PWD Environmental Compliance Manager stacey.davidson@navy.mil x2257 Bldg. 289

Diana Rose Sanitary Wastewater diana.rose@navy.mil x2267 Bldg. 289

Brooke Shaffer Industrial Wastewater brooke.shaffer@navy.mil x2254 Bldg. 289

Kathy Frey Potable Water mary.frey@navy.mil x2258 Bldg. 289

Dave Hoffman Air frederick.d.hoffman@navy.mi x1616 Bldg. 289

John Smallhorn Solid and Hazardous Waste john.smallhorn@navy.mil x2268 Bldg. 289

David Hartnett Tank Management david.j.hartnett@navy.mil x2259 Bldg. 289

Larry Kijek EODTECHDIV Explosives Safety Officer lawrence.kijek@navy.mil x6871 Bldg. 2151

Dennis Tomlinson NSASP Safety dennis.tomlinson@navy.mil x2469 Bldg. D-339

Patrick Reitz PWD Safety patrick.reitz@navy.mil x1298 Bldg. 510

Kay Knott Force Protection and Physical Security charlotte.knott@navy.mil x4849 Bldg. D-328

Ray Geckle NSWC Safety raymond.geckle@navy.mil x6799 Bldg. 482

Bob Wetherald PWD Constructability and Design bob.wetherald@navy.mil x2168 Bldg. 551

John Mikles Asbestos and Lead Saftey john.mikles@navy.mil x2272 Bldg. 289

Harry Lehman Multi Media harry.w.lehman@navy.mil x2274 Bldg. 289

Matthew Gould NDW Fire Prevention matthew.gould@navy.mil x4319 Bldg.D-339

Dianne Newton NSWC Explosives Safety Officer dianne.newton@navy.mil x2375 Bldg. 436

Randy Vanasse Asbestos Program Supervisor conrad.j.vanasse@navy.mil x4391 Bldg. 510

Alphonza Chase Industrial Hygenist alphonza.chase@med.navy. x4910 Bldg. T-1896

Claire Cary Facilties Planning claire.cary@navy.mil x2192 Bldg. 351

Chris Adams NDW Telecommunciations chris.a.adams@navy.mil x6707 Bldg. 698

http://thomas.a.wright@navy.mil
http://seth.m.berry@navy.mil
http://william.fabey@navy.mil
http://nicholas.carros@navy.mil
mailto:stacey.davidson@navy.mil
http://diana.rose@navy.mil
http://brooke.shaffer@navy.mil
http://mary.frey@navy.mil
mailto:frederick.d.hoffman@navy.mil
mailto:john.smallhorn@navy.mil
mailto:david.j.hartnett@navy.mil
http://lawrence.kijek@navy.mil/
mailto:patrick.reitz@navy.mil
http://charlotte.knott@navy.mil/
http://raymond.geckle@navy.mil/
mailto:john.mikles@navy.mil
mailto:harry.w.lehman@navy.mil
mailto:matthew.gould@navy.mil
mailto:dianne.newton@navy.mil
mailto:conrad.j.vanasse@navy.mil
mailto:alphonza.chase@med.navy.mil
mailto:claire.cary@navy.mil
mailto:chris.a.adams@navy.mil
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Work Area

Buildings

Trailers

Cargo Boxes

Railcars

Temporary

Pet Boxes

$Z Survey Control Points

Wetlands

Surface Water Bodies

Historic Buildings

IR Sites

Eagle Protection Areas (Active)

Eagle Protection Areas (Inactive)

Worker Notification Area

Species Protection Area

Cultural Resources Protection Area

Munitions Response Area

K24 Remote Operations

Intraline (K18) Work Restriction

Inhabited Building

Streams
DRY

INTERMITTENT

PERMANENT

Roads,
Parking Lots

Paved

Unpaved

Fences

Utilities

"/ Fire Hydrants

%a Potable Valve

%a River Water Valve

Stormwater

Sanitary Sewer

Potable Water

Steam

Compressed Air

River Water

Industrial

"S Industrial Valve/Pump

Telephone
Aboveground

Underground

Fiber Optic

Electric
Aboveground

UnderGround

Wells
#0 Potable Water

#0 Monitoring

Utility Poles

!> Other

!( Light

!. Transformer

Excavation area.

NOTE: While performing work,
if any underground utilities or
item(s) are detected and are not
shown on this plan, please detail
an approximate location and give
description of item(s) to the NAVFAC
FMD GIS Analyst (Shelley Alongi,
x2256, shelley.alongi@navy.mil).

DISCLAIMER: Utilities
depicted are believed to
be accurate to +/- 15 feet.

Material laydown area.

NDW-12-023



 

 

 
 

 
 

Appendix F 
Incoming Bin Surveys 

 
 
 
 
 
 
 
 
 
 
 
 
 



RADIATION/CONTAMINATION SURVEY FORM Page!of.6 

DATE: TIME: 
INSTRUMENTATION USED 

!8/21/2013 15:20 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

SURVEYOR: William ie 

DATE: TIME: Reviewed By: 

8/21/2013 16:05 Daniel Spicuzza 

lsoto es of Concern: Th-232 

Descri I.ion of drawin · Roff-Off Bin #GFLU-2204 Interior lncomi Surve 

Front 

Comments: 

:-. .. , 

---.... ,· 

( 5 :! 

Gamma scan range 1/S bin 1.5 - 2.0 Kcpm 

Tare Weight: 7,200 lbs. 

( 1 
··-

Routine Dail / Weeki / Month! ) 

Rev 2 03/13/2006 

Non-routine X 

_ .. ~· 

, .. - .. 
•. 4 '6 ' 

-~·· 

# denotes swipe location and fixed alJl readings 

I! denotes GIA radiation readings 

#I# denotes contact/ 1 meter radiation readings. 

* denotes highest radiation reading on contact 

LAW denotes large area masslinn wipe 

A denotes static location. 

+ Unless Otherwise Noted 

All readings in µrlhr unless otherwise noted 

K= 1000 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page !_of i 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-2204 Interior Incoming Survey 

SURVEYOR: William Wylie LOCATION: NSF Indian Head 

Exposure Rate (pR/hr) Fixed + Removable (NET) Removable (NET) 
Comments 

Alpha Beta/Gamma 
dpm/100cm2 d 100cm2 

10.1 102.9 Bottom 

7.1 120.6 Bottom 

10.1 138.4 Bottom 

13.0 116.2 Bottom 

10.1 85.1 Front 

10.1 89.6 

13.0 94.0 

Reviewer 
8/21/2013 

Daniel Spicuzza Time: 

16:05 

THIS AREA INTENTIONALLY LEFT BLANK 

Rev 2 03{13/2006 



RADIATION/CONTAMINATION SURVEY FORM Page! of i 

DATE: TIME: 
INSTRUMENTATION USED 

8/22/2013 15:15 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

SURVEYOR: William lie 

DATE: TIME: Reviewed By: 

8/22/2013 15:40 Daniel S icuzza 

lsoto of Concern: Th-232 

Descri ·on of drawin : Roff-Off Bin #GFLU-001710 Interior lncomin Surve 

,,..,,..-... 
( .5 I 

Front .. 

Comments: 

Gamma scan range 1/S bin 2.0 - 3.0 Kcpm 

Tare Weight: 7,200 lbs. 

.. ~* ~ ...... 

I l 

Routine Dail / Weeki / Month! 

Rev 2 03J13/2006 

. , 
', 

Non-routine X 

8 

,:- - .... 
. 7 l 

'. ! 
), .......... .. 

...-" -... . .. 
i 3 ·, 6 __ ... 

# denotes swipe location and fixed a/II readings 

'!l denotes GIA radiation readings 

#I# denotes contact I 1 meter radiation readings. 

* denotes highest radiation reading on contact 

LAW denotes large area masslino wipe 

J1 denotes static location. 

Unless Otherwise Noted 

All readings in µrlhr unless otherwise noted 

K= 1000 

. .. 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page~of} 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-001710 Interior Incoming Survey 

SURVEYOR: William Wylie LOCATION: NSF Indian Head 

S~ ... ::c.i . · 1'11 I I • ... (llR/llq 'CW.It .,_ ______ ......, ___ ,.._ ____ ........ .,._ ___ _,.. ____ _.,.. ____ .... 

BetalGarnma 
dpml100cm2 

1 18.6 Bottom 

2 4.1 27.5 Bottom 

3 7.1 54.1 Bottom 

4 10.1 49.7 Bottom 

5 7.1 63.0 Front 

6 7.1 18.6 

7 10.1 58.5 

8 

9 
10 

Reviewer Date: 

8/22/2013 

Daniel Spicuzza Time: 

15:40 

THIS AREA INTENTIONALLY LEFT BLANK 

Rev 2 03/13/2006 



I 

DATE: TIME: 

8/21/2013 15:10 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

• SURVEYOR: William ie 

DATE: TIME: Reviewed By: 

8/2112013 15:45 Daniel S icuzza 

lsoto of Concern: Th-232 

~·,., .. --.., 
( ·, 

5 I 
Front . 

·' -. ___ .. 

Comments: 

Gamma scan range l/S bin 1.5 2.0 Kcpm 

Tare Weight: 7,200 lbs. 

Routine Dai 

Rev 2 03/13/2006 

,- -....... 
( 1 '1 
' J .... ___ .•. 

RADIATION/CONTAMINATION SURVEY FORM Page 1 ofa 

INSTRUMENTATION USED 

Roff-Off Bin #GFLU-001703 Interior lncomin Surve 

;-· --.. 
,' 2 ·1 
'·. ,./ •,._-~· 

Non-routine X 

,;,.,,,...,., """ 
i' 3 ) 
\._ ..... 

# denotes swipe location and frxed a/j3 readings 

f denotes GIA radiation readings 

#I# denotes contact 11 meter radiation readings. 

* denotes highest radiation reading on contact 

LAW denotes large area masslinn wipe 

t,,. denotes static location. 

Unless Otherwise Noted 

All readings in jJrlhr unless othe!Wise noted 

K= 1000 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page !_of i 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-001703 Interior Incoming Survey 

SURVEYOR: William Wylie LOCATION: NSF Indian Head 

Exposure Rate (pRlb,1 Fixed + Removable .CHET) 
Comments 

1 7.1 58.5 Bottom 

2 7.1 85.1 Bottom 

3 10.1 76.3 Bottom 

4 7.1 80.7 Bottom 

5 10.1 58.5 

6 7.1 54.1 

7 7.1 71.8 

8 

9 

10 

Reviewer Date: 

8/21/2013 

Daniel Spicuzza Time: 

15:45 

THIS AREA INTENTIONALLY LEFT BLANK 

Rev 2 03/13/2006 

I 



RADIATION/CONTAMINATION SURVEY FORM 

DATE: TIME: 
INSTRUMENTATION USED 

8/21/2013 08:15 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

SURVEYOR: William ie 

DATE: TIME: Reviewed By: 

8/21/2013 09:40 Daniel S icuzza 

lsoto of Concern: Th-232 

Descri tion of drawin : Roff-Off Bin #GFLU-2205 Interior lncomin Surve 

.,.- - ..... 
( 1 \I 
'•,,._,.I.} Front 

'------------------------------------------., . 

Comments: 

Gamma scan range 1/S bin 1.5 - 2.0 Kcpm 

Tare Weight: 7,500 lbs. 

Routine Dail I Weeki / Month! ) 

Rev 2 03/13/2006 

{---. ·, 
· 7 I •. .· ·~.,_,.,I" 

Non-routine X 

...... , 
·········, .. J 

# denotes swipe location and fixed a/ll readings 

!l: denotes GIA radiation readings 

#I# denotes contact/ 1 meter radiation readings. 

.. denotes highest radiation reading on contact 

LAW denotes large area masslinn wipe 

A denotes static location. 

+ Unless Otherwise Noted 

All readings in µr/hr unless otherwise noted 

K= 1000 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page ~ofi 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-2205 Interior Incoming Survey 

SURVEYOR: William Wylie LOCATION: NSF Indian Head 

Fixed + Removable (NEl} Removlble (NEl} 
Commenta 

8e&alGemma 
OOcm1 

4.1 9.8 Bottom 

-1.8 18.6 Bottom 

7.1 -12.4 Bottom 

7.1 36.4 Bottom 

4.1 31.9 Front 

1.2 58.5 

10.1 76.3 

Reviewer 
8/21/2013 

Daniel Spicuzza Time: 

09:40 

THIS AREA INTENTIONALLY LEFT BLANK 

Rev 2 03/1312006 



DATE: TIME: 

8/21/2013 08:30 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

SURVEYOR: William ie 

/DATE: TIME: Reviewed By: 

i 8/2112013 10:15 Daniel S icuzza 

Isotopes of Concern: Th-232 

RADIATION/CONTAMINATION SURVEY FORM 

Model 

2350-1 

44-10 

98639 

316936 

INSTRUMENTATION USED 

Page 1 ofl 

3000 

CPM 

Descri ·on of drawin : Roff-Off Bin #GFLU-2201 Interior lncomin Surve 

1,,,--._., 

Front ( 5 ::• 

Comments: 

Gamma scan range 1/S bin 1.5 2.0 Kcpm 

Tare Weight: 7 ,500 lbs. 

Rev 2 03/1312006 

I 1 2 

:. 7 I 
·~···" 

Non-routine X 

3 I 
.,.._ .. 

... - .... 
4 :G 

# denotes swipe location and fixed a/f3 readings 

t!: denotes GIA radiation readings 

#I# denotes contact/ 1 meter radiation readings. 

* denotes highest radiation reading on conlact 

LAW denotes large area masslinn wipe 

A denotes static location. 

Unless Otherwise Noted 

AJI readings in µr/hr unless otherwise noted 

K: 1000 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page !_of i 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-2201 Interior Incoming Survey 

SURVEYOR: William Wylie LOCATION: NSF Indian Head 

Beta/Gamma 
dpml100cm2 

23.1 Bottom 

2 4.1 58.5 Bottom 

3 10.1 36.4 Bottom 

10.1 58.5 Bottom 

5 10.1 67.4 Front 

6 7.1 49.7 

7 10.1 54.1 

8 

9 
10 

Reviewer 
8/21/2013 

Daniel Spicuzza Time: 

10:15 

THIS AREA INTENTIONALLY LEFT BLANK 

Rev 2 03/13/2006 



DATE: TIME: 

:8/21/2013 08:05 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

SURVEYOR: William ie 

DATE: TIME: Reviewed By: 

8/21/2013 09:00 Daniel Spicuzza 

lsoto s of Concern: Th-232 

Front 

Comments: 

(.-5 .... ) . 
. . ' ···--·· 

Gamma scan range 1/S bin 1.5 - 2.0 Kcpm 

Tare Weight: 7,500 lbs. 

( 1 \ 
' ·' ,._ .... 

Routine Dai / Weeki I Month 

Rev 2 03113/2006 

RADIATION/CONTAMINATION SURVEY FORM 

INSTRUMENTATION USED 

Roff-Off Bin #GFLU-001704 Interior lncomin Surve 

(·-;-· 'i 
•. ·~,__,.~: 

Non-routine X 

t.--· w - .. ' 

'. 4 I 
"• : · .... _ .... 

# denotes swipe location and fixed a/~ readings 

! denotes GIA radiation readings 

#I# denotes contact / 1 meter radiation readings. 

* denotes highest radiaUon reading on contact 

lA W denotes large area massunn wipe 

A denotes static location. 

+ Unless Otherwise Noted 

Ad readings in µr/hr unless otherwise noted 

K = 1000 

; 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page !_of~ 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-001704 Interior Incoming Survey 

SURVEYOR: William Wylie LOCATION: NSF Indian Head 

Expoaunt Rate (pR/hr) Removable (NET) 

1 Bottom 

2 -1.8 14.2 Bottom 

3 -1.8 -16.9 Bottom 

4 -1.8 14.2 Bottom 

5 4.1 49.7 Front 

6 -1.8 133.9 

7 -1.8 165.0 

8 

9 

10 

Reviewer Date: 

8/21/2013 

Daniel Spicuzza Time: 

09:00 

THIS AREA INTENTIONALLY LEFT BLANK 

Rev 2 03113/2006 



DATE: TIME: 

8/22/2013 15:00 

SURVEY NUMBER: N/A 

LOCATION: NSF Indian Head 

SURVEYOR: William W lie 

DATE: TIME: Reviewed By: 

8/2212013 15:35 Daniel S icuzza 

lsoto s of Concern: Th-232 

Front 

Comment&: 

Gamma scan range 1/S bin 1.5 - 2.5 Kcpm 

Tare Weight: 6,450 lbs. 

Routine (Dai 

Rev 2 03/13/2006 

~~ ...... 

( 1 .\ 
••· .... _ ..... :1 

RADIATION/CONTAMINATION SURVEY FORM Page!of.i. 

INSTRUMENTATION USEO 

Roff-Off Bin #GFLU-001706 lnteriot lncomin Surve 

·. 2 :1 

Non-routine X 

# 

i 

;',.,..~-... 
t 6 } 

# denotes swipe location and fixed a$ readings 

11: denotes G/A radiation readings 

#I# denotes contacl I 1 meter radiation readings. 

* denotes highest radiation reading on contact 

LAW denotes large area masslinn wipe 

J1 denotes static location. 

+ Unless Otherwise Noted 

All readings in µr/hr unless otherwise noted 

K 1000 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page~ofi 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-001706 Interior Incoming Survey 

SURVEYOR: William Wylie LOCATION: NSF Indian Head 

RamoYabkJ (NET) 

Beta/Gamma 
100cnr 

1 63.0 Bottom 

2 13.0 58.5 Bottom 

3 10.1 85.1 Bottom 

4 10.1 76.3 Bottom 

5 7.1 89.6 Front 

6 10.1 49.7 

7 13.0 27.5 

8 

9 
10 

Reviewer Date: 

8/22/2013 

Daniel Spicuzza Time: 

15:35 

THIS AREA INTENTIONALLY LEFT BLANK 

Rev 2 03/13/2006 



 

 

 
 

 
 
 
 

Appendix G 
Excavation Area Gamma Scan Surveys 

 
 
 
 
 
 
 
 
 
 
 



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 126197

2/14/2013 17:00 William Haney 192598

N/A MinutesStatic Count Time:

2/14/2013

N/A

Gamma Scan Survey

N/A

44-10

Isotopes of Concern: Th-232

DATE:

NSF Indian Head IR Site 1 Removal Area

William Wylie, Daniel Spicuzza

IHS1-002SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

N/A

N/A

INSTRUMENTATION USED

N/A

(dpm/100cm2)

CPM

6000

N/AN/A

N/A

N/A
N/A

N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number11:30

Total            
% Efficiency

Calibration 
Due Date (dpm/100cm2)

          Instrument       %      
Efficiency

Model 
Inst/Det.

   MDC/MDA +

N/A

2350-1 4/20/2013

N/A

N/A

N/A

N/A

denotes range of gamma scan survey in area

# denotes G/A radiation readings

K=1,000 CPM. # / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

This is a gamma scan survey of the IR Site 1 area.

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 2/14/2013

William Haney
Time: 17:00

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head IR Site 1 Removal Area

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-002

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

William Wylie, Daniel Spicuzza

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 126197

2/21/2013 13:10 Daniel Spicuzza 192598

N/A MinutesStatic Count Time:

2/21/2013

N/A

2nd 6" Lift Gamma Scan Survey of Removal Area

N/A

44-10

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

James C. Young Jr.

IHS1-003SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

N/A

N/A

N/A

(dpm/100cm2)

CPM

5900

N/AN/A

N/A

N/A
N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number12:30

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

2350-1 4/20/2013

N/A

N/A

N/A

N/A N/A

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

This is a 100% walkover gamma scan survey of the 2nd 6" lift in the removal area.

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A N/A N/A N/A
2 N/A N/A N/A N/A N/A N/A
3 N/A N/A N/A N/A N/A N/A
4 N/A N/A N/A N/A N/A N/A
5 N/A N/A N/A N/A N/A N/A
6 N/A N/A N/A N/A N/A N/A
7 N/A N/A N/A N/A N/A N/A
8 N/A N/A N/A N/A N/A N/A
9 N/A N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A N/A
11 N/A N/A N/A N/A N/A N/A
12 N/A N/A N/A N/A N/A N/A
13 N/A N/A N/A N/A N/A N/A
14 N/A N/A N/A N/A N/A N/A
15 N/A N/A N/A N/A N/A N/A
16 N/A N/A N/A N/A N/A N/A
17 N/A N/A N/A N/A N/A N/A
18 N/A N/A N/A N/A N/A N/A
19 N/A N/A N/A N/A N/A N/A
20 N/A N/A N/A N/A N/A N/A
21 N/A N/A N/A N/A N/A N/A
22 N/A N/A N/A N/A N/A N/A
23 N/A N/A N/A N/A N/A N/A
24 N/A N/A N/A N/A N/A N/A
25 N/A N/A N/A N/A N/A N/A
26 N/A N/A N/A N/A N/A N/A
27 N/A N/A N/A N/A N/A N/A
28 N/A N/A N/A N/A N/A N/A
29 N/A N/A N/A N/A N/A N/A
30 N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 2/21/2013

Daniel Spicuzza
Time: 13:10

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-003

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

James C. Young Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 126197

2/25/2013 09:00 Daniel Spicuzza 192598

N/A Minutes

N/A

2350-1 4/20/2013

N/A

N/A

N/A

N/A N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number08:15

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

(dpm/100cm2)

CPM

5900

N/AN/A

N/A

N/A
N/A

N/A

Background +

N/A

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

James C. Young Jr.

IHS1-005SURVEY NUMBER:

SURVEYOR:

LOCATION:

Static Count Time:

2/25/2013

N/A

3rd 6" Lift Gamma Scan Survey of Removal Area

N/A

44-10

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

The area was surveyed in lanes running north to south and south to north. # / # denotes contact / 1 meter radiation readings.

K=1,000 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xNon-routine

This is a 100% walkover gamma scan survey of the 3rd 6" lift in the removal area.

Routine (Daily / Weekly / Monthly)   K = 1000

Comments: #

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A N/A N/A N/A
2 N/A N/A N/A N/A N/A N/A
3 N/A N/A N/A N/A N/A N/A
4 N/A N/A N/A N/A N/A N/A
5 N/A N/A N/A N/A N/A N/A
6 N/A N/A N/A N/A N/A N/A
7 N/A N/A N/A N/A N/A N/A
8 N/A N/A N/A N/A N/A N/A
9 N/A N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A N/A
11 N/A N/A N/A N/A N/A N/A
12 N/A N/A N/A N/A N/A N/A
13 N/A N/A N/A N/A N/A N/A
14 N/A N/A N/A N/A N/A N/A
15 N/A N/A N/A N/A N/A N/A
16 N/A N/A N/A N/A N/A N/A
17 N/A N/A N/A N/A N/A N/A
18 N/A N/A N/A N/A N/A N/A
19 N/A N/A N/A N/A N/A N/A
20 N/A N/A N/A N/A N/A N/A
21 N/A N/A N/A N/A N/A N/A
22 N/A N/A N/A N/A N/A N/A
23 N/A N/A N/A N/A N/A N/A
24 N/A N/A N/A N/A N/A N/A
25 N/A N/A N/A N/A N/A N/A
26 N/A N/A N/A N/A N/A N/A
27 N/A N/A N/A N/A N/A N/A
28 N/A N/A N/A N/A N/A N/A
29 N/A N/A N/A N/A N/A N/A
30 N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 2/25/2013

Daniel Spicuzza
Time: 9:00

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A

THIS AREA INTENTIONALLY LEFT BLANK

James C. Young Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

Removable (NET)
Comments

Exposure Rate  (µR/hr)

Contact

IHS1-005

N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET)

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 126197

2/26/2013 11:00 Daniel Spicuzza 192598

N/A MinutesStatic Count Time:

2/26/2013

N/A

4th 6" Lift Gamma Scan Survey of Removal Area

N/A

44-10

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

James C. Young Jr.

IHS1-006SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

N/A

N/A

N/A

(dpm/100cm2)

CPM

5900

N/AN/A

N/A

N/A
N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number10:35

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

2350-1 4/20/2013

N/A

N/A

N/A

N/A N/A

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

The area was surveyed in lanes running north to south and south to north. # / # denotes contact / 1 meter radiation readings.

K=1,000 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

This is a 100% walkover gamma scan survey of the 4th 6" lift in the removal area.

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A N/A N/A N/A
2 N/A N/A N/A N/A N/A N/A
3 N/A N/A N/A N/A N/A N/A
4 N/A N/A N/A N/A N/A N/A
5 N/A N/A N/A N/A N/A N/A
6 N/A N/A N/A N/A N/A N/A
7 N/A N/A N/A N/A N/A N/A
8 N/A N/A N/A N/A N/A N/A
9 N/A N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A N/A
11 N/A N/A N/A N/A N/A N/A
12 N/A N/A N/A N/A N/A N/A
13 N/A N/A N/A N/A N/A N/A
14 N/A N/A N/A N/A N/A N/A
15 N/A N/A N/A N/A N/A N/A
16 N/A N/A N/A N/A N/A N/A
17 N/A N/A N/A N/A N/A N/A
18 N/A N/A N/A N/A N/A N/A
19 N/A N/A N/A N/A N/A N/A
20 N/A N/A N/A N/A N/A N/A
21 N/A N/A N/A N/A N/A N/A
22 N/A N/A N/A N/A N/A N/A
23 N/A N/A N/A N/A N/A N/A
24 N/A N/A N/A N/A N/A N/A
25 N/A N/A N/A N/A N/A N/A
26 N/A N/A N/A N/A N/A N/A
27 N/A N/A N/A N/A N/A N/A
28 N/A N/A N/A N/A N/A N/A
29 N/A N/A N/A N/A N/A N/A
30 N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 2/26/2013

Daniel Spicuzza
Time: 11:00

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-006

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

James C. Young Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 126197

3/1/2013 10:00 Daniel Spicuzza 192598

N/A Minutes

N/A

2350-1 4/20/2013

N/A

N/A

N/A

N/A N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number08:00

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

(dpm/100cm2)

CPM

5900

N/AN/A

N/A

N/A
N/A

N/A

Background +

N/A

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

James C. Young Jr.

IHS1-008SURVEY NUMBER:

SURVEYOR:

LOCATION:

Static Count Time:

3/1/2013

N/A

5th 6" Lift Gamma Scan Survey of Removal Area

N/A

44-10

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

The area was surveyed in lanes running north to south and south to north. # / # denotes contact / 1 meter radiation readings.

K=1,000 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xNon-routine

This is a 100% walkover gamma scan survey of the 5th 6" lift in the removal area.

Routine (Daily / Weekly / Monthly)   K = 1000

Comments: #

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A N/A N/A N/A
2 N/A N/A N/A N/A N/A N/A
3 N/A N/A N/A N/A N/A N/A
4 N/A N/A N/A N/A N/A N/A
5 N/A N/A N/A N/A N/A N/A
6 N/A N/A N/A N/A N/A N/A
7 N/A N/A N/A N/A N/A N/A
8 N/A N/A N/A N/A N/A N/A
9 N/A N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A N/A
11 N/A N/A N/A N/A N/A N/A
12 N/A N/A N/A N/A N/A N/A
13 N/A N/A N/A N/A N/A N/A
14 N/A N/A N/A N/A N/A N/A
15 N/A N/A N/A N/A N/A N/A
16 N/A N/A N/A N/A N/A N/A
17 N/A N/A N/A N/A N/A N/A
18 N/A N/A N/A N/A N/A N/A
19 N/A N/A N/A N/A N/A N/A
20 N/A N/A N/A N/A N/A N/A
21 N/A N/A N/A N/A N/A N/A
22 N/A N/A N/A N/A N/A N/A
23 N/A N/A N/A N/A N/A N/A
24 N/A N/A N/A N/A N/A N/A
25 N/A N/A N/A N/A N/A N/A
26 N/A N/A N/A N/A N/A N/A
27 N/A N/A N/A N/A N/A N/A
28 N/A N/A N/A N/A N/A N/A
29 N/A N/A N/A N/A N/A N/A
30 N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 3/1/2013

Daniel Spicuzza
Time: 10:00

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A

THIS AREA INTENTIONALLY LEFT BLANK

James C. Young Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

Removable (NET)
Comments

Exposure Rate  (µR/hr)

Contact

IHS1-008

N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET)

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: N/A

2/27/2013 10:00 William Haney N/A

N/A Minutes

N/A

N/A N/A

Model 19

N/A

8/14/2013

N/A N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number09:00

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

(dpm/100cm2)

N/A

N/A

5N/A

N/A

N/A
µR/hr

N/A

Background +

N/A

167121

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

Daniel Spicuzza

IHS1-007SURVEY NUMBER:

SURVEYOR:

LOCATION:

Static Count Time:

2/27/2013

N/A

Fence Exposure Rate Survey

N/A

N/A

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

Readings were taken at waist level. # / # denotes contact / 1 meter radiation readings.

All readings were between 4-5 microR/hr. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xNon-routine

This is a exposure rate survey of the fence boundary.

Routine (Daily / Weekly / Monthly)   K = 1000

Comments: #

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A N/A N/A N/A
2 N/A N/A N/A N/A N/A N/A
3 N/A N/A N/A N/A N/A N/A
4 N/A N/A N/A N/A N/A N/A
5 N/A N/A N/A N/A N/A N/A
6 N/A N/A N/A N/A N/A N/A
7 N/A N/A N/A N/A N/A N/A
8 N/A N/A N/A N/A N/A N/A
9 N/A N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A N/A
11 N/A N/A N/A N/A N/A N/A
12 N/A N/A N/A N/A N/A N/A
13 N/A N/A N/A N/A N/A N/A
14 N/A N/A N/A N/A N/A N/A
15 N/A N/A N/A N/A N/A N/A
16 N/A N/A N/A N/A N/A N/A
17 N/A N/A N/A N/A N/A N/A
18 N/A N/A N/A N/A N/A N/A
19 N/A N/A N/A N/A N/A N/A
20 N/A N/A N/A N/A N/A N/A
21 N/A N/A N/A N/A N/A N/A
22 N/A N/A N/A N/A N/A N/A
23 N/A N/A N/A N/A N/A N/A
24 N/A N/A N/A N/A N/A N/A
25 N/A N/A N/A N/A N/A N/A
26 N/A N/A N/A N/A N/A N/A
27 N/A N/A N/A N/A N/A N/A
28 N/A N/A N/A N/A N/A N/A
29 N/A N/A N/A N/A N/A N/A
30 N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 2/27/2013

William Haney
Time: 10:00

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A

THIS AREA INTENTIONALLY LEFT BLANK

Daniel Spicuzza

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

Removable (NET)
Comments

Exposure Rate  (µR/hr)

Contact

IHS1-007

N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET)

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: N/A

3/5/2013 11:00 Daniel Spicuzza N/A

N/A MinutesStatic Count Time:

3/5/2013

N/A

Exposure Rate Survey of Removal Area

N/A

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

James C. Young Jr.

IHS1-012SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

N/A

167121

N/A

(dpm/100cm2)

N/A

N/A

5N/A

N/A

N/A
µR/hr

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number10:15

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

N/A N/A

Model 19

N/A

8/14/2013

N/A N/A

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

All readings are in microR/hr. # / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

This is an exposure rate survey.  Readings were taken at waist level.

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A N/A N/A N/A
2 N/A N/A N/A N/A N/A N/A
3 N/A N/A N/A N/A N/A N/A
4 N/A N/A N/A N/A N/A N/A
5 N/A N/A N/A N/A N/A N/A
6 N/A N/A N/A N/A N/A N/A
7 N/A N/A N/A N/A N/A N/A
8 N/A N/A N/A N/A N/A N/A
9 N/A N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A N/A
11 N/A N/A N/A N/A N/A N/A
12 N/A N/A N/A N/A N/A N/A
13 N/A N/A N/A N/A N/A N/A
14 N/A N/A N/A N/A N/A N/A
15 N/A N/A N/A N/A N/A N/A
16 N/A N/A N/A N/A N/A N/A
17 N/A N/A N/A N/A N/A N/A
18 N/A N/A N/A N/A N/A N/A
19 N/A N/A N/A N/A N/A N/A
20 N/A N/A N/A N/A N/A N/A
21 N/A N/A N/A N/A N/A N/A
22 N/A N/A N/A N/A N/A N/A
23 N/A N/A N/A N/A N/A N/A
24 N/A N/A N/A N/A N/A N/A
25 N/A N/A N/A N/A N/A N/A
26 N/A N/A N/A N/A N/A N/A
27 N/A N/A N/A N/A N/A N/A
28 N/A N/A N/A N/A N/A N/A
29 N/A N/A N/A N/A N/A N/A
30 N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 3/5/2013

Daniel Spicuzza
Time: 11:00

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-012

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

James C. Young Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 98639

9/5/2013 14:25 Daniel Spicuzza 316936

N/A MinutesStatic Count Time:

9/5/2013

N/A

Gamma Scan Survey Following Backfill

N/A

44-10

Isotopes of Concern: Th-232

DATE:

NSF Indian Head IR Site 1 Excavation Area

William Wylie

IHS1-021SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

N/A

N/A

INSTRUMENTATION USED

N/A

(dpm/100cm2)

CPM

6000

N/AN/A

N/A

N/A
N/A

N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number11:30

Total            
% Efficiency

Calibration 
Due Date (dpm/100cm2)

          Instrument       %      
Efficiency

Model 
Inst/Det.

   MDC/MDA +

N/A

2350-1 6/27/2014

N/A

N/A

N/A

N/A

denotes range of gamma scan survey in area

# denotes G/A radiation readings

K=1,000 CPM. # / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

This is a gamma scan survey of the IR Site 1 area following backfill.

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 9/5/2013

Daniel Spicuzza
Time: 14:25

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head IR Site 1 Excavation Area

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-021

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

William Wylie

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



 

 

 
 

 
 
 

Appendix H 
Excavation Area Soil Sample Laboratory 

Data 
 
 
 
 
 
 
 
 
 
 
 



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-1721-2
Client Project/Site: Waste Characterizations

For:
Aleut World Solutions
4300 B Street
Suite 402
Anchorage, Alaska 99503

Attn: Mary Ann Tapia

Authorized for release by:
4/4/2013 2:55:19 PM
Erika Starman
Project Manager I
erika.starman@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1721-2
Project/Site: Waste Characterizations

Job ID: 160-1721-2

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: Waste Characterizations

Report Number: 160-1721-2

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 3/7/2013 1:00 PM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperature of the cooler at receipt was 18.0º C.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Sample 1HS1L5-B1 (160-1721-5) was analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with DOE A01R_Th. The 
samples were leached on 03/13/2013, prepared on 03/20/2013 and analyzed on 03/22/2013. 

Thorium-230 was detected in method blank MB 160-40676/1-A at a level that was above the method detection limit but below the reporting 
limit. Refer to the QC report for details.

Sample 1HS1L5-B1 (160-1721-5)[16X] required dilution prior to analysis due to the high activity of the sample.  The reporting limits have 
been adjusted accordingly.

The soil sample has little rocks and is non-homogenous.  The Thorium samples,  (160-1721-5 DU) and 1HS1L5-B1 (160-1721-5), did not 
pass RER duplicity criteria due to the non-homogeneity of the sample. The data have been qualfied and reported. 

TestAmerica St. Louis
Page 3 of 14 4/4/2013
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1721-2
Project/Site: Waste Characterizations

Job ID: 160-1721-2 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

No other difficulties were encountered during the Isotopic Thorium analysis.

All other quality control parameters were within the acceptance limits.

ISOTOPIC URANIUM (ALPHA SPECTROMETRY)

Sample 1HS1L5-B1 (160-1721-5) was analyzed for Isotopic Uranium (Alpha Spectrometry) in accordance with DOE. The samples were 
leached on 03/13/2013, prepared on 03/14/2013 and analyzed on 03/18/2013. 

No other difficulties were encountered during the Isotopic Uranium analysis.

All other quality control parameters were within the acceptance limits.

RADIUM-226 BY GAMMA SPEC (21 DAY INGROWTH)

Sample 1HS1L5-B1 (160-1721-5) was analyzed for Radium-226 by gamma spec (21 day ingrowth) in accordance with EPA GA_01_R. The 
samples were leached on 03/13/2013, prepared on 03/13/2013 and analyzed on 04/03/2013. 

No other difficulties were encountered during the Radium 226 analysis.

All other quality control parameters were within the acceptance limits.
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Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-1721-2

Login Number: 1721

Question Answer Comment

Creator: Daniels, Brian

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

FalseSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-1721-2Client: Aleut World Solutions

Project/Site: Waste Characterizations

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-1721-2Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Uranium (Alpha Spectrometry) TAL SL

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

DOEGA-01-R Radium-226 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-1721-2Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-1721-5 1HS1L5-B1 Solid 03/01/13 08:10 03/07/13 13:00

TestAmerica St. Louis

Page 8 of 14 4/4/2013

1
2
3
4
5
6
7
8
9

10
11



Client Sample Results
TestAmerica Job ID: 160-1721-2Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1721-5Client Sample ID: 1HS1L5-B1
Matrix: SolidDate Collected: 03/01/13 08:10

Date Received: 03/07/13 13:00

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 152

(2σ+/-)

16.4
(2σ+/-)

1603/22/13 01:0703/20/13 05:11pCi/g1.0116.0
RL MDC

10.3
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/20/13 05:11 03/22/13 01:07 160.46916.01.061.051.58Thorium-230

pCi/g 03/20/13 05:11 03/22/13 01:07 160.46716.013.99.23123Thorium-232

Thorium-229 30 - 110

Tracer

03/20/13 05:11 03/22/13 01:07 16

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.9

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Analyte

Uranium-233/234 0.636

(2σ+/-)

0.168
(2σ+/-)

103/18/13 16:5803/14/13 08:20pCi/g0.07321.00
RL MDC

0.159
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/14/13 08:20 03/18/13 16:58 10.05101.000.03420.0341U0.0217Uranium-235/236

pCi/g 03/14/13 08:20 03/18/13 16:58 10.05581.000.1770.1660.713Uranium-238

Uranium-232 30 - 110

Tracer

03/14/13 08:20 03/18/13 16:58 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.7

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Analyte

Radium-226 1.23

(2σ+/-)

0.714
(2σ+/-)

104/03/13 20:1003/13/13 11:19pCi/g0.7851.00
RL MDC

0.703
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.
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QC Sample Results
TestAmerica Job ID: 160-1721-2Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-40676/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41272 Prep Batch: 40676

Thorium-228
Analyte

U 103/21/13 20:2103/20/13 05:11pCi/g0.0703
MDC

1.00
RL

0.04440.0443
(2σ+/-) (2σ+/-)

MB

0.03107

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

103/21/13 20:2103/20/13 05:11pCi/g0.04601.000.07870.07780.1375Thorium-230

103/21/13 20:2103/20/13 05:11pCi/g0.04181.000.003060.00306U-0.001160Thorium-232

Tracer

Thorium-229 30 - 110 03/20/13 05:11 03/21/13 20:21 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

83.5

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-40676/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41273 Prep Batch: 40676

Thorium-230
Analyte

118-8110124.8524.5 2.56 1.00 0.0600
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

80.9

LCS

Client Sample ID: 1HS1L5-B1Lab Sample ID: 160-1721-5 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 42031 Prep Batch: 40676

Thorium-228
Analyte

12.5181.26152 11.8 16.0 1.22
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 1.58 1.665 1.41 16.0 1.22 pCi/g 0.03 1

Thorium-232 123 62.42 9.93 16.0 0.771 pCi/g 2.56 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

52.6

DU

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-39988/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40500 Prep Batch: 39988

Uranium-233/234
Analyte

U 103/18/13 16:5803/14/13 08:20pCi/g0.0355
MDC

1.00
RL

0.02920.0291
(2σ+/-) (2σ+/-)

MB

0.02348

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

103/18/13 16:5803/14/13 08:20pCi/g0.04421.000.003900.00390U-0.001948Uranium-235/236

103/18/13 16:5803/14/13 08:20pCi/g0.04081.000.01720.0172U0.005207Uranium-238

Tracer

Uranium-232 30 - 110 03/14/13 08:20 03/18/13 16:58 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

107

MB MB

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-1721-2Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39988/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40501 Prep Batch: 39988

Uranium-233/23
4

Analyte

120-84865.6016.53 0.645 1.00 0.0468
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Uranium-238 6.78 5.837 0.665 1.00 0.0234 pCi/g 86 82 - 122

Uranium-232

Tracer

30 - 110

LCS

Qualifier Limits%Yield

102

LCS

Client Sample ID: 1HS1L5-B1Lab Sample ID: 160-1721-5 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40743 Prep Batch: 39988

Uranium-233/23
4

Analyte

10.030.62480.636 0.160 1.00 0.0654
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Uranium-235/23
6

0.0217 U 0.01382 U 0.0324 1.00 0.0643 pCi/g 0.12 1

Uranium-238 0.713 0.5100 0.143 1.00 0.0629 pCi/g 0.63 1

Uranium-232

Tracer

30 - 110

DU

Qualifier Limits%Yield

100

DU

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-40055/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 43937 Prep Batch: 40055

Radium-226
Analyte

U 104/03/13 10:1403/13/13 11:19pCi/g0.160
MDC

1.00
RL

0.07400.0740
(2σ+/-) (2σ+/-)

MB

0.002501

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-40055/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 43938 Prep Batch: 40055

Americium-241
Analyte

116-87103100.897.6 10.6 1.22
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.9 32.32 3.44 0.308 pCi/g 101 87 - 120

Cobalt-60 26.0 25.84 2.65 0.184 pCi/g 99 87 - 115
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QC Sample Results
TestAmerica Job ID: 160-1721-2Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: GA-01-R - Radium-226 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: 1HS1L5-B1Lab Sample ID: 160-1721-5 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 44103 Prep Batch: 40055

Radium-226
Analyte

10.101.0841.23 0.649 1.00 0.724
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

TestAmerica St. Louis
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QC Association Summary
TestAmerica Job ID: 160-1721-2Client: Aleut World Solutions

Project/Site: Waste Characterizations

Rad

Leach Batch: 39465

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-1721-5 1HS1L5-B1 Total/NA

Solid Dry and Grind160-1721-5 DU 1HS1L5-B1 Total/NA

Prep Batch: 39988

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 39465160-1721-5 1HS1L5-B1 Total/NA

Solid ExtChrom 39465160-1721-5 DU 1HS1L5-B1 Total/NA

Solid ExtChromLCS 160-39988/2-A Lab Control Sample Total/NA

Solid ExtChromMB 160-39988/1-A Method Blank Total/NA

Prep Batch: 40055

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-21 39465160-1721-5 1HS1L5-B1 Total/NA

Solid Fill_Geo-21 39465160-1721-5 DU 1HS1L5-B1 Total/NA

Solid Fill_Geo-21LCS 160-40055/2-A Lab Control Sample Total/NA

Solid Fill_Geo-21MB 160-40055/1-A Method Blank Total/NA

Prep Batch: 40676

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 39465160-1721-5 1HS1L5-B1 Total/NA

Solid ExtChrom 39465160-1721-5 DU 1HS1L5-B1 Total/NA

Solid ExtChromLCS 160-40676/2-A Lab Control Sample Total/NA

Solid ExtChromMB 160-40676/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-1721-2Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

86.9160-1721-5

Percent Yield (Acceptance Limits)

1HS1L5-B1

52.6160-1721-5 DU 1HS1L5-B1

80.9LCS 160-40676/2-A Lab Control Sample

83.5MB 160-40676/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229

Method: A-01-R - Isotopic Uranium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

U-232

94.7160-1721-5

Percent Yield (Acceptance Limits)

1HS1L5-B1

100160-1721-5 DU 1HS1L5-B1

102LCS 160-39988/2-A Lab Control Sample

107MB 160-39988/1-A Method Blank

Tracer/Carrier Legend

U-232 = Uranium-232
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-1721-1
Client Project/Site: Waste Characterizations

For:
Aleut World Solutions
4300 B Street
Suite 402
Anchorage, Alaska 99503

Attn: Mary Ann Tapia

Authorized for release by:
4/4/2013 2:51:21 PM
Erika Starman
Project Manager I
erika.starman@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1721-1
Project/Site: Waste Characterizations

Job ID: 160-1721-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: Waste Characterizations

Report Number: 160-1721-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 3/7/2013 1:00 PM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperature of the cooler at receipt was 18.0º C.

CESIUM-137 & OTHER GAMMA EMITTERS (GS)

Samples 1HS1L5-A1 (160-1721-1), 1HS1L5-A2 (160-1721-2), 1HS1L5-A3 (160-1721-3), 1HS1L5-A4 (160-1721-4), 1HS1L5-B1 
(160-1721-5), 1HS1L5-B2 (160-1721-6), 1HS1L5-B3 (160-1721-7), 1HS1L5-C1 (160-1721-8), 1HS1L5-C2 (160-1721-9), 1HS1L5-C3 
(160-1721-10), 1HS1L5-D2 (160-1721-11), 1HS1L5-D3 (160-1721-12), 1HS1L5-E2 (160-1721-13), 1HS1L5-E3 (160-1721-14), 
1HS1L5-F2 (160-1721-15) and 1HS1L5-F3 (160-1721-16) were analyzed for Cesium-137 & Other Gamma Emitters (GS) in accordance 
with DOE GA-01-R. The samples were leached on 03/11/2013, prepared on 03/13/2013 and analyzed on 03/19/2013. 

The reporting limit for Cesium-137 analyzed by gamma spectroscopy was not met due to the presence of high activity in the sample.  The 
data is reported with the MDC achieved.  1HS1L5-B1 (160-1721-5)

No other difficulties were encountered during the Gamma spec analyses.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1721-1
Project/Site: Waste Characterizations

Job ID: 160-1721-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

All other quality control parameters were within the acceptance limits.
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1234567891011

St. Louis 
13715 Rider Trail North 

~u,0 L{J L,, 

TestAmerica 
Chain of Custody Record THE LEADER £N ENVIRON:MENTAL TES"fl.NG 

Earth City, MO 63045 

phone 314298.8566 fa.x314.298.8757 - TestA.merica. Laborateries, Inc. 

Client Contact Project Manager: Daniel Spicuzza Site Contact: Daniel Spicuzza Date: 3/412013 icOC No: IH-3 

/W'JS, LLC Tel/Fax: 412 848-7022/888 705--7408 Lab Contact: Erika Starman Carrier: Fed Ex - \ of-~- COCs 

615 E. 82nd. Ave. Suite 200 Analysis Turnaround Time Job No. USN-2011-008 

Anchorage, AK 99518 Cl!lendar ( C ) or Work Days (W) C .;.-.., 
(907) 278-2311 Phone TATifdilferentftomBelcw ..1L "I' ... 
(907) 278-2350 D '"' SDGNo. FAX 2weeks .. :: 
Project Name: NSF lncfian Head D " 1 week .. 

N 

Site: NsF Indian Head IR Site 1 D 2days 
~ e; 

~ 
Quote# 16001836 D 1 day e; 

~ 
"' "' 

Sample Sample Sample #of 
s ., 

Sample Identification Date Time Type Matrix Cont. 
C Sommle g,,,.,,ific Notes: 0 

. .. 

IHS1L5-A1 3/1/2013 0750 Grab s 1 X Ac-228 for Th-232 

IHS1l5-A2 3/!/2013 0755 Grnb s 1 X IAc-228 for To-232 

IHS1L5-A3 3/1/2013 0800 Grab s 1 X Ac-228 for Th-232 

IHS1L5-A4 3/1/2013 0805 Grab s 1 X Ac-228 forTh-232 

IHS1L5-B1 3/1/2013 0810 Grab s 1 X Ac-228 for Th-232 

IHS1l5-B2 , 3/l/2013 0815 Grab s 1 X Ac-228 forTh-232 

IHS1L5-B3 3/1/2013 0820 Grab s 1 X Ac-228 for Th-232 

IHS1L5-C1 3/1/2013 0825 Grab s 1 X Ac-228 forTh-232 

IHS1L5-C2 3/ 1/2013 0830 Grab s 1 X Ac-228 for Th-232 

IHS1L5-C3 3/1/2013 d835 Grab s 1 X Ac-228 for Th-232 

1HS1L5-02 3/1/2013 0840 Gn,b s 1 X Ac-228 for Th-232 

IHS1L5-D3 3/1/2013 0845 Grab s 1 X Ac-228 for Th-232 

Preservation Used: 1= Ice, 2= Ha; 3= H2S04; 4=HN03; 5=NaOH; 6= Oiher 

Possible Hazard Identification ~-
sample Dlsposaf ( A tee ma~ect if samples are retained longer than 1 month] 

D Non-Hazard DF7ammable Dskinimtant PaisonB D Unknown D Reil.Im To Client I osa/ By Lab D ArciJive For Months 

Special Instructions/QC Requirements & Comments: QC Level IV. 

- I'\ 

:~_r;. 1. ' Company: A WS Date/ fime: Received by: Compa,zy: DatM 
f',4 .'14 - 3/4/2013/1600 /____.;-f ,.+ J 7 rJ /J.,.v 

Relinquished by~ I Company: Date/Ttme: !Received by: Company. Date/fone: 

[Relinquished by: Company: Date/Time: Received by: Company: Date/Time: 

• 
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1234567891011

St. Louis 
13715 Rider Trail North Test America 

Chain of Custody Record 
THE LEADER IN ENVIRONMENTAL TESTING 

Earth City, MO 63045 

phone 314.298.8566 fax 314.298.8757 TestAmerica Laboratories. Inc. 

Client Contact Project Manager: Daniel Spicuzza Site Contact: Daniel Spicuzza Date: 3/4/2013 COC No: IH-3 

AWS, LLC Tel/Fax: 412 848-7022/888 705-7408 Lab Contact Erika Starman Carrier. Fed Ex of COCs 

615 E. 82nd. Ave. Suite 200 Analysis Turnaround Time ;:ti;;!>'" Job No. USN-2011-008 I 
Anchorage, AK 99518 Calendar ( C) or Work Days (W) C 

;;:~pj 

(907) 278-2311 Phone TAT if different from Below ..21_ I I 
(907) 278-2350 FAX D 2weeks I~ 

SDGNo. 

Project Name: NSF Indian Head D I week 

Site: NSF Indian Head JR Site 1 D 2days ~l < 
Quote# 16001836 D 1 day Ii 

i«i Q., 

Sample Sample Sample #of 
~~ i 
1~; = 

Sample Identification Date Time Type Matrix Con~ ti~ Sample Specific Notes: 

IHS1L5--E2 3/1/2013 0850 Grab s 1 X Ac-228 for Th-232 

IHS1L5--E3 3/1/2013 0855 Grab s 1 X Ac-228 for Th-232 

IHS1L5--F2 3/1/2013 0900 Grab s 1 X Ac-228 for Th-232 

IHS1L5-F3 3/1/2013 0905 Grab s 1 X Ac-228 for Th-232 

Ac-228 for Th-232 

Preservation Used: l = Ice, 2= HCI; 3= H2S04; 4=HN03; S=NaOH; 6= Other 

Possible Hazard Identification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

D Non-Hazard DF!ammable D Skin Irritant PoisonB D Unknown D D Return To Client D Disposal By Lab D Archive For Months 

Special Instructions/QC Requirements & Comments: QC Level IV. 

Relinquished by: Company: A WS Date/Time: Received by: Company: DJ/7j-5 3/4/2013/1600 _t_:-[ f ..,,_. /3ikJ 
Relinquished by: Company: Dateffirne: Received by: Company: Date/Time: 

Relinquished by: Company: Date/Time: Received by: Company: Dateffime: 



Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-1721-1

Login Number: 1721

Question Answer Comment

Creator: Daniels, Brian

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

FalseSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
Page 7 of 19 4/4/2013

1
2
3
4
5
6
7
8
9

10
11



Definitions/Glossary
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method Method Description LaboratoryProtocol

DOEGA-01-R Cesium-137 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-1721-1 1HS1L5-A1 Solid 03/01/13 07:50 03/07/13 13:00

160-1721-2 1HS1L5-A2 Solid 03/01/13 07:55 03/07/13 13:00

160-1721-3 1HS1L5-A3 Solid 03/01/13 08:00 03/07/13 13:00

160-1721-4 1HS1L5-A4 Solid 03/01/13 08:05 03/07/13 13:00

160-1721-5 1HS1L5-B1 Solid 03/01/13 08:10 03/07/13 13:00

160-1721-6 1HS1L5-B2 Solid 03/01/13 08:15 03/07/13 13:00

160-1721-7 1HS1L5-B3 Solid 03/01/13 08:20 03/07/13 13:00

160-1721-8 1HS1L5-C1 Solid 03/01/13 08:25 03/07/13 13:00

160-1721-9 1HS1L5-C2 Solid 03/01/13 08:30 03/07/13 13:00

160-1721-10 1HS1L5-C3 Solid 03/01/13 08:35 03/07/13 13:00

160-1721-11 1HS1L5-D2 Solid 03/01/13 08:40 03/07/13 13:00

160-1721-12 1HS1L5-D3 Solid 03/01/13 08:45 03/07/13 13:00

160-1721-13 1HS1L5-E2 Solid 03/01/13 08:50 03/07/13 13:00

160-1721-14 1HS1L5-E3 Solid 03/01/13 08:55 03/07/13 13:00

160-1721-15 1HS1L5-F2 Solid 03/01/13 09:00 03/07/13 13:00

160-1721-16 1HS1L5-F3 Solid 03/01/13 09:05 03/07/13 13:00

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1721-1Client Sample ID: 1HS1L5-A1
Matrix: SolidDate Collected: 03/01/13 07:50

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.714

(2σ+/-)

0.253
(2σ+/-)

103/19/13 14:0503/13/13 11:19pCi/g0.386
RL MDC

0.242
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 14:05 10.08980.2000.07940.07800.145Cesium-137

pCi/g 03/13/13 11:19 03/19/13 14:05 10.3860.2530.2420.714Thorium-232

Bi-214 0.552 0.190 0.199 0.138 pCi/g 03/13/13 11:19 03/19/13 14:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-212 0.768 0.185 0.210 0.188 pCi/g 03/13/13 11:19 03/19/13 14:05 1

Pb-214 0.610 0.167 0.179 0.170 pCi/g 03/13/13 11:19 03/19/13 14:05 1

Tl-208 0.305 0.0932 0.0984 0.0687 pCi/g 03/13/13 11:19 03/19/13 14:05 1

Lab Sample ID: 160-1721-2Client Sample ID: 1HS1L5-A2
Matrix: SolidDate Collected: 03/01/13 07:55

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.586

(2σ+/-)

0.181
(2σ+/-)

103/19/13 14:0503/13/13 11:19pCi/g0.0918
RL MDC

0.171
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 14:05 10.07280.2000.04110.0411U-0.0135Cesium-137

pCi/g 03/13/13 11:19 03/19/13 14:05 10.09180.1810.1710.586Thorium-232

Bi-214 0.405 0.117 0.125 0.0900 pCi/g 03/13/13 11:19 03/19/13 14:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 3.47 0.977 1.04 0.993 pCi/g 03/13/13 11:19 03/19/13 14:05 1

Pb-212 0.424 0.0886 0.104 0.0855 pCi/g 03/13/13 11:19 03/19/13 14:05 1

Pb-214 0.529 0.102 0.116 0.0589 pCi/g 03/13/13 11:19 03/19/13 14:05 1

Tl-208 0.179 0.0573 0.0603 0.0449 pCi/g 03/13/13 11:19 03/19/13 14:05 1

Lab Sample ID: 160-1721-3Client Sample ID: 1HS1L5-A3
Matrix: SolidDate Collected: 03/01/13 08:00

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.872

(2σ+/-)

0.207
(2σ+/-)

103/19/13 14:1203/13/13 11:19pCi/g0.135
RL MDC

0.187
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 14:12 10.1300.2000.1200.120U-0.0219Cesium-137

pCi/g 03/13/13 11:19 03/19/13 14:12 10.1350.2070.1870.872Thorium-232

Bi-214 0.697 0.160 0.176 0.0852 pCi/g 03/13/13 11:19 03/19/13 14:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 7.57 1.61 1.78 1.24 pCi/g 03/13/13 11:19 03/19/13 14:12 1

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1721-3Client Sample ID: 1HS1L5-A3
Matrix: SolidDate Collected: 03/01/13 08:00

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Pb-212 0.803 0.189 0.216 0.187 pCi/g 03/13/13 11:19 03/19/13 14:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 0.799 0.168 0.187 0.151 pCi/g 03/13/13 11:19 03/19/13 14:12 1

Tl-208 0.276 0.0949 0.0991 0.0804 pCi/g 03/13/13 11:19 03/19/13 14:12 1

Lab Sample ID: 160-1721-4Client Sample ID: 1HS1L5-A4
Matrix: SolidDate Collected: 03/01/13 08:05

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.862

(2σ+/-)

0.212
(2σ+/-)

103/19/13 14:0603/13/13 11:19pCi/g0.0813
RL MDC

0.193
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 14:06 10.07490.2000.01440.0144U0.000Cesium-137

pCi/g 03/13/13 11:19 03/19/13 14:06 10.08130.2120.1930.862Thorium-232

Bi-214 0.575 0.143 0.155 0.130 pCi/g 03/13/13 11:19 03/19/13 14:06 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 6.04 1.12 1.28 0.955 pCi/g 03/13/13 11:19 03/19/13 14:06 1

Pb-212 0.625 0.0998 0.128 0.0800 pCi/g 03/13/13 11:19 03/19/13 14:06 1

Pb-214 0.641 0.125 0.142 0.0974 pCi/g 03/13/13 11:19 03/19/13 14:06 1

Tl-208 0.271 0.0663 0.0720 0.0518 pCi/g 03/13/13 11:19 03/19/13 14:06 1

Lab Sample ID: 160-1721-5Client Sample ID: 1HS1L5-B1
Matrix: SolidDate Collected: 03/01/13 08:10

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 71.2

(2σ+/-)

7.47
(2σ+/-)

103/19/13 14:0703/13/13 11:19pCi/g0.782
RL MDC

1.75
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 14:07 10.4970.2000.3020.301U0.243Cesium-137

pCi/g 03/13/13 11:19 03/19/13 14:07 10.7827.471.7571.2Thorium-232

Bi-212 73.8 6.12 9.80 4.87 pCi/g 03/13/13 11:19 03/19/13 14:07 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.41 0.654 0.670 0.707 pCi/g 03/13/13 11:19 03/19/13 14:07 1

K-40 17.3 3.59 4.00 2.64 pCi/g 03/13/13 11:19 03/19/13 14:07 1

Pb-212 78.4 1.21 10.2 0.684 pCi/g 03/13/13 11:19 03/19/13 14:07 1

Pb-214 1.10 0.614 0.624 0.725 pCi/g 03/13/13 11:19 03/19/13 14:07 1

Tl-208 25.5 0.768 2.75 0.439 pCi/g 03/13/13 11:19 03/19/13 14:07 1
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Client Sample Results
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1721-6Client Sample ID: 1HS1L5-B2
Matrix: SolidDate Collected: 03/01/13 08:15

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 2.50

(2σ+/-)

0.491
(2σ+/-)

103/19/13 14:0803/13/13 11:19pCi/g0.179
RL MDC

0.420
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 14:08 10.1200.2000.07560.0752U0.0753Cesium-137

pCi/g 03/13/13 11:19 03/19/13 14:08 10.1790.4910.4202.50Thorium-232

Bi-212 2.49 0.880 0.918 0.662 pCi/g 03/13/13 11:19 03/19/13 14:08 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.772 0.229 0.243 0.227 pCi/g 03/13/13 11:19 03/19/13 14:08 1

K-40 10.3 1.62 1.94 0.472 pCi/g 03/13/13 11:19 03/19/13 14:08 1

Pb-212 2.18 0.260 0.383 0.227 pCi/g 03/13/13 11:19 03/19/13 14:08 1

Pb-214 0.999 0.238 0.259 0.207 pCi/g 03/13/13 11:19 03/19/13 14:08 1

Tl-208 0.697 0.117 0.138 0.0822 pCi/g 03/13/13 11:19 03/19/13 14:08 1

Lab Sample ID: 160-1721-7Client Sample ID: 1HS1L5-B3
Matrix: SolidDate Collected: 03/01/13 08:20

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 2.12

(2σ+/-)

0.415
(2σ+/-)

103/19/13 14:1103/13/13 11:19pCi/g0.109
RL MDC

0.354
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 14:11 10.1180.2000.06950.0694U0.0364Cesium-137

pCi/g 03/13/13 11:19 03/19/13 14:11 10.1090.4150.3542.12Thorium-232

Bi-212 2.92 0.817 0.871 0.515 pCi/g 03/13/13 11:19 03/19/13 14:11 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.933 0.194 0.217 0.173 pCi/g 03/13/13 11:19 03/19/13 14:11 1

K-40 6.89 1.34 1.52 1.04 pCi/g 03/13/13 11:19 03/19/13 14:11 1

Pb-212 2.30 0.238 0.380 0.192 pCi/g 03/13/13 11:19 03/19/13 14:11 1

Pb-214 1.00 0.173 0.202 0.198 pCi/g 03/13/13 11:19 03/19/13 14:11 1

Tl-208 0.796 0.116 0.143 0.0792 pCi/g 03/13/13 11:19 03/19/13 14:11 1

Lab Sample ID: 160-1721-8Client Sample ID: 1HS1L5-C1
Matrix: SolidDate Collected: 03/01/13 08:25

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.489

(2σ+/-)

0.151
(2σ+/-)

103/19/13 14:0703/13/13 11:19pCi/g0.0960
RL MDC

0.143
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 14:07 10.06780.2000.03600.0360U0.00275Cesium-137

pCi/g 03/13/13 11:19 03/19/13 14:07 10.09600.1510.1430.489Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1721-8Client Sample ID: 1HS1L5-C1
Matrix: SolidDate Collected: 03/01/13 08:25

Date Received: 03/07/13 13:00

Bi-214 0.403 0.111 0.119 0.0989 pCi/g 03/13/13 11:19 03/19/13 14:07 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 3.78 0.952 1.03 0.707 pCi/g 03/13/13 11:19 03/19/13 14:07 1

Pb-212 0.480 0.0938 0.113 0.0844 pCi/g 03/13/13 11:19 03/19/13 14:07 1

Pb-214 0.429 0.0960 0.106 0.0787 pCi/g 03/13/13 11:19 03/19/13 14:07 1

Tl-208 0.148 0.0518 0.0541 0.0520 pCi/g 03/13/13 11:19 03/19/13 14:07 1

Lab Sample ID: 160-1721-9Client Sample ID: 1HS1L5-C2
Matrix: SolidDate Collected: 03/01/13 08:30

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.17

(2σ+/-)

0.259
(2σ+/-)

103/19/13 14:0903/13/13 11:19pCi/g0.131
RL MDC

0.230
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 14:09 10.1520.2000.03010.0301U0.000Cesium-137

pCi/g 03/13/13 11:19 03/19/13 14:09 10.1310.2590.2301.17Thorium-232

Bi-214 0.828 0.223 0.239 0.204 pCi/g 03/13/13 11:19 03/19/13 14:09 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 10.4 1.73 2.04 0.998 pCi/g 03/13/13 11:19 03/19/13 14:09 1

Pb-212 1.26 0.187 0.248 0.163 pCi/g 03/13/13 11:19 03/19/13 14:09 1

Pb-214 0.797 0.161 0.181 0.215 pCi/g 03/13/13 11:19 03/19/13 14:09 1

Tl-208 0.419 0.0939 0.103 0.0517 pCi/g 03/13/13 11:19 03/19/13 14:09 1

Lab Sample ID: 160-1721-10Client Sample ID: 1HS1L5-C3
Matrix: SolidDate Collected: 03/01/13 08:35

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.56

(2σ+/-)

0.319
(2σ+/-)

103/19/13 14:1103/13/13 11:19pCi/g0.286
RL MDC

0.275
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 14:11 10.1250.2000.1230.123U-0.0110Cesium-137

pCi/g 03/13/13 11:19 03/19/13 14:11 10.2860.3190.2751.56Thorium-232

Bi-214 0.873 0.197 0.217 0.164 pCi/g 03/13/13 11:19 03/19/13 14:11 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 7.98 1.52 1.73 1.20 pCi/g 03/13/13 11:19 03/19/13 14:11 1

Pb-212 1.20 0.194 0.324 0.191 pCi/g 03/13/13 11:19 03/19/13 14:11 1

Pb-214 1.04 0.201 0.244 0.183 pCi/g 03/13/13 11:19 03/19/13 14:11 1

Tl-208 0.459 0.113 0.123 0.0991 pCi/g 03/13/13 11:19 03/19/13 14:11 1
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Client Sample Results
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1721-11Client Sample ID: 1HS1L5-D2
Matrix: SolidDate Collected: 03/01/13 08:40

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.18

(2σ+/-)

0.260
(2σ+/-)

103/19/13 14:5903/13/13 11:19pCi/g0.0829
RL MDC

0.230
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 14:59 10.06580.2000.03520.0352U0.000335Cesium-137

pCi/g 03/13/13 11:19 03/19/13 14:59 10.08290.2600.2301.18Thorium-232

Bi-214 0.393 0.119 0.126 0.0949 pCi/g 03/13/13 11:19 03/19/13 14:59 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 2.09 0.701 0.733 0.712 pCi/g 03/13/13 11:19 03/19/13 14:59 1

Pb-212 1.07 0.124 0.186 0.0933 pCi/g 03/13/13 11:19 03/19/13 14:59 1

Pb-214 0.436 0.100 0.110 0.0886 pCi/g 03/13/13 11:19 03/19/13 14:59 1

Tl-208 0.365 0.0686 0.0784 0.0433 pCi/g 03/13/13 11:19 03/19/13 14:59 1

Lab Sample ID: 160-1721-12Client Sample ID: 1HS1L5-D3
Matrix: SolidDate Collected: 03/01/13 08:45

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 3.00

(2σ+/-)

0.530
(2σ+/-)

103/19/13 15:0003/13/13 11:19pCi/g0.237
RL MDC

0.432
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 15:00 10.1290.2000.1020.09970.220Cesium-137

pCi/g 03/13/13 11:19 03/19/13 15:00 10.2370.5300.4323.00Thorium-232

Bi-214 0.872 0.229 0.246 0.172 pCi/g 03/13/13 11:19 03/19/13 15:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 7.66 1.66 1.84 1.03 pCi/g 03/13/13 11:19 03/19/13 15:00 1

Pb-212 3.00 0.296 0.488 0.237 pCi/g 03/13/13 11:19 03/19/13 15:00 1

Pb-214 0.913 0.196 0.218 0.214 pCi/g 03/13/13 11:19 03/19/13 15:00 1

Tl-208 1.14 0.167 0.205 0.0963 pCi/g 03/13/13 11:19 03/19/13 15:00 1

Lab Sample ID: 160-1721-13Client Sample ID: 1HS1L5-E2
Matrix: SolidDate Collected: 03/01/13 08:50

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.811

(2σ+/-)

0.221
(2σ+/-)

103/19/13 15:0303/13/13 11:19pCi/g0.123
RL MDC

0.205
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 15:03 10.07120.2000.03990.0399U-0.00961Cesium-137

pCi/g 03/13/13 11:19 03/19/13 15:03 10.1230.2210.2050.811Thorium-232

Bi-212 1.39 0.439 0.462 0.256 pCi/g 03/13/13 11:19 03/19/13 15:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1721-13Client Sample ID: 1HS1L5-E2
Matrix: SolidDate Collected: 03/01/13 08:50

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Bi-214 0.700 0.144 0.161 0.113 pCi/g 03/13/13 11:19 03/19/13 15:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 3.91 0.939 1.02 0.977 pCi/g 03/13/13 11:19 03/19/13 15:03 1

Pb-212 0.791 0.128 0.164 0.115 pCi/g 03/13/13 11:19 03/19/13 15:03 1

Pb-214 0.698 0.133 0.151 0.141 pCi/g 03/13/13 11:19 03/19/13 15:03 1

Tl-208 0.366 0.0730 0.0822 0.0510 pCi/g 03/13/13 11:19 03/19/13 15:03 1

Lab Sample ID: 160-1721-14Client Sample ID: 1HS1L5-E3
Matrix: SolidDate Collected: 03/01/13 08:55

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.51

(2σ+/-)

0.311
(2σ+/-)

103/19/13 15:0403/13/13 11:19pCi/g0.140
RL MDC

0.270
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 15:04 10.1260.2000.07270.0726U0.0315Cesium-137

pCi/g 03/13/13 11:19 03/19/13 15:04 10.1400.3110.2701.51Thorium-232

Bi-214 1.17 0.224 0.254 0.163 pCi/g 03/13/13 11:19 03/19/13 15:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 8.36 1.62 1.83 1.02 pCi/g 03/13/13 11:19 03/19/13 15:04 1

Pb-212 1.29 0.192 0.254 0.174 pCi/g 03/13/13 11:19 03/19/13 15:04 1

Pb-214 1.07 0.201 0.230 0.223 pCi/g 03/13/13 11:19 03/19/13 15:04 1

Tl-208 0.427 0.101 0.110 0.0842 pCi/g 03/13/13 11:19 03/19/13 15:04 1

Lab Sample ID: 160-1721-15Client Sample ID: 1HS1L5-F2
Matrix: SolidDate Collected: 03/01/13 09:00

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.715

(2σ+/-)

0.172
(2σ+/-)

103/19/13 15:0403/13/13 11:19pCi/g0.222
RL MDC

0.156
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 15:04 10.08170.2000.04860.0485U0.0310Cesium-137

pCi/g 03/13/13 11:19 03/19/13 15:04 10.2220.1720.1560.715Thorium-232

Bi-214 0.630 0.177 0.189 0.174 pCi/g 03/13/13 11:19 03/19/13 15:04 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.31 1.08 1.21 0.408 pCi/g 03/13/13 11:19 03/19/13 15:04 1

Pb-212 0.665 0.148 0.171 0.154 pCi/g 03/13/13 11:19 03/19/13 15:04 1

Pb-214 0.687 0.173 0.187 0.154 pCi/g 03/13/13 11:19 03/19/13 15:04 1

Tl-208 0.238 0.0742 0.0782 0.0755 pCi/g 03/13/13 11:19 03/19/13 15:04 1

TestAmerica St. Louis

Page 16 of 19 4/4/2013

1
2
3
4
5
6
7
8
9

10
11



Client Sample Results
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1721-16Client Sample ID: 1HS1L5-F3
Matrix: SolidDate Collected: 03/01/13 09:05

Date Received: 03/07/13 13:00

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.08

(2σ+/-)

0.304
(2σ+/-)

103/19/13 15:0503/13/13 11:19pCi/g0.172
RL MDC

0.283
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/13/13 11:19 03/19/13 15:05 10.1000.2000.05500.0550U-0.00534Cesium-137

pCi/g 03/13/13 11:19 03/19/13 15:05 10.1720.3040.2831.08Thorium-232

Bi-212 2.04 0.644 0.678 0.366 pCi/g 03/13/13 11:19 03/19/13 15:05 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.832 0.188 0.207 0.181 pCi/g 03/13/13 11:19 03/19/13 15:05 1

K-40 8.29 1.57 1.79 1.41 pCi/g 03/13/13 11:19 03/19/13 15:05 1

Pb-212 0.868 0.158 0.194 0.154 pCi/g 03/13/13 11:19 03/19/13 15:05 1

Pb-214 0.903 0.163 0.188 0.149 pCi/g 03/13/13 11:19 03/19/13 15:05 1

Tl-208 0.326 0.0924 0.0984 0.0921 pCi/g 03/13/13 11:19 03/19/13 15:05 1
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QC Sample Results
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-39448/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40653 Prep Batch: 39448

Actinium-228
Analyte

U 103/19/13 14:0403/13/13 11:19pCi/g0.316
MDCRL

0.1620.162
(2σ+/-) (2σ+/-)

MB

0.02590

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

103/19/13 14:0403/13/13 11:19pCi/g0.06350.2000.03500.0350U0.01213Cesium-137

103/19/13 14:0403/13/13 11:19pCi/g0.3160.1620.162U0.02590Thorium-232

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 03/13/13 11:19 03/19/13 14:04 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39448/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40655 Prep Batch: 39448

Americium-241
Analyte

116-8710198.3397.6 10.4 1.48
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.9 31.35 3.44 0.200 0.461 pCi/g 98 87 - 120

Cobalt-60 26.2 26.28 2.76 0.211 pCi/g 100 87 - 115

Client Sample ID: 1HS1L5-A1Lab Sample ID: 160-1721-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40653 Prep Batch: 39448

Actinium-228
Analyte

10.670.42850.714 0.172 0.187
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Cesium-137 0.145 0.1542 0.0541 0.200 0.0371 pCi/g 0.07 1

Thorium-232 0.714 0.4285 0.172 0.187 pCi/g 0.67 1
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QC Association Summary
TestAmerica Job ID: 160-1721-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Rad

Leach Batch: 38973

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-1721-1 1HS1L5-A1 Total/NA

Solid Dry and Grind160-1721-1 DU 1HS1L5-A1 Total/NA

Solid Dry and Grind160-1721-2 1HS1L5-A2 Total/NA

Solid Dry and Grind160-1721-3 1HS1L5-A3 Total/NA

Solid Dry and Grind160-1721-4 1HS1L5-A4 Total/NA

Solid Dry and Grind160-1721-5 1HS1L5-B1 Total/NA

Solid Dry and Grind160-1721-6 1HS1L5-B2 Total/NA

Solid Dry and Grind160-1721-7 1HS1L5-B3 Total/NA

Solid Dry and Grind160-1721-8 1HS1L5-C1 Total/NA

Solid Dry and Grind160-1721-9 1HS1L5-C2 Total/NA

Solid Dry and Grind160-1721-10 1HS1L5-C3 Total/NA

Solid Dry and Grind160-1721-11 1HS1L5-D2 Total/NA

Solid Dry and Grind160-1721-12 1HS1L5-D3 Total/NA

Solid Dry and Grind160-1721-13 1HS1L5-E2 Total/NA

Solid Dry and Grind160-1721-14 1HS1L5-E3 Total/NA

Solid Dry and Grind160-1721-15 1HS1L5-F2 Total/NA

Solid Dry and Grind160-1721-16 1HS1L5-F3 Total/NA

Prep Batch: 39448

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-0 38973160-1721-1 1HS1L5-A1 Total/NA

Solid Fill_Geo-0 38973160-1721-1 DU 1HS1L5-A1 Total/NA

Solid Fill_Geo-0 38973160-1721-2 1HS1L5-A2 Total/NA

Solid Fill_Geo-0 38973160-1721-3 1HS1L5-A3 Total/NA

Solid Fill_Geo-0 38973160-1721-4 1HS1L5-A4 Total/NA

Solid Fill_Geo-0 38973160-1721-5 1HS1L5-B1 Total/NA

Solid Fill_Geo-0 38973160-1721-6 1HS1L5-B2 Total/NA

Solid Fill_Geo-0 38973160-1721-7 1HS1L5-B3 Total/NA

Solid Fill_Geo-0 38973160-1721-8 1HS1L5-C1 Total/NA

Solid Fill_Geo-0 38973160-1721-9 1HS1L5-C2 Total/NA

Solid Fill_Geo-0 38973160-1721-10 1HS1L5-C3 Total/NA

Solid Fill_Geo-0 38973160-1721-11 1HS1L5-D2 Total/NA

Solid Fill_Geo-0 38973160-1721-12 1HS1L5-D3 Total/NA

Solid Fill_Geo-0 38973160-1721-13 1HS1L5-E2 Total/NA

Solid Fill_Geo-0 38973160-1721-14 1HS1L5-E3 Total/NA

Solid Fill_Geo-0 38973160-1721-15 1HS1L5-F2 Total/NA

Solid Fill_Geo-0 38973160-1721-16 1HS1L5-F3 Total/NA

Solid Fill_Geo-0LCS 160-39448/2-A Lab Control Sample Total/NA

Solid Fill_Geo-0MB 160-39448/1-A Method Blank Total/NA
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-1639-1
Client Project/Site: Waste Characterizations

For:
Aleut World Solutions
4300 B Street
Suite 402
Anchorage, Alaska 99503

Attn: Mary Ann Tapia

Authorized for release by:
3/26/2013 4:25:54 PM
Rhonda Ridenhower
Customer Service Manager
rhonda.ridenhower@testamericainc.com
Designee for
Erika Starman
Project Manager I
erika.starman@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1639-1
Project/Site: Waste Characterizations

Job ID: 160-1639-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: Waste Characterizations

Report Number: 160-1639-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 02/28/2013; the samples arrived in good condition.  The temperature of the coolers at receipt was 20.0 C.

CESIUM-137 & OTHER GAMMA EMITTERS (GS)

Samples IHS1L3-A1 (160-1639-1), IHS1L3-A2 (160-1639-2), IHS1L3-A3 (160-1639-3), IHS1L3-A4 (160-1639-4), IHS1L3-B1 (160-1639-5), 
IHS1L3-B3 (160-1639-7), IHS1L3-B4 (160-1639-8), IHS1L3-C2 (160-1639-9), IHS1L3-C3 (160-1639-10), IHS1L3-C4 (160-1639-11), 
IHS1L3-D2 (160-1639-12), IHS1L3-D3 (160-1639-13), IHS1L3-D4 (160-1639-14), IHS1L3-E3 (160-1639-15), IHS1L3-E4 (160-1639-16), 
IHS1L4-A1 (160-1639-17), IHS1L4-A2 (160-1639-18), IHS1L4-A3 (160-1639-19), IHS1L4-A4 (160-1639-20), IHS1L4-B1 (160-1639-21), 
IHS1L4-B3 (160-1639-23), IHS1L4-B4 (160-1639-24), IHS1L4-C2 (160-1639-25), IHS1L4-C3 (160-1639-26), IHS1L4-C4 (160-1639-27), 
IHS1L4-D2 (160-1639-28), IHS1L4-D3 (160-1639-29), IHS1L4-D4 (160-1639-30), IHS1L4-E2 (160-1639-31) and IHS1L4-E4 
(160-1639-32) were analyzed for Cesium-137 & Other Gamma Emitters (GS) in accordance with DOE GA-01-R. The samples were 
leached on 02/28/2013, prepared on 03/12/2013 and analyzed on 03/15/2013, 03/17/2013, 03/19/2013 and 03/20/2013. 

The reporting limit for Cesium-137 analyzed by gamma spectroscopy was not met due to the presence of activity in the sample.  The data 
is reported with the MDA achieved.  IHS1L3-C2 (160-1639-9)
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1639-1
Project/Site: Waste Characterizations

Job ID: 160-1639-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

No other difficulties were encountered during the Gamma spec analyses.

All other quality control parameters were within the acceptance limits.
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Chain of Custody Rttord uJ-3 3& Test America 
_J tt.ider Trail North 

THE lEAOE.R IN ENVtRONMENi Al. TESTING 
Earth City, MO 63045 

phone 314298.8566 fax 314.298.8757 TestAmerica Laboratories, Inc. 
Client Contact Project Manager: Daniel Spicuzza Site Contact: Daniel Spicuzza Date: 2/26/2013 COC No: IH-2 

AWS, lLC TeYFax: 412 848-7022/888 705-7408 Lab Contact: Erika Stannan Carrier: Fed Ex ~ of~ COCs 

615 t:. 82nd. Ave. Suite 200 Analysis Turnaround Time Job No. USN-2011-008 

Anchorage, AK99518 Calendar ( C ) or Work Days (Jr) C N' 
(907) 278-2311 Phone TATifdifferentfromBelow _2L - ~ 
(907) 278-2350 FAX D ~ SDGNo. 2weeks .,, 

= 
Project Name: NSF Indian He.ad D 

. " ! week 00 
N 

Site: NSF Indian Head fR Site 1 D N 

2days ~ 
s Quote # 16001836 CJ 1 day ... 
~ 
"' " Sample Sample Sample #of 
a 
5 

Sample Identification Date Time Type Matrix Cont. C Sample Soecifi.c Notes: 
. - .. . .. 

1HS1L3-A1 2/25/2013 0815 Grab s 1 X Ac-228 for Th-232 

lHS1L3-A2 2/25/2013 0 820 Grab s 1 X Ac-228 for Th-232 

IHS1L3-A3 2/25/2013 0825 Grab s 1 X Ac-228 forTh-232 

IHS1L3-A4 2125/2013 0830 Grab s 1 X Ac-228 forTh-232 

IHS1l 3-B1 2/25/2013 0835 Grab s 1 X Ac-228 forTh-232 

IHS1L3-B2 2/2512013 0840 Grab s 1 IX Ac-228 for Th-232 

IHS1L3-83 2/25/2013 0845 Grab s 1 IX Ac-228 for Th-232 

1HS1L3-B4 2/25/2013 0850 Grab s 1 X Ac-228 forTh-232 

IHS1l3-C2 2125/2013 855 Grab s 1 X Ac-228 for Th-232 

JHS1l3-C3 2/25/2013 0 900 Grab s 1 IX Ac-228 for Th-232 

IHS1L3-C4 2/25/2013 0905 Grab s 1 X Ac-228 for Th-232 

IHS1L3-D2 2/25/2013 0910 Grab s 1 X Ac-228 for Th-232 

Preservation Used: 1= Ice, 2= HCI; 3= H2S04; 4=HN03; s,;NaOH; 6= Other . 

Possible Haztcrd Identification 

D Non-Hazard DFlammable D skinirrttant PoisonB D Unknowt, ~ 
Sample Disposal ( A fee may~ed if samples are retained longer than 1 month) 

D Return To Client Disposal ByLab D Archive For Months 

Special Instructions/QC Requirements & Comments: QC Level IV 

/\ 

Relinqnifed ly:"\, V " 
Company: A WS Date/Time: ~c:;_;u ~ Company: Date/ fime: 

1--' 2/26/2013/1400 TA _<;72_ ,;;J ;r.2 8'-13 },:} /() -· ·-
Relinquished hy: - Company: Date/Time; R.ecei"1°ed by: Company: Dale/ fone: I 

Relinquished by: Company: Date/Time: Received by: Company: Date/Tune: 

•• • 
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1234567891011

SL Louis 
13715 Rider Trail North 

TestAmerica 
Chain of Custody Record THE LcADER ,N ENVIRONMENTAL TESllNG 

Earth City, MO 63045 

_p_hone 3!4298.8566 fax 314298.8757 TestAmerica Laboratories-, Inc. 

Client Contact Project Manager: Daniel Spiauza !site Contact: Daniel Spicwza Date: 2/26/2013 COC No: IH-2 

AWS,LLC Tel/Fax: 412 848-7022/888-'iOS-7408 Lab Contact: Erika Starrnan fearrier: Fed Ex ~ of~COCs 

615 E. 82nd. Ave. Suite 200 Anahsis Turnaroln).d Time Job No. USN-2011-008 

Anchorage, AK 99518 Calendar ( C ) or Work Days (W) C ,::.-
(907) 278-2311 Phone TAT ifdiftercnt from Below ..11_ '$:l 

(907} 278-2350 D ~ SDGNo. 
FAX 2weeks 1 

Project Name: NSF Indian Head D 1 week 00 

"' Site: NSF Indian Head !R Site 1 D 2days 
~ 

" s 
Quote# 16001836 CJ I day " " ... 

"' 
Sample Sample Sample #of 

§ 
= 

Sample Identification Date Tune Type Matrix Coot. 0 Sample Snecific Notes: 
-

IHS1L3-D3 2/25/2013 0915 Grab s l X Ac-228 for Th-232 

IHS1L3-D4 2/25/2013 0920 Grab s 1 X Ac-228 forTh-232 

JHS1l3-E3 2/25/2013 0025 Grab s 1 X Ac-228 for Th-232 

lHS1L3-E4 2/25/2013 0930 Grab s 1 X Ac-228 for Th-232 

IHS1L4-A1 2126/2013 1040 Oral> s 1 X Ac-228 for Th-232 

IHS1l4-A2 2/2612013 1045 Grab s 1 X Ac-228 for Th-232 

IHS1L4-A3 2/26/2013 1050 Grab s 1 X Ac-228 for Th-232 

IHS1L4-A4 2/26/2013 1055 Grab s 1 X Ac-228 forTh-232 

IHS1L4-B1 2/26/2013 1100 Grab s 1 X Ac-228 for Th-232 

IHS1L4-B2 2/26/2013 1105 Grab s. 1 X Ac-228 for Th-232 

IHS1L4-B3 2/26/2013 1110 Grab s l X Ac-228 for Th-232 

IHS1L4-B4 2/26/2013 1115 Grab s 1 X Ac-228 for Th-232 

Preservation Used: 1= Ice, 2= HCI; 3= IUS04; 4=HN03; 5=Na0H; 6= Other 

Possible Hazard Jdentific/Ztion Sample Disposal (A fee may be assessed if samples are retained longer than 1 month) 

D Non-Hazard DFlammable Dskin1rrttant PoisonB D U11known ~ D Return To Client ~isposaf By Lab D An;hive For Months 

Special Instructions/QC Requirements & Comments: QC Level IV 

" Relin,t,.ish"f b)"-\ v Company: A WS Date/Time: 
Rnl, /7~_, §_ 

Company: Dateffime: 

I.__) ,,., I L. 212612013/1400 ~ 'S7Z- 2 . .:; 8·13 L1/lJ 
Relinquished by~ 

. 
I Company: Date/Time: Re~dby. Company: Date/fime: 

Relinquished by: Company. Dateffime: Received by. Company: Dateffime: 

• 
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1234567891011

St. Louis 
13715 Rider Trail North TestAmerica 

Chain of Custody Record 'tHE LEADER IN ENVIRONMENT At. TESTING 

Earth City, MO 63045 

phone 3 14.298.8566 fax314.298.&757 TestAmerica Laboratories, Inc. 
Client Contact Project Mamger: Danie! Spkm.za Site Contact Daniel Spicuzza Date: 2/26/2013 COC No: IH-2 

AWS, LLC Tel/Fax: 4U 848-7022/888 705-7408 Lab Contact: Erika Starman C arrier: Fed Ex _--5:._ of 3.... - COCs 
615 E. 82nd. Ave. Suite 200 Analysis Turnaro1D1d Time Job No. USN-2011-008 

Anchorage, AK99518 Calendar ( C) or Work Days (W) C ,;.-
(907) 278-2311 Phone 

,., 
TAT ifdiiferemfromBelow --11_ ~ 

(907) 278-2350 FAX D 2 weeks 1 SDGNo. 

Project Name: NSF Indian Head D " I week .. 
N 

Site: NSF Indian Head IR Site 1 D 2 days 
~ 

" $ Quote # 16001836 D I day " ! 
0: 

Sample Sample Sample #of 
§ 
a Sanwle Identification Date Time Type Matrix Cont. C Sample Specific Notes: .. .. 

IHS1L4-C2 2/26/2013 1120 Grab s 1 X Ac-228 for Th-232 

IHS1L4-C3 2/26/2013 1125 Grab s 1 X Ac-228 for Th-232 

1HS1L4-C4 2/26/2013 1130 Grab s 1 X Ac-228 for Th-232 

/HS1L4-D2 2/26/2013 1135 Grab s l X Ac-228 forTh-232 

IHS1L4-D3 2/26/2013 1140 Grab .s 1 X .. Ac-228 for Th-232 

IHS1L4-D4 2/26/2013 1145 Grab s 1 X Ac-228 forTh-232 

1HS1L4-E2 2/26/2013 1155 Grab s 1 X Ac-228 for Th-232 

IHS1l2-E4 2/26/2013 1150 Grab s 1 X Ac-22& for Th-232 

~ 

~ ' \ .., ... - l ------- - ' 
Pre..ervation Used: 1= Ice, '.Z,= HQ; 3= H2S04; 4=HN03; 5=Na0 H; 6= Other ............... 
Possible H azard Identification 

~ 
Sample Disposal ( A fee may be.assessed if samples are retained longer than 1 month) 

CJ Non-Hazard DFlammable C]Skin lrritwrt PotsonB D Unknown D Return Ta Client ~ posal By Lab D Archive For Months 

Special Instructions/QC Requirements & Comments: QC Level IV 

- " 
Relinquish~ 1. Company: A WS DatefTime: ~7 ('p-. ~//. 

Company: Date/Time: 

' 2 /26/2013/1400 7J1 'S?2... ~-c28·/~ /Sib ;,_A• 

Relinquished by: - F- Company: Dateffime: R~ved by: [Company: Date/Time: 

Relinquished by: Company: Dare/ f"une: Received by: Company. Date/Time: 

•• • 



Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-1639-1

Login Number: 1639

Question Answer Comment

Creator: Clarke, Jill

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

FalseSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method Method Description LaboratoryProtocol

DOEGA-01-R Cesium-137 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-1639-1 IHS1L3-A1 Solid 02/25/13 08:15 02/28/13 13:10

160-1639-2 IHS1L3-A2 Solid 02/25/13 08:20 02/28/13 13:10

160-1639-3 IHS1L3-A3 Solid 02/25/13 08:25 02/28/13 13:10

160-1639-4 IHS1L3-A4 Solid 02/25/13 08:30 02/28/13 13:10

160-1639-5 IHS1L3-B1 Solid 02/25/13 08:35 02/28/13 13:10

160-1639-7 IHS1L3-B3 Solid 02/25/13 08:45 02/28/13 13:10

160-1639-8 IHS1L3-B4 Solid 02/25/13 08:50 02/28/13 13:10

160-1639-9 IHS1L3-C2 Solid 02/25/13 08:55 02/28/13 13:10

160-1639-10 IHS1L3-C3 Solid 02/25/13 09:00 02/28/13 13:10

160-1639-11 IHS1L3-C4 Solid 02/25/13 09:05 02/28/13 13:10

160-1639-12 IHS1L3-D2 Solid 02/25/13 09:10 02/28/13 13:10

160-1639-13 IHS1L3-D3 Solid 02/25/13 09:15 02/28/13 13:10

160-1639-14 IHS1L3-D4 Solid 02/25/13 09:20 02/28/13 13:10

160-1639-15 IHS1L3-E3 Solid 02/25/13 09:25 02/28/13 13:10

160-1639-16 IHS1L3-E4 Solid 02/25/13 09:30 02/28/13 13:10

160-1639-17 IHS1L4-A1 Solid 02/26/13 10:40 02/28/13 13:10

160-1639-18 IHS1L4-A2 Solid 02/26/13 10:45 02/28/13 13:10

160-1639-19 IHS1L4-A3 Solid 02/26/13 10:50 02/28/13 13:10

160-1639-20 IHS1L4-A4 Solid 02/26/13 10:55 02/28/13 13:10

160-1639-21 IHS1L4-B1 Solid 02/26/13 11:00 02/28/13 13:10

160-1639-23 IHS1L4-B3 Solid 02/26/13 11:10 02/28/13 13:10

160-1639-24 IHS1L4-B4 Solid 02/26/13 11:15 02/28/13 13:10

160-1639-25 IHS1L4-C2 Solid 02/26/13 11:20 02/28/13 13:10

160-1639-26 IHS1L4-C3 Solid 02/26/13 11:25 02/28/13 13:10

160-1639-27 IHS1L4-C4 Solid 02/26/13 11:30 02/28/13 13:10

160-1639-28 IHS1L4-D2 Solid 02/26/13 11:35 02/28/13 13:10

160-1639-29 IHS1L4-D3 Solid 02/26/13 11:40 02/28/13 13:10

160-1639-30 IHS1L4-D4 Solid 02/26/13 11:45 02/28/13 13:10

160-1639-31 IHS1L4-E2 Solid 02/26/13 11:55 02/28/13 13:10

160-1639-32 IHS1L4-E4 Solid 02/26/13 11:50 02/28/13 13:10

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-1Client Sample ID: IHS1L3-A1
Matrix: SolidDate Collected: 02/25/13 08:15

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.938

(2σ+/-)

0.255
(2σ+/-)

103/15/13 15:1803/12/13 10:32pCi/g0.372
RL MDC

0.237
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 15:18 10.1820.2000.9180.918U-0.0645Cesium-137

pCi/g 03/12/13 10:32 03/15/13 15:18 10.3720.2550.2370.938Thorium-232

Bi-214 1.21 0.259 0.288 0.165 pCi/g 03/12/13 10:32 03/15/13 15:18 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 4.92 1.39 1.48 1.09 pCi/g 03/12/13 10:32 03/15/13 15:18 1

Pb-212 1.04 0.213 0.252 0.199 pCi/g 03/12/13 10:32 03/15/13 15:18 1

Pb-214 1.38 0.208 0.252 0.203 pCi/g 03/12/13 10:32 03/15/13 15:18 1

Tl-208 0.383 0.100 0.108 0.0581 pCi/g 03/12/13 10:32 03/15/13 15:18 1

Lab Sample ID: 160-1639-2Client Sample ID: IHS1L3-A2
Matrix: SolidDate Collected: 02/25/13 08:20

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.514

(2σ+/-)

0.226
(2σ+/-)

103/15/13 15:2103/12/13 10:32pCi/g0.282
RL MDC

0.219
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 15:21 10.04190.2000.06130.05860.175Cesium-137

pCi/g 03/12/13 10:32 03/15/13 15:21 10.2820.2260.2190.514Thorium-232

Bi-214 0.790 0.164 0.183 0.129 pCi/g 03/12/13 10:32 03/15/13 15:21 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 3.86 1.25 1.31 1.30 pCi/g 03/12/13 10:32 03/15/13 15:21 1

Pb-212 0.803 0.133 0.169 0.109 pCi/g 03/12/13 10:32 03/15/13 15:21 1

Pb-214 0.886 0.145 0.172 0.113 pCi/g 03/12/13 10:32 03/15/13 15:21 1

Tl-208 0.292 0.0605 0.0677 0.0357 pCi/g 03/12/13 10:32 03/15/13 15:21 1

Lab Sample ID: 160-1639-3Client Sample ID: IHS1L3-A3
Matrix: SolidDate Collected: 02/25/13 08:25

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.20

(2σ+/-)

0.296
(2σ+/-)

103/15/13 15:2103/12/13 10:32pCi/g0.146
RL MDC

0.270
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 15:21 10.1190.2000.07130.0712U0.0478Cesium-137

pCi/g 03/12/13 10:32 03/15/13 15:21 10.1460.2960.2701.20Thorium-232

Bi-214 1.04 0.219 0.244 0.171 pCi/g 03/12/13 10:32 03/15/13 15:21 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-3Client Sample ID: IHS1L3-A3
Matrix: SolidDate Collected: 02/25/13 08:25

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

K-40 4.84 1.52 1.60 1.80 pCi/g 03/12/13 10:32 03/15/13 15:21 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-212 1.16 0.206 0.255 0.202 pCi/g 03/12/13 10:32 03/15/13 15:21 1

Pb-214 1.18 0.193 0.228 0.175 pCi/g 03/12/13 10:32 03/15/13 15:21 1

Tl-208 0.471 0.113 0.123 0.0913 pCi/g 03/12/13 10:32 03/15/13 15:21 1

Lab Sample ID: 160-1639-4Client Sample ID: IHS1L3-A4
Matrix: SolidDate Collected: 02/25/13 08:30

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.36

(2σ+/-)

0.291
(2σ+/-)

103/15/13 15:2203/12/13 10:32pCi/g0.130
RL MDC

0.256
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 15:22 10.1230.2000.06710.0671U-0.00242Cesium-137

pCi/g 03/12/13 10:32 03/15/13 15:22 10.1300.2910.2561.36Thorium-232

Bi-214 0.972 0.216 0.239 0.198 pCi/g 03/12/13 10:32 03/15/13 15:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 9.45 1.62 1.89 0.512 pCi/g 03/12/13 10:32 03/15/13 15:22 1

Pb-212 1.24 0.180 0.241 0.164 pCi/g 03/12/13 10:32 03/15/13 15:22 1

Pb-214 1.09 0.183 0.215 0.143 pCi/g 03/12/13 10:32 03/15/13 15:22 1

Tl-208 0.445 0.102 0.112 0.0884 pCi/g 03/12/13 10:32 03/15/13 15:22 1

Lab Sample ID: 160-1639-5Client Sample ID: IHS1L3-B1
Matrix: SolidDate Collected: 02/25/13 08:35

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.54

(2σ+/-)

0.355
(2σ+/-)

103/15/13 15:2303/12/13 10:32pCi/g0.125
RL MDC

0.318
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 15:23 10.1170.2000.06830.0682U0.0351Cesium-137

pCi/g 03/12/13 10:32 03/15/13 15:23 10.1250.3550.3181.54Thorium-232

Bi-214 1.11 0.220 0.248 0.187 pCi/g 03/12/13 10:32 03/15/13 15:23 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.27 1.40 1.50 1.53 pCi/g 03/12/13 10:32 03/15/13 15:23 1

Pb-212 1.17 0.216 0.264 0.210 pCi/g 03/12/13 10:32 03/15/13 15:23 1

Pb-214 1.24 0.239 0.272 0.209 pCi/g 03/12/13 10:32 03/15/13 15:23 1

Tl-208 0.423 0.105 0.114 0.0957 pCi/g 03/12/13 10:32 03/15/13 15:23 1

TestAmerica St. Louis

Page 13 of 27 3/26/2013

1
2
3
4
5
6
7
8
9

10
11



Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-7Client Sample ID: IHS1L3-B3
Matrix: SolidDate Collected: 02/25/13 08:45

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.13

(2σ+/-)

0.293
(2σ+/-)

103/15/13 15:2303/12/13 10:32pCi/g0.308
RL MDC

0.269
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 15:23 10.09140.2000.06370.0631U0.0864Cesium-137

pCi/g 03/12/13 10:32 03/15/13 15:23 10.3080.2930.2691.13Thorium-232

Bi-214 1.04 0.230 0.254 0.189 pCi/g 03/12/13 10:32 03/15/13 15:23 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.28 1.44 1.54 1.28 pCi/g 03/12/13 10:32 03/15/13 15:23 1

Pb-212 1.12 0.191 0.240 0.182 pCi/g 03/12/13 10:32 03/15/13 15:23 1

Pb-214 0.953 0.194 0.218 0.200 pCi/g 03/12/13 10:32 03/15/13 15:23 1

Tl-208 0.384 0.0960 0.104 0.0837 pCi/g 03/12/13 10:32 03/15/13 15:23 1

Lab Sample ID: 160-1639-8Client Sample ID: IHS1L3-B4
Matrix: SolidDate Collected: 02/25/13 08:50

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.851

(2σ+/-)

0.231
(2σ+/-)

103/15/13 15:2403/12/13 10:32pCi/g0.0996
RL MDC

0.214
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 15:24 10.08870.2000.04990.0498U0.0396Cesium-137

pCi/g 03/12/13 10:32 03/15/13 15:24 10.09960.2310.2140.851Thorium-232

Bi-214 0.737 0.157 0.174 0.131 pCi/g 03/12/13 10:32 03/15/13 15:24 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 4.72 1.06 1.17 1.03 pCi/g 03/12/13 10:32 03/15/13 15:24 1

Pb-212 0.703 0.131 0.159 0.136 pCi/g 03/12/13 10:32 03/15/13 15:24 1

Pb-214 0.774 0.142 0.163 0.125 pCi/g 03/12/13 10:32 03/15/13 15:24 1

Tl-208 0.254 0.0753 0.0798 0.0722 pCi/g 03/12/13 10:32 03/15/13 15:24 1

Lab Sample ID: 160-1639-9Client Sample ID: IHS1L3-C2
Matrix: SolidDate Collected: 02/25/13 08:55

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 41.1

(2σ+/-)

4.30
(2σ+/-)

103/20/13 22:5303/12/13 10:32pCi/g0.495
RL MDC

0.962
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/20/13 22:53 10.2500.2000.1510.150U0.0657Cesium-137

pCi/g 03/12/13 10:32 03/20/13 22:53 10.4954.300.96241.1Thorium-232

Bi-212 45.2 3.09 5.61 2.36 pCi/g 03/12/13 10:32 03/20/13 22:53 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

TestAmerica St. Louis

Page 14 of 27 3/26/2013

1
2
3
4
5
6
7
8
9

10
11



Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-9Client Sample ID: IHS1L3-C2
Matrix: SolidDate Collected: 02/25/13 08:55

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Bi-214 1.39 0.381 0.407 0.388 pCi/g 03/12/13 10:32 03/20/13 22:53 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 12.5 2.06 2.42 1.49 pCi/g 03/12/13 10:32 03/20/13 22:53 1

Pb-212 47.2 0.607 6.14 0.333 pCi/g 03/12/13 10:32 03/20/13 22:53 1

Pb-214 1.37 0.296 0.329 0.332 pCi/g 03/12/13 10:32 03/20/13 22:53 1

Tl-208 14.4 0.368 1.54 0.203 pCi/g 03/12/13 10:32 03/20/13 22:53 1

Lab Sample ID: 160-1639-10Client Sample ID: IHS1L3-C3
Matrix: SolidDate Collected: 02/25/13 09:00

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.03

(2σ+/-)

0.358
(2σ+/-)

103/15/13 15:2503/12/13 10:32pCi/g0.378
RL MDC

0.342
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 15:25 10.1680.2001.501.50U-0.0375Cesium-137

pCi/g 03/12/13 10:32 03/15/13 15:25 10.3780.3580.3421.03Thorium-232

Bi-214 1.20 0.236 0.267 0.180 pCi/g 03/12/13 10:32 03/15/13 15:25 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.82 1.41 1.53 1.34 pCi/g 03/12/13 10:32 03/15/13 15:25 1

Pb-212 1.14 0.201 0.318 0.195 pCi/g 03/12/13 10:32 03/15/13 15:25 1

Pb-214 1.16 0.245 0.289 0.235 pCi/g 03/12/13 10:32 03/15/13 15:25 1

Tl-208 0.320 0.104 0.109 0.129 pCi/g 03/12/13 10:32 03/15/13 15:25 1

Lab Sample ID: 160-1639-11Client Sample ID: IHS1L3-C4
Matrix: SolidDate Collected: 02/25/13 09:05

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.42

(2σ+/-)

0.280
(2σ+/-)

103/15/13 16:1303/12/13 10:32pCi/g0.102
RL MDC

0.240
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 16:13 10.09490.2000.05660.0564U0.0360Cesium-137

pCi/g 03/12/13 10:32 03/15/13 16:13 10.1020.2800.2401.42Thorium-232

Bi-214 0.960 0.219 0.241 0.180 pCi/g 03/12/13 10:32 03/15/13 16:13 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.26 1.21 1.33 1.21 pCi/g 03/12/13 10:32 03/15/13 16:13 1

Pb-212 1.18 0.188 0.242 0.166 pCi/g 03/12/13 10:32 03/15/13 16:13 1

Pb-214 1.09 0.235 0.260 0.202 pCi/g 03/12/13 10:32 03/15/13 16:13 1

Tl-208 0.417 0.0899 0.0998 0.0697 pCi/g 03/12/13 10:32 03/15/13 16:13 1
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Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-12Client Sample ID: IHS1L3-D2
Matrix: SolidDate Collected: 02/25/13 09:10

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.67

(2σ+/-)

0.333
(2σ+/-)

103/15/13 16:1303/12/13 10:32pCi/g0.264
RL MDC

0.286
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 16:13 10.1050.2000.06760.0672U0.0727Cesium-137

pCi/g 03/12/13 10:32 03/15/13 16:13 10.2640.3330.2861.67Thorium-232

Bi-214 1.07 0.217 0.244 0.164 pCi/g 03/12/13 10:32 03/15/13 16:13 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.83 1.46 1.57 1.40 pCi/g 03/12/13 10:32 03/15/13 16:13 1

Pb-212 1.68 0.216 0.307 0.187 pCi/g 03/12/13 10:32 03/15/13 16:13 1

Pb-214 1.07 0.263 0.286 0.238 pCi/g 03/12/13 10:32 03/15/13 16:13 1

Tl-208 0.659 0.126 0.144 0.0954 pCi/g 03/12/13 10:32 03/15/13 16:13 1

Lab Sample ID: 160-1639-13Client Sample ID: IHS1L3-D3
Matrix: SolidDate Collected: 02/25/13 09:15

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.01

(2σ+/-)

0.285
(2σ+/-)

103/15/13 16:1403/12/13 10:32pCi/g0.259
RL MDC

0.266
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 16:14 10.1070.2000.06450.0643U0.0467Cesium-137

pCi/g 03/12/13 10:32 03/15/13 16:14 10.2590.2850.2661.01Thorium-232

Bi-214 1.00 0.216 0.240 0.199 pCi/g 03/12/13 10:32 03/15/13 16:14 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 7.98 1.50 1.71 0.521 pCi/g 03/12/13 10:32 03/15/13 16:14 1

Pb-212 0.890 0.175 0.210 0.188 pCi/g 03/12/13 10:32 03/15/13 16:14 1

Pb-214 1.15 0.209 0.241 0.230 pCi/g 03/12/13 10:32 03/15/13 16:14 1

Tl-208 0.395 0.0988 0.107 0.0890 pCi/g 03/12/13 10:32 03/15/13 16:14 1

Lab Sample ID: 160-1639-14Client Sample ID: IHS1L3-D4
Matrix: SolidDate Collected: 02/25/13 09:20

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.708

(2σ+/-)

0.261
(2σ+/-)

103/15/13 16:1603/12/13 10:32pCi/g0.186
RL MDC

0.251
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 16:16 10.1250.2000.07180.0715U0.0545Cesium-137

pCi/g 03/12/13 10:32 03/15/13 16:16 10.1860.2610.2510.708Thorium-232

Bi-214 0.794 0.186 0.204 0.156 pCi/g 03/12/13 10:32 03/15/13 16:16 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-14Client Sample ID: IHS1L3-D4
Matrix: SolidDate Collected: 02/25/13 09:20

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

K-40 7.11 1.41 1.59 1.15 pCi/g 03/12/13 10:32 03/15/13 16:16 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-212 0.798 0.165 0.238 0.179 pCi/g 03/12/13 10:32 03/15/13 16:16 1

Pb-214 0.921 0.181 0.218 0.182 pCi/g 03/12/13 10:32 03/15/13 16:16 1

Tl-208 0.348 0.104 0.110 0.0923 pCi/g 03/12/13 10:32 03/15/13 16:16 1

Lab Sample ID: 160-1639-15Client Sample ID: IHS1L3-E3
Matrix: SolidDate Collected: 02/25/13 09:25

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.16

(2σ+/-)

0.297
(2σ+/-)

103/15/13 16:5103/12/13 10:32pCi/g0.269
RL MDC

0.272
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 16:51 10.05300.2000.09010.08400.313Cesium-137

pCi/g 03/12/13 10:32 03/15/13 16:51 10.2690.2970.2721.16Thorium-232

Bi-212 1.18 0.658 0.669 0.549 pCi/g 03/12/13 10:32 03/15/13 16:51 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.09 0.217 0.245 0.188 pCi/g 03/12/13 10:32 03/15/13 16:51 1

K-40 7.40 1.53 1.70 1.54 pCi/g 03/12/13 10:32 03/15/13 16:51 1

Pb-212 1.24 0.179 0.240 0.159 pCi/g 03/12/13 10:32 03/15/13 16:51 1

Pb-214 1.19 0.218 0.251 0.180 pCi/g 03/12/13 10:32 03/15/13 16:51 1

Tl-208 0.385 0.0885 0.0971 0.0761 pCi/g 03/12/13 10:32 03/15/13 16:51 1

Lab Sample ID: 160-1639-16Client Sample ID: IHS1L3-E4
Matrix: SolidDate Collected: 02/25/13 09:30

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.733

(2σ+/-)

0.212
(2σ+/-)

103/15/13 16:5203/12/13 10:32pCi/g0.254
RL MDC

0.198
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 16:52 10.09480.2000.06430.0636U0.0923Cesium-137

pCi/g 03/12/13 10:32 03/15/13 16:52 10.2540.2120.1980.733Thorium-232

Bi-214 0.770 0.176 0.194 0.152 pCi/g 03/12/13 10:32 03/15/13 16:52 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 4.56 1.19 1.28 1.31 pCi/g 03/12/13 10:32 03/15/13 16:52 1

Pb-212 0.861 0.174 0.207 0.172 pCi/g 03/12/13 10:32 03/15/13 16:52 1

Pb-214 0.929 0.218 0.239 0.187 pCi/g 03/12/13 10:32 03/15/13 16:52 1

Tl-208 0.334 0.0706 0.0786 0.0498 pCi/g 03/12/13 10:32 03/15/13 16:52 1
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Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-17Client Sample ID: IHS1L4-A1
Matrix: SolidDate Collected: 02/26/13 10:40

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.480 U
(2σ+/-)

0.267
(2σ+/-)

103/15/13 16:5303/12/13 10:32pCi/g0.645
RL MDC

0.262
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 16:53 10.1950.2000.1100.110U0.0333Cesium-137

pCi/g 03/12/13 10:32 03/15/13 16:53 10.6450.2670.262U0.480Thorium-232

Bi-214 0.938 0.236 0.256 0.110 pCi/g 03/12/13 10:32 03/15/13 16:53 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 3.39 1.80 1.83 2.48 pCi/g 03/12/13 10:32 03/15/13 16:53 1

Pb-212 0.995 0.222 0.257 0.225 pCi/g 03/12/13 10:32 03/15/13 16:53 1

Pb-214 1.18 0.282 0.307 0.252 pCi/g 03/12/13 10:32 03/15/13 16:53 1

Tl-208 0.270 0.116 0.119 0.145 pCi/g 03/12/13 10:32 03/15/13 16:53 1

Lab Sample ID: 160-1639-18Client Sample ID: IHS1L4-A2
Matrix: SolidDate Collected: 02/26/13 10:45

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.70

(2σ+/-)

0.278
(2σ+/-)

103/15/13 16:5403/12/13 10:32pCi/g0.0877
RL MDC

0.218
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 16:54 10.05130.2000.06920.06590.205Cesium-137

pCi/g 03/12/13 10:32 03/15/13 16:54 10.08770.2780.2181.70Thorium-232

Bi-212 2.42 0.700 0.744 0.462 pCi/g 03/12/13 10:32 03/15/13 16:54 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.660 0.151 0.166 0.125 pCi/g 03/12/13 10:32 03/15/13 16:54 1

K-40 4.70 1.14 1.24 1.28 pCi/g 03/12/13 10:32 03/15/13 16:54 1

Pb-212 1.88 0.188 0.308 0.145 pCi/g 03/12/13 10:32 03/15/13 16:54 1

Pb-214 0.815 0.166 0.186 0.144 pCi/g 03/12/13 10:32 03/15/13 16:54 1

Tl-208 0.692 0.111 0.132 0.0775 pCi/g 03/12/13 10:32 03/15/13 16:54 1

Lab Sample ID: 160-1639-19Client Sample ID: IHS1L4-A3
Matrix: SolidDate Collected: 02/26/13 10:50

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 4.37

(2σ+/-)

0.715
(2σ+/-)

103/15/13 16:5503/12/13 10:32pCi/g0.132
RL MDC

0.559
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 16:55 10.1130.2000.1240.1200.331Cesium-137

pCi/g 03/12/13 10:32 03/15/13 16:55 10.1320.7150.5594.37Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-19Client Sample ID: IHS1L4-A3
Matrix: SolidDate Collected: 02/26/13 10:50

Date Received: 02/28/13 13:10

Bi-212 4.65 1.31 1.40 1.16 pCi/g 03/12/13 10:32 03/15/13 16:55 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.05 0.229 0.254 0.203 pCi/g 03/12/13 10:32 03/15/13 16:55 1

K-40 5.96 1.35 1.48 1.02 pCi/g 03/12/13 10:32 03/15/13 16:55 1

Pb-212 4.38 0.338 0.660 0.250 pCi/g 03/12/13 10:32 03/15/13 16:55 1

Pb-214 1.19 0.256 0.285 0.238 pCi/g 03/12/13 10:32 03/15/13 16:55 1

Tl-208 1.40 0.176 0.229 0.118 pCi/g 03/12/13 10:32 03/15/13 16:55 1

Lab Sample ID: 160-1639-20Client Sample ID: IHS1L4-A4
Matrix: SolidDate Collected: 02/26/13 10:55

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 13.0

(2σ+/-)

1.40
(2σ+/-)

103/19/13 22:4903/12/13 10:32pCi/g0.310
RL MDC

0.462
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/19/13 22:49 10.1410.2000.08670.0862U0.0866Cesium-137

pCi/g 03/12/13 10:32 03/19/13 22:49 10.3101.400.46213.0Thorium-232

Bi-212 14.7 1.59 2.21 1.32 pCi/g 03/12/13 10:32 03/19/13 22:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.942 0.185 0.210 0.199 pCi/g 03/12/13 10:32 03/19/13 22:49 1

K-40 8.05 1.13 1.39 0.942 pCi/g 03/12/13 10:32 03/19/13 22:49 1

Pb-212 13.2 0.358 1.74 0.239 pCi/g 03/12/13 10:32 03/19/13 22:49 1

Pb-214 0.768 0.177 0.194 0.237 pCi/g 03/12/13 10:32 03/19/13 22:49 1

Tl-208 4.69 0.217 0.533 0.133 pCi/g 03/12/13 10:32 03/19/13 22:49 1

Lab Sample ID: 160-1639-21Client Sample ID: IHS1L4-B1
Matrix: SolidDate Collected: 02/26/13 11:00

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.19

(2σ+/-)

0.286
(2σ+/-)

103/15/13 16:5503/12/13 10:32pCi/g0.193
RL MDC

0.258
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 10:32 03/15/13 16:55 10.1250.2000.06340.0634U0.00111Cesium-137

pCi/g 03/12/13 10:32 03/15/13 16:55 10.1930.2860.2581.19Thorium-232

Bi-214 1.08 0.213 0.240 0.168 pCi/g 03/12/13 10:32 03/15/13 16:55 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 7.95 1.67 1.86 1.41 pCi/g 03/12/13 10:32 03/15/13 16:55 1

Pb-212 1.13 0.227 0.333 0.218 pCi/g 03/12/13 10:32 03/15/13 16:55 1

Pb-214 1.17 0.204 0.256 0.198 pCi/g 03/12/13 10:32 03/15/13 16:55 1

Tl-208 0.324 0.0922 0.0981 0.111 pCi/g 03/12/13 10:32 03/15/13 16:55 1
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Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-23Client Sample ID: IHS1L4-B3
Matrix: SolidDate Collected: 02/26/13 11:10

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 8.65

(2σ+/-)

1.11
(2σ+/-)

103/19/13 21:5603/12/13 12:26pCi/g0.295
RL MDC

0.659
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 12:26 03/19/13 21:56 10.1750.2000.1010.101U0.0632Cesium-137

pCi/g 03/12/13 12:26 03/19/13 21:56 10.2951.110.6598.65Thorium-232

Bi-212 10.5 1.77 2.08 1.06 pCi/g 03/12/13 12:26 03/19/13 21:56 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.17 0.262 0.289 0.240 pCi/g 03/12/13 12:26 03/19/13 21:56 1

K-40 3.63 1.40 1.45 1.97 pCi/g 03/12/13 12:26 03/19/13 21:56 1

Pb-212 9.74 0.458 2.15 0.326 pCi/g 03/12/13 12:26 03/19/13 21:56 1

Pb-214 1.22 0.347 0.383 0.353 pCi/g 03/12/13 12:26 03/19/13 21:56 1

Tl-208 3.04 0.314 0.446 0.214 pCi/g 03/12/13 12:26 03/19/13 21:56 1

Lab Sample ID: 160-1639-24Client Sample ID: IHS1L4-B4
Matrix: SolidDate Collected: 02/26/13 11:15

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.51

(2σ+/-)

0.325
(2σ+/-)

103/15/13 17:4403/12/13 12:26pCi/g0.0994
RL MDC

0.286
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 12:26 03/15/13 17:44 10.09180.2000.05150.0515U0.0122Cesium-137

pCi/g 03/12/13 12:26 03/15/13 17:44 10.09940.3250.2861.51Thorium-232

Bi-214 1.00 0.199 0.225 0.149 pCi/g 03/12/13 12:26 03/15/13 17:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 6.74 1.24 1.41 0.830 pCi/g 03/12/13 12:26 03/15/13 17:44 1

Pb-212 1.24 0.189 0.248 0.166 pCi/g 03/12/13 12:26 03/15/13 17:44 1

Pb-214 0.804 0.166 0.186 0.148 pCi/g 03/12/13 12:26 03/15/13 17:44 1

Tl-208 0.504 0.0889 0.103 0.0534 pCi/g 03/12/13 12:26 03/15/13 17:44 1

Lab Sample ID: 160-1639-25Client Sample ID: IHS1L4-C2
Matrix: SolidDate Collected: 02/26/13 11:20

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.915

(2σ+/-)

0.255
(2σ+/-)

103/15/13 17:4403/12/13 12:26pCi/g0.117
RL MDC

0.236
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 12:26 03/15/13 17:44 10.1260.2000.1700.170U-0.0142Cesium-137

pCi/g 03/12/13 12:26 03/15/13 17:44 10.1170.2550.2360.915Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-25Client Sample ID: IHS1L4-C2
Matrix: SolidDate Collected: 02/26/13 11:20

Date Received: 02/28/13 13:10

Bi-214 0.837 0.174 0.195 0.133 pCi/g 03/12/13 12:26 03/15/13 17:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.35 1.33 1.44 1.45 pCi/g 03/12/13 12:26 03/15/13 17:44 1

Pb-212 0.878 0.185 0.265 0.186 pCi/g 03/12/13 12:26 03/15/13 17:44 1

Pb-214 0.782 0.158 0.188 0.133 pCi/g 03/12/13 12:26 03/15/13 17:44 1

Tl-208 0.348 0.0866 0.0938 0.0749 pCi/g 03/12/13 12:26 03/15/13 17:44 1

Lab Sample ID: 160-1639-26Client Sample ID: IHS1L4-C3
Matrix: SolidDate Collected: 02/26/13 11:25

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.24

(2σ+/-)

0.263
(2σ+/-)

103/17/13 17:4303/12/13 12:26pCi/g0.238
RL MDC

0.231
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 12:26 03/17/13 17:43 10.1140.2000.06410.0641U0.0171Cesium-137

pCi/g 03/12/13 12:26 03/17/13 17:43 10.2380.2630.2311.24Thorium-232

Bi-212 1.65 0.699 0.720 0.576 pCi/g 03/12/13 12:26 03/17/13 17:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.22 0.237 0.269 0.185 pCi/g 03/12/13 12:26 03/17/13 17:43 1

K-40 4.10 1.27 1.34 1.53 pCi/g 03/12/13 12:26 03/17/13 17:43 1

Pb-212 1.19 0.214 0.264 0.195 pCi/g 03/12/13 12:26 03/17/13 17:43 1

Pb-214 1.25 0.284 0.313 0.252 pCi/g 03/12/13 12:26 03/17/13 17:43 1

Tl-208 0.468 0.0904 0.103 0.0585 pCi/g 03/12/13 12:26 03/17/13 17:43 1

Lab Sample ID: 160-1639-27Client Sample ID: IHS1L4-C4
Matrix: SolidDate Collected: 02/26/13 11:30

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.494 U
(2σ+/-)

0.289
(2σ+/-)

103/17/13 17:4503/12/13 12:26pCi/g0.573
RL MDC

0.284
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 12:26 03/17/13 17:45 10.1780.2000.09630.0962U-0.0154Cesium-137

pCi/g 03/12/13 12:26 03/17/13 17:45 10.5730.2890.284U0.494Thorium-232

Bi-214 0.853 0.288 0.302 0.249 pCi/g 03/12/13 12:26 03/17/13 17:45 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.78 1.96 2.04 1.90 pCi/g 03/12/13 12:26 03/17/13 17:45 1

Pb-212 0.947 0.219 0.251 0.206 pCi/g 03/12/13 12:26 03/17/13 17:45 1

Pb-214 0.774 0.248 0.261 0.208 pCi/g 03/12/13 12:26 03/17/13 17:45 1

Tl-208 0.359 0.111 0.117 0.0821 pCi/g 03/12/13 12:26 03/17/13 17:45 1
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Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-28Client Sample ID: IHS1L4-D2
Matrix: SolidDate Collected: 02/26/13 11:35

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 2.70

(2σ+/-)

0.490
(2σ+/-)

103/17/13 17:4403/12/13 12:26pCi/g0.322
RL MDC

0.405
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 12:26 03/17/13 17:44 10.1440.2000.08650.0863U0.0603Cesium-137

pCi/g 03/12/13 12:26 03/17/13 17:44 10.3220.4900.4052.70Thorium-232

Bi-212 3.67 1.31 1.36 1.12 pCi/g 03/12/13 12:26 03/17/13 17:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.13 0.251 0.277 0.192 pCi/g 03/12/13 12:26 03/17/13 17:44 1

K-40 8.37 1.67 1.87 0.885 pCi/g 03/12/13 12:26 03/17/13 17:44 1

Pb-212 3.23 0.306 0.518 0.250 pCi/g 03/12/13 12:26 03/17/13 17:44 1

Pb-214 1.37 0.245 0.283 0.177 pCi/g 03/12/13 12:26 03/17/13 17:44 1

Tl-208 1.01 0.157 0.189 0.101 pCi/g 03/12/13 12:26 03/17/13 17:44 1

Lab Sample ID: 160-1639-29Client Sample ID: IHS1L4-D3
Matrix: SolidDate Collected: 02/26/13 11:40

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.16

(2σ+/-)

0.325
(2σ+/-)

103/17/13 17:4503/12/13 12:26pCi/g0.418
RL MDC

0.303
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 12:26 03/17/13 17:45 10.1710.2000.08710.0870U0.0333Cesium-137

pCi/g 03/12/13 12:26 03/17/13 17:45 10.4180.3250.3031.16Thorium-232

Bi-212 2.61 1.07 1.10 0.863 pCi/g 03/12/13 12:26 03/17/13 17:45 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.09 0.215 0.243 0.0787 pCi/g 03/12/13 12:26 03/17/13 17:45 1

K-40 6.01 1.57 1.69 1.16 pCi/g 03/12/13 12:26 03/17/13 17:45 1

Pb-212 1.55 0.246 0.317 0.222 pCi/g 03/12/13 12:26 03/17/13 17:45 1

Pb-214 1.26 0.259 0.290 0.212 pCi/g 03/12/13 12:26 03/17/13 17:45 1

Tl-208 0.595 0.124 0.138 0.0665 pCi/g 03/12/13 12:26 03/17/13 17:45 1

Lab Sample ID: 160-1639-30Client Sample ID: IHS1L4-D4
Matrix: SolidDate Collected: 02/26/13 11:45

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.35

(2σ+/-)

0.259
(2σ+/-)

103/17/13 17:4703/12/13 12:26pCi/g0.173
RL MDC

0.220
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 12:26 03/17/13 17:47 10.04740.2000.09270.08380.381Cesium-137

pCi/g 03/12/13 12:26 03/17/13 17:47 10.1730.2590.2201.35Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1639-30Client Sample ID: IHS1L4-D4
Matrix: SolidDate Collected: 02/26/13 11:45

Date Received: 02/28/13 13:10

Bi-214 0.909 0.165 0.190 0.159 pCi/g 03/12/13 12:26 03/17/13 17:47 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 3.86 1.01 1.08 1.04 pCi/g 03/12/13 12:26 03/17/13 17:47 1

Pb-212 1.22 0.175 0.236 0.156 pCi/g 03/12/13 12:26 03/17/13 17:47 1

Pb-214 1.22 0.222 0.256 0.188 pCi/g 03/12/13 12:26 03/17/13 17:47 1

Tl-208 0.425 0.0973 0.107 0.0771 pCi/g 03/12/13 12:26 03/17/13 17:47 1

Lab Sample ID: 160-1639-31Client Sample ID: IHS1L4-E2
Matrix: SolidDate Collected: 02/26/13 11:55

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.878

(2σ+/-)

0.220
(2σ+/-)

103/17/13 17:4803/12/13 12:26pCi/g0.167
RL MDC

0.201
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 12:26 03/17/13 17:48 10.09930.2000.05420.0542U0.00625Cesium-137

pCi/g 03/12/13 12:26 03/17/13 17:48 10.1670.2200.2010.878Thorium-232

Bi-214 0.780 0.167 0.186 0.134 pCi/g 03/12/13 12:26 03/17/13 17:48 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 8.75 1.52 1.76 0.867 pCi/g 03/12/13 12:26 03/17/13 17:48 1

Pb-212 1.00 0.188 0.229 0.182 pCi/g 03/12/13 12:26 03/17/13 17:48 1

Pb-214 0.695 0.164 0.179 0.178 pCi/g 03/12/13 12:26 03/17/13 17:48 1

Tl-208 0.277 0.0872 0.0918 0.0900 pCi/g 03/12/13 12:26 03/17/13 17:48 1

Lab Sample ID: 160-1639-32Client Sample ID: IHS1L4-E4
Matrix: SolidDate Collected: 02/26/13 11:50

Date Received: 02/28/13 13:10

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.573

(2σ+/-)

0.217
(2σ+/-)

103/17/13 17:4903/12/13 12:26pCi/g0.338
RL MDC

0.209
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/12/13 12:26 03/17/13 17:49 10.06240.2000.07090.06890.158Cesium-137

pCi/g 03/12/13 12:26 03/17/13 17:49 10.3380.2170.2090.573Thorium-232

Bi-214 0.774 0.203 0.218 0.198 pCi/g 03/12/13 12:26 03/17/13 17:49 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.62 1.26 1.38 0.854 pCi/g 03/12/13 12:26 03/17/13 17:49 1

Pb-212 0.919 0.136 0.181 0.117 pCi/g 03/12/13 12:26 03/17/13 17:49 1

Pb-214 0.890 0.192 0.213 0.176 pCi/g 03/12/13 12:26 03/17/13 17:49 1

Tl-208 0.371 0.0943 0.102 0.0818 pCi/g 03/12/13 12:26 03/17/13 17:49 1

TestAmerica St. Louis

Page 23 of 27 3/26/2013

1
2
3
4
5
6
7
8
9

10
11



QC Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-39309/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40441 Prep Batch: 39309

Actinium-228
Analyte

U 103/15/13 16:0903/12/13 10:32pCi/g0.260
MDCRL

0.1260.126
(2σ+/-) (2σ+/-)

MB

0.08685

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

103/15/13 16:0903/12/13 10:32pCi/g0.06740.2000.03470.0347U-0.0004200Cesium-137

103/15/13 16:0903/12/13 10:32pCi/g0.2600.1260.126U0.08685Thorium-232

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 03/12/13 10:32 03/15/13 16:09 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39309/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40442 Prep Batch: 39309

Americium-241
Analyte

116-87102100.097.6 10.5 1.19
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.9 32.35 3.45 0.200 0.327 pCi/g 101 87 - 120

Cobalt-60 26.2 25.38 2.60 0.208 pCi/g 97 87 - 115

Client Sample ID: IHS1L3-A1Lab Sample ID: 160-1639-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40440 Prep Batch: 39309

Actinium-228
Analyte

10.46U0.65920.938 0.344 0.725
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Cesium-137 -0.0645 U 0.002393 U 0.0949 0.200 0.184 pCi/g 0.07 1

Thorium-232 0.938 0.6592 U 0.344 0.725 pCi/g 0.46 1

Client Sample ID: Method BlankLab Sample ID: MB 160-39337/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40441 Prep Batch: 39337

Actinium-228
Analyte

U 103/15/13 17:4103/12/13 12:26pCi/g0.309
MDCRL

0.9130.913
(2σ+/-) (2σ+/-)

MB

-0.04751

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

103/15/13 17:4103/12/13 12:26pCi/g0.08950.2000.04830.0483U-0.002152Cesium-137

103/15/13 17:4103/12/13 12:26pCi/g0.3090.9130.913U-0.04751Thorium-232

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 03/12/13 12:26 03/15/13 17:41 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected
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QC Sample Results
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39337/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40442 Prep Batch: 39337

Americium-241
Analyte

116-8710097.8397.6 10.3 1.22
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 31.9 31.67 3.37 0.200 0.276 pCi/g 99 87 - 120

Cobalt-60 26.2 25.67 2.63 0.180 pCi/g 98 87 - 115

Client Sample ID: IHS1L4-B3Lab Sample ID: 160-1639-23 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40381 Prep Batch: 39337

Actinium-228
Analyte

10.419.6028.65 1.22 0.373
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Cesium-137 0.0632 U 0.02501 U 0.0797 0.200 0.138 pCi/g 0.21 1

Thorium-232 8.65 9.602 1.22 0.373 pCi/g 0.41 1

TestAmerica St. Louis

Page 25 of 27 3/26/2013

1
2
3
4
5
6
7
8
9

10
11



QC Association Summary
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Rad

Leach Batch: 36867

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-1639-1 IHS1L3-A1 Total/NA

Solid Dry and Grind160-1639-1 DU IHS1L3-A1 Total/NA

Solid Dry and Grind160-1639-2 IHS1L3-A2 Total/NA

Solid Dry and Grind160-1639-3 IHS1L3-A3 Total/NA

Solid Dry and Grind160-1639-4 IHS1L3-A4 Total/NA

Solid Dry and Grind160-1639-5 IHS1L3-B1 Total/NA

Solid Dry and Grind160-1639-7 IHS1L3-B3 Total/NA

Solid Dry and Grind160-1639-8 IHS1L3-B4 Total/NA

Solid Dry and Grind160-1639-9 IHS1L3-C2 Total/NA

Solid Dry and Grind160-1639-10 IHS1L3-C3 Total/NA

Solid Dry and Grind160-1639-11 IHS1L3-C4 Total/NA

Solid Dry and Grind160-1639-12 IHS1L3-D2 Total/NA

Solid Dry and Grind160-1639-13 IHS1L3-D3 Total/NA

Solid Dry and Grind160-1639-14 IHS1L3-D4 Total/NA

Solid Dry and Grind160-1639-15 IHS1L3-E3 Total/NA

Solid Dry and Grind160-1639-16 IHS1L3-E4 Total/NA

Solid Dry and Grind160-1639-17 IHS1L4-A1 Total/NA

Solid Dry and Grind160-1639-18 IHS1L4-A2 Total/NA

Solid Dry and Grind160-1639-19 IHS1L4-A3 Total/NA

Solid Dry and Grind160-1639-20 IHS1L4-A4 Total/NA

Solid Dry and Grind160-1639-21 IHS1L4-B1 Total/NA

Solid Dry and Grind160-1639-23 IHS1L4-B3 Total/NA

Solid Dry and Grind160-1639-23 DU IHS1L4-B3 Total/NA

Solid Dry and Grind160-1639-24 IHS1L4-B4 Total/NA

Solid Dry and Grind160-1639-25 IHS1L4-C2 Total/NA

Solid Dry and Grind160-1639-26 IHS1L4-C3 Total/NA

Solid Dry and Grind160-1639-27 IHS1L4-C4 Total/NA

Solid Dry and Grind160-1639-28 IHS1L4-D2 Total/NA

Solid Dry and Grind160-1639-29 IHS1L4-D3 Total/NA

Solid Dry and Grind160-1639-30 IHS1L4-D4 Total/NA

Solid Dry and Grind160-1639-31 IHS1L4-E2 Total/NA

Solid Dry and Grind160-1639-32 IHS1L4-E4 Total/NA

Prep Batch: 39309

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-0 36867160-1639-1 IHS1L3-A1 Total/NA

Solid Fill_Geo-0 36867160-1639-1 DU IHS1L3-A1 Total/NA

Solid Fill_Geo-0 36867160-1639-2 IHS1L3-A2 Total/NA

Solid Fill_Geo-0 36867160-1639-3 IHS1L3-A3 Total/NA

Solid Fill_Geo-0 36867160-1639-4 IHS1L3-A4 Total/NA

Solid Fill_Geo-0 36867160-1639-5 IHS1L3-B1 Total/NA

Solid Fill_Geo-0 36867160-1639-7 IHS1L3-B3 Total/NA

Solid Fill_Geo-0 36867160-1639-8 IHS1L3-B4 Total/NA

Solid Fill_Geo-0 36867160-1639-9 IHS1L3-C2 Total/NA

Solid Fill_Geo-0 36867160-1639-10 IHS1L3-C3 Total/NA

Solid Fill_Geo-0 36867160-1639-11 IHS1L3-C4 Total/NA

Solid Fill_Geo-0 36867160-1639-12 IHS1L3-D2 Total/NA

Solid Fill_Geo-0 36867160-1639-13 IHS1L3-D3 Total/NA

Solid Fill_Geo-0 36867160-1639-14 IHS1L3-D4 Total/NA

Solid Fill_Geo-0 36867160-1639-15 IHS1L3-E3 Total/NA

Solid Fill_Geo-0 36867160-1639-16 IHS1L3-E4 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-1639-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Rad (Continued)

Prep Batch: 39309 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-0 36867160-1639-17 IHS1L4-A1 Total/NA

Solid Fill_Geo-0 36867160-1639-18 IHS1L4-A2 Total/NA

Solid Fill_Geo-0 36867160-1639-19 IHS1L4-A3 Total/NA

Solid Fill_Geo-0 36867160-1639-20 IHS1L4-A4 Total/NA

Solid Fill_Geo-0 36867160-1639-21 IHS1L4-B1 Total/NA

Solid Fill_Geo-0LCS 160-39309/2-A Lab Control Sample Total/NA

Solid Fill_Geo-0MB 160-39309/1-A Method Blank Total/NA

Prep Batch: 39337

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-0 36867160-1639-23 IHS1L4-B3 Total/NA

Solid Fill_Geo-0 36867160-1639-23 DU IHS1L4-B3 Total/NA

Solid Fill_Geo-0 36867160-1639-24 IHS1L4-B4 Total/NA

Solid Fill_Geo-0 36867160-1639-25 IHS1L4-C2 Total/NA

Solid Fill_Geo-0 36867160-1639-26 IHS1L4-C3 Total/NA

Solid Fill_Geo-0 36867160-1639-27 IHS1L4-C4 Total/NA

Solid Fill_Geo-0 36867160-1639-28 IHS1L4-D2 Total/NA

Solid Fill_Geo-0 36867160-1639-29 IHS1L4-D3 Total/NA

Solid Fill_Geo-0 36867160-1639-30 IHS1L4-D4 Total/NA

Solid Fill_Geo-0 36867160-1639-31 IHS1L4-E2 Total/NA

Solid Fill_Geo-0 36867160-1639-32 IHS1L4-E4 Total/NA

Solid Fill_Geo-0LCS 160-39337/2-A Lab Control Sample Total/NA

Solid Fill_Geo-0MB 160-39337/1-A Method Blank Total/NA
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-1623-1
Client Project/Site: Waste Characterizations

For:
Aleut World Solutions
4300 B Street
Suite 402
Anchorage, Alaska 99503

Attn: Daniel Spicuzza

Authorized for release by:
3/26/2013 9:41:48 AM
Erika Starman
Project Manager I
erika.starman@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1623-1
Project/Site: Waste Characterizations

Job ID: 160-1623-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: Waste Characterizations

Report Number: 160-1623-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt
Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs:

Method 3600C: Cleanup
Method 3620C: Florisil Cleanup
Method 3630C: Silica Gel Cleanup
Method 3640A: Gel-Permeation Cleanup
Method 3650B: Acid-Base Partition Cleanup
Method 3660B: Sulfur Cleanup
Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

TestAmerica St. Louis
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1623-1
Project/Site: Waste Characterizations

Job ID: 160-1623-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

The samples were received on 2/26/2013 12:55 PM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperature of the cooler at receipt was 21.0º C.

CESIUM-137 & OTHER GAMMA EMITTERS (GS)

Samples IHS1L1-A1 (160-1623-1), IHS1L1-A2 (160-1623-2), IHS1L1-A3 (160-1623-3), IHS1L1-A4 (160-1623-4), IHS1L1-B1 (160-1623-5), 
IHS1L1-B2 (160-1623-6), IHS1L1-B3 (160-1623-7), IHS1L1-B4 (160-1623-8), IHS1L1-C1 (160-1623-9), IHS1L1-C2 (160-1623-10), 
IHS1L1-D3 (160-1623-11), IHS1L1-D4 (160-1623-12), IHS1L1-E3 (160-1623-13), IHS1L1-E4 (160-1623-14), IHS1L1-F3 (160-1623-15), 
IHS1L1-F4 (160-1623-16), IHS1L2-A1 (160-1623-17), IHS1L2-A2 (160-1623-18), IHS1L2-A3 (160-1623-19), IHS1L2-A4 (160-1623-20), 
IHS1L2-B1 (160-1623-21), IHS1L2-B2 (160-1623-22), IHS1L2-B3 (160-1623-23), IHS1L2-B4 (160-1623-24), IHS1L2-C2 (160-1623-25), 
IHS1L2-D3 (160-1623-26), IHS1L2-D4 (160-1623-27), IHS1L2-E2 (160-1623-28), IHS1L2-E3 (160-1623-29), IHS1L2-E4 (160-1623-30), 
IHS1L2-F3 (160-1623-31) and IHS1L2-F4 (160-1623-32) were analyzed for Cesium-137 & Other Gamma Emitters (GS) in accordance 
with DOE GA-01-R. The samples were leached on 02/27/2013, prepared on 03/07/2013 and 03/08/2013 and analyzed on 03/12/2013, 
03/14/2013, 03/15/2013 and 03/18/2013. 

No other difficulties were encountered during the Gamma spec analyses.

All other quality control parameters were within the acceptance limits.
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1234567891011

Chain of Custody Record 
viy:3 Test America St. Louis 

13715 Rider Trail North 

THE LEADER rN ENVIRONMENT AL TESTING 
Earth City, MO 63045 

phond 14.298.8566 fa.--< 314.298.8757 TestAmerica Laboratories, Inc. 
Orent Contact Project Manager: Daniel Spicuzza f Site Contact: Daniel Spicuzza Date: 2/21/2013 COC No: IH-1 

AWS, LLC T el/Fax: 412 848-7022/888 705-7408 Lab Contact: Erika Starman Carner: Foo Ex _l 01-2_ COCs 
615 i:. 82nd. Ave. Suite 200 Analysis TurnarOIDld Time Job No. USN-2011-008 

Anchorage, AK 9951 8 Calendar ( C) or Work Days (Yvl C ~ 
(907) 278-2311 Phone 

,., 
TATifdifferentfrom.Below ~ 1 

(907) 278-2350 FAX D "" SDGNo. 2 weeks ] 
· Project Name: NSF Indian Head D I week 00 

"' Site: NSF Indian Head IR Site 1 D .... 
2 days " s Quote# 16001836 D 1 day .. .. ... 

"' "' 
Sample Sample Sample 5 

#-0f ! Sample Identification Date Time Type Matrix Cont. C Sample Srecific Notes: . . . . ... .. - ., . -
IHS1Ll-A l 2/20/2013 1230 Grab s 1 X Ac-228 for Th-232 

IHS1Ll-A2 2/20/2013 1235 Grab s 1 X Ac-228 for Th-232 

lliSlL!-A3 2/20/2013 1240 Grab s 1 X Ac-228 for Th-232 

IHS1Ll-A4 2/20/2013 1245 Grab s 1 X Ac-228 for Th-232 

IHS1Ll-Bl 2/20/2013 1250 Grab s 1 X Ac-228 for Th-232 

IHS1L1-B2 2/20/2013 1255 Grab s l X Ac-228 for Th-232 

IHS1Ll-B3 2/20/2013 1300 Grab s 1 X Ac-228 for Th-232 

IHS1Ll-B4 2/20/2013 1305 Grab s l X Ac-228 for Th-232 

IHSlLl-CI 2/20/2013 1310 Grab s 1 X IAc-228 for Th-232 

IHS !Ll-C2 2/20/2013 13 15 Grab s 1 X Ac-228 fur Th-232 

IHS!LI-D3 2/20/2013 1320 Grab s 1 X Ae-228 forTh-232 • . 

IBSlLI-D4 2/20/2013 1325 Grab s i X Ac-228 for Tb-232 

Preservation Used: l = Ice, 2= HO; 3= H2S0 4; 4=HN03; 5=NaOH; 6= Other 

J!ossible Hazard Identification -gr- Sample Disposal ( A tee may be assessed if samples are retained longer than 1 month) 

D Non-Hazard DF/ammable D skin Irn1an/ PoisonB 0 Unknown _ D Return To Client ~ sposa/ By Lab D Archive For Months 

Special Instrudions/QC Requirements & Conunents: QC Level IV 

Relinquis~ ~ jJ ~ Company: AWS Date/Time: R{j,. (Jp/#J J: Co~5TL 
Date/ rime: 

Jc2CS" 2/22/2013/1600 .:J.c:)[p -/3 
Relinquished by: ,- Company: Datdfime: ReceW°edby: Company: Date/Time: 

Relinquished by: Company: DarefTime: Received by: Company: Date/Time: 

•• 
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St. Louis 
13715 Rider Trail North TestAmerica 

Chain of Custody Record THE I.EADER lN ENVTRONMEITT AL T€ST!NG 

Earth City, MO 63045 

phone 314298.8566 fax 314.298.8757 TestAmerica Laboratories, Inc. 
Client Contact Project Manager: Daniel Spicuzza (Site Contact: Daniel Spicuzza Date: 2121/2013 COC Noo lli-1 

AWS, LLC Tel/Fax; 412 848-7022/888 705-7408 }Lab Contact: Eril<a Starrnan Carrier: Fed Ex L!.L of_3__ COCs 

61-5 E. 82nd. Ave. Suite 200 / Analysis Turnarnund Time Job No.. USN-2011-008 

Anchorage, AK 99518 Calendar ( C ) or Worlc Days ('vv) C ~ 
{907) 278-2311 Phone "' TAT if different from Below ~ "I 

(907) 278-2350 D iS SOGNo. FAX 2weeks i Project Name: NSF Indian Head D I week 00 .... 
Site: NSF Indian Head IR Site 1 D 2days 

~ 

" 
Quote# 16001836 D I ilay 

s 
is ... 

a:, 

" ::: 
Sample Sample Sample #of § 

Sample ldeatification Date Time Type Matrix Dint. . ~ Sample Snecific Notes: 
_. ,. .. - -

IHSiL1-E3 2/2012013 1330 Grab s 1 X Ac-228 for Th-232 

IHS1L1-E4 2/20/2013 1335 Grab s l X Ac-228 for Th-232 

IHS1Ll-F3 2/20/2013 1340 Grab s 1 X Ac-228 for Th-232 

IBS1L1-F4 2/20/2013 1345 Grab s 1 X Ac-228 for Th-232 

IHS1L2-A1 2/2li2013 1300 Grab s 1 X Ac-228 forTh-232 

lliS1L2-A2 2/21/2013 1305 Grab s 1 X Ac-228 fur Th-232 

IBS1L2-A3 2/21/2013 1310 Grab s 1 X Ac-228 for Th-232 

IHS1L2-A4 2/2Ii20l3 1315 Grab s 1 X Ac-228 for Th-232 

IHS1L2-B1 2/2Ii2013 1320 Grab s 1 X Ac-228 for Th-232 

1HS1L2-B2 2/2Ii20l3 1325 Grab s 1 IX Ac-228 for Th-232 

IBS1L2-B3 2/21i20!3 1330 Oral> s i X Ac-22& forTh-232 

IHS1L2-B4 2/2Ii2013 1335 Grab s l IX h-228 for Th-232 

Preservation Used: l= Ice, 2"" HCI; 3= H2S04; 4=HN03; 5=Na0H; 6= Other 

Possible Hazard lderuification Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

D Non-Hazard DF/ammable DSkin Irritant PoisonB D Unknown ~ DRetum To Client ~sposal By Lab D Archive For Months 

Special Instructions/QC Requirements & Comments: QC Level IV 

Relinqllis~ \ _ ~ Company: AWS Dateff" Jme: 

~~ /7~d'~f. -
Company: Date/Time: 

/2trS-r_J~ .,; ' 2122/2013/1600 ~37L .,,!) dl.P · /l -'q 
Relinquished by: Company: Date1Time: R~by: Company: Date/Time: 

Relinquished by: Company: Date1Time: Received by: Company: Datefl"ime: 

LJ • 
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St. Louis 
13715 Rider Trail North TestAmerico 

Chain of Custody R~ord THE LEADER lN ENvtROi'lMENT AL TESTING 

Earth City, MO 63045 

phone 314.298.8566 fux 3 14.298.8757 TestAmerica Laboratories, Inc. 
Oient Contact Project Manager. Daniel Spicmza !Site Contact: Daniel SpicUZZ2 Date: 2/21/2013 COC No: IH-1 

AWS,llC Tel/Far. 412848-7022/888 705-7408 Lab Contact: Erika Starman Carrier: Fed Ex ~ of ___:3._ COCs 

615 E. 82nd. Ave. Suite 200 Analysis TnrnarOlllld Time Job No. USN-2011-008 

Anchorage, AK 99518 Calendar ( C ) or Work Days (:N} C 
~ 

(907) 278-2311 Phone TATifdiffctetJt fromBclow ~ '1 

D ~ SDGNo. (907) 278-2350 FAX 2weeks ·1 
Project Name: NSF Indian Head D 

,. 
l week .. 

"' Site: NSF Indian Head IR Site 1 D .... 
2days " Quote # 16001836 D l day 

$ 
il ... 
"-' 

Sample Sample Sample #of 
§ 
; 

Sample Identification Date Time Type Matrix Coot. C Sample Snecific Notes: - ' . 

IHS1L2-C2 2/2Ii20 13 1340 Grab s 1 X Ac-228 for Th-232 

IHSil2-D3 2/21/2013 i 345 Grab s 1 X Ac-228 for Th-232 

IHSlL2-D4 2/2Ii20!3 1350 Grab s 1 X Ac-228 for Th-232 

ll-IS1L2-E2 2/21/2013 1355 Grab s 1 X Ac-228 for Th-232 

IHS1L2-E3 2/2li2013 1400 Grab s 1 X Ac-228 forTh-232 

IHS1L2-E4 2/21/2013 14(')5 
Grab s 1 IX Ac-228 for Th-232 

IHS1L2-F3 2/21/2013 1410 Grab s 1 X Ac-228 for Th-232 

1, IHS1L2-F4 2/21/2013 1415 Grab s 1 X Ac"228 for Th-232 ----- ''- a.-
.-.. ~ 

I"- . 
N 

Preservation Used: 1= Ice, 2= HCI; 3= H2S04; 4=HNC>3; S=NaOH; 6= Other ---Possible Ha;.ard Identijicuti01, 
~ · 

Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

D Non-Hazard D F1ammabte D skin Irritant PoisonB D Unlcru,wn D Return To Client ~ poss! By Lab D Archive For Months 

Special Instructions/QC Requirements & Cennneots: QC Level IV 

Re¥f"wshe<f:by:l )~ Company: AWS Dare/ f"nne: R . ·,,r/ (1/J,&;I, h_ Company: Date/Time: 

/:,.25"'5 ' [ 771 S7L d ·~ IP-13 v...__,I r,.._ 2/22/2013/1600 

Relinquished by: 
, 

Company: Date/Time: Recei{&l by: Company: Date/Time: 

Relinqeished by: Company: Date/rune: !Received by: Company: Date/T"nne: 

o• 



Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-1623-1

Login Number: 1623

Question Answer Comment

Creator: Clarke, Jill

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

FalseSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method Method Description LaboratoryProtocol

DOEGA-01-R Cesium-137 & Other Gamma Emitters (GS) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-1623-1 IHS1L1-A1 Solid 02/20/13 12:30 02/26/13 14:58

160-1623-2 IHS1L1-A2 Solid 02/20/13 12:35 02/26/13 14:58

160-1623-3 IHS1L1-A3 Solid 02/20/13 12:40 02/26/13 14:58

160-1623-4 IHS1L1-A4 Solid 02/20/13 12:45 02/26/13 14:58

160-1623-5 IHS1L1-B1 Solid 02/20/13 12:50 02/26/13 14:58

160-1623-6 IHS1L1-B2 Solid 02/20/13 12:55 02/26/13 14:58

160-1623-7 IHS1L1-B3 Solid 02/20/13 13:00 02/26/13 14:58

160-1623-8 IHS1L1-B4 Solid 02/20/13 13:05 02/26/13 14:58

160-1623-9 IHS1L1-C1 Solid 02/20/13 13:10 02/26/13 14:58

160-1623-10 IHS1L1-C2 Solid 02/20/13 13:15 02/26/13 14:58

160-1623-11 IHS1L1-D3 Solid 02/20/13 13:20 02/26/13 14:58

160-1623-12 IHS1L1-D4 Solid 02/20/13 13:25 02/26/13 14:58

160-1623-13 IHS1L1-E3 Solid 02/20/13 13:30 02/26/13 14:58

160-1623-14 IHS1L1-E4 Solid 02/20/13 13:35 02/26/13 14:58

160-1623-15 IHS1L1-F3 Solid 02/20/13 13:40 02/26/13 14:58

160-1623-16 IHS1L1-F4 Solid 02/20/13 13:45 02/26/13 14:58

160-1623-17 IHS1L2-A1 Solid 02/21/13 13:00 02/26/13 14:58

160-1623-18 IHS1L2-A2 Solid 02/21/13 13:05 02/26/13 14:58

160-1623-19 IHS1L2-A3 Solid 02/21/13 13:10 02/26/13 14:58

160-1623-20 IHS1L2-A4 Solid 02/21/13 13:15 02/26/13 14:58

160-1623-21 IHS1L2-B1 Solid 02/21/13 13:20 02/26/13 14:58

160-1623-22 IHS1L2-B2 Solid 02/21/13 13:25 02/26/13 14:58

160-1623-23 IHS1L2-B3 Solid 02/21/13 13:30 02/26/13 14:58

160-1623-24 IHS1L2-B4 Solid 02/21/13 13:35 02/26/13 14:58

160-1623-25 IHS1L2-C2 Solid 02/21/13 13:40 02/26/13 14:58

160-1623-26 IHS1L2-D3 Solid 02/21/13 13:45 02/26/13 14:58

160-1623-27 IHS1L2-D4 Solid 02/21/13 13:50 02/26/13 14:58

160-1623-28 IHS1L2-E2 Solid 02/21/13 13:55 02/26/13 14:58

160-1623-29 IHS1L2-E3 Solid 02/21/13 14:00 02/26/13 14:58

160-1623-30 IHS1L2-E4 Solid 02/21/13 14:05 02/26/13 14:58

160-1623-31 IHS1L2-F3 Solid 02/21/13 14:10 02/26/13 14:58

160-1623-32 IHS1L2-F4 Solid 02/21/13 14:15 02/26/13 14:58
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-1Client Sample ID: IHS1L1-A1
Matrix: SolidDate Collected: 02/20/13 12:30

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.06

(2σ+/-)

0.275
(2σ+/-)

103/12/13 10:3103/07/13 14:39pCi/g0.249
RL MDC

0.253
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 10:31 10.07630.2000.05020.0496U0.0720Cesium-137

pCi/g 03/07/13 14:39 03/12/13 10:31 10.2490.2750.2531.06Thorium-232

Bi-214 0.829 0.190 0.208 0.161 pCi/g 03/07/13 14:39 03/12/13 10:31 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 4.05 1.17 1.24 1.34 pCi/g 03/07/13 14:39 03/12/13 10:31 1

Pb-212 1.01 0.165 0.273 0.148 pCi/g 03/07/13 14:39 03/12/13 10:31 1

Pb-214 0.831 0.208 0.235 0.204 pCi/g 03/07/13 14:39 03/12/13 10:31 1

Tl-208 0.318 0.0748 0.0818 0.0601 pCi/g 03/07/13 14:39 03/12/13 10:31 1

Lab Sample ID: 160-1623-2Client Sample ID: IHS1L1-A2
Matrix: SolidDate Collected: 02/20/13 12:35

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.446 U
(2σ+/-)

0.238
(2σ+/-)

103/12/13 11:2703/07/13 14:39pCi/g0.460
RL MDC

0.234
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 11:27 10.1460.2000.09340.0929U0.0894Cesium-137

pCi/g 03/07/13 14:39 03/12/13 11:27 10.4600.2380.234U0.446Thorium-232

Bi-214 0.730 0.211 0.224 0.112 pCi/g 03/07/13 14:39 03/12/13 11:27 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-212 0.680 0.235 0.251 0.252 pCi/g 03/07/13 14:39 03/12/13 11:27 1

Pb-214 0.720 0.173 0.188 0.228 pCi/g 03/07/13 14:39 03/12/13 11:27 1

Tl-208 0.168 0.140 0.141 0.153 pCi/g 03/07/13 14:39 03/12/13 11:27 1

Lab Sample ID: 160-1623-3Client Sample ID: IHS1L1-A3
Matrix: SolidDate Collected: 02/20/13 12:40

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.591

(2σ+/-)

0.181
(2σ+/-)

103/12/13 11:3603/07/13 14:39pCi/g0.291
RL MDC

0.171
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 11:36 10.09220.2000.05910.0588U0.0622Cesium-137

pCi/g 03/07/13 14:39 03/12/13 11:36 10.2910.1810.1710.591Thorium-232

Bi-214 0.677 0.140 0.157 0.0536 pCi/g 03/07/13 14:39 03/12/13 11:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.09 1.34 1.44 1.30 pCi/g 03/07/13 14:39 03/12/13 11:36 1
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-3Client Sample ID: IHS1L1-A3
Matrix: SolidDate Collected: 02/20/13 12:40

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Pb-212 0.744 0.122 0.155 0.105 pCi/g 03/07/13 14:39 03/12/13 11:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-214 0.633 0.132 0.147 0.0909 pCi/g 03/07/13 14:39 03/12/13 11:36 1

Tl-208 0.321 0.0774 0.0843 0.0452 pCi/g 03/07/13 14:39 03/12/13 11:36 1

Lab Sample ID: 160-1623-4Client Sample ID: IHS1L1-A4
Matrix: SolidDate Collected: 02/20/13 12:45

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.837

(2σ+/-)

0.229
(2σ+/-)

103/12/13 11:3803/07/13 14:39pCi/g0.0994
RL MDC

0.212
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 11:38 10.08400.2000.05880.05800.0925Cesium-137

pCi/g 03/07/13 14:39 03/12/13 11:38 10.09940.2290.2120.837Thorium-232

Bi-214 0.761 0.172 0.190 0.142 pCi/g 03/07/13 14:39 03/12/13 11:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 4.82 1.09 1.20 0.972 pCi/g 03/07/13 14:39 03/12/13 11:38 1

Pb-212 0.669 0.135 0.160 0.131 pCi/g 03/07/13 14:39 03/12/13 11:38 1

Pb-214 0.709 0.154 0.171 0.133 pCi/g 03/07/13 14:39 03/12/13 11:38 1

Tl-208 0.262 0.0637 0.0693 0.0482 pCi/g 03/07/13 14:39 03/12/13 11:38 1

Lab Sample ID: 160-1623-5Client Sample ID: IHS1L1-B1
Matrix: SolidDate Collected: 02/20/13 12:50

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.376

(2σ+/-)

0.163
(2σ+/-)

103/12/13 11:4003/07/13 14:39pCi/g0.289
RL MDC

0.159
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 11:40 10.1170.2000.1030.103U-0.00813Cesium-137

pCi/g 03/07/13 14:39 03/12/13 11:40 10.2890.1630.1590.376Thorium-232

Bi-214 0.726 0.177 0.193 0.146 pCi/g 03/07/13 14:39 03/12/13 11:40 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 4.96 1.16 1.27 1.09 pCi/g 03/07/13 14:39 03/12/13 11:40 1

Pb-212 0.665 0.156 0.212 0.165 pCi/g 03/07/13 14:39 03/12/13 11:40 1

Pb-214 0.844 0.197 0.226 0.179 pCi/g 03/07/13 14:39 03/12/13 11:40 1

Tl-208 0.238 0.0893 0.0927 0.0851 pCi/g 03/07/13 14:39 03/12/13 11:40 1
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-6Client Sample ID: IHS1L1-B2
Matrix: SolidDate Collected: 02/20/13 12:55

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 22.8

(2σ+/-)

2.46
(2σ+/-)

103/15/13 15:1703/07/13 14:39pCi/g0.452
RL MDC

0.800
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/15/13 15:17 10.2250.2000.1340.134U0.0387Cesium-137

pCi/g 03/07/13 14:39 03/15/13 15:17 10.4522.460.80022.8Thorium-232

Bi-212 25.3 3.03 4.01 2.44 pCi/g 03/07/13 14:39 03/15/13 15:17 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.23 0.377 0.398 0.348 pCi/g 03/07/13 14:39 03/15/13 15:17 1

K-40 11.0 1.61 1.97 1.02 pCi/g 03/07/13 14:39 03/15/13 15:17 1

Pb-212 26.2 0.485 3.43 0.269 pCi/g 03/07/13 14:39 03/15/13 15:17 1

Pb-214 1.26 0.272 0.302 0.342 pCi/g 03/07/13 14:39 03/15/13 15:17 1

Tl-208 8.14 0.324 0.905 0.190 pCi/g 03/07/13 14:39 03/15/13 15:17 1

Lab Sample ID: 160-1623-7Client Sample ID: IHS1L1-B3
Matrix: SolidDate Collected: 02/20/13 13:00

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.744

(2σ+/-)

0.427
(2σ+/-)

103/12/13 12:1703/07/13 14:39pCi/g0.489
RL MDC

0.420
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 12:17 10.1570.2000.08510.0851U0.0285Cesium-137

pCi/g 03/07/13 14:39 03/12/13 12:17 10.4890.4270.4200.744Thorium-232

Bi-214 1.00 0.292 0.310 0.190 pCi/g 03/07/13 14:39 03/12/13 12:17 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 3.45 1.98 2.01 2.76 pCi/g 03/07/13 14:39 03/12/13 12:17 1

Pb-212 1.20 0.262 0.304 0.244 pCi/g 03/07/13 14:39 03/12/13 12:17 1

Pb-214 1.03 0.250 0.272 0.207 pCi/g 03/07/13 14:39 03/12/13 12:17 1

Tl-208 0.469 0.140 0.148 0.101 pCi/g 03/07/13 14:39 03/12/13 12:17 1

Lab Sample ID: 160-1623-8Client Sample ID: IHS1L1-B4
Matrix: SolidDate Collected: 02/20/13 13:05

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.15

(2σ+/-)

0.265
(2σ+/-)

103/12/13 12:1703/07/13 14:39pCi/g0.138
RL MDC

0.238
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 12:17 10.09750.2000.06160.0613U0.0590Cesium-137

pCi/g 03/07/13 14:39 03/12/13 12:17 10.1380.2650.2381.15Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-8Client Sample ID: IHS1L1-B4
Matrix: SolidDate Collected: 02/20/13 13:05

Date Received: 02/26/13 14:58

Bi-214 0.859 0.189 0.209 0.105 pCi/g 03/07/13 14:39 03/12/13 12:17 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 4.46 1.38 1.45 1.47 pCi/g 03/07/13 14:39 03/12/13 12:17 1

Pb-212 0.828 0.142 0.178 0.129 pCi/g 03/07/13 14:39 03/12/13 12:17 1

Pb-214 1.11 0.183 0.216 0.0975 pCi/g 03/07/13 14:39 03/12/13 12:17 1

Tl-208 0.361 0.0894 0.0969 0.0609 pCi/g 03/07/13 14:39 03/12/13 12:17 1

Lab Sample ID: 160-1623-9Client Sample ID: IHS1L1-C1
Matrix: SolidDate Collected: 02/20/13 13:10

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.468

(2σ+/-)

0.203
(2σ+/-)

103/12/13 12:1803/07/13 14:39pCi/g0.243
RL MDC

0.197
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 12:18 10.07440.2000.04310.0430U0.0202Cesium-137

pCi/g 03/07/13 14:39 03/12/13 12:18 10.2430.2030.1970.468Thorium-232

Bi-214 0.733 0.160 0.177 0.136 pCi/g 03/07/13 14:39 03/12/13 12:18 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.75 1.08 1.23 0.743 pCi/g 03/07/13 14:39 03/12/13 12:18 1

Pb-212 0.688 0.137 0.163 0.124 pCi/g 03/07/13 14:39 03/12/13 12:18 1

Pb-214 0.714 0.136 0.155 0.112 pCi/g 03/07/13 14:39 03/12/13 12:18 1

Tl-208 0.318 0.0745 0.0815 0.0602 pCi/g 03/07/13 14:39 03/12/13 12:18 1

Lab Sample ID: 160-1623-10Client Sample ID: IHS1L1-C2
Matrix: SolidDate Collected: 02/20/13 13:15

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 2.13

(2σ+/-)

0.400
(2σ+/-)

103/12/13 12:2203/07/13 14:39pCi/g0.235
RL MDC

0.333
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 12:22 10.1460.2000.08010.0800U0.0374Cesium-137

pCi/g 03/07/13 14:39 03/12/13 12:22 10.2350.4000.3332.13Thorium-232

Bi-214 1.05 0.234 0.258 0.190 pCi/g 03/07/13 14:39 03/12/13 12:22 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 8.39 1.68 1.89 1.39 pCi/g 03/07/13 14:39 03/12/13 12:22 1

Pb-212 2.17 0.261 0.536 0.232 pCi/g 03/07/13 14:39 03/12/13 12:22 1

Pb-214 1.19 0.233 0.281 0.268 pCi/g 03/07/13 14:39 03/12/13 12:22 1

Tl-208 0.771 0.149 0.169 0.118 pCi/g 03/07/13 14:39 03/12/13 12:22 1
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-11Client Sample ID: IHS1L1-D3
Matrix: SolidDate Collected: 02/20/13 13:20

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.987

(2σ+/-)

0.251
(2σ+/-)

103/12/13 14:3603/07/13 14:39pCi/g0.124
RL MDC

0.229
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 14:36 10.1000.2000.05740.0573U0.0248Cesium-137

pCi/g 03/07/13 14:39 03/12/13 14:36 10.1240.2510.2290.987Thorium-232

Bi-214 0.811 0.184 0.202 0.164 pCi/g 03/07/13 14:39 03/12/13 14:36 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.33 1.35 1.45 1.39 pCi/g 03/07/13 14:39 03/12/13 14:36 1

Pb-212 1.01 0.175 0.218 0.167 pCi/g 03/07/13 14:39 03/12/13 14:36 1

Pb-214 1.05 0.188 0.217 0.159 pCi/g 03/07/13 14:39 03/12/13 14:36 1

Tl-208 0.463 0.101 0.112 0.0757 pCi/g 03/07/13 14:39 03/12/13 14:36 1

Lab Sample ID: 160-1623-12Client Sample ID: IHS1L1-D4
Matrix: SolidDate Collected: 02/20/13 13:25

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.713

(2σ+/-)

0.345
(2σ+/-)

103/12/13 14:3703/07/13 14:39pCi/g0.605
RL MDC

0.337
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 14:37 10.2010.2000.1130.113U0.0387Cesium-137

pCi/g 03/07/13 14:39 03/12/13 14:37 10.6050.3450.3370.713Thorium-232

Bi-214 0.825 0.269 0.283 0.191 pCi/g 03/07/13 14:39 03/12/13 14:37 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 3.42 1.70 1.74 2.15 pCi/g 03/07/13 14:39 03/12/13 14:37 1

Pb-212 0.801 0.196 0.222 0.193 pCi/g 03/07/13 14:39 03/12/13 14:37 1

Pb-214 0.940 0.235 0.255 0.233 pCi/g 03/07/13 14:39 03/12/13 14:37 1

Tl-208 0.328 0.111 0.116 0.0896 pCi/g 03/07/13 14:39 03/12/13 14:37 1

Lab Sample ID: 160-1623-13Client Sample ID: IHS1L1-E3
Matrix: SolidDate Collected: 02/20/13 13:30

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.07

(2σ+/-)

0.246
(2σ+/-)

103/12/13 14:3803/07/13 14:39pCi/g0.193
RL MDC

0.220
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 14:38 10.07920.2000.05710.05650.0822Cesium-137

pCi/g 03/07/13 14:39 03/12/13 14:38 10.1930.2460.2201.07Thorium-232

Bi-214 0.907 0.212 0.232 0.141 pCi/g 03/07/13 14:39 03/12/13 14:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-13Client Sample ID: IHS1L1-E3
Matrix: SolidDate Collected: 02/20/13 13:30

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

K-40 4.75 1.38 1.47 1.39 pCi/g 03/07/13 14:39 03/12/13 14:38 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-212 0.846 0.146 0.183 0.136 pCi/g 03/07/13 14:39 03/12/13 14:38 1

Pb-214 0.940 0.157 0.185 0.136 pCi/g 03/07/13 14:39 03/12/13 14:38 1

Tl-208 0.440 0.0872 0.0984 0.0318 pCi/g 03/07/13 14:39 03/12/13 14:38 1

Lab Sample ID: 160-1623-14Client Sample ID: IHS1L1-E4
Matrix: SolidDate Collected: 02/20/13 13:35

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.969

(2σ+/-)

0.229
(2σ+/-)

103/12/13 14:4303/07/13 14:39pCi/g0.0987
RL MDC

0.206
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 14:43 10.07770.2000.04960.0493U0.0508Cesium-137

pCi/g 03/07/13 14:39 03/12/13 14:43 10.09870.2290.2060.969Thorium-232

Bi-214 0.822 0.158 0.180 0.119 pCi/g 03/07/13 14:39 03/12/13 14:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 7.70 1.31 1.53 0.824 pCi/g 03/07/13 14:39 03/12/13 14:43 1

Pb-212 0.678 0.119 0.148 0.109 pCi/g 03/07/13 14:39 03/12/13 14:43 1

Pb-214 0.893 0.150 0.177 0.104 pCi/g 03/07/13 14:39 03/12/13 14:43 1

Tl-208 0.276 0.0717 0.0772 0.0592 pCi/g 03/07/13 14:39 03/12/13 14:43 1

Lab Sample ID: 160-1623-15Client Sample ID: IHS1L1-F3
Matrix: SolidDate Collected: 02/20/13 13:40

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.900

(2σ+/-)

0.246
(2σ+/-)

103/12/13 14:5003/07/13 14:39pCi/g0.379
RL MDC

0.228
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 14:50 10.1450.2000.07680.0768U0.0120Cesium-137

pCi/g 03/07/13 14:39 03/12/13 14:50 10.3790.2460.2280.900Thorium-232

Bi-214 0.873 0.203 0.222 0.173 pCi/g 03/07/13 14:39 03/12/13 14:50 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 3.87 1.28 1.34 1.60 pCi/g 03/07/13 14:39 03/12/13 14:50 1

Pb-212 0.871 0.177 0.258 0.177 pCi/g 03/07/13 14:39 03/12/13 14:50 1

Pb-214 0.821 0.217 0.243 0.204 pCi/g 03/07/13 14:39 03/12/13 14:50 1

Tl-208 0.344 0.0894 0.0963 0.0797 pCi/g 03/07/13 14:39 03/12/13 14:50 1
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-16Client Sample ID: IHS1L1-F4
Matrix: SolidDate Collected: 02/20/13 13:45

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.560 U
(2σ+/-)

0.393
(2σ+/-)

103/12/13 20:4203/07/13 14:39pCi/g0.695
RL MDC

0.389
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 20:42 10.1480.2000.09020.0900U0.0673Cesium-137

pCi/g 03/07/13 14:39 03/12/13 20:42 10.6950.3930.389U0.560Thorium-232

Bi-214 0.776 0.261 0.273 0.182 pCi/g 03/07/13 14:39 03/12/13 20:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.35 2.14 2.21 2.44 pCi/g 03/07/13 14:39 03/12/13 20:42 1

Pb-212 1.02 0.234 0.268 0.228 pCi/g 03/07/13 14:39 03/12/13 20:42 1

Pb-214 0.969 0.206 0.229 0.185 pCi/g 03/07/13 14:39 03/12/13 20:42 1

Tl-208 0.170 0.121 0.123 0.164 pCi/g 03/07/13 14:39 03/12/13 20:42 1

Lab Sample ID: 160-1623-17Client Sample ID: IHS1L2-A1
Matrix: SolidDate Collected: 02/21/13 13:00

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.872

(2σ+/-)

0.248
(2σ+/-)

103/12/13 20:4203/07/13 14:39pCi/g0.113
RL MDC

0.231
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 20:42 10.08770.2000.05540.0551U0.0542Cesium-137

pCi/g 03/07/13 14:39 03/12/13 20:42 10.1130.2480.2310.872Thorium-232

Bi-214 0.627 0.137 0.152 0.0710 pCi/g 03/07/13 14:39 03/12/13 20:42 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 6.38 1.30 1.45 0.701 pCi/g 03/07/13 14:39 03/12/13 20:42 1

Pb-212 0.688 0.136 0.162 0.130 pCi/g 03/07/13 14:39 03/12/13 20:42 1

Pb-214 0.756 0.153 0.172 0.101 pCi/g 03/07/13 14:39 03/12/13 20:42 1

Tl-208 0.186 0.0599 0.0630 0.0608 pCi/g 03/07/13 14:39 03/12/13 20:42 1

Lab Sample ID: 160-1623-18Client Sample ID: IHS1L2-A2
Matrix: SolidDate Collected: 02/21/13 13:05

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.464

(2σ+/-)

0.213
(2σ+/-)

103/12/13 20:4303/07/13 14:39pCi/g0.350
RL MDC

0.208
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 20:43 10.1000.2000.07450.07190.187Cesium-137

pCi/g 03/07/13 14:39 03/12/13 20:43 10.3500.2130.2080.464Thorium-232

Bi-212 1.34 0.585 0.602 0.458 pCi/g 03/07/13 14:39 03/12/13 20:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-18Client Sample ID: IHS1L2-A2
Matrix: SolidDate Collected: 02/21/13 13:05

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Bi-214 0.717 0.168 0.184 0.0967 pCi/g 03/07/13 14:39 03/12/13 20:43 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Pb-212 0.644 0.172 0.191 0.170 pCi/g 03/07/13 14:39 03/12/13 20:43 1

Pb-214 0.821 0.195 0.213 0.164 pCi/g 03/07/13 14:39 03/12/13 20:43 1

Tl-208 0.222 0.0970 0.0997 0.0839 pCi/g 03/07/13 14:39 03/12/13 20:43 1

Lab Sample ID: 160-1623-19Client Sample ID: IHS1L2-A3
Matrix: SolidDate Collected: 02/21/13 13:10

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.01

(2σ+/-)

0.255
(2σ+/-)

103/12/13 20:4403/07/13 14:39pCi/g0.258
RL MDC

0.233
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 20:44 10.07160.2000.05280.05200.0880Cesium-137

pCi/g 03/07/13 14:39 03/12/13 20:44 10.2580.2550.2331.01Thorium-232

Bi-214 0.960 0.178 0.204 0.128 pCi/g 03/07/13 14:39 03/12/13 20:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.32 1.17 1.29 1.05 pCi/g 03/07/13 14:39 03/12/13 20:44 1

Pb-212 1.00 0.168 0.212 0.152 pCi/g 03/07/13 14:39 03/12/13 20:44 1

Pb-214 0.969 0.163 0.192 0.169 pCi/g 03/07/13 14:39 03/12/13 20:44 1

Tl-208 0.240 0.0676 0.0720 0.0740 pCi/g 03/07/13 14:39 03/12/13 20:44 1

Lab Sample ID: 160-1623-20Client Sample ID: IHS1L2-A4
Matrix: SolidDate Collected: 02/21/13 13:15

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.911

(2σ+/-)

0.219
(2σ+/-)

103/12/13 20:4403/07/13 14:39pCi/g0.258
RL MDC

0.197
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/07/13 14:39 03/12/13 20:44 10.1270.2000.07480.0745U0.0703Cesium-137

pCi/g 03/07/13 14:39 03/12/13 20:44 10.2580.2190.1970.911Thorium-232

Bi-214 0.603 0.180 0.190 0.178 pCi/g 03/07/13 14:39 03/12/13 20:44 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.91 1.29 1.42 1.13 pCi/g 03/07/13 14:39 03/12/13 20:44 1

Pb-212 0.782 0.148 0.225 0.145 pCi/g 03/07/13 14:39 03/12/13 20:44 1

Pb-214 0.797 0.196 0.222 0.200 pCi/g 03/07/13 14:39 03/12/13 20:44 1

Tl-208 0.205 0.0809 0.0836 0.110 pCi/g 03/07/13 14:39 03/12/13 20:44 1

TestAmerica St. Louis

Page 19 of 28 3/26/2013

1
2
3
4
5
6
7
8
9

10
11



Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-21Client Sample ID: IHS1L2-B1
Matrix: SolidDate Collected: 02/21/13 13:20

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.471

(2σ+/-)

0.176
(2σ+/-)

103/14/13 15:0903/08/13 15:28pCi/g0.265
RL MDC

0.169
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/14/13 15:09 10.08310.2000.05000.0499U0.0351Cesium-137

pCi/g 03/08/13 15:28 03/14/13 15:09 10.2650.1760.1690.471Thorium-232

Bi-214 0.796 0.142 0.164 0.0964 pCi/g 03/08/13 15:28 03/14/13 15:09 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 4.91 1.10 1.21 1.03 pCi/g 03/08/13 15:28 03/14/13 15:09 1

Pb-212 0.740 0.126 0.158 0.114 pCi/g 03/08/13 15:28 03/14/13 15:09 1

Pb-214 0.774 0.142 0.163 0.120 pCi/g 03/08/13 15:28 03/14/13 15:09 1

Tl-208 0.250 0.0644 0.0695 0.0545 pCi/g 03/08/13 15:28 03/14/13 15:09 1

Lab Sample ID: 160-1623-22Client Sample ID: IHS1L2-B2
Matrix: SolidDate Collected: 02/21/13 13:25

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 9.16

(2σ+/-)

1.17
(2σ+/-)

103/14/13 15:0903/08/13 15:28pCi/g0.256
RL MDC

0.699
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/14/13 15:09 10.1730.2000.1020.102U0.0453Cesium-137

pCi/g 03/08/13 15:28 03/14/13 15:09 10.2561.170.6999.16Thorium-232

Bi-212 11.2 2.39 2.66 1.79 pCi/g 03/08/13 15:28 03/14/13 15:09 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.995 0.280 0.299 0.286 pCi/g 03/08/13 15:28 03/14/13 15:09 1

K-40 9.71 1.65 1.92 0.515 pCi/g 03/08/13 15:28 03/14/13 15:09 1

Pb-212 10.4 0.454 1.42 0.258 pCi/g 03/08/13 15:28 03/14/13 15:09 1

Pb-214 0.773 0.249 0.262 0.360 pCi/g 03/08/13 15:28 03/14/13 15:09 1

Tl-208 3.03 0.246 0.399 0.130 pCi/g 03/08/13 15:28 03/14/13 15:09 1

Lab Sample ID: 160-1623-23Client Sample ID: IHS1L2-B3
Matrix: SolidDate Collected: 02/21/13 13:30

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.30

(2σ+/-)

0.299
(2σ+/-)

103/14/13 15:1003/08/13 15:28pCi/g0.194
RL MDC

0.268
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/14/13 15:10 10.1120.2000.06080.0608U0.00299Cesium-137

pCi/g 03/08/13 15:28 03/14/13 15:10 10.1940.2990.2681.30Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-23Client Sample ID: IHS1L2-B3
Matrix: SolidDate Collected: 02/21/13 13:30

Date Received: 02/26/13 14:58

Bi-214 1.07 0.206 0.234 0.179 pCi/g 03/08/13 15:28 03/14/13 15:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 6.00 1.33 1.47 0.977 pCi/g 03/08/13 15:28 03/14/13 15:10 1

Pb-212 1.06 0.207 0.248 0.208 pCi/g 03/08/13 15:28 03/14/13 15:10 1

Pb-214 1.32 0.272 0.304 0.227 pCi/g 03/08/13 15:28 03/14/13 15:10 1

Tl-208 0.503 0.108 0.120 0.0903 pCi/g 03/08/13 15:28 03/14/13 15:10 1

Lab Sample ID: 160-1623-24Client Sample ID: IHS1L2-B4
Matrix: SolidDate Collected: 02/21/13 13:35

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.852

(2σ+/-)

0.204
(2σ+/-)

103/14/13 15:1003/08/13 15:28pCi/g0.110
RL MDC

0.184
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/14/13 15:10 10.07900.2000.05410.0535U0.0720Cesium-137

pCi/g 03/08/13 15:28 03/14/13 15:10 10.1100.2040.1840.852Thorium-232

Bi-214 0.694 0.159 0.174 0.137 pCi/g 03/08/13 15:28 03/14/13 15:10 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 6.29 1.25 1.40 0.839 pCi/g 03/08/13 15:28 03/14/13 15:10 1

Pb-212 0.590 0.130 0.151 0.134 pCi/g 03/08/13 15:28 03/14/13 15:10 1

Pb-214 0.710 0.166 0.182 0.136 pCi/g 03/08/13 15:28 03/14/13 15:10 1

Tl-208 0.332 0.0756 0.0831 0.0469 pCi/g 03/08/13 15:28 03/14/13 15:10 1

Lab Sample ID: 160-1623-25Client Sample ID: IHS1L2-C2
Matrix: SolidDate Collected: 02/21/13 13:40

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 2.80

(2σ+/-)

0.541
(2σ+/-)

103/14/13 15:1203/08/13 15:28pCi/g0.149
RL MDC

0.457
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/14/13 15:12 10.09440.2000.06470.06390.0967Cesium-137

pCi/g 03/08/13 15:28 03/14/13 15:12 10.1490.5410.4572.80Thorium-232

Bi-214 1.38 0.266 0.302 0.198 pCi/g 03/08/13 15:28 03/14/13 15:12 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 8.27 1.70 1.90 1.43 pCi/g 03/08/13 15:28 03/14/13 15:12 1

Pb-212 2.46 0.311 0.615 0.274 pCi/g 03/08/13 15:28 03/14/13 15:12 1

Pb-214 1.11 0.235 0.277 0.261 pCi/g 03/08/13 15:28 03/14/13 15:12 1

Tl-208 0.848 0.159 0.182 0.118 pCi/g 03/08/13 15:28 03/14/13 15:12 1
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-26Client Sample ID: IHS1L2-D3
Matrix: SolidDate Collected: 02/21/13 13:45

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.26

(2σ+/-)

0.367
(2σ+/-)

103/14/13 15:0703/08/13 15:28pCi/g0.172
RL MDC

0.344
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/14/13 15:07 10.1690.2000.1100.110U-0.0133Cesium-137

pCi/g 03/08/13 15:28 03/14/13 15:07 10.1720.3670.3441.26Thorium-232

Bi-212 1.71 0.713 0.735 0.548 pCi/g 03/08/13 15:28 03/14/13 15:07 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 1.12 0.236 0.263 0.142 pCi/g 03/08/13 15:28 03/14/13 15:07 1

K-40 6.49 1.62 1.75 1.14 pCi/g 03/08/13 15:28 03/14/13 15:07 1

Pb-212 1.07 0.183 0.229 0.168 pCi/g 03/08/13 15:28 03/14/13 15:07 1

Pb-214 1.22 0.203 0.239 0.178 pCi/g 03/08/13 15:28 03/14/13 15:07 1

Tl-208 0.396 0.114 0.121 0.0848 pCi/g 03/08/13 15:28 03/14/13 15:07 1

Lab Sample ID: 160-1623-27Client Sample ID: IHS1L2-D4
Matrix: SolidDate Collected: 02/21/13 13:50

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.491

(2σ+/-)

0.233
(2σ+/-)

103/14/13 20:0003/08/13 15:28pCi/g0.329
RL MDC

0.227
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/14/13 20:00 10.09460.2000.05780.0576U0.0452Cesium-137

pCi/g 03/08/13 15:28 03/14/13 20:00 10.3290.2330.2270.491Thorium-232

Bi-214 0.716 0.178 0.192 0.201 pCi/g 03/08/13 15:28 03/14/13 20:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 7.09 1.38 1.56 0.963 pCi/g 03/08/13 15:28 03/14/13 20:00 1

Pb-212 0.853 0.168 0.201 0.164 pCi/g 03/08/13 15:28 03/14/13 20:00 1

Pb-214 0.744 0.157 0.175 0.145 pCi/g 03/08/13 15:28 03/14/13 20:00 1

Tl-208 0.259 0.0794 0.0838 0.0769 pCi/g 03/08/13 15:28 03/14/13 20:00 1

Lab Sample ID: 160-1623-28Client Sample ID: IHS1L2-E2
Matrix: SolidDate Collected: 02/21/13 13:55

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 7.47

(2σ+/-)

0.912
(2σ+/-)

103/18/13 21:3103/08/13 15:28pCi/g0.219
RL MDC

0.502
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/18/13 21:31 10.1020.2000.1050.1030.199Cesium-137

pCi/g 03/08/13 15:28 03/18/13 21:31 10.2190.9120.5027.47Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-28Client Sample ID: IHS1L2-E2
Matrix: SolidDate Collected: 02/21/13 13:55

Date Received: 02/26/13 14:58

Bi-212 7.51 1.32 1.54 1.14 pCi/g 03/08/13 15:28 03/18/13 21:31 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

Bi-214 0.945 0.245 0.264 0.234 pCi/g 03/08/13 15:28 03/18/13 21:31 1

K-40 7.34 1.10 1.33 0.790 pCi/g 03/08/13 15:28 03/18/13 21:31 1

Pb-212 7.92 0.322 1.07 0.229 pCi/g 03/08/13 15:28 03/18/13 21:31 1

Pb-214 0.973 0.181 0.207 0.213 pCi/g 03/08/13 15:28 03/18/13 21:31 1

Tl-208 2.56 0.170 0.315 0.104 pCi/g 03/08/13 15:28 03/18/13 21:31 1

Lab Sample ID: 160-1623-29Client Sample ID: IHS1L2-E3
Matrix: SolidDate Collected: 02/21/13 14:00

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 1.14

(2σ+/-)

0.302
(2σ+/-)

103/14/13 20:0003/08/13 15:28pCi/g0.134
RL MDC

0.279
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/14/13 20:00 10.09620.2000.06450.0640U0.0817Cesium-137

pCi/g 03/08/13 15:28 03/14/13 20:00 10.1340.3020.2791.14Thorium-232

Bi-214 0.961 0.200 0.224 0.125 pCi/g 03/08/13 15:28 03/14/13 20:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 4.57 1.36 1.44 1.42 pCi/g 03/08/13 15:28 03/14/13 20:00 1

Pb-212 1.08 0.171 0.221 0.148 pCi/g 03/08/13 15:28 03/14/13 20:00 1

Pb-214 1.00 0.192 0.218 0.143 pCi/g 03/08/13 15:28 03/14/13 20:00 1

Tl-208 0.284 0.0826 0.0877 0.0683 pCi/g 03/08/13 15:28 03/14/13 20:00 1

Lab Sample ID: 160-1623-30Client Sample ID: IHS1L2-E4
Matrix: SolidDate Collected: 02/21/13 14:05

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.878

(2σ+/-)

0.306
(2σ+/-)

103/14/13 20:0003/08/13 15:28pCi/g0.361
RL MDC

0.293
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/14/13 20:00 10.1360.2000.08300.0826U0.0741Cesium-137

pCi/g 03/08/13 15:28 03/14/13 20:00 10.3610.3060.2930.878Thorium-232

Bi-214 1.21 0.238 0.269 0.119 pCi/g 03/08/13 15:28 03/14/13 20:00 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 6.57 1.75 1.88 1.72 pCi/g 03/08/13 15:28 03/14/13 20:00 1

Pb-212 0.987 0.188 0.227 0.183 pCi/g 03/08/13 15:28 03/14/13 20:00 1

Pb-214 1.16 0.210 0.242 0.183 pCi/g 03/08/13 15:28 03/14/13 20:00 1

Tl-208 0.410 0.108 0.116 0.0678 pCi/g 03/08/13 15:28 03/14/13 20:00 1
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Client Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1623-31Client Sample ID: IHS1L2-F3
Matrix: SolidDate Collected: 02/21/13 14:10

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.813

(2σ+/-)

0.206
(2σ+/-)

103/14/13 20:0303/08/13 15:28pCi/g0.310
RL MDC

0.189
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/14/13 20:03 10.08160.2000.05730.05660.0876Cesium-137

pCi/g 03/08/13 15:28 03/14/13 20:03 10.3100.2060.1890.813Thorium-232

Bi-214 0.771 0.162 0.181 0.134 pCi/g 03/08/13 15:28 03/14/13 20:03 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.78 1.26 1.39 1.02 pCi/g 03/08/13 15:28 03/14/13 20:03 1

Pb-212 0.826 0.133 0.171 0.110 pCi/g 03/08/13 15:28 03/14/13 20:03 1

Pb-214 1.13 0.195 0.228 0.142 pCi/g 03/08/13 15:28 03/14/13 20:03 1

Tl-208 0.300 0.0755 0.0817 0.0603 pCi/g 03/08/13 15:28 03/14/13 20:03 1

Lab Sample ID: 160-1623-32Client Sample ID: IHS1L2-F4
Matrix: SolidDate Collected: 02/21/13 14:15

Date Received: 02/26/13 14:58

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Analyte

Actinium-228 0.773

(2σ+/-)

0.241
(2σ+/-)

103/14/13 20:0203/08/13 15:28pCi/g0.325
RL MDC

0.228
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 03/08/13 15:28 03/14/13 20:02 10.09080.2000.06070.0602U0.0774Cesium-137

pCi/g 03/08/13 15:28 03/14/13 20:02 10.3250.2410.2280.773Thorium-232

Bi-214 0.660 0.178 0.191 0.186 pCi/g 03/08/13 15:28 03/14/13 20:02 1

(2σ+/-) (2σ+/-) MDCRL Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Other Detected

Radionuclides

Uncert. Uncert.

K-40 5.96 1.33 1.47 1.07 pCi/g 03/08/13 15:28 03/14/13 20:02 1

Pb-212 0.809 0.146 0.180 0.151 pCi/g 03/08/13 15:28 03/14/13 20:02 1

Pb-214 0.956 0.180 0.206 0.139 pCi/g 03/08/13 15:28 03/14/13 20:02 1

Tl-208 0.292 0.0791 0.0847 0.0719 pCi/g 03/08/13 15:28 03/14/13 20:02 1
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QC Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS)

Client Sample ID: Method BlankLab Sample ID: MB 160-38190/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 39387 Prep Batch: 38190

Actinium-228
Analyte

U 103/12/13 10:2903/07/13 14:39pCi/g0.177
MDCRL

0.08440.0844
(2σ+/-) (2σ+/-)

MB

0.002903

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

103/12/13 10:2903/07/13 14:39pCi/g0.1040.2000.08960.0896U-0.007951Cesium-137

103/12/13 10:2903/07/13 14:39pCi/g0.1770.08440.0844U0.002903Thorium-232

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 03/07/13 14:39 03/12/13 10:29 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-38190/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 39384 Prep Batch: 38190

Americium-241
Analyte

116-879895.7697.6 10.1 1.14
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 32.0 31.38 3.33 0.200 0.234 pCi/g 98 87 - 120

Cobalt-60 26.3 24.93 2.55 0.119 pCi/g 95 87 - 115

Client Sample ID: IHS1L1-A1Lab Sample ID: 160-1623-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 39378 Prep Batch: 38190

Actinium-228
Analyte

10.360.86651.06 0.248 0.114
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Cesium-137 0.0720 U 0.03185 U 0.0695 0.200 0.119 pCi/g 0.34 1

Thorium-232 1.06 0.8665 0.248 0.114 pCi/g 0.36 1

Client Sample ID: Method BlankLab Sample ID: MB 160-38316/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40089 Prep Batch: 38316

Actinium-228
Analyte

U 103/14/13 15:1303/08/13 15:28pCi/g0.253
MDCRL

0.06880.0688
(2σ+/-) (2σ+/-)

MB

0.0000

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

103/14/13 15:1303/08/13 15:28pCi/g0.1130.2000.07010.0698U0.05512Cesium-137

103/14/13 15:1303/08/13 15:28pCi/g0.2530.06880.0688U0.0000Thorium-232

Other Detected 

Radionuclide

None

MB

(2σ+/-) (2σ+/-) MDCRL

pCi/g 03/08/13 15:28 03/14/13 15:13 1

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

Radionuclides

Other Detected
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QC Sample Results
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: GA-01-R - Cesium-137 & Other Gamma Emitters (GS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-38316/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40090 Prep Batch: 38316

Americium-241
Analyte

116-879794.9597.6 9.96 1.02
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Cesium-137 32.0 30.35 3.24 0.200 0.279 pCi/g 95 87 - 120

Cobalt-60 26.2 24.66 2.53 0.141 pCi/g 94 87 - 115

Client Sample ID: IHS1L2-B1Lab Sample ID: 160-1623-21 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40087 Prep Batch: 38316

Actinium-228
Analyte

10.220.54960.471 0.177 0.305
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Cesium-137 0.0351 U 0.01418 U 0.0551 0.200 0.0979 pCi/g 0.20 1

Thorium-232 0.471 0.5496 0.177 0.305 pCi/g 0.22 1
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QC Association Summary
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Rad

Leach Batch: 36523

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-1623-1 IHS1L1-A1 Total/NA

Solid Dry and Grind160-1623-1 DU IHS1L1-A1 Total/NA

Solid Dry and Grind160-1623-2 IHS1L1-A2 Total/NA

Solid Dry and Grind160-1623-3 IHS1L1-A3 Total/NA

Solid Dry and Grind160-1623-4 IHS1L1-A4 Total/NA

Solid Dry and Grind160-1623-5 IHS1L1-B1 Total/NA

Solid Dry and Grind160-1623-6 IHS1L1-B2 Total/NA

Solid Dry and Grind160-1623-7 IHS1L1-B3 Total/NA

Solid Dry and Grind160-1623-8 IHS1L1-B4 Total/NA

Solid Dry and Grind160-1623-9 IHS1L1-C1 Total/NA

Solid Dry and Grind160-1623-10 IHS1L1-C2 Total/NA

Solid Dry and Grind160-1623-11 IHS1L1-D3 Total/NA

Solid Dry and Grind160-1623-12 IHS1L1-D4 Total/NA

Solid Dry and Grind160-1623-13 IHS1L1-E3 Total/NA

Solid Dry and Grind160-1623-14 IHS1L1-E4 Total/NA

Solid Dry and Grind160-1623-15 IHS1L1-F3 Total/NA

Solid Dry and Grind160-1623-16 IHS1L1-F4 Total/NA

Solid Dry and Grind160-1623-17 IHS1L2-A1 Total/NA

Solid Dry and Grind160-1623-18 IHS1L2-A2 Total/NA

Solid Dry and Grind160-1623-19 IHS1L2-A3 Total/NA

Solid Dry and Grind160-1623-20 IHS1L2-A4 Total/NA

Solid Dry and Grind160-1623-21 IHS1L2-B1 Total/NA

Solid Dry and Grind160-1623-21 DU IHS1L2-B1 Total/NA

Solid Dry and Grind160-1623-22 IHS1L2-B2 Total/NA

Solid Dry and Grind160-1623-23 IHS1L2-B3 Total/NA

Solid Dry and Grind160-1623-24 IHS1L2-B4 Total/NA

Solid Dry and Grind160-1623-25 IHS1L2-C2 Total/NA

Solid Dry and Grind160-1623-26 IHS1L2-D3 Total/NA

Solid Dry and Grind160-1623-27 IHS1L2-D4 Total/NA

Solid Dry and Grind160-1623-28 IHS1L2-E2 Total/NA

Solid Dry and Grind160-1623-29 IHS1L2-E3 Total/NA

Solid Dry and Grind160-1623-30 IHS1L2-E4 Total/NA

Solid Dry and Grind160-1623-31 IHS1L2-F3 Total/NA

Solid Dry and Grind160-1623-32 IHS1L2-F4 Total/NA

Prep Batch: 38190

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-0 36523160-1623-1 IHS1L1-A1 Total/NA

Solid Fill_Geo-0 36523160-1623-1 DU IHS1L1-A1 Total/NA

Solid Fill_Geo-0 36523160-1623-2 IHS1L1-A2 Total/NA

Solid Fill_Geo-0 36523160-1623-3 IHS1L1-A3 Total/NA

Solid Fill_Geo-0 36523160-1623-4 IHS1L1-A4 Total/NA

Solid Fill_Geo-0 36523160-1623-5 IHS1L1-B1 Total/NA

Solid Fill_Geo-0 36523160-1623-6 IHS1L1-B2 Total/NA

Solid Fill_Geo-0 36523160-1623-7 IHS1L1-B3 Total/NA

Solid Fill_Geo-0 36523160-1623-8 IHS1L1-B4 Total/NA

Solid Fill_Geo-0 36523160-1623-9 IHS1L1-C1 Total/NA

Solid Fill_Geo-0 36523160-1623-10 IHS1L1-C2 Total/NA

Solid Fill_Geo-0 36523160-1623-11 IHS1L1-D3 Total/NA

Solid Fill_Geo-0 36523160-1623-12 IHS1L1-D4 Total/NA

Solid Fill_Geo-0 36523160-1623-13 IHS1L1-E3 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-1623-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Rad (Continued)

Prep Batch: 38190 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-0 36523160-1623-14 IHS1L1-E4 Total/NA

Solid Fill_Geo-0 36523160-1623-15 IHS1L1-F3 Total/NA

Solid Fill_Geo-0 36523160-1623-16 IHS1L1-F4 Total/NA

Solid Fill_Geo-0 36523160-1623-17 IHS1L2-A1 Total/NA

Solid Fill_Geo-0 36523160-1623-18 IHS1L2-A2 Total/NA

Solid Fill_Geo-0 36523160-1623-19 IHS1L2-A3 Total/NA

Solid Fill_Geo-0 36523160-1623-20 IHS1L2-A4 Total/NA

Solid Fill_Geo-0LCS 160-38190/2-A Lab Control Sample Total/NA

Solid Fill_Geo-0MB 160-38190/1-A Method Blank Total/NA

Prep Batch: 38316

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Fill_Geo-0 36523160-1623-21 IHS1L2-B1 Total/NA

Solid Fill_Geo-0 36523160-1623-21 DU IHS1L2-B1 Total/NA

Solid Fill_Geo-0 36523160-1623-22 IHS1L2-B2 Total/NA

Solid Fill_Geo-0 36523160-1623-23 IHS1L2-B3 Total/NA

Solid Fill_Geo-0 36523160-1623-24 IHS1L2-B4 Total/NA

Solid Fill_Geo-0 36523160-1623-25 IHS1L2-C2 Total/NA

Solid Fill_Geo-0 36523160-1623-26 IHS1L2-D3 Total/NA

Solid Fill_Geo-0 36523160-1623-27 IHS1L2-D4 Total/NA

Solid Fill_Geo-0 36523160-1623-28 IHS1L2-E2 Total/NA

Solid Fill_Geo-0 36523160-1623-29 IHS1L2-E3 Total/NA

Solid Fill_Geo-0 36523160-1623-30 IHS1L2-E4 Total/NA

Solid Fill_Geo-0 36523160-1623-31 IHS1L2-F3 Total/NA

Solid Fill_Geo-0 36523160-1623-32 IHS1L2-F4 Total/NA

Solid Fill_Geo-0LCS 160-38316/2-A Lab Control Sample Total/NA

Solid Fill_Geo-0MB 160-38316/1-A Method Blank Total/NA
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Appendix I 
Concrete Slab Surveys 

 
 
 
 
 
 
 
 
 
 
 



TIME:

184949 α 35.1% α 8.8% α 82.0 α 34.2

268605 βγ 28.1% βγ 7.0% βγ 610.0 βγ 2249.1

α 67.2% α 16.8% α 17.8 α 6.0

βγ 46.9% βγ 11.7% βγ 119.0 βγ 360.8

DATE: TIME: Reviewed by: N/A

3/1/2013 14:50 Daniel Spicuzza N/A

2 Minutes

This is a release survey of concrete debris pieces.

43-93

N/A N/A

N/A

N/A

N/A

118419 9/4/2013

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number10:15

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

(dpm/100cm2)

N/A

N/A

N/AN/A

N/A

N/A
N/A

N/A

Background +

7/11/2013

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

James C. Young Jr.

IHS1-009SURVEY NUMBER:

SURVEYOR:

LOCATION:

Static Count Time:

3/1/2013

2929

Release Survey Of Concrete Debirs

2360

N/A

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

Alpha results: 0-3 cpm. # / # denotes contact / 1 meter radiation readings.

Beta/gamma results: 160-180 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xNon-routine

Accessible areas of the concrete debris was 100% alpha/beta-gamma scan surveyed.  

Routine (Daily / Weekly / Monthly)   K = 1000

Comments: #

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -22.8 42.7 -2.0 17.3 Concrete Debris
2 N/A -28.5 99.6 0.0 6.0 Concrete Debris
3 N/A -28.5 177.9 0.0 23.0 Concrete Debris
4 N/A -17.1 142.3 2.0 37.2 Concrete Debris
5 N/A -11.4 270.5 -2.0 40.1 Concrete Debris
6 N/A -17.1 199.3 0.0 25.9 Concrete Debris
7 N/A -17.1 42.7 -2.0 14.5 Concrete Debris
8 N/A -22.8 -85.4 0.0 8.8 Concrete Debris
9 N/A -17.1 -28.5 -2.0 -2.6 Concrete Debris
10 N/A -28.5 -71.2 -2.0 31.6 Concrete Debris
11 N/A -17.1 -113.9 0.0 28.7 Concrete Debris
12 N/A -22.8 -99.6 2.0 40.1 Concrete Debris
13 N/A -22.8 -78.3 0.0 3.1 Concrete Debris
14 N/A -22.8 -28.5 0.0 -5.4 Concrete Debris
15 N/A -11.4 -35.6 -2.0 17.3 Concrete Debris
16 N/A -17.1 21.4 0.0 23.0 Concrete Debris
17 N/A -11.4 78.3 2.0 -2.6 Concrete Debris
18 N/A -17.1 -64.1 -2.0 6.0 Concrete Debris
19 N/A -11.4 -49.8 -6.0 37.2 Concrete Debris
20 N/A -17.1 -35.6 -4.0 42.9 Concrete Debris
21 N/A -22.8 -28.5 -2.0 31.6 Concrete Debris
22 N/A -5.7 -14.2 0.0 20.2 Concrete Debris
23 N/A -11.4 35.6 2.0 17.3 Concrete Debris
24 N/A -11.4 42.7 -2.0 3.1 Concrete Debris
25 N/A -17.1 -71.2 -2.0 25.9 Concrete Debris
26 N/A -11.4 -49.8 -2.0 23.0 Concrete Debris
27 N/A 0.0 -14.2 0.0 17.3 Concrete Debris
28 N/A -5.7 56.9 -2.0 11.7 Concrete Debris
29 N/A -22.8 28.5 -4.0 37.2 Concrete Debris
30 N/A -17.1 14.2 0.0 45.8 Concrete Debris
31 N/A 5.7 -7.1 -4.0 48.6 Concrete Debris
32 N/A -17.1 71.2 -2.0 28.7 Concrete Debris
33 N/A -11.4 85.4 -4.0 0.3 Concrete Debris
34 N/A -22.8 -42.7 -4.0 6.0 Concrete Debris
35 N/A -17.1 14.2 -6.0 -2.6 Concrete Debris
36 N/A -11.4 0.0 -4.0 -5.4 Concrete Debris
37 N/A -5.7 -28.5 -4.0 31.6 Concrete Debris
38 N/A -11.4 28.5 -2.0 17.3 Concrete Debris
39 N/A -17.1 35.6 -2.0 28.7 Concrete Debris
40 N/A -11.4 121.0 -4.0 40.1 Concrete Debris
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 3/1/2013

Daniel Spicuzza
Time: 14:50

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A

THIS AREA INTENTIONALLY LEFT BLANK

James C. Young Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

Removable (NET)
Comments

Exposure Rate  (µR/hr)

Contact

IHS1-009

N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
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N/A N/A
N/A N/A
N/A N/A
N/A N/A
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N/A N/A
N/A N/A

N/A N/A
N/A N/A
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N/A
N/A N/A
N/A
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16.80% α 5.95

11.73% β 360.77

8.78% α 34.19

7.03% β 2249.11

N/A

N/A

α

β

α

β

3/1/2013

1015

  Reviewed by: 3/1/2013

2:50:00 PM

N/A

Efficiency

N/A

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED AND 
BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL RELEASE 
AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

  Radiological Control Technician:

  Disposition of Equipment or Materials: Free Release.

James C. Young Jr.

3/1/2013

α

β
9/4/2013

NSF Indian Head, IR Site 1

  Description of Equipment or Materials: Release Survey Of Concrete Debirs

Model # 

48.6

2.0 dpm / 100cm2

IHS1-009

5.7

270.5

dpm / 100cm2

dpm / 100cm2

dpm / 100cm2

N/A

Maximum Fixed

Maximum Removable

2360

2929 118419

Contamination Levels:

N/A

N/A

N/A

N/A

43-93
7/11/2013184949

Survey Equipment:

Cal Due Date BackgroundSerial #

α

β

Daniel Spicuzza
Date:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # Date :

Date:

Time:

Ν/Α

  Project Location :
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:

Project/Location: NSF Indian Head, IR Site 1

A/S ID Number: AS-01 RWP Number: NSFIH-2013-01 AWS Number: N/A

Date Start: 2/20/2013 Date Stop: 2/20/2013

Time Start: 14:00 Time Stop: 14:30       Total Time: 30 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: James C. Young Jr. 2/20/2013
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003511 Counter I.D.: 118419

Cal. Date: 1/28/2013 Probe I.D.:  121393

Cal. Due Date: 1/28/2014 Cal. Date: 9/4/2012

Flow Rate Start: 5 CFM Cal. Due Date: 9/4/2013
LPM

Flow Rate Stop: 5 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 5 CFM
LPM Alpha Eff: 67.2 %

Beta/Gamma Eff: 46.9 %

Alpha Background:  1 CPM
118419

Beta/Gamma Background: 46 CPM

Technician Performing Count: James C. Young Jr. 2/20/2013
            Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
Page 1 of 5



INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in μCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 2.7E-13 μCi/ml Beta/Gamma MDA= 2.3E-12 μCi/ml

Technician Performing Calculation: James C. Young Jr. 2/20/2013
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1430 1904 10 190.4 1 189.4 0.67 0.672 2.22E+06 1.89E-04
βγ 1430 4228 10 422.8 46 376.8 0.95 0.469 2.22E+06 3.81E-04

Technician Performing Initial Count: William Wylie 2/20/2013
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
30 min 5 CFM 4.2E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 2/20/2013
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 1.9E-04 μCi 4.2E+06 milliliters 4.5E-11 μCi/ml α
βγ 3.8E-04 μCi 4.2E+06 milliliters 9.0E-11 μCi/ml βγ 

Technician Performing Calculation: William Wylie 2/20/2013
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
Page 2 of 5



INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM μCi

α 1630 212 10 21.2 1 20.2 0.67 0.672 2.22E+06 2.02E-05
βγ 1630 839 10 83.9 46 37.9 0.95 0.469 2.22E+06 3.83E-05

Technician Performing Decay Count: William Wylie 2/20/2013
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

    2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 2.0E-05 μCi 4244999.999 milliliters 4.8E-12 μCi/ml α
βγ 3.8E-05 μCi 4244999.999 milliliters 9.0E-12 μCi/ml βγ 

Technician Performing Calculation: William Wylie 2/20/2013
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 37.2 Minutes
T 1/2 βγ = 36.2 Minutes

Technician Performing Calculation: William Wylie 2/20/2013
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1030 12 10 1.2 1 0.2 0.67 0.672 2.22E+06 2.00E-07
βγ 1030 470 10 47 46 1 0.95 0.469 2.22E+06 1.01E-06

Technician Performing Decay Count: Daniel Spicuzza 2/21/2013
          Date

      20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 2.00E-07 mCi 4245000 milliliters 4.7E-14 mCi/ml α
βγ 1.01E-06 mCi 4245000 milliliters 2.4E-13 mCi/ml βγ 

Technician Performing Calculation: Daniel Spicuzza 2/21/2013
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs) )

                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs) )
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 2/21/2013
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:

Project/Location: NSF Indian Head, IR Site 1

A/S ID Number: AS-02 RWP Number: NSFIH-2013-01 AWS Number: N/A

Date Start: 2/21/2013 Date Stop: 2/21/2013

Time Start: 9:00 Time Stop: 9:40       Total Time: 40 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: James C. Young Jr. 2/21/2013
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003511 Counter I.D.: 118419

Cal. Date: 1/28/2013 Probe I.D.:  121393

Cal. Due Date: 1/28/2014 Cal. Date: 9/4/2012

Flow Rate Start: 5 CFM Cal. Due Date: 9/4/2013
LPM

Flow Rate Stop: 5 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 5 CFM
LPM Alpha Eff: 67.2 %

Beta/Gamma Eff: 46.9 %

Alpha Background:  1 CPM
118419

Beta/Gamma Background: 42.3 CPM

Technician Performing Count: James C. Young Jr. 2/21/2013
            Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in μCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 2.1E-13 μCi/ml Beta/Gamma MDA= 1.7E-12 μCi/ml

Technician Performing Calculation: James C. Young Jr. 2/21/2013
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O945 1542 10 154.2 1 153.2 0.67 0.672 2.22E+06 1.53E-04
βγ O945 3821 10 382.1 42.3 339.8 0.95 0.469 2.22E+06 3.44E-04

Technician Performing Initial Count: William Wylie 2/21/2013
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
40 min 5 CFM 5.7E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: William Wylie 2/21/2013
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 1.5E-04 μCi 5.7E+06 milliliters 2.7E-11 μCi/ml α
βγ 3.4E-04 μCi 5.7E+06 milliliters 6.1E-11 μCi/ml βγ 

Technician Performing Calculation: William Wylie 2/21/2013
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM μCi

α 1145 159 10 15.9 1 14.9 0.67 0.672 2.22E+06 1.49E-05
βγ 1145 761 10 76.1 42.3 33.8 0.95 0.469 2.22E+06 3.42E-05

Technician Performing Decay Count: William Wylie 2/21/2013
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

    2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 1.5E-05 μCi 5660000.001 milliliters 2.6E-12 μCi/ml α
βγ 3.4E-05 μCi 5660000.001 milliliters 6.0E-12 μCi/ml βγ 

Technician Performing Calculation: William Wylie 2/21/2013
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 35.7 Minutes
T 1/2 βγ = 36.0 Minutes

Technician Performing Calculation: William Wylie 2/21/2013
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 24 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 24 hours (if feasible) and then recount the sample:

24hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O945 12 10 1.2 1 0.2 0.67 0.672 2.22E+06 2.00E-07
βγ O945 388 10 38.8 42.3 0 0.95 0.469 2.22E+06 0.00E+00

Technician Performing Decay Count: Daniel Spicuzza 2/22/2013
          Date

      24 hr. Decayed
Activity Volume 24 hr. Decayed Activity

α 2.00E-07 mCi 5660000 milliliters 3.5E-14 mCi/ml α
βγ 0.00E+00 mCi 5660000 milliliters 0.0E+00 mCi/ml βγ 

Technician Performing Calculation: Daniel Spicuzza 2/22/2013
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs) )

                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs) )
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.83 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 2/22/2013
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:

Project/Location: NSF Indian Head, IR Site 1

A/S ID Number: AS-03 RWP Number: NSFIH-2013-01 AWS Number: N/A

Date Start: 2/25/2013 Date Stop: 2/25/2013

Time Start: 13:05 Time Stop: 13:50       Total Time: 45 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: James C. Young Jr. 2/25/2013
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003511 Counter I.D.: 118419

Cal. Date: 1/28/2013 Probe I.D.:  121393

Cal. Due Date: 1/28/2014 Cal. Date: 9/4/2012

Flow Rate Start: 5 CFM Cal. Due Date: 9/4/2013
LPM

Flow Rate Stop: 5 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 5 CFM
LPM Alpha Eff: 67.2 %

Beta/Gamma Eff: 46.9 %

Alpha Background:  1 CPM
118419

Beta/Gamma Background: 41.9 CPM

Technician Performing Count: James C. Young Jr. 2/25/2013
            Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
Page 1 of 5



INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in μCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.8E-13 μCi/ml Beta/Gamma MDA= 1.5E-12 μCi/ml

Technician Performing Calculation: James C. Young Jr. 2/25/2013
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1355 2112 10 211.2 1 210.2 0.67 0.672 2.22E+06 2.10E-04
βγ 1355 4796 10 479.6 41.9 437.7 0.95 0.469 2.22E+06 4.43E-04

Technician Performing Initial Count: James C. Young Jr. 2/25/2013
          Date

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
45 min 5 CFM 6.4E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: James C. Young Jr. 2/25/2013
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 2.1E-04 μCi 6.4E+06 milliliters 3.3E-11 μCi/ml α
βγ 4.4E-04 μCi 6.4E+06 milliliters 6.9E-11 μCi/ml βγ 

Technician Performing Calculation: James C. Young Jr. 2/25/2013
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM μCi

α 1555 243 10 24.3 1 23.3 0.67 0.672 2.22E+06 2.33E-05
βγ 1555 865 10 86.5 41.9 44.6 0.95 0.469 2.22E+06 4.51E-05

Technician Performing Decay Count: William Wylie 2/25/2013
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

    2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 2.3E-05 μCi 6367500 milliliters 3.7E-12 μCi/ml α
βγ 4.5E-05 μCi 6367500 milliliters 7.1E-12 μCi/ml βγ 

Technician Performing Calculation: William Wylie 2/25/2013
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 37.8 Minutes
T 1/2 βγ = 36.4 Minutes

Technician Performing Calculation: William Wylie 2/25/2013
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O955 13 10 1.3 1 0.3 0.67 0.672 2.22E+06 3.00E-07
βγ O955 320 10 32 41.9 0 0.95 0.469 2.22E+06 0.00E+00

Technician Performing Decay Count: Daniel Spicuzza 2/26/2013

      20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 3.00E-07 mCi 6367500 milliliters 4.7E-14 mCi/ml α
βγ 0.00E+00 mCi 6367500 milliliters 0.0E+00 mCi/ml βγ 

Technician Performing Calculation: Daniel Spicuzza 2/26/2013
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs) )

                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs) )
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date

ALEUT WORLD SOLUTIONS FORM AWS-030C
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 2/26/2013
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:

Project/Location: NSF Indian Head, IR Site 1

A/S ID Number: AS-04 RWP Number: NSFIH-2013-01 AWS Number: N/A

Date Start: 2/26/2013 Date Stop: 2/26/2013

Time Start: 8:05 Time Stop: 8:50       Total Time: 45 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: James C. Young Jr. 2/26/2013
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003511 Counter I.D.: 118419

Cal. Date: 1/28/2013 Probe I.D.:  121393

Cal. Due Date: 1/28/2014 Cal. Date: 9/4/2012

Flow Rate Start: 5 CFM Cal. Due Date: 9/4/2013
LPM

Flow Rate Stop: 5 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 5 CFM
LPM Alpha Eff: 67.2 %

Beta/Gamma Eff: 46.9 %

Alpha Background:  1 CPM

Beta/Gamma Background: 42.4 CPM

Technician Performing Count: James C. Young Jr. 2/26/2013
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in μCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.8E-13 μCi/ml Beta/Gamma MDA= 1.5E-12 μCi/ml

Technician Performing Calculation: James C. Young Jr. 2/26/2013
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O855 1956 10 195.6 1 194.6 0.67 0.672 2.22E+06 1.95E-04
βγ O855 4567 10 456.7 42.4 414.3 0.95 0.469 2.22E+06 4.19E-04

Technician Performing Initial Count: James C. Young Jr. 2/26/2013

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
45 min 5 CFM 6.4E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: James C. Young Jr. 2/26/2013
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 1.9E-04 μCi 6.4E+06 milliliters 3.1E-11 μCi/ml α
βγ 4.2E-04 μCi 6.4E+06 milliliters 6.6E-11 μCi/ml βγ 

Technician Performing Calculation: James C. Young Jr. 2/26/2013
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM μCi

α 1055 201 10 20.1 1 19.1 0.67 0.672 2.22E+06 1.91E-05
βγ 1055 656 10 65.6 42.4 23.2 0.95 0.469 2.22E+06 2.35E-05

Technician Performing Decay Count: William Wylie 2/26/2013
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

    2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 1.9E-05 μCi 6367500 milliliters 3.0E-12 μCi/ml α
βγ 2.3E-05 μCi 6367500 milliliters 3.7E-12 μCi/ml βγ 

Technician Performing Calculation: William Wylie 2/26/2013
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 35.8 Minutes
T 1/2 βγ = 28.9 Minutes

Technician Performing Calculation: William Wylie 2/26/2013
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 24 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 24 hours (if feasible) and then recount the sample:

24hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O855 15 10 1.5 1 0.5 0.67 0.672 2.22E+06 5.00E-07
βγ O855 379 10 37.9 42.4 0 0.95 0.469 2.22E+06 0.00E+00

Technician Performing Decay Count: Daniel Spicuzza 2/27/2013

      24 hr. Decayed
Activity Volume 24 hr. Decayed Activity

α 5.00E-07 mCi 6367500 milliliters 7.9E-14 mCi/ml α
βγ 0.00E+00 mCi 6367500 milliliters 0.0E+00 mCi/ml βγ 

Technician Performing Calculation: Daniel Spicuzza 2/27/2013
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs) )

                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs) )
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 2/27/2013
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:

Project/Location: NSF Indian Head, IR Site 1

A/S ID Number: AS-05 RWP Number: NSFIH-2013-01 AWS Number: N/A

Date Start: 2/28/2013 Date Stop: 2/28/2013

Time Start: 9:05 Time Stop: 9:55       Total Time: 50 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: James C. Young Jr. 2/28/2013
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003511 Counter I.D.: 118419

Cal. Date: 1/28/2013 Probe I.D.:  121393

Cal. Due Date: 1/28/2014 Cal. Date: 9/4/2012

Flow Rate Start: 5 CFM Cal. Due Date: 9/4/2013
LPM

Flow Rate Stop: 5 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 5 CFM
LPM Alpha Eff: 67.2 %

Beta/Gamma Eff: 46.9 %

Alpha Background:  0.9 CPM

Beta/Gamma Background: 42.3 CPM

Technician Performing Count: James C. Young Jr. 2/28/2013
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in μCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.6E-13 μCi/ml Beta/Gamma MDA= 1.3E-12 μCi/ml

Technician Performing Calculation: James C. Young Jr. 2/28/2013
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1000 2154 10 215.4 0.9 214.5 0.67 0.672 2.22E+06 2.15E-04
βγ 1000 4634 10 463.4 42.3 421.1 0.95 0.469 2.22E+06 4.26E-04

Technician Performing Initial Count: James C. Young Jr. 2/28/2013

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
50 min 5 CFM 7.1E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: James C. Young Jr. 2/28/2013
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 2.1E-04 μCi 7.1E+06 milliliters 3.0E-11 μCi/ml α
βγ 4.3E-04 μCi 7.1E+06 milliliters 6.0E-11 μCi/ml βγ 

Technician Performing Calculation: James C. Young Jr. 2/28/2013
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM μCi

α 1200 232 10 23.2 0.9 22.3 0.67 0.672 2.22E+06 2.23E-05
βγ 1200 732 10 73.2 42.3 30.9 0.95 0.469 2.22E+06 3.12E-05

Technician Performing Decay Count: William Wylie 3/1/2013
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

    2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 2.2E-05 μCi 7075000.001 milliliters 3.2E-12 μCi/ml α
βγ 3.1E-05 μCi 7075000.001 milliliters 4.4E-12 μCi/ml βγ 

Technician Performing Calculation: William Wylie 3/1/2013
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 36.7 Minutes
T 1/2 βγ = 31.8 Minutes

Technician Performing Calculation: William Wylie 3/1/2013
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O600 13 10 1.3 0.9 0.4 0.67 0.672 2.22E+06 4.00E-07
βγ O600 389 10 38.9 42.3 0 0.95 0.469 2.22E+06 0.00E+00

Technician Performing Decay Count: Daniel Spicuzza 3/1/2013

      20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 4.00E-07 mCi 7075000.001 milliliters 5.7E-14 mCi/ml α
βγ 0.00E+00 mCi 7075000.001 milliliters 0.0E+00 mCi/ml βγ 

Technician Performing Calculation: Daniel Spicuzza 3/1/2013
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs) )

                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs) )
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 3/1/2013
          Date
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AIR SAMPLE DATA AND ANALYSIS

INSTRUCTION 1:  Complete the following information concerning the sample:

Project/Location: NSF Indian Head, IR Site 1

A/S ID Number: AS-06 RWP Number: NSFIH-2013-01 AWS Number: N/A

Date Start: 2/28/2013 Date Stop: 2/28/2013

Time Start: 12:25 Time Stop: 13:15       Total Time: 50 Minutes

Sample Location: Downwind During Excavation of Soils

Sample Type: Breathing Zone General Area X Other
High Volume X Low Volume Lapel/Personal

Comments:

Technician Performing Sample: James C. Young Jr. 2/28/2013
            Date

INSTRUCTION 2:  Complete the following information concerning sampling equipment and counting equipment:

Type Sampler: HiVol Type Counter: Model-2929

Sampler I.D.: 003511 Counter I.D.: 118419

Cal. Date: 1/28/2013 Probe I.D.:  121393

Cal. Due Date: 1/28/2014 Cal. Date: 9/4/2012

Flow Rate Start: 5 CFM Cal. Due Date: 9/4/2013
LPM

Flow Rate Stop: 5 CFM Count Time: 10 Minutes
LPM

Average Flow Rate: 5 CFM
LPM Alpha Eff: 67.2 %

Beta/Gamma Eff: 46.9 %

Alpha Background:  0.9 CPM

Beta/Gamma Background: 42.3 CPM

Technician Performing Count: James C. Young Jr. 2/28/2013
            Date
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INSTRUCTION 3: Calculate the alpha and beta-gamma MDA values: 

MDA in μCi/ml    =      2.71 + 4.65 √(RB*T)
       2.22 E+6 * E * V*T

where: V = Sample Volume in Milliliters
T = Sample Count Time in Minutes
RB = Background Count Rate in CPM
E = Instrument Efficiency Expressed as a Decimal

         Alpha MDA = 1.6E-13 μCi/ml Beta/Gamma MDA= 1.3E-12 μCi/ml

Technician Performing Calculation: James C. Young Jr. 2/28/2013
          Date

INSTRUCTION 4: Upon completion of the end of sampling period, perform the initial count of the
                          sample within 15 (if feasible) minutes:

Initial  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α 1320 1832 10 183.2 0.9 182.3 0.67 0.672 2.22E+06 1.82E-04
βγ 1320 4452 10 445.2 42.3 402.9 0.95 0.469 2.22E+06 4.07E-04

Technician Performing Initial Count: James C. Young Jr. 2/28/2013

INSTRUCTION 5:  Calculate the Total Sample Volume:

Total Sample Run Time Sample Average Flow Rate Total Volume
50 min 5 CFM 7.1E+06 milliliters

0 LPM 0 milliliters

Technician Performing Calculation: James C. Young Jr. 2/28/2013
          Date

INSTRUCTION 6: Determine the Initial Airborne Concentration

Initial
Activity Volume Initial Activity

α 1.8E-04 μCi 7.1E+06 milliliters 2.6E-11 μCi/ml α
βγ 4.1E-04 μCi 7.1E+06 milliliters 5.8E-11 μCi/ml βγ 

Technician Performing Calculation: James C. Young Jr. 2/28/2013
          Date
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INSTRUCTION 7:  If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of the
                                  known radionuclide(s) of concern, then a recount of the sample is required after
                                  a 2 hour decay period (if feasible) to allow the short lived Radon daughters to decay.

2 hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM μCi

α 1520 194 10 19.4 0.9 18.5 0.67 0.672 2.22E+06 1.85E-05
βγ 1520 756 10 75.6 42.3 33.3 0.95 0.469 2.22E+06 3.37E-05

Technician Performing Decay Count: William Wylie 2/28/2013
          Date

INSTRUCTION 8:  Determine the airborne concentration following 2 Hr. decay and utilizing volume
                          data in Instruction 5:

    2 hr. Decayed 
Activity Volume 2 hr. Decayed Activity

α 1.9E-05 μCi 7075000.001 milliliters 2.6E-12 μCi/ml α
βγ 3.4E-05 μCi 7075000.001 milliliters 4.8E-12 μCi/ml βγ 

Technician Performing Calculation: William Wylie 2/28/2013
          Date

INSTRUCTION 9:  Determine the half-life of the radionuclide(s) using the following formula:

T1/2 (Min)  =                  -.693(t)
ln      Final Activity

     Initial Activity

t = 120 elapsed time between counts in minutes.
T 1/2 α = 36.3 Minutes
T 1/2 βγ = 33.4 Minutes

Technician Performing Calculation: William Wylie 2/28/2013
          Date
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INSTRUCTION 10: If either the Alpha/Beta-Gamma activity exceeds 10% of the DAC value of
 the known radionuclide(s) of concern following the 2 hour decay, then a 20 hour (if feasible)
 decay count of the sample is required to remove the Thoron component of the sample.

INSTRUCTION 11: Decay sample for 20 hours (if feasible) and then recount the sample:

20hr. Decay  Time Gross Count Gross Background Net CF EFF DPM/mCi Activity
Count Counted Counts Period (Min) Count Rate Count Rate Count Rate CPM/DPM

α O820 12 10 1.2 0.9 0.3 0.67 0.672 2.22E+06 3.00E-07
βγ O820 434 10 43.4 42.3 1.1 0.95 0.469 2.22E+06 1.11E-06

Technician Performing Decay Count: Daniel Spicuzza 3/1/2013

      20 hr. Decayed
Activity Volume 20 hr. Decayed Activity

α 3.00E-07 mCi 7075000.001 milliliters 4.2E-14 mCi/ml α
βγ 1.11E-06 mCi 7075000.001 milliliters 1.6E-13 mCi/ml βγ 

Technician Performing Calculation: Daniel Spicuzza 3/1/2013
          Date

INSTRUCTION 12: Using the 2 hour and the 20 hour activity, determine the long-lived activity due to alpha:

ALL  =  A20   - A1  (e
-0.0655( T) )

        1  -  e –0.0655 (T)

where:     ALL                   =         long-lived activity which emits alpha
A20  = 20 hour decayed activity due to alpha
A1  = 2 hour decayed activity due to alpha

                     0.0655           = Pb-212 decay constant; since Bi-212 is in transient equilibrium with the Pb-212 
and Po-212 is in secular equilibrium with the Bi-212, it is also Po-212's decay constant.

                     T                    =                 elapsed time between the 2 hour decay period midpoint and the 20 hour decay period midpoint in hours

  ALLµCi     =           A20mCi  -  A1mCi (e-0.0655 (hrs) )

                                                               1   -  e-0.0655 (hrs)

=           mCi  -            mCi (e-0.0655 (-____hrs) )
                      1   -  e-0.0655(     hrs)

= mCi

Technician Performing Calculation: N/A N/A
          Date
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INSTRUCTION 13: Using the value of alpha long-lived activity from Instruction 12, calculate the beta long-lived activity:

                       ALLµCi  =  (  ALLµCi) (0.67)

where 0.67 is:
Nuclide T½ Ci Emission Yield Energy
Th-232 1.4E+10 y 1 Alpha 100% 4.01 Mev
Ra-228 5.75 yr. 0.9446 Beta 100% 0.05 Mev
Ac-228 6.13 hr. 0.9446 Beta 100% 2.11 Mev
Th-228 1.91 yr. 0.9171 Alpha 100% 5.4 Mev
Ra-224 3.62 day 0.9169 Alpha 100% 5.5 Mev
Rn-220 55 sec. 0.9169 Alpha 100% 6.3 Mev
Po-216 0.15 sec. 0.9169 Alpha 100% 6.8 Mev
Pb-212 10.6 hr. 0.9169 Beta 100% 0.6 Mev
Bi-212 60.6 min 0.9169 Beta 100% 2.25 Mev
Total long-lived alpha activity= 1 + .917 + .917 = 2.8 1.89     = .67
Total long-lived beta activity= .945 + .945 = 1.89 2.83

Technician Performing Calculation: N/A N/A
          Date

INSTRUCTION 14: Calculate the long-lived activity concentrations from the values determined in Instructions 12 and 13:

ALL µCi  =                            µCi/ml  [ALL ]a
         volume

ALL µCi  =                            µCi/ml  [ALL ]bg
        volume

If: [ALL ]  > 1E-13 µCi/ml α
[ALL ]     > 2E-10 µCi/ml βγ

Then: • Report this to the HP Supervisor Immediately
• Post the area as Airborne Radioactivity Area
• Calculate and record DAC Hours for the affected individuals
• Send the sample out for an isotopic analysis

Technician Performing Calculation: N/A N/A
          Date

HP Supervisor Review: Daniel Spicuzza 3/1/2013
          Date
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Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 126197

Last Calibration Date: 4/20/2012

Detector Model: 44-10 Detector Serial No.: 192598

Today's Date: 2/12/2013 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma
Remarks: Instrument Surface Background
Type of Surface: Soil Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 6160 252.87 63941.55
2 5867 -40.13 1610.68
3 5298 -609.13 371043.42
4 6012 104.87 10997.02
5 6219 311.87 97260.82
6 6123 215.87 46598.42
7 6072 164.87 27181.02
8 5698 -209.13 43736.75
9 5789 -118.13 13955.48
10 5598 -309.13 95563.42
11 5498 -409.13 167390.08
12 6070 162.87 26525.55
13 6123 215.87 46598.42
14 6021 113.87 12965.62
15 5892 -15.13 229.02

16 5684 223 13 49788 48

NSF Indian Head

16 5684 -223.13 49788.48
17 6021 113.87 12965.62
18 5578 -329.13 108328.75
19 5986 78.87 6219.95
20 6233 325.87 106189.08
21 5876 -31.13 969.28
22 5589 -318.13 101208.82
23 6032 124.87 15591.68
24 6123 215.87 46598.42
25 5916 8.87 78.62
26 5843 -64.13 4113.08
27 6310 402.87 162301.55
28 5921 13.87 192.28
29 5765 -142.13 20201.88
30 5897 -10.13 102.68

Mean Count:  x 5907.13 SUM 1660447.47
Standard Deviation (σ) 239.28 Variance: 57256.81
Background Count Rate: 5907.13 CPM + - 717.85 CPM

Calculations Completed by: William Wylie Date: 2/12/2013

Reviewed by:            Daniel Spicuzza Date: 2/12/2013

Action Level
6624.99

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 120633

Last Calibration Date: 8/15/2012

Detector Model: 44-10 Detector Serial No.: 316939

Today's Date: 2/12/2013 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma
Remarks: Instrument Surface Background
Type of Surface: Soil Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 6052 -165.87 27511.75
2 6198 -19.87 394.68
3 6432 214.13 45853.08
4 5984 -233.87 54693.62
5 6321 103.13 10636.48
6 5987 -230.87 53299.42
7 6216 -1.87 3.48
8 6345 127.13 16162.88
9 6432 214.13 45853.08
10 5923 -294.87 86946.35
11 6423 205.13 42079.68
12 6023 -194.87 37973.02
13 6213 -4.87 23.68
14 6143 -74.87 5605.02
15 6321 103.13 10636.48

16 6180 37 87 1433 88

NSF Indian Head

16 6180 -37.87 1433.88
17 6298 80.13 6421.35
18 6410 192.13 36915.22
19 6234 16.13 260.28
20 5890 -327.87 107496.55
21 6034 -183.87 33806.95
22 6289 71.13 5059.95
23 6190 -27.87 776.55
24 6423 205.13 42079.68
25 5892 -325.87 106189.08
26 6321 103.13 10636.48
27 6456 238.13 56707.48
28 6324 106.13 11264.28
29 6209 -8.87 78.62
30 6373 155.13 24066.35

Mean Count:  x 6217.87 SUM 880865.47
Standard Deviation (σ) 174.28 Variance: 30374.67
Background Count Rate: 6217.87 CPM + - 522.85 CPM

Calculations Completed by: William Wylie Date: 2/12/2013

Reviewed by:            Daniel Spicuzza Date: 2/12/2013

Action Level
6740.72

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 79037

Last Calibration Date: 8/15/2012

Detector Model: 44-10 Detector Serial No.: 316936

Today's Date: 2/12/2013 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma
Remarks: Instrument Surface Background
Type of Surface: Soil Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 5546 -53.80 2894.44
2 5239 -360.80 130176.64
3 5478 -121.80 14835.24
4 6012 412.20 169908.84
5 5569 -30.80 948.64
6 5721 121.20 14689.44
7 5321 -278.80 77729.44
8 5239 -360.80 130176.64
9 5356 -243.80 59438.44
10 5689 89.20 7956.64
11 5198 -401.80 161443.24
12 5346 -253.80 64414.44
13 5269 -330.80 109428.64
14 5589 -10.80 116.64
15 5475 -124.80 15575.04

16 5387 212 80 45283 84

NSF Indian Head

16 5387 -212.80 45283.84
17 5872 272.20 74092.84
18 6032 432.20 186796.84
19 5478 -121.80 14835.24
20 5689 89.20 7956.64
21 5876 276.20 76286.44
22 5342 -257.80 66460.84
23 5890 290.20 84216.04
24 5943 343.20 117786.24
25 6016 416.20 173222.44
26 5688 88.20 7779.24
27 5634 34.20 1169.64
28 5715 115.20 13271.04
29 5806 206.20 42518.44
30 5579 -20.80 432.64

Mean Count:  x 5599.80 SUM 1871840.80
Standard Deviation (σ) 254.06 Variance: 64546.23
Background Count Rate: 5599.80 CPM + - 762.18 CPM

Calculations Completed by: William Wylie Date: 2/12/2013

Reviewed by:            Daniel Spicuzza Date: 2/12/2013

Action Level
6361.98

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 117014

Last Calibration Date: 6/27/2013

Detector Model: 44-10 Detector Serial No.: 316939

Today's Date: 8/19/2013 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background
Type of Surface: Soil Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 5574 -156.30 24429.69
2 5389 -341.30 116485.69
3 5678 -52.30 2735.29
4 6043 312.70 97781.29
5 5985 254.70 64872.09
6 5863 132.70 17609.29
7 5698 -32.30 1043.29
8 5789 58.70 3445.69
9 5457 -273.30 74692.89
10 5681 -49.30 2430.49
11 6389 658.70 433885.69
12 5490 -240.30 57744.09
13 5574 -156.30 24429.69
14 5876 145.70 21228.49
15 5493 -237.30 56311.29

16 5779 48 70 2371 69

NSF Indian head

16 5779 48.70 2371.69
17 5864 133.70 17875.69
18 5651 -79.30 6288.49
19 5856 125.70 15800.49
20 5789 58.70 3445.69
21 5785 54.70 2992.09
22 5876 145.70 21228.49
23 5962 231.70 53684.89
24 5451 -279.30 78008.49
25 5567 -163.30 26666.89
26 5790 59.70 3564.09
27 5645 -85.30 7276.09
28 5489 -241.30 58225.69
29 5742 11.70 136.89
30 5684 -46.30 2143.69

Mean Count:  x 5730.30 SUM 1298834.30
Standard Deviation (σ) 211.63 Variance: 44787.39
Background Count Rate: 5730.30 CPM + - 423.26 CPM

Calculations Completed by: William Wylie Date: 8/19/2013

Reviewed by:            Daniel Spicuzza Date: 8/19/2013

Action Level
6365.19

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 98639

Last Calibration Date: 6/27/2013

Detector Model: 44-10 Detector Serial No.: 316936

Today's Date: 8/19/2013 Data Collected by: Harry Obregon

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background
Type of Surface: Soil Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 5897 226.47 51287.15
2 5562 -108.53 11779.48
3 5238 -432.53 187085.08
4 5349 -321.53 103383.68
5 5572 -98.53 9708.82
6 5690 19.47 378.95
7 5892 221.47 49047.48
8 5578 -92.53 8562.42
9 5731 60.47 3656.22
10 5647 -23.53 553.82
11 5729 58.47 3418.35
12 5833 162.47 26395.42
13 5942 271.47 73694.15
14 5736 65.47 4285.88
15 5827 156.47 24481.82

16 5922 251 47 63235 48

NSF Indian Head

16 5922 251.47 63235.48
17 5411 -259.53 67357.55
18 5598 -72.53 5261.08
19 5369 -301.53 90922.35
20 5836 165.47 27379.22
21 5739 68.47 4687.68
22 5661 -9.53 90.88
23 5753 82.47 6800.75
24 5483 -187.53 35168.75
25 5819 148.47 22042.35
26 5742 71.47 5107.48
27 5401 -269.53 72648.22
28 5387 -283.53 80391.15
29 5926 255.47 65263.22
30 5846 175.47 30788.55

Mean Count:  x 5670.53 SUM 1134863.47
Standard Deviation (σ) 197.82 Variance: 39133.22
Background Count Rate: 5670.53 CPM + - 395.64 CPM

Calculations Completed by: Harry Obregon Date: 8/19/2013

Reviewed by:            Daniel Spicuzza Date: 8/19/2013

Action Level
6264.00

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



 

 

 
 

 
 
 
 

Appendix L 
Instrument Calibration Data 
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CERl'IF1CATE OF CALIBRATION 
CUSTOM ALPHA STAIIDARD"' 

Radionuclide Th-230 Activity 2.sa5 nci Serial Number B403 

Reference Date Feb. 1. 1994 Half-Life'" 

Alpha Flux Rate ( 2 pi emission rate) 

PRINCIPAL EHISSIOHS'" 

(7,54 ± 0.031 x 10• years 

2869,4 particles/minute 

alpha 

SOURCE DESCRIPTION 

Energy fkeV) 

4621.1 
4687.6 

Intensity£%) 

23.4 
76.3 

The activity is homogenously incorporated into the anodized layer of 
an aluminum plate. The active dimensions are 150 mm by 67 mm and the 
overall dimensions are 159 mm by 69 mm by 6.35 mm thick. 

ME'l'HOD OF CALIBRATION 
This is a provisional assay. Final assay results will be reported for 
this source upon completion of intercomparison with the National 
Institute of Standards and Technology. 

The total activity and alpha flux rate were calibrated on a wide-area 
gas-flow proportional counter using an efficiency determined through 
intercomparison with the National Institute of Standards and 
Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.~. 
Council for Energy Awareness. 

TOTAL UJfCERTAINTY (99t Confidence Level) 

Notes 

Systematic uncertainty 
Random uncertainty j)_J ;;;1nty 

Cal!bration Laboratory 

+ 1.56% ORlGlNAL 
+ 0.97% 

Date 

(1) A provisional assay is provided as specified in the Method of 
Calibration. 

(2) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION OH REVERSE• 

North American Scilentilic, lno. 7435 Greenbu~h hie., N\lrth Hllllywixxl, CA 91605 (818) soa-9201 Fax (818) SOa-0764 



CERTIFICATE OF CALIBRATION 
CUSTOM BETA STAIIDARD'" 

Radionuclide Tc-99 Activity 9,504 nci Serial Number B399 

Reference Date April 1, 1994 Half-Life'") C 2 .13 ± o. 05 l x 10s years 

Beta Flux Rate ( 2 pi emission rate) 

PRINCIPAL EMISSIONS'" 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

E.u = 294 
E ••• = 85 

12131.9 particles/minute 
, 

Intensity C'li> 

100 

The activity is homogeneously incorporated into the anodized layer of 
an aluminum plate. The active dimensions are 150 mm by 67 mm and the 
overall dimensions are 159 mm by 69 mm by 6.35 mm thick. 

METHOD OF CALIBRATION 
This is a provisional assay. Final assay results will be reported for 
this source upon completion of intercomparison with the National 
Institute of Standards and Technology. 

The total activity and beta flux rate were calibrated on a wide-area 
gas-flow proportional counter using an efficiency determined through 
intercomparison with the National Institute of Standards and 
Technology. 

North American scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of standards and Technology in cooperation with the u.s. 
Council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

Notes 

Systematic uncertainty 
Weighing uncertainty /7 Total uncertainty 

A!/JD!i 
calibration Laboratory 

+ 3.08% ORIGIN~ ± 0.72% 
± 3.80% 

Date 

(1) A provisional assay is provided as specified in the Method of 
Calibration. 

(2) Table of Radioactive Isotopes, 7th edition, 1986. 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (816) 503-0764 
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CERTIFICATE 
No. 363229 

for a Sealed Radioactive Source 

Source Type: Alpha Wide Area Reference Source 
Product Code 
Drawing 
Dimensions of Active Surface 
Overall Dimensions 
Source No. 
Nuclide 

Measurement Data 
Activity 
Overall Uncertainty"' 
Alpha Surface Emission Rate 
Reference Date 
Trace.ability' 

Leakage and Contamination Test( s) 
Test Mcthod(s)' 
Test(s) passed on 

Additional Information 

ISO Classification• 
Recommended Working Life' 
Remark 

•seepage 2 forcxpianaiion 

Amersham Buchler 

\Prodoction Manager) 

:\Jmtlhai:i Buchler 
GinbH & Co KG 

~ir1 Br&u111rhwe1, Register~richl 

Brn.m~chw!.::~ HRA f.1'!21 

P,:n>OOkd'I h&!'te:ide Gesellsd:.a!twin; 
Awcnh>lm li.ueh1<1r GmbH. 

Si11 llrnunu:hwefs. Regim:~gcridu 
B!"',:1un•d"-•<;:Jf! HRR ,,.1r 

TZRX1922 
VZ-1368 

0 36mm 
047rnmx3mm 
FS437 
Thorium-230 

}18 Bq 
± 10 % 

148 s-1 ± 5 % in 2 :rr steradian 
30 September l 997 
Defined on page 2 

13 October l 997 

C.34645 

10 year< 

Gescbafufvhrer: 
Dr A<>ch<,ry J D B:ut!AdUO 

Vof£W!nde.- de~ Aufliw.ltm1tr~: 
Wol(zai:.. RusM":1:>,n 

Amersham Buchler 

GmbH&CoKG 

Gicselwcg 1 

D-38110 Braunschweig 

Postfach 11 49 

D-38001 Braunschweig 

Tel. (05307) 930-0 

Fax (05307) 930-293 

Fax-7,mtrale 930-237 

,.Amersham 
The Health Sn~nc:e Group 

lkulichc S.in!( AG 6U1.l'lidl'4-eig 
BLL 21>) 'WO 30. Konto 016881~ 

Pc:ilgiroamt Maom,-er 
8i.Z :!50 1lW1 {{1 l{<,n'r, ~;-., }1).<tM} 
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CERl'IFlCATE OF CALIBRATION 

MODEL CAL2703 BETA STANDARD 

Radionuclide Tc-99 Activity 10.a9 nci Serial NUlllber A414 

Reference Date October 1. 1992 

PRUifCIPAL EMISSIONS'"' 

Half-Life"'{2,13 ± 0,05) x 10• years 

beta 

SOURCE DESCRIPTION 

Energy CkeVl 

E... = 294 
E.-v9 = 85 

Intensity f%) 

100 

The activity is deposited in a 33 lTilD active diameter on an alUJ11inU1U 
backing disc. The active area is sealed beneath 0.9 mg/cm• aluminized 
mylar stretched on an aluminUlil support ring. This active element was 
then epoxied into an aluminum outer support ring 47 mm in diameter by 
2 mm thick. 

METHOD OF CALIBRATION 

The source was calibrated by dispensing a gravimetric aliquot of a 
solution calibrated by liquid scintillation using an efficiency 
established through ongoing intercomparisons with the National 
Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.S. 
Council for Energy Awareness. 

TOTAL UNCERTAIN'rY (99% Confidence Level) 

Systematic uncertainty 
Weighing uncertainty 
Total uncertainty 

± 1.71% 
+ 0,54\ 
± 2.251 

/o 8 ·· c:; ..., 
Calibration Laboratory 

REFERENCES 

(1) Table of Radioactive Isotopes, 7th edition, 1986. 

•LEAK TEST CERTIFICATION ON REVERSE• 

Date 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0764 
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DEUTSCHER KALIBRIERDIENST DKD 
Kalibrierlaboratorium fOr Me[!.gro13,en der Radioaktivitat 
Calibration laboratory for measurements of radioactivity 

AKKREDITIERT DURCH DIE 

PHYSIKALISCH-TECHNISCHE BUNDESANSTAL T (PTB) 

AEA Technology QSA GmbH 
Postfach 58 42 Gieselweg 1 
D-38049 Braunschweig D-3811 O Braunschweig 

Tel. +49 (0) 5307 932-0 
Fax +49 (0) 5307 932-194 

Source no. HP 709 

Kalibrierschein 
Calibration Certificate 

Gegenstand 
Object Beta Wide Area Reference Source 

Hersteller 
Manufacturer 

Typ 
Type 

Strahler-N r. 
Source number 

Auftraggeber 
Customer 

Auftraqsnummer 
Order No. 

AEA Technology QSA GmbH 

TCR03022 

HP 709 

AEA TECHNOLOGY QSA, INC. 
USA-BURLINGTON MA 01803 

co 33657 

Anzahl der Seiten des Kalibrierscheines 
Number of pages of t11e certificate 2 

Referenzdatum 
Reference date 15 December 2000 

Kalibrierzeichen 
Calibration mark 

08518 

DKD-K-
06501 

01-01 

Dieser Kalibrierschein dokumentiert die 
Ruckfuhrung auf nationale Normale zur 
Darstellung der Einheiten in Ober
einstimmung mit dem lnternationalen 
Einheitensystem (SI). 
Der Deutsche Kalibrierdienst ist Unter
zeichner des multilateralen Oberein
kommens der European co-operation for 
Accreditation (EA) zur gegenseitigen 
Anerkennung der Kalibrierscheine. 

Fur die Einhaltung einer angemessenen 
Frist zur Wiederholung der Kalibrierung ist 
der Benutzer verantwortlich. 

This calibration certificate documents the 
traceability to national standards, which 
realize the units of measurement according 
to the International System of Units (SI). 

The Deutscher Kalibrierdienst is signatory 
to the multilateral agreement of the 
European co-operation for Accreditation 
(EA) for the mutual recognition of 
calibration certificates. 

The user is obliged to have the object 
recalibrated at appropriate intervals. 

Dieser Kalibrierschein darf nur vollstandig und unverandert weiterverbreitet werden. Auszuge oder Anderungen bedurfen 
der Genehmigung sowohl der Physikalisch-Technischen Bundesanstalt als auch des ausstellenden Kalibrierlaboratoriums. 
Kalibrierscheine ohne Unterschrift und Stempel haben keine Gultigkeit. 

This calibration certificate may not be reproduced other than in full except with the permission of both the Physikalisch
Technische Bundesanstalt and the issuing laboratory. f:alibration certificates without signature and seal are not valid. 

Stempel 

Seal utsc/:1 
Qe CS)..,_ 

DKD-K-
06501 0 

January 2001 

/ 

Leiter des Kalibrierlaboratoriums 

Co= ca:roUoo laboro/o~ 

rjr. Thieme 

Stellvertreter 
Deputy 

Schott 

Bearbeiter 
Person in charge 

,, , 

. Sc:1/c't , I 
Linke / Schott/ Sch Oler 
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08518 

DKD-K-
06501 

01-01 

Beta Wide Area Reference Source 

Source no. 

Drawing 

Nuclide 

Activity 

Beta surface emission rate 

Reference date 

Dimensions of active surface 

Overall dimensions 

Leakage and contamination test 

Date of wipe test 

Construction 

Measuring method 

Traceability 

Uncertainty 

Radioactive impurities 

Quality assurance system 

Uniformity 

Remark 

HP 709 

VZ-1368 

Technetium-99 

914 Bq 

444 s-1 in 2 n steradian 

15 December 2000 at 12.00 GMT 

036mm 

0 47 mm x 3 mm 

The amount of the removable activity is less than 0.1 % of the total 
activity but does not exceed 200 Bq. 
(Wipe test according to ISO 9978, no. 5.3.1) 

22 December 2000 

Tc-99 is incorporated into the surface of an anodized aluminium foil of 
0.3 mm thickness. The thickness of the activated layer is approx. 
6 µm. The activated foil is mounted into a holder. 

The activity was determined by comparison with a reference source 
of the same construction. The beta surface emission rate was 
measured using a windowless proportional counter. 

Additional to the direct traceability to the PTB through the DKD this 
product complies with the requirements for traceability to NIST 
specified in the American National Standard "Traceability of 
Radioactive Sources to the NIST and Associated Instrument Quality 
Control (ANSI N42.22-1995)". As a requirement of the ANSI N42.22-
1995 AEA Technology QSA GmbH participates in the NEI/NIST 
Measurements Assurance Program of the Nuclear Power Industry. 

The relative uncertainty of the activity is 5 %, the relative uncertainty 
of the beta surface emission rate is 3 %. 
The reported uncertainty is based on a standard uncertainty 
multiplied by a coverage factor k = 2, providing a level of confidence 
of approximately 95 %. (Ref. NIST Technical Note 1297/"Guide to the 
Expression of Uncertainty in Measurement" ISO Guide, 1995) 

Related to Tc-99 (equal 100 %) the following radioactive impurities 
were detected: none 

The quality assurance system of AEA Technology QSA GmbH was 
certified by Lloyd's Register Quality Assurance (LRQA) according to 
ISO 9001, issue 1994. lsotrak products meet the requirements of 
1 OCFR50 Appendix B in the USA. 

The uniformity of the surface emission rate is better than 10 %. 

This is a Class 2 equivalent reference source which fulfills all 
requirements of a Class 2 source except that the active area is 
smaller than 100 cm2

. 



~ 
ENERGYSOLVTIONS 

CALIBRATION 
CERTIFICATE 

EncrgySolutioru Services.. Joe. 
l 570 Bear Creek Rd 
Oak Ridge, TN 37B30 
Phone: (877) 462-4873 
Fax; (86.5) 220-1346 
Email: JSfStafT@energy.solutions.com 

r This Certificate will be accompanied bv Colibral!On Charts or Readin- where'"" tcable 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Cutlomer Name: EnergySo/111/..,,, Servlce1, Inc. Manufacturer: Ludlum 

Address: 1570 Bur Creek Road Oak Ridge, TN 37830 Model: 2350-1 Serial Number: 126197 

Conti<! Name: Tooy Rllll,'I Probe: NIA Serial Number: NIA 

Customer Purchase I Work Order Calibration Metbo<I: 
Order Number: N/A Number: NIA Electronic 

INSTRUMENT CALmRATION INFORMATl4j)N 

Calll>ratlon Standard 
Instrument Respon .. (:1:10%) 

lnstnJment Range 
Value 

Commenu 
(CPM) 

(CPM) Before After Calibrated In a""'rdantt with 
Calibration Callbratlo11 CP-IN-Wl-239 

400 400 395 395 Pulser: 1211935 Cal Due: 09/1911012 

4,000 4,000 3,951 3,951 DVM: 94710023 Cal Due: ll/ll/2012 

40,000 40,800 39,528 39,528 T•mp/Pr-: 3590 Cal Due: 09/llllOll 

400,000 4111,000 395,751 395,751 Humldlly: 9!Sli'Nl Cal Due: Oelll711012 

HVCalValues IJalred HV Tolennet Al Found AILeft 
tM23S8 HV E•""' "'oltmeter\ ,v..,.... """'"' "'""' CP Firmware Venloa: 37122N21 

500 (490-510) 500 500 
l/0 Firmware Venlon: J712JN04 

: 1,500 (l,498-1,slll) 1,501 1,501 

i 2,000 (l,940-2,060) 1,996 1,996 Temp: 23.7 • C 

Padmeter Tolena..,(*10%) AIFiJilDd Al l,ffl 
Pnaure: 739 mmHg 
Humidity: 45% 

Thmbold T • 100 10 * (9 to 11) mVDC 11.8 10.4 BAT>4.S: SAT 

Thrubold T • 500 50: (45 to 5S) mVDC 50.9 47.l Volume: SAT ACK/Scroll: SAT 

Th"""'oldT•ltoo 100., (911 to 110) mVDC 100 90 Audio Divide: SAT C-:SAT 

Window Width W = 100 10.,19 to 11 l mVDC 11 10 Baekli&bl: SAT Alarma;SAT 

Display-to-m V ratio: JOO to 10 mV Overload Test: SAT Physical Coad: SAT 

STATEMENT OF CERTIFICATION 

We Certify that 1ht inMlmClll listed above was Cllibrated and inspoeted prior., shipment and that ii met all the Manufilctun:rs publisl>ed operating spocili<alloos. 
We further certify that our Calibmtion Meaeuremcnts are traceable to the Nationa! Institute of Standards and Teehno)oay. (We art not nsponsible for damage 
incurred during srupment « use of this instrument). 

Instrument 

I Reviewed By: Calibrated By: M., R. l 
. 9tl!O~ "I 2.o /ri.. Datf": 

- •Certllleatlon Due(6mo): 10/lO/lOJl 

Calibration Date: 04/Z0/2012 •Certification Du~ IUmo'li: 04120/201'.3 
\..llllum,on oue ..,.e lS uepenuant on usm regumory requ1rernen1S. 

Pagel ofl 



~ 
ENERGYSOLVTTONS 

CALIBRATION 
CERTIFICATE 

EnergySclutions Servi~ inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: JSfStafftil:energysolutions.;,:om 

This Certificate will b< accom=nicd hv Calibration Charts or Readin« where •=lic:able 

! CUSTOMER INFORMATION DETECTOR INFORMATION 

j Cuttomer Name: Ene'ID'Solutlons Instrument Senices Manufactarer: Ludlum 

Addrus: 1570 Bear Cn,ek Road OakRid1e, TN 37830 D<otector Model: 44--10 

I 
: Contact Name: Tony Riggs Serial Number: 192!98 

Cutomer Purchase Work Order Evoluatloa Method, 
Order Number: NIA Number: 2012-12192 Sourft 

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

: 1) Sourc,e NucUde: c,m Serial Number: 090240 Activity: 101,!CI nominal Certification Date: NIA (Used ror Platea11 Only) 

i 2} Soun:e Nuclide: c,"' Serial Number: 049711 Acdvity: Variable D,ie Date: 08/31/2012 

Sealer Information Precision Test mR/Hr (SOlltte #2) 

: 2350-1 #126197 Count I 2.01 

i Due Date 04120/13 Cwat2 2.01 

Tllretbold T-100 (IOmV) Coaat3 2.llJ 

Cable Len&tb 5ft Average :uu, 
T-pll'ren: 3590 Cal Duc: 09121/12 Toieranc,e :10•1, All <OUDl5 wldtln *10% or Aver-,;• 

Humidity Pen: 958670 Cal Dae: 06/07/2012 Pua/Fall PASS 

Temp: 21.8 °C llumJdlty: 38,7% Pren:7:l&nmllg 

L..,. Sample Activity (MHlvR/hr), lllgt, Sample ActMty (lmRlhr) Dnd Time (DT): Callbratloa Const.,,t (CC): 
U....., Source #2 - ""- •99 u ..... Source #2 • 2SVl28 U72673E-0S S.6447714E+10 

ATTACHMENTS J>JTECTOR DAT>,: Q9$f;.JµTI! PRQQJI$ (~)<:., ... 

D-r Setup Report YES o .. 1re11 Exposure Tolenace :10¥, Al Found Al Left 

Ban:ode Report YES OMO 0.360-0.440 0.411 0.411 

Voltase P1atea11: YES 1.0 0.900-1.10 1.16 1.06 

Hip Voltage: UIOOV 2 U-1.2 2.11 2.01 

COl\DfENTS 
"*Detectun set op with a 2350.1 may be used witll any 2350-1 provided that the 2350.lto be uted ls In talibradon and the 
setup parameters are scanned Into the 2350-1 prior to use w:ltlt that specific detector** 

STATEMENT OF CERTIFICATION 
We Ccrofy thai the- listed above ""'......ied fOr proper ope!11UOfi prior to Bbipmem and lho< it 111d an lhe Mllllll-..,,.. published_..,, 
specifications. We further eertify that our CaJibntion Measurements are traeeable to the National Institute ofStsndards and Technology. (We arc not I'CSJ)l)Qlliblc for 
dam•- lncmred ""'"'" shinrnont ..- ..eor this dctecwrl. 
0-tor 

~/ vh'O 1.. - 1/u./J2.. Certified B•: Reviewed 8-: Date! 
, Y( *Certlllcatlon Due (&mo): 10126/2012 

Certlf"tcatiou Date: 04/26/2012 
•Certlffcatiou Due (12mo): 04/26/2013 

,._.a,1ura,1on uue ...... e ts u, enumh on users ep ·-" re u1rcmenwc, 

Page I of l 



background plateau 44-10 #192598 4/26/2012 5ft cable 
700 504 
750 816 
BOO 1023 
850 1073 
900 1161 
950 1163 

...-..iooo 1206 
1050 1258 
1100 1194 
1150 1141 
1200 1201 
1250 1230 
1300 1146 
1350 1164 
source plateau Cs137 #090240 lOuCi button 
700 3420 
750 3750 
800 4302 
850 4583 
900 4806 
950 4949 

--=:,..1000 4970 
1050 4962 
1100 4741 
1150 4872 
1200 4870 
1250 4696 
1300 4883 
1350 5349 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup Dl in the Model 2350. 
Today's date is 04/26/2012. 
The current time of day is: 08:38:45. 

I have verified the list below /'1, 
has NO discrepancies with the DETECTOR SETTINGS TABLE:~~~/1~7./l.~~~-

Comments: 

Model 2350 Serial# 
User I.D. = 
High Voltage= 
Threshold= 
Window= 
Overload Current= 
Scaler Count Time 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier= 
Detector Dead Time= 
Detector Calibration Constant 
Detector Model= 
Detector Serial#= 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting= 
Low Count Alarm Setting= 
Operating Battery Voltage= 

126197. 

1000 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
60 seconds. 
counts. 
min. 
auto. 
l.472673E-05. 
l.OOOOOOE+OO. 
44-lOCPM. 
192598. 
l.OOOOOOE+09. 
1000000. 
l.OOOOOOE+09. 
X. 
5.6 volts. 



detl Ger.erated: 04/26/2012 08:40:21. 

Model 2350 Serial #126197 

11111111111111111 IIIII IIIII IIII I I IIIII Ill llll I IIIIIIII Ill lllll lllll 111111111111111111 
*Hl000$E* *Tl00$Q* 

Set High Voltage: 1000 Set Threshola: 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll 11111111111111111111111111 
*WlOOO$WOFF$P* *0400$00FFSC* 

Set Window: 1000,0FF Set Overload, 400,0FF 

11111111111111111 IIII I I IIIII Ill llll I IIIIIIII II llllll 111111111111111111 
*F60$H* *SU7$I* 

Set Scaler Count Time: 60 Set Readout Units= counts 

11111111111111111 IIII I I Ill lllll llll 111111111111111111111 I I IIII IIII IIII 
*SB1$-* *SM0$3* 

Set Readout Time Base= min Set Readout Range Multiplier= auto 

I IIIIIIII IIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llllll lllll 111111111111111111 
*SL1.472673E-05$ * 

Set Dead Time: l.472673E-05 

I IIIIIIII IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*SCl.OOOOOOE+00$0* 

Set Calibration Constant: l.OOOOOOE+OO 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll 1111111111111111 
*M44-10CPM$-* 

Set Detector Model: 44-lOCPM 

11111111111111111 IIIII IIIII IIIII IIIII IIII I I IIIII Ill llll 
*Nl92598$A* 

Set Detector serial#: 192598 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: 1.00000DE+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll 111111111111111111 
*Kl000000$H* 

Set Scaler Alarm: 1000000 

I IIIIIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill II I Ill lllll 111111111111111111 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: 1.000000E+09 

I IIIIIIII IIIII Ill 111111111111111111 
*SP1$7* 

SAVE PARAMETERS AS Dl 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup D2 in the Model 2350. 
Today's date is 04/26/2012. 
The current time of day is: 08:39:03. 

I have verified the list below 
has NO discrepancies with the DETECTOR SETTINGS TABLE: -1<... 

Comments: 

Model 2350 Serial# 
User I.D. = 
High Voltage= 
Threshold= 
Window= 
overload current= 
Scaler Count Time= 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier 
Detector Dead Time= 
Detector Calibration Constant 
Detector Model= 
Detector Serial#= 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting 
Low count Alarm setting= 
Operating Battery Voltage= 

126197. 

1000 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
12 seconds. 
R. 
hr. 
auto. 
l.472673E-05. 
5.644712E+l0. 
44-lODOSE. 
192598. 
l. OOOOOOE+09. 
1000000. 
l.OOOOOOE+O!l. 
X. 
5.6 volts. 



det2 

Model 2350 Serial #126197 

I lllllll llll lllll lllll lllll 111111111111111111 
*H1000$E* 

Set High Voltage: 1000 

Generated: 04/26/2012 08,41:03. 

11111111111111111 IIIII IIII I I IIIIII II IIII 
*T100$0* 

Set Threshold: 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111111 
*Wl000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

I lllllll llll lllll 111111111111111111 I llllllll II llllll 111111111111111111 
.. F12$E* 

Set Scaler Count Time: 12 
*SU4$F* 

Set Readout Units; R 

1111111111111 IIII IIII I I Ill lllll llll I IIIIIIII IIIII Ill 111111111111111111 
*SB2$.* 

Set Readout Time Base= hr 
*SM0$3* 

Set Readout Range Multiplier= auto 

I llllllll lllll Ill llll llllll lllll lllll lllll 111111111111111111111111111111111111111111111111 
*SL1.472673E-05$ * 

Set Dead Time: l.472673E-05 

I lll~III IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIII Ill II I Ill lllll 111111111111111111 
*SC5.644712E+l0$T* 

Set Calibration Constant: 5.644712E+10 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll llll 11111111111111111 
*M44-10DOSE$D* 

Set Detector Model: 44-lODOSE 

I IIIIIIII Ill lllll lllll lllll lllll lllll 111111111111111111 
*Nl92598$A* 

Set Detector Serial#: 192598 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill 11111111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: l.OOOOOOE+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll 111111111111111111 
*Kl000000$H* 

Set scaler Alarm: 1000000 

I llllllll 111111111111111111111111111111111111111111111!111111111111111111111111111111 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm, 1.000000E+09 

11111111111111111 IIII I I IIII IIII IIII 
*SP2$8* 

SAVE PARAMETERS AS D2 



~ 
ENERGY SOLUTIONS 

EnergySolutions Services, Inc. 
1570 Bear Creek Rd 
Oak Ridge.. TN 37830 
Phone:(877)462-4873 
Fax: (865) 220-1346 
Email: ISFStaffra. enmvsolutions.com 

CALIBRATION 
CERTIFICATE 

b rb·ch arts or R This Certificate will be accompanied >Y Ca I ration ead. h r bl mgs w ere app 1ca e 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer N•me: EnergySol11rions Services, Inc. Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Rld&e, TN 37830 Model: 2350-1 Serial Number: 120633 

Contact Name: Tony Riggs Probe: N/A Serial Number: N/A 

Customer Purchase I Work Order CaUbration Method: 
Order Number: N/A Number: N/A Electronic 

INSTRUMENT CALIBRATION INFORMATION 

Calibration Standard 
Instrument Response (±10%) 

Instrument Range V•lue 
Comments 

(CPM) 
(CPM) 

Before After Calibrated in accordaace with 
Calibration Calibration CP-IN-Wl-239 

400 400 399 399 Pulser:120935 Cal Due: 09/29/2012 

4,000 4,000 3,965 3,965 DVM: 94710023 Cal Due: 11/11/2012 

40,000 40,000 39,672 39,672 Temp/Press: 3590 Cal Due: 09/21/2012 

400,000 400,000 3'7,425 397,425 Humidity: 992290 Cal Due: 05/31/2013 

HV Cal Values Desired HV Tolerance As Found AsLeft 
tM2350 IIV Entrvl IVoltmeterl tVDC\ lVDC\ lVDC\ CP Firmware Version: 37122N28 

500 (490-510) 499 499 1/0 Firmware Version: J7123NOS 

l.SOO (1,498,.1,502) 1,500 1,500 

2,000 (1,940-2,060) 1,996 1,996 Temp: 23.5 ·c 
Tolerance (:1:1.0Vo) 

Pressure: 739mmHa 
Panmeter As Found As Left Humidity: 39'1. 

Threshold T • 100 10±(9 to 11) mVDC 11.l 10.J BAT>4.5: SAT 

Threshold T • 500 SO± (45 to 55) mVDC 50.1 46.4 Volume:SAT ACK/Scroll: SAT 

Threshold T •1000 100 :t: (90 to 110) mVOC 100 100 Audio Divide: SAT Count: SAT 

Window Width W = 100 10 :t:(9 to 11) mVDC 11 10 B•ckllgbt: SAT Aiarms:SAT 

Display-to-mV ratio: 100 to lOmV Overload Test: SAT Physical Cond: SAT 

STATEMENT OF CERTIFICATION 

We Certify that the instrument listal above was calibmal and inspc(;tcd prior to shipment and that it met all the Manufilcturm published operating specifications. 
We further certify that our Calibration Measurements are ll'lleeable to !he National bmitute of Slm!dards 1111d Teclmology. (We arc not RSpOnsible for damage 
incwred during shipment or use of this instrument). 

Instrument 

Calibrated By: M.Q. I • Reviewed By: 9t/;/O~~ Date: 8/;s/12-
-

"'Certtflcation Due (6mo): 02/lS/2013 

Calibr•tion Date: 08/15/2012 *Certification Due (12mo): 08/15/2013 
Lanoraaon due aate 1s a, 1aant on users re utato II g ry eq u1rements. 

Page 1 of l 



~ 
ENERGY SOLUTIONS 

EnergySol11tions Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISFStaffta eneraysolutions.com 

This Certificate will be accomoanied by Calibration 

CUSTOMER INFORMATION 

Customer Name: EnergySolutions Instrument Senices 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 

Contact Name: Tony Riggs 

Customer Purchase Work Order 
Order Number: NIA Number: NIA 

Ch arts or m2Sw erea1>1>11ca e Read. r bl h 

CALIBRATION 
CERTIFICATE 

DETECTOR INFORMATION 

Manufacturer: Ludlum 

Detector Model: 44-10 

Serial Number: 316939 

Evaluation Method: 
Soarce 

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

1) Source Nuclide: Cs137 Serial Number: 019457 Activity: Sl,ICI nominal Certification Date: NIA (Used for Plateau Only) 

2) Source Nuclide: Cs137 Serial Number: 049711 Activity: Variable Due Date: 08/3ln012 

Scaler Information Precision Test mR/Hr (Source #2) 

23SO..I #120633 Count I 2.01 

Due Date 08/1sno13 Countl 1.98 

Threshold T•IOO (lOmV) Count3 1.99 

Cable Length Sft. Average 1.99 

Temp/Press: 3S90 Cal Due: 09/21/2012 Tolerance :HO% AU counts within :1:10% of Average 

Humidity Pen: 992290 Cal Due: OS/31/2013 Pass/Fall PASS 

Temp: 23.S °C Humidity: 39% Press: 739 mmHg 

Low Sample Activity (400uR/br): HJgh Sample Activity (lmR/hr) Dead Time (DT): C&Ubration Constant (Cq: 
Usin2 Source #2 • 70.864 Usina Source #2 = 261 44S 1.S03884E-OS S.132S09E+10 

ATTACHMENTS DETECTOR DATA: DOSE RATE PROBES · <mMirf·.··· 
Detector Setup Report 'VYES NO Desired Exposure Tolerance :i:10% Al Found As Left 

Barcode Report 'VYES NO o.400 0.360-0.440 0.398 0.398 

Voltage Plateau: 'VYES NO 1.0 0.,00 ... 1.10 1.02 1.02 

High Voltage: 10SOV 2 1.8-2.2 1.99 J.99 

COMMENTS 
**Detectors set up with a 2359 ... 1 may be used with any 2350 ... 1 provided that the 2350-lto be used is in calibration and the 
setup parameters are scanned into the 2350-1 prior to use with that specific detector** 

STATEMENT OF CERTIFICATION 
We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufactun!rS published operating 
specifications. We fw1her certify 1hat our Calibration Measurements are 1111eeable to the National Institute of Standards and Technology. {We are not responsible for 
dumaite incwred duriru! shinmc:nt or 11$C of this detector). 
Detector 

M~· Certified By: Reviewed By: W!J.~L._· - Date: g/;t, /Ji_ 
(/ , F 

*Certification Due (6mo): 02/15/2013 
Certification Date: 08/15/2012 

*certification Due (llmo): 08/lS/2013 

• u11nrat1on aue aate ts aepenaant on users r 11ato r egu ry equ 1rements. 

Page I of 1 



background plateau 44-10#316939 
700 185 
750 325 
800 544 
850 774 
900 996 
950 

00 1129 
1150 1138 
1200 1105 
1250 1126 
1300 1078 
1350 1138 

source plateau Cs-137#019457 
700 1744 
750 2621 
800 3491 
850 4136 
900 4633 
950 4681 

ct!oo -::°~~ m~ 
1150 4973 
1200 4981 
1250 4992 
1300 5026 
1350 5000 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup Dl in the Model 2350. 
Today's date is 08/15/2012. 
The current time of day is: 14:18:45. 

I have verified the list below 
has NO discrepancies with the DETECTOR SETTINGS TABLE=~~-tvlt?'--"--~~ 

Comments: 

Model 2350 Serial#= 
User I.D. = 
High Voltage= 
Threshold= 
Window= 
Overload Current= 
Scaler Count Time= 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier 
Detector Dead Time= 
Detector Calibration Constant= 
Detector Model= 
Detector Serial#= 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting= 
Low Count Alarm Setting= 
Operating Battery Voltage= 

120633. 

1050 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
12 seconds. 
R. 
hr. 
auto. 
l.503884E-05. 
5.832809E+l0. 
44 10DOSE. 
316939. 
l.OOOOOOE+09. 
1000000. 
l.000000B+09. 
X. 
5.4 volts. 



detl Generated: 08/15/2012 14:21:44. 

Model 2350 Serial #120633 

I lllllll llll lllll lllll lllll 111111111111111111 I 111111111111111111111111111111111111111 
*H1050$J* *T100$Q* 

Set High Voltage: 1050 Set Threshold-: 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111111 
*Wl000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

I lllllll llll lllll 111111111111111111 11111111111111111 IIII I I IIIII Ill llll 
*Fl2$E* *SU4$F* 

Set Scaler Count Time: 12 Set Readout Units= R 

11111111111111111 IIII I I Ill lllll 1111 I 1111111111111111111111111111111111 
*SB2$.* *SM0$3* 

Set Readout Time Base= hr Set Readout Range Multiplier= auto 

11111111111111111 IIII IIIIII IIIII IIIH 111111111111111 IIIIII Ill llllll lllll llll I I Ill lllll llll 
*SL1.503884B-05$.* 

Set Dead Time: 1.503884E-05 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*SCS.832809E+l0$Z* 

Set Calibration Constant: 5.832809E+l0 

11111111111111111 IIII IIIIII IIIII llllll llllll lllll llll 11111111111111111 
*M44-l0DOSE$D* 

Set Detector Model: 44-lODOSE 

1111111111111111111111111111111111111111111111111111111 
*N316939$7* 

Set Detector Serial#: 316939 

1111111111111111111111111111111111111111111111111111111111 111111111111111 Ill lllll llll 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: 1.000000E+09 

I 1111111111111111 lllll lllll 111111111111111111111111111111111 
*K1000000$H* 

Set Scaler Alarm: 1000000 

I IIIIIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill II I Ill lllll 111111111111111111 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: l.OOOOOOE+09 

I IIIIIIII IIIII Ill llll I I IIII IIII IIII 
*SP1S7* 

SAVE PARAMETERS AS Dl 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup D2 in the Model 2350. 
Today's date is 08/15/2012. 
The current time of day is: 14;19:45. 

I have verified the list below 
has NO discrepancies with the DETECTOR SETTINGS TABLB: tJ\p 
Comments: 

Model 2350 Serial#= 
User I.D. = 
High Voltage= 
Threshold= 
Window= 
Overload Current 
Scaler Count Time= 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier= 
Detector Dead Time= 
Detector Calibration Constant= 
Detector Model= 
Detector Serial#= 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting= 
Low Count Alarm Setting= 
Operating Battery Voltage= 

120633. 

1050 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
60 seconds. 
counts. 
min. 
auto. 
1.SOOOOOE 05. 
l.OOOOOOE+OO. 
44-lOCPM. 
316939. 
l.OOOOOOE:+09. 
1000000. 
l.OOOOOOE+09. 
X. 
5.4 volts. 



det2 

Model 2350 Serial #120633 

11111111111111111 IIIII IIIII IIII I I IIIII Ill llll 
*Hl050$J* 

Set High Voltage: 1050 

Generated: 08/15/2012 14:22:18. 

11111111111111111 IIIII IIII I I IIIIII II IIII 
*T100$Q* 

Set Threshold: 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111111 
*Wl000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

11111111111111111 IIII I I IIIII Ill llll 11111111111111111111111111111111111 
*F60$H* *SU7$I* 

Set Scaler Count Time: 60 Set Readout Units= counts 

I llllllll llll llll 111111111111111111 I IIIIIIII IIIII Ill llll I I IIII IIII IIII 
*SB1$-* *SM0$3* 

Set Readout Time Base~ min Set Readout Range Multiplier= auto 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*SL1.500000E-05$E* 

Set Dead Time: 1.SOOOOOE-05 

I IIIIIIII IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II 111111111111111 IIII IIII IIII 
*SCl.OOOOOOE+00$0* 

Set Calibration Constant: 1.ooooooE+OO 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll 1111111111111111 
*M44-10CPM$-* 

Set Detector Model: 44-lOCPM 

1111111111111111111111111111111111111111111111111111111 
*N316939$7* 

Set Detector Serial#: 316939 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll llll I I Ill lllll llll 
*Jl.OOOOOOE+09SV* 

Set Ratemeter Alarm: 1.000000E+09 

1111111111111111111111111111111111111111111111 1111111111 1111 
*K1000000$H* 

Set Scaler Alarm: 1000000 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: 1.000000E+09 

I llllllll lflll Ill 111111111111111111 
*SP2$8* 

SAVE PARAM~TERS AS D2 



~ 
ENERGY SOLUTIONS 

Em:rgySolutions Services. Inc. 
1570 Bear Creek Rd 
Oak Ridge, TN 37830 
Phone:(877)462-4873 
Fax: (865) 220· 1346 
Email: ISFStafffaenergyso!utions.com 

CALIBRATION 
CERTIFICATE 

IS ert1 cate w1 Th' C 'fi ·11 b eacoomoam 1v a 1 ranon arts or 'edb C rb . Ch ea mas w ere ann1 tea e R d. h r bl 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnergySolutions Services, Inc. Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridee, TN 37830 Model: 2350-1 Serial Number: 79037 

Contact Name: Tony Riggs Probe: NIA Serial Number: NIA 

Customer Purchase I Work Order Calibration Method: 
Order Number: N/A Number: NIA Electronic 

INSTRUMENT CALIBRATION INFORMATION 

Calibration Standard 
Instrument Response (:1::l0°Ai) 

Instrument Range 
Value 

Comments 
(CPM) 

(CPM) 
Before After Calibrated In accordance with 

Calibration Calibration CP-IN-Wl-239 

400 400 399 399 Pulser: 120935 Cal Due: 09/29/2012 

4,000 4,000 3,998 3,998 DVM: 94710023 Cal Due: 11111/2012 

40,000 40,000 39,966 39,966 Temp/Press: 3590 Cal Due: 09/21/2012 

400,000 400,000 399,558 399,558 Humidity: 992290 Cal Due: 05/31/2113 

BVCal Values Desired HVTolerance As Found AsLeft 
lM23SO HV Entrv\ (Voltmeter) (Vl)C) {\Tl)C\ (VJ)C) CP Firmware Venton: 37122N29 

500 (490-510) 500 500 1/0 Firmware Venlon: 37123N05 

1,500 (1,498-1,502) 1,SOI 1,501 

2,000 (1,940-2,060) 1,996 1,996 Temp: 23.s ·c 
Pressure: 739mmHg 

Parameter Tolerance (:i:ll'Ye) AsFound As.Left Humidity: 39o.4 

Threshold T .. 100 10:t:(9toll) mVDC 10.3 10.3 BAT >4.S: SAT 

Threshold T "' 500 SO :i: (45 to 55) mVOC 49.2 49.2 Volume: SAT ACK/Scroll: SAT 

Threshold T-1000 100 :I: (90 to 110) mVOC 98 98 Audio Divide: SAT Count:SAT 

Window Width W - 100 10±(9toll )mVDC 10 10 Backllght: SAT Alarms: SAT 

Dlsplay-t•mV rado: lOOto lOmV Overload Test: SAT Physical Cond: SAT 

STATEMENT OF CERTIFICATION , 
We Certify that the insuument listed above was c:11Iibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications. 
We further certify that our Calibration Measurements are ttaccable to the National Institute of Standards and Technology. (We arc not responsible for damage 
incurred during shipmen! or use of this insuument). 

Instrument 

Calibrated By: M~L· Reviewed By: Qd/O~,-~ Date: 8/1~/Jz_ 
" ,.. '· -*Certlflcadon Due (6mo): 02/15/1013 

Calibration Date: 08115/2012 *Certification Due l12mo): 08/15/2013 
t. aunranon aue aate 1s o, epe naant on users re Uat gu oryreq u1rements. 

Pagel of I 



~ 
ENERGY SOLUTIONS 

CALfflRATION 
CERTIFICATE 

EnergySolutions Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877)462-4873 
Email: ISFStaff(i1 energvsolutions.com 

This Certificate will be accompanied by Calibration Charts or R h r bl eadinas w ere ann11ca e 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EnerzySolutions Instrument Services Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Detector Model: 44-10 

Contad Name: Tony Riggs Serial Number: 316936 

Customer Purchase Work Order Evaluation Method: 
Order Number: NIA Number: NIA s-ree 

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

l) Source Nuclide: Cs137 Serial Number: 019457 Activity: S1,1Ci nominal Certification Date: NIA (Used for Plateau Only) 

2) Source Nuclide: Cs137 Serial Number: 049711 Activity: Variable Due Date: 08/31/2012 

Scaler Information Precision Test mR/Hr (Source #2) 

2350-1 #79037 Count 1 2.02 

Due Date 08/)S/2013 Countl 2.03 

Threshold T=IOO (IOmV) Count3 1.97 

Cable Length Sft. Average 1.01 

Temp/Press: 3SH Cal Due: 09/21/2012 Tolerance :1:1 o0A. All counts within :1:10% of Average 

Humidity Pen: 992290 Cal Due: 05/31/2013 Pass/Fall PASS 

Temp: 23.5 °C Humidity: 39% Press: 739 mmHg 
Low Sample Activity (400uR/hr): High Sample Activity (2mR/hr) Dead Time (DT): Calibration Constant (CC): 

Usin2 Source #2 - 72.243 Usi02 Source #2 - 262,611 1.559220E-05 5.979517E+10 

ATTACHMENTS DETEC'fORDATA: DOSERATEPRO.ES (ioBlffr) 

Detector Setup Report WES NO Daired Eiposure Tolerance ::t:10% As Found As Left 

Barcode Report -/YES NO D.400 0.36CM.440 0.402 0.402 

Voitace Plateau: "'NES NO 1.0 0.900-1.10 1.04 1.04 

High Voltage: IOSOV 2 1.8-2.2 2.00 1.00 

COMMENTS 
**Detectors set up with a 2350-1 may be used with any 2350-1 provided that the 2350-lto be used is in calibration and the 
setup parameten are scanned Into the 2350-1 prior to use with that specific detector** 

STATEMENT OF CERTIFICATION 
We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufacturers published operating 
specifications. We fluther certify that our Calibration Measurements are traceable to the National Instill.rte of Standards and Technology. (We are not respons1ble for 
dama2e incurred dwinR shipment or use of this detector). 
Detector 

M?o--1-· Certified By: Reviewed By: Qt//;)~ Date: 8/1~/12. 
(/ . 

*Certification Due (6mo): 02/1S/l013 
Certification Date: 08/IS/2012 

*eertiflcadon Due (12mo): 08/lS/2013 

• La11orat1on <1ue <1ate 1s <11 n<1ant on users re utato epe g r IY eq mrements. 

Page I ofl 



background plateau 44-10#316936 
700 242 
750 396 
800 619 
850 888 
900 1142 
950 1205 
1000 1224 

(1050 122:!) 
1100 1212 
1150 1294 
1200 1263 
1250 1321 
1300 1240 
1350 1330 

source plateau Cs-137#019457 
700 1415 
750 2143 
800 2911 
850 3635 
900 4088 
950 4177 
1000 4170 

6oso 4344) 
1100 4337 
1150 4431 
1200 4371 
1250 4341 
1300 4451 
1350 4681 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup Dl in the Model 2350. 
Today's date is 08/16/2012. 
The current time of day is: 19:49:57. 

I have verified the list below 
has NO discrepancies with the DETECTOR SETTINGS TABLE:~---'tv\:~\?~~~ 

Comments: 

Model 2350 Serial#= 
User I.D. = 
High Voltage= 
Threshold= 
Window= 
Overload Current= 
Scaler Count Time= 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier= 
Detector Dead Time= 
Detector Calibration Constant= 
Detector Model= 
Detector Serial#= 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting= 
Low Count Alarm Setting= 
Operating Battery Voltage= 

79037. 

1050 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
12 seconds. 
R. 
hr. 
auto. 
1.560000E-05. 
5.979515E+10. 
44-lODOSE. 
316936. 
l.OOOOOOE+09. 
1000000. 
1.000000E+09. 
x. 
6.3 volts. 



DETl 

Model 2350 Serial #79037 

111111111111111111111111111111111111111111111 
*Hl050$J* 

Set High Voltage: 1050 

Generated: 08/16/2012 19:50:57. 

11111111111111111 IIIII IIII I I IIIIII II IIII 
*Tl00$Q* 

Set Threshold: 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111111 
*W1000$WOFF$P* *0400$00FFSC* 

Set Window: 1000,0FF Set Overload: 400,0FF 

I lllllll llll lllll 111111111111111111 11111111111111111 IIII I I IIIII Ill llll 
*Fl2$E* 

Set Scaler Count Time: 12 
*SU4$F* 

Set Readout Units= R 

I llllllll llll llll 111111111111111111 11111111111111111 IIII I I IIII IIII IIII 
*SB2$.* *SM0$3* 

Set Readout Time Base= hr Set Readout Range Multiplier auto 

I IIIIIIII IIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llllll lllll llll I I IIIIII II IIII 
*S11.560000E-05$K* 

Set Dead Time: l.560000E-OS 

I IIIIIIII IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*SCS.979515E+l0$+* 

Set Calibration Constant: 5.979515E+l0 

1111111111111111111111111111111111111111111111111111111111111111111111 
*M44-l0DOSE$D* 

Set Detector Model: 44-lODOSE 

I IIIIIIII Ill lllll lllll lllll lllll lllll 111111111111111111 
*N316936$4* 

Set Detector Serial#: 316936 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: l.OOOOOOE+09 

111111111111111111111111111111111111111111111111111111111111 
*KlOOOOOO~H* 

Set Scaler Alarm: 1000000 

I IIIIIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill II I Ill lllll llll I I Ill lllll llll 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: 1.000000E+09 

11111111111111111111111111111111111 
*SP1$7* 

SAVE PARAMETERS AS Dl 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup D2 in the Model 2350. 
Today's date is 08/16/2012. 
The current time of day is: 19:50:19. 

I have verified the list below 
has NO discrepancies with the DETECTOR SETTINGS TABLE:~~-tv:l\?-+~~~ 

Comments: 

Model 2350 Serial#= 
User I.D. = 
High Voltage= 
Threshold 
Window= 
Overload Current= 
Scaler Count Time= 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier= 
Detector Dead Time= 
Detector Calibration Constant= 
Detector Model= 
Detector Serial#= 
Ratemeter Alarm Setting 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting= 
Low count Alarm Setting= 
Operating Battery Voltage= 

79037. 

1050 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
60 seconds. 
counts. 
min. 
auto. 
1.560000E-05. 
1.000000E+OO. 
44-lOCPM. 
316936. 
1.000000E+09. 
1000000. 
l.OOOOOOE+09. 
x. 
6.3 volts. 



DET2 

Model 2350 Serial #79037 

111111111111111111111111111111111111111111111 
*Hl050$J* 

Set High Voltage: 1050 

Generated: 08/16/2012 19:51:35. 

1111111111111111111111111111111111111111 
*T100$0* 

Set Threshold": 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll Ill I I IIIIII II IIII I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111111 
*Wl000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

11111111111111111 IIII I I IIIII Ill llll I IIIIIIII II llllll 111111111111111111 
*F60$H* . *SU7$I* 

Set Scaler Count Time: 60 Set Readout Units= counts 

11111111111111111111111111111111111 
*SB1$-* 

Set Readout Time Base= min 

I IIIIIIII IIIII Ill 111111111111111111 
*SM0$3* 

Set Readout Range Multiplier auto 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*SL1.560000E-05$K* 

Set Dead Time: l.560000B-05 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*SC1.000000E+00$0* 

Set Calibration Constant: 1.ooooooE+OO 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll 1111111111111111 
*M44-10CPM$ * 

Set Detector Model: 44-lOCPM 

I IIIIIIII Ill lllll lllll lllll lllll lllll 111111111111111111 
*N316936$4* 

Set Detector Serial#: 316936 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*Jl.OOOOOOB+09$V* 

Set Ratemeter Alarm: 1.000000E+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll llll I I IIIII Ill llll 
*Kl000000$H* 

Set Scaler Alarm: 1000000 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: l.OOOOOOE+09 

I IIIIIIII IIIII Ill llll I I IIII IIII IIII 
*SP2$8* 

SAVE P~TERS AS D2 



~ 
ENERGY SOLUTIONS 

EnergySol11tio11s Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISFStatlfa energysolutions.com 

CALIBRATION 
CERTIFICATE 

This Certificate will be accomnamed by Crb. Ch a I ration arts or R d' wh ea lnllS r bl ere aonl 1ca e 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 
C111tomer Name: EnergySoludons Instrument Services Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 
Model: 3 Serial Number: 163984 

Contact Name: Tony Rigas 

Contractffask Work Order Calibration Method: 
Number: NIA Number: NIA Electronic and Source 

INSTRUMENT CALIBRATION INFORMATION 
ln1trument 

Comments 
Instrument Calibration Standard Value Resoonse (::I: 10%1 

Range (cpm) Before After Callbrated In accordance with 
Calibration Calibration CP-IN-Wl-219 

XO.I 100 NIA** 95 Pulser: 100272 Cal Due: 12/13112 

XO.I 300 N/A** 300 DVM: 92260808 Cal Due: 02/21/13 

XO.I 500 N/A ** 500 Temp/Pren: 3590 Cal Due: 09/21112 

Xl 1,000 N/A ** 950 Humidity: 992290 Cal Due: 05/31/13 

XI 3,000 N/AH 3,000 
Temp: 24.0 •c 

XI 5,000 NIA** 5,000 Humidity: 35.7 % 

X 10 10,000 NIA** 9,SOO 
Pressure: 739 mmHg 

XlO 30,000 I NIA** 30,000 Reset: SAT Sensitivity: SAT 

X 10 50,000 NIA** 50,000 Audio: SAT Geotroplsm: SAT 

X 100 100,000 NIA** 95,000 FIS Resp: SAT BAT: SAT 

XIOO 300,000 NIA** 300,000 
Limited Use: XIOO scale for iafonnatlon 

X 100 500,000 NIA** 500,000 use only. Calibrated In CPM. Use with 

Mech.Zero 0 NIA** 0 
pancake GM probe. 

HVVerlfleation ** Meter movement faulty, no As Found 
HV Adjustable from 450 to 1,SOO 181 SATO UNSAT readlap taken; movement replaced. 

Precision (CPM) 
Reading 1 = 36,500 
Reading 2 = 36,000 
Reading 3 .. 35,500 

See additional detector sheet for detector callbratlon hlformatlon Mean= 36,000 
l5ZI SAT [j UNSAT 

STATEMENT OF CERTIFICATION 
We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all lhe Manufacturers published operating specifications. 
We further certify that our Calibration Measurements are traceable 10 the National Institute of Standards and Technology. (We are not responsfble for damage 
incurred durimt shioment oruse of this instrument l. 
Instrument 

c.w/tJ~ Calibrated Bv: ~7,/;;-_- Reviewed Bv: Date: IP/ JU J'2... 
/ , 

·•certification Due {6 mo.): 12/12/2012 
Certification Date: 06/12/1012 *Certificatioa Due (12 mo.): 06112/2013 

- 1..a11orat1on oue oace 1s aepenOllllt on users regulatory requ1rcmenU1. 

Page 1 of 1 



~ 
ENERGY SOLUTIONS 

EnergySolutions Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone:(877)462-4873 
Email: I SFStaffra energysolutions.com 

This Ccrti cate wi fi ·11 b e accomoam •v a I ration 'edb C J'b . Ch arts or 1n11S w ere mm tea c Read' h r bl 

DETECTOR 
CERTIFICATE 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EoeruSolutions Services, Inc. Manufacturer: Ludlum 

Address: IS70 Bear Creek Road, Oak Ridge, TN 37830 Detector Model: 44-9 

Contact Name: Tony Riggs Serial Number: 014742 

Customer Purchase Order I Work Order Evaluation Method: 
Number: N/A Number: N/A Source 

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

I) Source Nuclide: Tc-99 Serial Number: 119710 Original Activity (dpm): l,562 Certification Date: 10/14/97 

2) Source Nuclide: Tc-99 Serial Number: 119718 Original Activity (dpm): 20,520 Certification Date: 10/14/97 

3) Source Nuclide: Te-99 Serial Number: 069507 Original Activity (dpm): 237,9641 Certification Date: 04/01/9S 

Effldency detennlned using 180-2 jig @ 1/8" geometry 

Source# GrossCPM NetCPM Efficiency(%) 

Source 1 330 300 11.7 

Source 2 2,550 2,520 12.J 

Souree3 36,000 35,970 IS.I 

INSTRUMENT INFORMATION DETECTOR JNF~~~ftfqN ·.· ;. c ". .. ··:. 

~ Serial Number Dge Date Bam!muod (tPM} 011rat111 Vtlme Tb!J!b!l!I 

3 163904 06/12/2013 30 900 Volts 39mV 

COMMENTS 

Detecton calibrated with a Model 3 or 11 and may be used with any Model 3 or 12 provided that the instrument is in 
calibration and the Instrument was previously set up to be used with a GM detector (operating voltage 900 Volts). 

STATEMENT OF CERTIFICATION 

We Certify that the detector listed above was evaluated fur proper ()pel'ation prior to shipment and that it met all the Manufacturers published or,crating 
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for 
dama11:e incurred durin11: shipment or use of this detector). 
Detector 

CertlOed By: .~;~- i - Reviewed Bv: CW/0~ Date: b /J 2.-( )1.-
,1/Y Certification Due (6 m6.): ~1'2112/2012 Certification Date: 06/12/2012 

Certification Due (12 mo.): 06/12/2013 
L anorat1on aue aate 1s 01 ep enaant on users re uato gu ryreq U1rements. 

Page I of I 



~ 
ENERGYSOLUTIONS 

EnergySolutions Services. Inc. 
1570 Bear Creek Road 
Oak Ridge. TN 3 7830 
Phone:(877)462-4873 
Email: ISFStama energysolutions.com 

CALIBRATION 
CERTIFICATE 

IS crh 1catc WI 111· C "ti "llbe accompam >Y a 1 ration "ed b C rb . Ch arts or ea mRS w ere aoo 1 R d" h l"cabl e 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 
Customer Name: Ener2vSo/utions Instrument Services Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 
Model: 3 Serial Number: 164070 

Contact Name: Tony Riggs 

Contractffask Work Order I Calibration Method: 
Number: NIA Number: 2012-12261 Electronic and Source 

INSTRUMENT CALmRATION INFORMATION 
Instrument 

Comments 
Instrument Calibration Standard Value ResDllnse (:t: 10%) 

Range (cpm) Before After Calibrated in accordance with 
Calibration Calibration CP-IN-Wl-119 

XO.I 100 100 100 Pulser: 246163 Cal Due: 12/23/12 

XO.I 300 300 300 DVM: 88020324 Cal Due: 01/0S/13 

X0.1 500 500 500 Temp/Press: 3S,O Cal Due: 09/21/12 

XI 1,000 1,000 1,000 Humidity: 958670 Cal Due: 06/07/12 

Xl 3,000 3,000 3,000 
Temp: 22.9 ° C 

XI S,000 4,900 5,000 Humidity: 40.7°111 

XlO 10,000 10,000 10,000 
Pressure: 737 mmHg 

XlO 30,000 30,000 30,000 Reset: SAT Seuldvity: SAT 

X 10 50,000 50,000 50,000 Audio: SAT Geotropism: SAT 

X 100 100,000 100,000 100,000 F/5 Rap: SAT BAT:SAT 

XlOO 300,000 300,000 300,000 
Limited Use: 

XlOO 500,000 490,000 500,000 XlOO scale for Info only. 

Mech.Zero 0 0 0 
Use with GM Detector. 

,. HV Nerlfleatlon ··. 
. 

HV Adjustable from 400 to 1,500 18] SATO UNSAT 

tml1ignim 
Reading 1 - 2,500 
Reading 2 == l,SSO 
Reading 3 • 2,550 

See additional detector sheet for detector caUbradon information Mean • 2,533 
l'xl SAT O UNSAT 

STATEMENT OF CERTIFICATION 
We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications. 
We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We att not responsible for damage 
incurred durina: shioment or use of this instrument). 
Instrument 

~ Reviewed Bv: - 1/J ,,t, . S/?L>/rz.. Calibrated Bv: :,/;. ,. Date: ... 
"'CertiRcatlon Due (6 mo.): 11/30/2012 

Certification Date: 05/30/2012 
"'Certification Due (12 mo.): 05/30/2013 

• Lanorat10n aue aate 1s ai ep enaant on users regu1atory r eq mrements. 

Page I of I 



~ 
ENERGY SOLUTIONS 

EnergySolutions Services. Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37831 
Phone: (877)462-4873 
Email: ISFSta!Pil energysolutions.com 

DETECTOR 
CERTIFICATE 

fl This Cerri cate wil be accomnani edb Cl'b. Ch ,v a I ration arts or m11:s w ere ann 1 e Read' h l'cabl 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EnergyS0/11tlons Instrument Services Manufacturer: Ludlum 

Address: 1S70 Bear Creek Road, Oak Ridge, TN 37830 Detector Model: 44--9 

Contact Name: Tony Riggs Serial Number: 150446 

Customer Purchase Order Work Order Evaluation Method: 
Number: NIA Number: NIA Source 

DETECTOR EFFICIENCY/RESPONSFJPRECISION INFORMATION 

1) Source Nuclide: Tc-99 Serial Number: 119720 Original Activity (dpm): 2,562 CertiflcatJon Date: 10/14197 

2) Source Nudide: Tc-99 Serial Number: 119718 OrtginaJ Activity (dpm): 20,520 Certification Date: 10/14197 

3) Source Nuclide: Tc-99 Serial Number: 069507 Original Activity (dpm): 237,9'0 Ceriiflcatlon Date: 04/01/95 

Efficiency determined using 180-2 jig @JAi" geometry 

Source# GrossCPM NetCPM 
Effldency 

(%) 

Source 1 340 290 11.3% 

Sourcel 2,700 2,650 12.,-1. 

Soun:e3 35,500 35,450 14.9% 

INSTRUMENT USED TO DETERMINE EFFICIENCY DETECTOR INf9RMA'I'IQN .. 
.M.Sld.ll Seda) t!/:ymber Due DI!! Bacbr1und Cmml OneraU111 Vgltaa! 

3 269098 04/24/2013 50 900V 

COMMENTS 

STATEMENT OF CERTIFICATION 

We Certify that the deleetor listed above was evaJuattd for proper operation prior to shipment and that it met all the Manufacturers published operating 
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for 
damage inetllTed during shinment or use of this detector). 
Detector 

M:+2.-1... vA!JL. -
Date: lf / lS-J I 2.. Certified Bv: Reviewed Bv: 

Certification Date: 04/24/2012 
~. ,, 

Cenmcatloo Due: 04/24/2013 

Page I of 1 



~ 
ENERGY SOLUTIONS 

EnergySolwions Services, Inc. 
1570 Bear Creek Rd 
Oak Ridge, TN 37830 
Phone: (877)462-4873 
Fax: (865) 220-1346 

CALIBRATION 
CERTIFICATE 

Th" C "fi ·11 be IS erti cate wt "ed b C l"b . Chart Read" wh accomnam •v a, ration s or lnl!S r bl ere aon: 1ca e 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnergySolutions Manufacturer: Ludlum 

Address: 1570 Bear Creek Road oak Ridge, TN 37831 Model: 19 Serial Number: 167121 

Contacl Name: Tony RJggs Probe: NIA Serial Number: NIA 

Customer Purchase Work Order Calibration Method: 
Order Number: NIA Number: 2012-12418 Electronle And Source 

INSTRUMENT CALmRATION INFORMATION 
Instrument 

Range Calibration Standard Tolerances Response Comments 
(p.R/hr) Value (µR/hr) As Found As Left Calibrated in accordance with 

{nR/hr) (uR/hr) CP-IN-Wl-211 

5000 
4,000 µR/hr 3,600 - 4,400 4,400 3,900 Pulser: 246163 Cal Due: ll/23/2012 

Black· 2,500 pR/h r 2.2SO - 2, 7SO 2,700 2,!00 DVM: 88020324 Cal Due: 01/15/2013 

1,000 ,iR/hr 900-1,100 1,100 1,000 Temp/Press: 3S90 Cal Due: 09/21/l012 

400 p.R/hr 360-440 390 390 Humidity: 992290 Cal Due: 05/31/2013 

soo 
250 p.R/hr 225-275 250 250 Temp: 23.5 •c 

Black Humidity: 43 % 
Input cpm = 18.000 90-110 100 100 Pressure: 739 mmHg 

Input cpm = 36,000 180-220 198 198 

250 
Input cpm - 21,600 108-132 120 120 Geotropism: SAT Over Range: SAT 

Red 

Input cpm "" 9,000 45. ss 50 50 Batteries: SAT Mech. Zero: SAT 

Input cpm = 7.200 36-44 39.5 39.5 FIS Response: SAT Audio: SAT 

50 
Input cpm - 4,500 22.5- 27.S 25 25 U&ht: SAT 

Black 

Input cpm == 1,800 9-11 10 10 

Input cpm == 3,600 18-22 19.8 19.8 
Source: Cs-137#049711 
Due Date: 08/31/2012 

25 
Input cpm • 2,160 10.S - 13.2 12 12 

High Voltage 
Red As Found: 700V As Left: 700V 

Input epm = 900 4.S-S.S s s epm/pR/hr: As Found: 180 As Left: 180 

Precision Test-lle&dlng 1: 250pR/hr 2: 2501,1R/hr 3: 250,aR/hr Mean: 250p.R/hr Precision Test: SAT 

COMMENTS 

Special Remarks: High Voltage: 100Volts cpm/pR/hr: 180 

STATEMENT OF CERTIFICATION 
We Certify that tile insttument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications. 
We filrther certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for damage 
incurred durine shipment or use of this instrument l. 
Instrument -::::' 

C')e//f}~ 8/JS-),-L. ~ ·~ 
Reviewed Bv: Date: Calibrated By: ~ r , 

- 'f *Cdrtlficatlon Due (6 mo.): 02/14/2013 
Certification Date: 08/14/1012 I *Certification Due {12 mo.): 08/14/2013 
\..anorauon oue oate 1s ucpa1uant on users regu1atory requirements. 



~ 
ENERGYSOU!TTONS 

CALIBRATION 
CERTIFICATE 

Em:rgySolwions ServicCSt Inc. 
1570 Bear Creek Road 
Oak Ridge. TN 37830 
Phooe: (877) 462-4873 
Email: ISFStaffiiienqgysolutions.com 

This Certificete win be accomoanied bv C alb ' C i ration harts or Rcadirioe -where ....... Jicahle: 

Cullolllff Information Instrument lofmmatlon 

Cullomer Name, EneraySolutlons Instrument s.m«s Manufattilrer: Ludlum 

Addreu: 1570 Bear Creek Road Oak Wd1e, TN 37830 Modol: 2929 Serial Number: 118419 

Contact Name: Tony RJas Probe, 43-10-1 Serial Number: 111393 

Customer Purebue I Work Order Callbratlon Method: 
Order Number: NIA Number: 20ll-12460 Electroalc Aad Source 

Instrument Callbratloo loformatloo 

M&TE ID Number Calibration Du• Date Ea'1ronmeotal Coodlllon1 

Thermometer 35,0 09n!/2012 Temperature ('C) 23.6 

Barometer 35,0 09121/2012 Pressure (mmHg) 745 

Hygrometer 9922,0 05/13/2013 Humidity(%) 36.5 

Pulse Generator 246163 1212312012 
CaHbrated in acoordao.., with CNN-Wl-235 

DVM 94710023 01/05/2013 

IIQll>I!" Sonrce ID Number Deeayed Aetlvlty(dpm) lPI Emlaloai~, . Sou~~J).~ ,,.,,,~, ·,0~ ,~i-,.,_, ..• ~-· ,; 

Pu,.,. 070201 20,574 10,300/mlll 05/01/lOll 

Te" 099608 21,312 I O,llOOI min 08/08/1!1116 

Tb"° 119738 I8,6!MI 8,6401 min 10/20/1997 

Sry'° 129676 12,687 8,936.lmlu 0511212003 

Fregueocy ~llbratlun -, '\ -~- -~ ,_, . 
Detlred(cpm) Toleran..,.(cpm) Alplla As Found Alplla As Left Beta Al Found Bela Al Left 

,...,ml ,...,ml ,.-, ,_, 
40 40 40 40 40 40 

400 (3-) 401 401 402 482 

4,000 (3,920-4,M) 4.0ll 4.011 4,021 4,021 

40,000 (39.ZK-40.0K) 40,116 40,116 4t,239 40,239 

400,000 {39lK-4illlK) 401,239 Mll,239 400,307 4-0o,307 

Bact.;groand Determl11.11llon Alpha As Found Alpha As Left Beta Al Found -AILeft 

Canll, c. 8 8 917 917 

Time, T• (min) 10 20 20 20 

Rau, R, (cpm) 0.40 0.40 45.9 45.9 

Statement of CertlOcation 
We Certify tlult the instrumoot listed above was calibrated and Ulllpl'!Cted prior to shipment and that it met all the Mlnufacturers: published operating speeif1Ca.tions:. We 
further certify that uur Cal~lioo Mcasuremenls !ltt! traceable lo the National Institute of Standards and Technology. (We are not responsible for damage incurred 
durina shimne:nt or use of this instrument). 

CaUbrated Bv: ,,,-2',. / - I Reviewed Bv; C lJ _J) ,1 - ~ Date: aJ .;./r, 
Calibration Date: 09/04/2012 :' '*Ca1ibration Due l6mo\: 03/0412013 

' •catlbnllou Due (12mo}: 09/04/2013 
· L-at1onn1on uue oait 1s uepenuanr on users n::gu1a1ory requ1rem ....... s. 

Page1of4 
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CROSS TALK & EFFIC'IE:-lCY SHEET 
Instrument ID: llli!J! 

As Found Alpha Threshold (mv) A• Left Alpha Threshold (mv) 

175 175 

Alplla Source: Cross Talk- Performed uslag l'v"' 070201 

Paramter and Tolerance Alpha As Found Alpha AS Left Bela As found Beta AJ Left 

Source Coun~ C11 34,901 34,901 793 793 

Tim., T, (min) 5 .5 5 5 

Ihle.It. (cpm) R.,., • 6,980.l R,,., = 6,980.2 11.i,i = 158.6 R.111 - l 58.6 

EFF (% <Id) (>l5%) 34.0% 34.0% NIA NIA 

21T EFF (0Ai Net 67.2% 67.l'Y, NIA NIA i ••IIJlemmlsionsl 

%Crosstalk la to Pl ll,i,i-Ro,i 158.6-45.9 - - lMo/e 
(< 10%) 

R.1,1-R.i,1 6,980.2 -0.40 

AS Found Beta Low Threshold As Left Beta !Aw Threshold JU Fouad Beta High Tbrnbold At Left Bela HjJb T~rall<ild 

4.1 mV 4.0mV 49.4 mV 50mV 

Beta Source: Cron Talk Performed Using T ... #09960B 

Para-rand Tolerance Alpha AS Found Alpha As Left Beta As Found Beta Al Left 

Source COIID1, C. 5 s 24,8.54 24,8.54 

Time, T, (min) 5 s s 5 

Rate, R, (cpm) R.i.i • 1 R.i,, = 1 R.111 = 4,970.8 R.1,i - 4,'70.8 

41T EFF (% Net cpmldpm) N/A NIA 23.1% 23.1% 
1>10%\ 

2tr EFF (04 Net NIA NIA 46.9'4 46.9% 
cmn1emmision1l 

%Crosstalk IP to •I e.,.,-R.i-1 1.0 - 0.4 
(< l'Y•) - - 0.012'Y, 

ll.i,1-Ro.i,1 4970.8 -45.9 

Hlflh Voltqe Power Supply Callbratlou 

Desired Vol!ace Tolerance DVMAsFound DVMAsL.eft 2929 M.~ ,!.sJ'JIUil~ . 2121.f<!~~~ 
600 540-'60 599 599 600 600 

BOO 720-880 794 794 BOO 800 

1,000 !l80- l,100 1,000 1,000 1,000 l,000 
-··· 

l,20(1 1,080-1,320 1,200 1,lOO 1,200 1,200 

1,300 1,170-1,430 l,297 1,297 1,300 1,300 

As Found Vem Dilll Reading All.Left Yem Dial RelodlQI 
High Volta&e 

7541V 750V 3.00 3.00 

Statement of Certfflcatton 
We Cenify that the: insuumcnt listed above was ee1ibmted and inspectOO prior to shipment and that it met •II the Manufaeturea -published opm1:tina speei.~. We 
funhel' Certify that our Calibration Measurements are Ult(;Q;lbJc to \he National fnstitutc or Standords and Technology. (We an: not respor11,,iblc for damage ll':ICl.lfTC:d 
durin2 shlnment or use of this ioS!rumer1tt 

.,,,:/' / 
. 

q/ y/17 Calibrated Bv; Reviewed Bv: I\ bJ D I ' Date: 

Caltbratlon Date: 09/!W2012 LJ 
t, ' I *Calibration Due i6mo\: 03/04/2013 

•co11br.tt1on Due !12mol: 09/04/2013 
• , a11vranon uue aate 1s a, epe naant on users reg u,atory req u1remems. 
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EFFICIESCY SHEET 
Instrument ID: ~ 

As Found Alpha Threshold (mv) As Left Alpha Threshold (mv) 

175 175 

Alpha Source: Efficiency determined using Tb230 #119738 

Paramter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, C1 31,125 31,125 2,549 2,549 

Time, T1 (min) s s s 5 

Rate,R, (cpm) R.1•1 - 6,225 R.ta1 = 6,llS R.1,1 = S09.8 R.t,1 = S09.8 

41T EFF (0/o Net cpm/dpm) 33.So/o 33.5°,. NIA NIA 
(>25%) 

21r EFF (o/o Net 72.0% 72.0% NIA NIA 
cpm/emmisions) 

As Found Beta Low Threshold As Left Beta Low Threshold As Found Beta High nresbold As L~ ;Beta :Q,tih .Tj~.h.old 

UmV 4.1 mV 49.4 mV 49.4mV 

Beta Source: Eftldency deterQlined usma Sry,e #129676 
.. .·, 

.. 
Paramter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, C. 19 19 21.,646 21,646 

Time, T1 (min) 5 s 5 5 

Rate,R, (cpm) R.1«1"' R.1.1· R.1,i •4,329.2 R.1J1 • 4,329.2 

4ff [FF (01. Net NIA N/A 34.1% 34.1% cpm/dpm) (>10%) 

211' EFF (% Net NIA NIA 48.5°.4 48.5% 
com/emmislonsl 

Statement of Certffleatfon : .. 

'• .. • .. 
We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating 
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not 
responsible for damage incurred during shipment or use of this instrument). 

Calibrated Bv: 
..d,,;1A"":?- I Reviewed Bv: \ { J- ~ft-1 A Date: q r/r,_ ---.,..-., 

() 
, 

I *Callbradon Due (6mo}: 03104/2013 Calibration Date: 09104/lOU I *Calibradon Due (12mo}: 0!1104/2013 
• canorauon aue aate 1s a, naant on users re 11810 cpc gu ryreq Utremcnts. 
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ln1trument ID: 118419 

650 

700 

750 

800 

850 Plateau not required-All As Founds within tolerance 

950 As Found HV = As Left HV 

1000 

1050 

1100 

1150 

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating 
specifications. We further certify that our Calibration Measurements arc traceable to the National Institute of Standards and Technology. (We are not 

ible for dam e incurred durin shi ment or use of this instrument . 
Instrument 

Calibrated B : 

Calibratkm Date: 09/04/2012 

Reviewed By: 

Page4 of4 



Computer Equivalent of Form IN-Wl-235-F1 (Page 4 of 6) 

Alpha Source Chi-Square Test 

Ludlum Model 2929 Serial Number: 118419 

Count Number (N) Source Count (x} 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

I= 

Mean= 6084.10 

a= 78.71 

6080 
6118 
6081 
5934 
6159 
6021 
6112 
5974 
6132 
6002 
6071 
6095 
5912 
6185 
6142 
6206 
6114 
6120 
6097 
6127 

121682 

Reduce Chi Square= 1.01839 
Reduced Chi Pass/Fail= !PASS I 

Source Nuclide 
Th230 

x-Mean 

-4.10 
33.90 
-3.10 

-150.10 
74.90 

-63.10 
27.90 

-110.10 
47.90 

-82.10 
-13.10 
10.90 

-172.10 
100.90 
57.90 

121.90 
29.90 
35.90 
12.90 
42.90 

(x-Mean)2 = 

Chi2 = 19.35 

2o= 157.4292155 

3o= 236.14 

Performed By/Date -ft-. ..,,...--*-~-----'--,...-"r-------
---,,'-. ....... W_~-'----'--· ......... ef.---1 ___ '+--_ Reviewed By/Date 

? \ 
' 
J 

Source ID 
119738 

(x-Mean)2 

16.81 
1149.21 

9.61 
22530.01 
5610.01 
3981.61 
778.41 

12122.01 
2294.41 
6740.41 

171.61 
118.81 

29618.41 
10180.81 
3352.41 

14859.61 
894.01 

1288.81 
166.41 

1840.41 

117723.80 



Control Chart Month Of 20 __ _ 

Instrument Source# , Isotope 
1 

6350 
.•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•l•I• .--.... 

:E 6250 1-1-1-1-1-1-1-1-1-1-1-1-,-1-1-1-1-1-1-,-1-1-1-1-1-1-1-1-,-1-1-

a. 
0 6150 -+--+--

z 
I I ,. 

~ 

UJ 6050 ., 
C 5950 ::, I >< I )< I )E I )< I )E I >< I )< I >E I >< I >< I >< I >< I >< I >< I )< I >< I >< I >< I )E I )E I >< I >< I >E I >< I >< I >< I >< I >< I >< I >< I >< 
0 
0 5850 I :te I )I( I )I( I )I( I ,: I * I • I )I( I JK I )I( I • I )I( I • I )I( I • I )I( I >IE I >IE I • I • I • I >IE I • I • I )I( I >IE I )I( I • I • 1

1 )I( I )I( 

5750 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ~ 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

ay 
--t- +3 Sigma _._+2Sigma --6'-Mean --N- ·2 Sigma --3Slgma 

8319.8 6241.1 6083.7 5926.3 5847.6 
I -----

Reviewed By Date 



Computer Equivalent of Form IN-Wl-235-f 1 (Page 4 of 6) 

Beta Source Chi-Square Test 

Ludlum Model 2929 Serial Number: 118419 

Count Number (N) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Source Count {x) 

E= 

Mean = 4936.35 

a= 53.49 

4979 
5003 
4907 
4860 
4996 
4957 
4851 
4922 
4932 
4871 
4890 
5012 
4961 
4901 
4877 
4985 
4972 
4881 
4963 
5007 

98727 

Reduce Chi Square= 0.579701 
Reduced Chi Pass/Fail= !PASS I 

Tc99 

x-Mean 

42.65 
66.65 

-29.35 
-76.35 
59.65 
20.65 

-85.35 
-14.35 

-4.35 
-65.35 
-46.35 
75.65 
24.65 

-35.35 
-59.35 
48.65 
35.65 

-55.35 
26.65 
70.65 

(x-Mean)2 = 

Chi2 = 11.01 

2c:t= 106.988 

3a= 160.48 

Performed By/Date -~-...... ~--------'--7-~------;i._
Reviewed By/Date -£--r l~,J'-=~"""'--'--_y......,~l,....__/ __ 1_,_/__..'1 /_17...-=--

99608 

(x-Mean)2 

1819.02 
4442.22 
861.42 

5829.32 
3558.12 
426.42 

7284.62 
205.92 

18.92 
4270.62 
2148.32 
5722.92 
607.62 

1249.62 
3522.42 
2366.82 
1270.92 
3063.62 

710.22 
4991.42 

54370.55 



5150 

5100 

i' 5050 

D. 5000 

~ 4950 

...__. 4900 

!? 4850 
C: 
:::, 4800 

8 4750 

4700 -

4650 

Control Chart Month Of 20 ---
Instrument. ,Source# , Isotope 

.& I &. l .a.. I _.. I .... I .-. I ..a.. I • I .a. J • I ..... I .._ I .._ I ... .o. I .-...._i___,.. __ j ...._I ..a. ... 1~_ ... ..... I .&. I ..._ I ___.A. 
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;;:::::=
ENERGYSOLUT/ONS 

EnergySolutions Services, lnc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone:(877)462-4873 
Fax: (865) 220-1346 

This Certi cate w1 be accomJ>am ,v a 1 ration arts or ea tnits fi ·11 .ed b C I'b . Ch R d' wh r bl ere ann 1ca e 

CALIBRATION 
CERTIFICATE 

CUSTOMER INFORMATION INSTRUMJ.:NT INFORMATION 

Customer Name: Enerr,ySolutlons Services. Inc. Manufacturer: Ludlum 

Address: 1S70 Bear Creek Road Oak Ridge, TN 37830 Model: 2360 Serial Number: 202410 

Contact Name: Tony Riggs Probe: N/A Serial Number: NIA 

Customer Purchase Order j Work Order Calibration Method: 
Number: NIA Number: 2012-12231 Electronic 

INSTRUMENT CALIBRATION INFORM:A TION 

Ratemeter Scaler 
Instrument Calibration 

Response (::1: 10°/o of CaUbratlon Time 
Tolerances Response 

Standard Values) Standard Value Base 
Range Standard Value CPM (minutes) 

(cpm) 
As Found As Left ::1:2% As Found As Left 

XI 100 100 100 l,OOOCFM 0.1 90-11(1 98 98 

Xl 250 250 250 1,000CPM o.s 450-550 494 494 

Xl 400 400 400 l,OOOCPM I 900-1,100 985 985 

XIO 1,000 1,000 1,000 1,000 CPM 2 l.8K-2.2K 1,975 1,975 

X 10 2,500 2,500 2,500 1,000 CPM s 4.5K-5.5K 4,938 4,938 

XUI 4,000 4,000 4,000 1,000 CPM 10 9K-11K 9,875 9,875 

XIOO 10,000 10,000 10,000 

XIOO 25,000 25,000 25,000 

X 100 40,000 40,000 40,000 

X 1000 100,000 100,000 100,000 CaUbrated in accordance with OEM Technical Manual 

XlOOO 250,000 250,000 250,000 

X 1000 400,000 400,000 400,000 

STATEMENT OF CERTIFICAUON 
' ' . 

We Certify that the insttument listed above was calibrated and inspected prior to shipment and that it met all the Manllfacturors published operating specifications. 
We further certify that our Calibration Measurements are traceable to the National lnstiUJte of Standards and Tcclmology. (We are not responsible for damage 
incurred during shinnv,nt or use of this inscrument ). 
Instrument a~ M~· .?f.442 Calibrated Bv: Reviewed Bv: Date: 

*Calibration Due l6mol: 11117/2012 
? 

Calibration Date: 0S/17/l012 
*Callbradon Due H2mo): 05/17/2013 

1Ulll1t on users • Lanorauon oue aate 1s oe pen 11810 r regu ry eq u1rements. 



~ 
ENERGY SOLUTIONS 

Page 2 of2 
Model: 2360 Serial Number: 202410 

M&TE Environmental Conditions 

Volt Meter ION 94710023 Cal Due: ll/11/2012 Barometer ID#3590 Cal Due: 09/21/12 

Pulser ID# 12093S Cal Due: 09/29/2012 Thermometer ID#3590 Cal Due: 09121/12 

Humidity ION 951Ki70 Cal Due: 06/0712012 Temp: 23.1 ·c Pressure: 740 mmHg Humidity: 38% 

Special Test 

BAT Check Sat ( -J) Unsat ( ) Geotropism Sat ( ../) Unsat ( ) 

LCD Display Check Sat ( -J) Unsat ( ) Audio Check Sat ( ../ ) Unsat ( ) 

Mechanical Zero Sat (-/) Unsat ( ) Low BAT Set Sat ( ../ ) Unsat ( ) 

Reset Sat (-/) Unsat ( ) 

HV Analog Display Sat ( -/) Unsat ( ) As Found As Left 

High Voltage CaUbration (* IOo/.) Alpha Sensitivity= 140mv Alpha Sensitivity = 120mv 

Voltage Tolerance As Found AsLeft Beta Sensitivity - 3.6mv Beta Sensitivity - 3.Smv 

500 4SO-SSO 494 494 Beta Window = 32.7 mv Beta Window = JOmv 
~ 

1000 900-1100 991 991 Beta Setpoints-Pulser counts detected at 3.Smv !I: lmv and 
shut off at 30mv for beta. For Alpha channel counts detected 

1500 1350-1650 1,496 1,496 at 120mv and above. 

H.V. Set With Detector Not Connected Overload to be set with detector to be used 
..... ·: .. , -_;,---,,0·.--_0 .. ,~:-o:t-- _?..," <·-·->-",·•.,'- .... · . ···•·· 

COMMENTS 

. . . . • 
' .. \: . . 

Calibrated In accordance with OEM Technical Manual 

See detector certificate for High Voltage setting 

**CaUbrated with 5ft cable.,. 

Instrument $/J( f\/\.Q 1 
. @~ Calibrated Bv: Reviewed Bv: Date: 

*Calibration Due n,mo): 11/1712012 V ,.. 
Calibration Date: 05/17/.2012 

•Calibration Due '12mol: 05/17/2013 
i.;anorauon aue _,e 1s u"P""want on users regu1atory requ1rememi. 



~ 
ENERGYSOWTIONS 

EnergySolutions Instrument Services 
1570 Bear Creek Road 
Oak Ridge., TN 37830 
Phone: (877) 462-4873 
Email: ISFstaftrti energysoJutions.com 

CALIBRATION 
CERTIFICATE 

Th" Cerffi IS I ·n b cate wi "ed b C l"b . Ch eaecomnan1 IV a 1 ration arts or Read" h r bt tnl!.S W ere 8DD IC8 e 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EuergySolutions Manufacturer: Ludlum 

Address: 1S70 Bear Creek Road Qak Ridge, TN 37830 Detector Model: 43-93 

Contact Name: Tony Riggs Serial Number: 199649 

Customer Purcbase: I Work Order Evaluation Method: 
Order Number: NIA Number: 2012-12231 Source 

DETECTOR EVALUATION INFORMATION .. . . . . 
Source Nuclide Serial Number Activity (dpm) l Pi Emissions Net Response 4pl Eff lpl Eff 

Ccoml (•/,) (%} 

Th-230 119738 18,600 8,640dpm 3,607 19.4% 41.7·~ 

Pu-239 019442 13,607 NIA 3,333 24.5% N/A 

Tc-99 099608 21,312 10,SOOdpm 3,730 17.5% 35.5% 

SrY-90 119676 11,790 9,008 dpm 3,770 29.SYe 41.9% 
> $CAW INFORMATION R~~·····r,<7"' . ,; .. -,\\;;' ::: ,,''-«<::..\:_:Jr_., _ _._,,_-,, . . 

Model Serial Number Due Date Background Operating Voltage Threshold 

2360 202410 05/17/2013 0.6 775V Alpha (llOmV) 

2360 202410 05/17/2013 213.8 775V Beta (3.S-30mV) 

ATl'ACHMEN'E5 .· ·.;; ; ''"}t···' ., 
. · .. .. .· . ' . . ::::<; >·· • 

Voltage Plateau: ..JYF.S NO MDAICross Talk Evaluation: ..JYES NO 

COMM~NTS YN~~1~#Jg~.~,i,l0~f···•.·, ... :;,;.,·. 
Count l (Toe) 3,701 

Calibrated with Sft cable 
Count l (Mid} 4,052 

Linearity test performed with Tc-99#099608. 
Count 3 (Heel) 4,078 

Calibrated in accordance with original equipment technical 
Average 3,944 manual. 

Pass/Fall PASS (+/.JS•" Tolerance) 

STATEMENT OF CERTIFICATION 

We Certify !hat Ille detector listed above was evaluated fur proper operation prior to shipment and that it met all the Manufilcllln!l'S published operating 
specifications. We further cenify that om Calibration Measurements are traceable to the National Institute of S1andards and Technology. (We are not responsible for 
damage incutred durin2 shinment or use of this detector). -
Detector 

hi# d?/12 Certified Bv: M?~· Reviewed Bv: Date: 
1 *Certification Due (6mo): 11/17/1012 

, ~ 

Certmcatlon Date: 05/17/2012 
*Certiflcation Due Ulmol: OS/17/2013 

Lauoranon auc: a11tc: 1s a, ep cnaam on users regu1atory requirements. 



~ 
~ERGYSOLUTIONS 

CALIBRATION 
CERTIFICATE 

EnergySolutions Services. Inc 

15 70 Bear Creek Road 
Phone:(877)462-4873 
Fax: (865) 220-1346 

Oak Ridge, TN 37830 Email: lsfstaff@energysolutions.com http://www.energysolutions.com/ 

This Certificate will be accomnanied bv Calibration Charts or Readm1ZS where annlicab e 
- INSJRUMENJ tN:~tR~11~1~ru· < "' , · ··· OllSTOMER INFORMATION 

Customer Name: Enerav Solutions Manufacturer: 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Model: 2360 S.N. 202410 

Contact Name: Tony Riacs Probe: 43-93 S.N. 299649 

Customer Work Order 

PO No.: N/A Number: 2012-12231 Calibration Method: Source 

.. 
!> •·:::: .. .... ·. source, tnf&naUon · ·.·.···· · , . .:· ,, 

:.: '; ,i!?· ·:.: . :::.: :•.:;.J,;'0{. ::,;:'.':,:· ... . .. ·•. . 

Isotope Source ID Certifcation Date Aetivitv ldom} 
a Source Pu-239 019442 6/1/92 13,607 
5Source Tc-99 099608 8/8/96 21,311 

. ;_~_:_:::~-- ~.-.:_·_~ ---·_"." ::_;:;;-,\ ..•. ',J,_: 
' ,hudJumMoael43~93 Hiaij\/QJW"'"' -· · · •·· ,,,,, .:: ...... ·,.':c ,,xz,,;c,,.,";"'"'/"=,,.,\il:".1,'iI?;·l" . 11·1;; 

,· ; .· ' '<J ,; u ; - . ..... . - . . :. . ; . ' 
750 0.0 150.0 3,158.0 307.0 1.0 3,035.0 5.22% 0.03% 23.21% 13.54% 

SET 775 1.0 193.0 3,218.0 S23.0 1.0 3.830.0 10.91% 0.00% 23.84% 17.07% 
800 0.0 248.0 3.362.0 1,286.0 2.0 4221.0 33.33% 0.05% 24.71% 18.64% 
825 3.0 338.0 3,176.0 4,563.0 0.0 4,777.0 148.87% 0.00 23.32% 20.83% 

. 'S:P~ifEMJNf:'"e'FeetT1{(G~li~fl:i ''C.' .. '¥''j>•'';.\;'J··•'\ .... -'"'·',·:.;' ,,. . .... ' ',. ........ : V: :' ··. ·· .. 

.... ,- ,.· ·., 

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met al the Manufacturers published operating 
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. r,.le are not 

responslble for damage incurred during shipment or use of this instrument). 

Comments: 

. 

Calibrated By: M -'Po.--L Reviewed By: £~ Date: - ,, 
Calibration Date: 5/17/12 Calibration Due: 5/17/13 

Page 1 of 1 



~ 
ENERGY SOLUTIONS 

EnergySolutions Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Fax: (865) 220-1346 

This Certificate will be accomoanied bv Calibration Charts or Rea mgs ere ano11 d' wh l'cabl e 

CALIBRATION 
CERTIFICATE 

INSTRUMENT INF0'.8l\{J\,'J.'J()N 
,· 

CUSTOMER INFOJlMATION 
.· 

Customer Name: Ener&)'Solutfons Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Model: 2360 Serial Number: 185775 

Contact Name: Tony Riggs Probe: NIA Serial Number: N/A 

Customer Purchase Order I Work Order Callbradon Method: 
Number: NIA Number: NIA Electronic 

·./ .',· ... 
INSTRUMENT CALIBRATION INFORMATION 

.• ., ·7,. ·. 

Ratemeter 
Scaler 

Response (:t: 10•1o of Calibration Time 
Instrument Calibration 

Standard Values) Standard Value Base Tolerances Response 
Range Standard Value 

CPM (minutes) 
(cpm) 

As Found As Left :t:2% As Found As Left 

XI 100 100 100 1,000CPM 0.1 90-110 99 99 

XI 250 250 250 I,OOOCPM o.s 450-SSO 494 494 

Xl 400 400 400 1,000CPM 1 900-1,100 919 919 

X IO I,000 1,000 1,000 1,000 CPM 2 I.8K-2.2K 1,978 I,978 

X 10 2,500 2,500 2,500 l,OOOCPM s 4.SK-5.SK 4,945 4,945 

X 10 4,000 4,000 4,000 1,000CPM 10 9K-11K 9,890 9,890 

XlOO 10,000 10,000 10,000 

XlOO 25,000 25,000 25,000 

X 100 40,000 40,000 40,000 

X 1000 100,000 100,000 100,000 Calibrated in ac.cordance with OEM Teebnlcal Manual 

XlOOO 250,000 250,000 250,000 

XlOOO 400,000 400,000 400,000 

STATEMENT OF CERTIFICATION 
.,.· 

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufilcturers published operating specifications. 
We further certify that our Calibration Measurements are traceable to the National Institute of Slandanls and Technology. (We are not responsible for damage 
incurred durina shipment or use of this instrument}. 
Instrument 

M,~' 
... 

Calibrated By: Reviewed BY: fJa/O~.~ Date: 1/t3 /J2.. 

Calibration Date: 04/13/2012 
*Calibration Du\t(6mo): 10/13/2012 
*Calibration Due (12mo): 04/13/2013 

• La11orat1on oue oate 1s oepenwmt on users regmarory requ1remems. 



~ 
ENERGY SOLUTIONS 

M&TE 

Model: 
Pagel of2 

2360 Serial Number: 185775 

Environmental Condffions 

Volt Meter 1D# 94710023 Cal Due: 11/11/2012 Barometer ID#3590 Cal Due: 09/21/12 

Pulser ID# 120935 Cal Due: 09/29/2012 Thermometer ID#3590 Cal Dae: 09/21/12 

Humidity ID# 958670 Cal Due: 06/07/2012 Temp: 22.6·c Pressure: 745 mmHg Humidity: 31 % 

Special Test 
-. 

BAT Check Sat ( .J ) Unsat ( ) Gtotroplsm Sat ( "' ) Unsat ( ) 

LCD Display Check Sat ( -I ) Unsat ( ) Audio Check Sat ( .J) Unsat ( ) 

Mechanical Zero Sat ( .J ) Unsat ( ) Low BAT Set Sat d ) Unsat ( ) 

Reset Sat ( ") Unsat ( ) 

HV Analog DlspJay Sat ( .J) Unsat ( ) As Found As Left 

High Voltage Callbratioll (:I: 10%) Alpha Sensitivity = 144mv Alpha Sensitivity = I20mv 

Voltage Tolerance As Found As Left Beta Sensitivity • 3.8mv Beta Sensitivity -= 3.Smv 

soo 4S0-550 489 489 Beta WlndOw = 33.1 mv Beta Wind-= 30mv 

1000 900-1100 998 998 Beta Setpoints-Pulser counts detected at 3.5mv :1: lmv and 
shat off at 30mv f'or beta. For Alpha channel counts detected 

1500 1350-1650 ),503 1,.503 at 120mv and above. 

H.V. Set With Detector Not Connected Overload to be set with detector to be used 
- - ·- -- . .. , -- -- . -· .. - - . . .. ' 

COMMENTS 

--- ' ··- _, - ,, -- -', '<, 

Calibrated in aecordane.e with OEM Teclmical Manual 

See detector certificate for High Voltage setting 

**Calibrated with 5ft cable** 

Instrument 

M-R I ' CJ.td/Ji,.~ Date: 'i/13112-Calibrated Bv: Reviewed Bv: 

Callbradon Date: 04/13/2012 
*CaUbratlon Due (61loi: 10/13/2012 
*CaUbratlon Due Ulmo): 04/13/2013 

- Lanoration aue aate 1s aepermam on users regu1atory requtremems. 



~ 
ENERGYSOWTIONS 

CALIBRATION 
CERTIFICATE 

EnergySolutions Instrument Services 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISFstaff{ti enemvsolutions.com 

.fi ·n be This Certi cate WJ 'ed b Cal"b . Charts R d" wh accomoam IV 1 ration or ea m2s r bl ere 8DDJIC8 e 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EnergySolutions Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Detector Model: 43.93 

Contact Name: Tony Riggs Serial Number: 238098 

Customer Purchase: I Work Order Evaluation Method: 
Order Number: NIA Number: N/A Source 

DETECTOR EVALUATION INFORMATION 

Source Nuclide Serial Number Activity (dpm) 2 Pl Emissions 
Net Response 4pl Eff 

tcnm) {%) 

Th•230 119738 18,600 8,640 dpm 3,303 17.80/o 

Pu-239 019442 13,607 NIA 3,104 22.B'Ye 

Tc·99 099608 21,312 10,500 dpm 3,239 15.2% 

SrY-90 129676 12,820 9,027 dpm 3,806 29.711/. 

2pl Eff 
(o/o) 

38.3% 

NIA 

30.8% 

42.2'Yo 

DETECTOR. l~H~O~'&'l'(~!l' 
::, .·,,,5\ 'C'"c SCALER INFORMATION 
· ... · ... ' . " ... ' 

Model Serial Number Due Date Background Operating Voltage Threshold 

2360 l8S77S 04/13/2013 2.2 800V Alpha (120mV) 

2360 18S77S 04/13/2013 21S.O 800V Beta (3.S-30mV) 
. 

' ·. 
ATTAGHMENTS 

' . ,. > 

Voltage Plateau: -./YES NO MDA/Cross Talk Evaluation: -./YES NO 
._; . ----~ "··"'i '· ··.:.:L-

COMAJENTS LINE4RJTY ~t (Qr~s,~~i~),. .. " 

Count 1 (Toe) 3.SOI 

Calibrated with Sft cable 
Count 2 (Mid) 3,470 

Linearity test performed with Tc-99#099608. 
Count 3 (Heel) 3,392 

Calibrated in accordance with original equipment technical 
Average 3,454 manual. 

Pass/Fail PASS (+/-15% Tolerance) 

STATEMENT OF CERTIFICATION 

We Certify that 1he detector listed above was evaluated for proper operation prior to shipment and that it met all the Manufactum'S published operating 
specifications. We further certify that our Calibration Measurements are traceable to the 'National Institute of Sl81ldards and TechnolOgy. (We are not responsible for 
damage ineWTed during shipment or use of this detector). 

Detector 

M.R I • Q,l/12~ '///3 /Ji_ Certified By: Reviewed Bv: Date: 
p 'l)eertification Due l6mo): 10/I3/20ll 

Certification Date: 04/13/2012 
*Certification Due Cllmo): 04/13/1013 

• ca111>ratton due aate 1s aepenaant on users reguratory req u1rcments. 



~ 
~ERGYSOLUTIONS 

EnergySolutions Services, Inc 
1570 Bear Creek Road 

Phone: (877) 462-4873 
Fax: (86S) 220-1346 

CALIBRATION 
CERTIFICATE 

Oak Ridge, TN 37830 Email: lsfstaff@energysolutions.com http://www.energysolutions.com/ 

This Certificate will be accompanied by C alibration Ch ans or R r bl eadings where app 1ca e 

ClJS:rQMER JNJ;QRMATIQN INSJrRUMENT JNffjlR~l'.[~J~, . . .... ' ... •. · 

Customer Name: EnergySolutions Manufacturer: 

Address: 1570 Bear Creek Rd Oak Ridae, TN 37830 Model: 2360 S.N. 185775 

Contact Name: Tony Rices Probe: 43-93 S.N. 238098 

Customer Work Order 
PO No.: N/A Number: NIA Calibration Method: Source 

••••• 

. sourc.eJofam:i~tlon .. •... · . . . •L\. •. · ··. .···. J;;2c2:i:TiiJ:·.,<f~ 

Isotope Source ID Certifcation Date Activity (dpm) 
a Source Pu-239 019442 6/1/92 13,607 
B Source Tc-99 099608 8/8/96 21,311 

. .. · .. , .. .Liud14i:tl M:G>del43~9S,H.iah \loltaae Rlateau,Witn:~$jfiJlf . .. . . ' . ,,: ./ .·;,.::; ~ · . . · .. ·• · .. . 

~dg~; .,~:~te,· > ~,.,!!' r~r=:~%;~ry . ,c:~D0a2~=;:ttll:~~' .?~ ... J.SetaiSiwtee,~s';} 
750 3.0 98.0 3,019.0 232.0 1.0 2,076.0 4.59% 0.00 22.17% 9.28% 
ns 4.0 176.0 3,006.0 364.0 4.0 2.727.0 6.64% 0.00% 22.06% 11.97% 

SET 800 5.0 229.0 3,046.0 422.0 1.0 3.267.0 6.85% 0.00 22.35% 14.26% 
825 2.0 227.0 3.111.0 601.0 3.0 3.921.0 12.97% 0.03% 22.85% 17.33% 
850 4.0 262.0 3,172.0 1 339.0 4.0 4,534.0 37.01% 0.00% 23.28% 20.05% 

.. srrAJEMEt,f'f OF; ~E~fGlfl~~~l~l'it ~.·· ... .. . ;;:)iiii':> ~·)tl: .. ~Ji ...... . .. 
· .. ... ;.,, .• .... ·. . );, ... ·, ,.·c.;; ·:., 

We Certify that the Instrument Hsted above was calibrated and Inspected prior to shipment and Ulat It met all the Manufacturers published operating 
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not 

responsible for damage incurred during shipment or use of this instiument). 

Comments: 

Calibrated By: M .Q • Reviewed By: Jr#Ow~ Date: 'l/13 i l'L . ' 
Calibration Date: 4/13/12 Calibration Due: 4/13/13 

Page 1 of 1 



Safety and Ecology Corporation sEc PROCEDURE 

2800 Solway Road 

Knoxville, TN 31931 

Calibration Certificate 

Calibration Certificate for HV-1,Serial # 003511, Bar Code# ,Property# SEC-1218 

Date: 01128113 Date Last Cal. Expiret: 11122/12 Technician: Jeffrey Knight 

SEC-!S-419 Rev 4 

Location: 9999, Reason For Calibration: Due for Calibration 

EQUIPMENT USED DURING CALIBRATION 

MODEL: 0·814 SERIAL#: 3114 CAL. DUE: 09121/13 

MODEL: 

AS FOUND DATA 

As Found Instrument Flow Indication: 

As Found Calibrator Flow Indication: 

SERIAL#: CAI.DUI:: 

AF Physical Condition SAT AS LEFT DATA 

As Left Instrument Flow lndlealion: 9 CFM 

8 CFM As Left Calibrator Flow Indication: 

Unit of Measure: LPM @ CFM 

Reproducibility 8 CFM 8 CFM 8 CFM 

~ Are the Individual Count& Within 10% of the Average? 

CALIBRATION OATA TARGl:T VALUE AIR SAMPLER READtNG CALIBRATOR READING 

3.00 CFM 3.00 CFM 3.10 CFM 

5.00 CFM 5.00 CFM 5.08 CFM 

e.oo CFM 8.00 CFM 8.12 CFM 

8 CFM 

8 CFM 

8.00 CFM 

ERROR% 

3.33% CFM 

1.60% CFM 

1.50% CFM 

Air Sampler Setting 8.00 'i!] Is Err0< Within 10%? 

Reproducibility 8 CFM 8 CFM 8 CFM Average; 8.00 CFM 

~ Are tM Individual Counts Within 10% of the Average? 

Air Sampler rotometer r••dln9: Use Manufactun,-rs Indication ~ Use CQrrected Marking () NIA 

Comments: Married as a set with: Model Bar Code#: 
Calibrated using F&J fitter media (model #FP-47M). 

~ Does Instrument Meet Final Acceptance Ctiteria? r_,: Calibration Sticker Attached? 

Date In ument ie Du• For Ned Calibration: 01128/14 

,y;,_J.4'4...,-4'._+,,.L.:::==::---Re·vlewed by: ~ Date: //J~tf} 

1/28/2013 Page 1 or 1 



~ 
ENERGYSOWTIONS 

CALIBRATION 
CERTIFICATE 

EnergySolutions lnsttument Services 
1570 Bear Creek Road 
Oak Ridge, TN 3 7830 
Phone:(877)462-4873 
Email: ISFstafftiten.ergvsoJutioos.com 

This Certilicale will be acc==nied bv Calibration Charts or Readmos where am>llcable 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: Enel'lD'Solutloas Manufacturer: Ludlum 

Addreu: 1570 Bear Creek Road Oak Ridge, TN 37830 Detector Model: 43-93 

Contact Name: Tony Riggs Serial Number: 268605 

Customer Purchase: I Work Order Evaluation Method: 
Order Number: NIA Nembor: 2012-12344 Source 

DETECTOR EVALUATION INFORMATION 

Sour<e Nudlde Serial Number A(1Mty (dpm) 2PIEmlssioos 
Net Respo,ue 4p1Elf 

•-ml 1%) 

Th-230 119738 IS.- ~ 3,032.4 16.3% 

Tl.'-99 099604 21,667 Ul,688 dpm 2,996.6 13.8% 

Pu"' 071101 20,574 lo,390/mln 4,523.4 22.0% 

SrY-90 129676 ll,734 8,!169/ min 3,337.6 26.2% 

SCALER INFORMATION DETECTOR INFORMATION 

2pi Elf , .... , 

28.1% 

43.5% 

37.2% 

Model Serial Number Due Dall! Batkaround Opend•t Voltage Threshold 

23'° 184949 07/ll/20U 0.6 850V Alpha (120mV) 

23'° 184949 07/ll/2013 206.4 850V Beca (3.5-JOmV) 

ATTACHMENTS 

Voltage Plateau: .JYES NO MDA/Crau Talk Evaluation: .Jyr.s NO 

COMMENTS LINEARITY 'FEST (G-.€oanu) ------

Coant I (foe) 2,1156 

Calibrated wltb 5ft cable 
Count 2 (Mid) 3,203 

Unearlty test performed with Tc-99#0!l!l604. 
Count3(Heel) 3,.428 

CaUbnted In accordance with orl&fnal eqnlpment technical 
Average 3,195.7 manual* 

Pus/Fall PASS (+/-15% Tolennct) 

STATEMENT OF CERTIF1CATI0N 
We Certify that the detector listed above was evaluated for proper operation prior to shipment and that it met al1 the Manufactum'S published openting 
spec:ifJCatiom. We further certify that our Calibration Measumncnts m traceable to the Natiolijl] Institute of Slandards Md Technology, tWe are l10l n:spom;ible for 
dam1u1:e incurred ..,,......,,. shioment or use of this dt'tector). 

Detector ~ C1t#/), }A ' 
Cert!Bed Bv:....--::;;:. ./ ~ Reviewed Bv: - Date: 7 /u / 1-z.. 

..- (/ . fCffllflcadon Due (omol: 01/U/lil3 
Certlflcallon Date: 07/1112812 

•Cerdflcadoa Due 112mol: 07/11/2113 
"'auonmon aue oare is cepenaam on users regtJnm.n y requtremerns. 

.--------------------------

I 
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EJSERGYSOLUTIONS 

EnergySolutions Services, Inc 
I 570 Bear Creek Road 

Phone: (877) 462-4873 

Fax: (865) 220-1346 

CALIBRATION 
CERTIFICATE 

Oak Ridge, TN 37830 Email: lsfstaff@energysolutions.com http:Jlwww.energysolutlons.com/ 

This Certificate will be accomMnied hv Calibration Charts or Readin= where annlicable 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 
Customer Name: Enern"""lutions Manufacturer: 

Address: 1570 Bear Creek Rd Qak Ridge, TN 37830 Mooe!: 2360 S.N. 184949 

Contact Name: Tonv Rlru s Probe: 43-93 S.N. 268605 

~~r Work Order 
NIA Number: NIA Calibration Method: Source 

Source Information 

lsotooe Source ID Certlfcallon Date Actlvnv (dpm) 

a Source Pu-239 071201 511112 20,574 
B Source Tc-99 099604 8/8/96 21667 

.·. Ludlum Model 43,,93.Hlah. \loltaae.Plateau with crosslalK. . ·." . :-.i '. ___ : . .. . ' 

\PJW.!~ t:ti9P "!:!!!Ck rouri.d ... Alpha Source Beta Source !;';~!!~lit. < ·. . E.ffici!i~ vo11,.,,... .. ,u~l:\a ·Beta.· . Ah>ha · Bela . AltlQii . Be"til Q]~-'..;.~-," \@;'.Q!\"i' '~ .... '"' 
. .. e. .A. "-~MP 

825 2.0 169.0 4,436.0 357.0 2.0 2,883.0 4.41% 0.00% 21.55% 12.53% 
SET 850 1.0 200.0 4,358.0 453.0 3.0 3,193.0 6.08% 0.07% 21.18% 13.81% 

875 2.0 220.0 4,629.0 637.0 7.0 3,736.0 9.46% 0.14% 22.49% 16.23% 
900 3.0 195.0 4,692.0 1,082.0 2.0 4,071.0 19.72% 0.00 22.79% 17.89% 

STATEMENT OF CERTIFICATION 
We .....,..'Y that the lnsvument listed above was calibrated and Inspected prior to shipmen! and Iha! It met all the Man!Jlllctunsra publls~ad oponsllng 

1!1)8clf!cations. We further eet1lfy Iha! our calibratk>n Measuremenls are traceable Ill the Nat!onal lMIIIUll, of Slandards and Technology. (We are not 
responsible for damage lneumtd during shipment or use of this Instrument). 

Comments: 

calibrated By: r2'L~ Reviewed By: :)ll!O~ Date: 7 /J iJ /z.. 
- -

Calibration Date: 7/11/12 Calibration Due: 7/11/13 

Page 1 ot 1 



~ 
ENERGY SOLUTIONS 

EnergySolurtons Services, lnc. 
I S70 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Fax:(86S)220.1346 

h This Cemfica,e wilt be acoomnanicd bv Calibration C a,u or Read wh ina., I" .,..1,1 ""' ••• , 1 • 

CALIBRATION 
CERTIFICATE 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

I Customer Name: EnergySolutlont Manuflcturer: Ludlum 
I 

! Addras: 1570 Bear Creek Road Oak Ridge, TN 37830 Model: 2360 Serial Number: 184949 

: Contact Name: Tony Riggs Probe: N/A Serial Number: NIA 

! Custom•• l'urch ... Order I Work Order CallbratlOB Medmd: 
• Number: NIA N•"""'1-: :lllll-11344 Electronic 

I INSTRUMENT CALIBRATION INFORMATION 
• 

Ratemetu Scaler 
Instrument CaUbratloa 

Respon .. {± 10% of Calibration 1ime 
Tolerances Resp0nse 

Standard Values} Standard Value Base 
Ralllii• Standard Value 

Cl'M (minutes) 
(cpm) 

! AsF®nd As Left ±l'Yo As Fo•nd At Left 

! 
XI 100 100 100 1,000CPM 0.1 90-110 JOO 100 

XI 250 250 250 1,000 CPM 0.5 450-550 498 498 

XI 400 400 400 l,OOOCPM 1 900-1,100 994 994 

X JO 1,000 1,000 1,000 t,OOOCPM 2 1.81(-2.21( I,!1117 l,!1117 

XlO 2,500 2,500 2,500 1,000CPM 5 4.SK-5.5K 4,'83 4,,1183 

XIO 4,000 4.000 4,000 l,OOOCl'M 10 9K-IIK 9,!171 9,!171 

XIOO 10,000 10,000 10,000 

XIOO 25,000 25,000 25,000 

X IIIO 40,000 4',008 40,000 

XIOOO 100,000 100,000 100,000 Callbraled In accordance with OEM Technical Manual 

XIOOO 2SO~OOO 250,000 250,000 

XIOOO 400,000 400,000 40Q,000 

STATEMENT OF CERTIFICATION 

We Certify that lhe ins1rwncot list<d abov<t was .. libraled all<! inspected prior to shipment and that it met an me Monufilcturm published opcnting spocificat-. 
We further ecttify that our Calibrarion Mcasun,ment, are ....,.ble io lhe National ln&titute or Standard• and Technology. (We are not -sible for damage 
imumxl durirui- shiomenl or use of this instfumontl. 
Instrument 

~ Calibrate<! By: Reviewed Bvi O;,l,1/)11.,~ Date: 7/11/rz_ 
Calibration Date, 0711112012 

•calibration Due fa'mM'; 01/11/2013 
•Calibration Due fllmol: 07/11/291J 

..,.,a,1..,, ...,.on ...... c ua,e ,s vepenoant on users regu1arory requirements. 



~ 
ENERGY SOLUTIONS 

M&TE 

Model: Serial Number: ~ 

Ellvlron,,..ntal Conditions 

Volt Meter ID# 88020324 Cal Due: Ol/JS/2013 Barometer IDll 3590 Cal Due: 09/ll/12 

Pulser JD# Mli163 Cal Due: 12/:.!J/l012 Tbermom«er 1D#3590 Cal Due: 09/ll/12 

Humidity ID# 9921.!IQ Cal Due: OS/31/l013 Temp: 24.o ·c Pressure: 741 mmHg Humidity: 38"1• 

Special Test 

BATCl,..:k Satd) Uuut( ) Geotroplsm Sat{'/)Un1a!( ) 

LCD 015play Cbedc Sat d) Unut( l Audio Check Sat( -.I) u •••• ( ) 

Mechanical Zero Sat(1)Umat( ) Low BATSet Sat (1) Unut( ) 

R- Sat(v) Un18t( ) 

HV Analog Dllplay Sat('/)UnW( ) As Fo1111d A1 Left 

Hlsh Voltage Calibration (: 10%) Alpha SensltMty • 120 lllV Alpha S...aitlvlty • 120mv 

Voltase Tolerance As Found As Left Beta SensltMty • 3.5mv Beta Sen1IUvlly • 3.5mv 

500 450-550 494 494 Be:ta Window - 26mv Beta Window ""' 30mv 

1000 900-1100 1,002 1,002 Beta SetpOlnb-l'ulser couts detected at 3.5mv ± lmv and 
1hut off at 30mv for beta. For Alpha channel connll detected 

1500 1350-1650 1,509 1,509 at llllmv and above. 

H.V. Set With De1e<:tor Not Connected 0Ver1oad to be set with detector to be used 

COMMENTS 

Calibrated In aecordance with OEM Technical Manual 

See detector certificate for Hlgll Voltage settln1 

••Calibrated with 5~ cable .. 

lastrumfflt 

~£./'? Cl ,,1,n 1,., . 
7//1 I J7-Calibrated Bv: Reviewed By: r- Date: - *Calibration Dn.a6-,: 01/11/2013 

Calibration Date: 07111/1012 •Callbradon Dne IUmo~: 07/1112013 
..., ... turai1on uue ..... e 1s .... -pen ........ on users ·-o-atory reqmremen1,;. 



~ 
ENERGY SOLUTIONS 

EnergySo/utions Services, Inc. 
15 70 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: lSFS1affl'n cncrgysolutions.com 

CALIBRATION 
CERTIFICATE 

This Cenificate ,.viii be accompanied by Calibration Charts or Readin_gs where annlicable 

CUSTOMER INFORMATION INSTRUMENT INFORMATfON 
Customer Name: EnergySolutions ServiceSt Inc.. Manufacturer: ludlum 

Address: 1570 Be.ar Creek Road, Oak Ridge, TN 37830 
Model: 3 

Contact Name: Tony Riggs 
Serial Number: 150306 

Contract/Task Work Order Calibration Method: 
Number: NIA Number: N/A Electronic and Source 

lNSTRUMEN'f. CALlBRA TION INFORMATION 
Instrument Response (cpm) 

Cornmeots Instrument Calibration Standard 1Tolerance,tl0% of Calibration Standard Values) 
Range Valuc(cpm) Before After Calibrated in accordance with 

Calibration Calibration CP-JN-WJ-219 
X 0.1 100 100 JOO Pulser: 120935 Cal Due: 10/02/13 

XO.I 250 240 250 DVM: 20800044 Cal Due: 08/10/13 

XO.I 400 390 395 Temp/Press: 3590 Cal Due: 10/08/13 

Xl 1,000 1,000 1,000 Humidity: 992290 Cal Oue: 05/31/13 

XI 2,500 2,450 2,500 
Temp: 21.l 'C 

XI 4,000 3,900 3,950 Humidity: 31% 

X 10 10,000 10,000 10,000 
Pressure: 749 mmHg 

X 10 25,000 24,000 '25,000 Reset: SAT Sensitivity: SAT 

X 10 40,000 38,000 39,500 Audio: SAT Geotropism: SAT 

X 100 100,000 100,000 100,000 F/S Resp: SAT BAT: 

X 100 250,000 245,000 250,000 
Limited Use: 

XlOO 400,000 390,000 395,000 XlOO scale for info only. 

Mech. Zero 0 0 0 
Use with pancake GM. 

H\' Verification 

HY Adjust11ble from 400 to 1,500 181 SAT O UNSAT 

Precision (epm) 
Reading I • 29,000 
Reading 2 • 29,000 
Reading 3 = 29,500 

Sec additional detector sheet for detector calibration information Mean = 29,167 
181 SAT O UNSAT 

STATEMENT OF CERTIFICATION 
We Ccnify tha1 t)le instnu.nent listed above was caUbrated and i.ilspected prior to shipment and tlla1 it mec all the Manufacturers published operciting Spocifications. 
We fUJther cmify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. (We are not responsible for darnage 
incwred durinQ: shioment or use of this instrument). 
Instrument 

Calibrated Bv: tv\ .~ I 
. 

Reviewed Bv: (l1Ja !,,, . Date: // I IS'/ /L. 
C<rtitlcnrion Date: 11/15/2012 If' • Certification Due (6 mo.\: 05/15/2013 

• Certification Due (12 mo.): 11/15/2013 
1....a11orauon oue oate 1s o, enoant on users re u1ato re mrcmc-nts. ep g ry q 

Page 1 of 1 



~ 
ENERGY SOLUTIONS 

EnergySofu1ic11s Services, Joe. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone:(877)462-4873 
Email: 1SFStal1rh energvsolutions.com 

This Certificate will be accomnanied bv Calibration Charts or Readinos where a ....... licablc 

DETECTOR 
CERTIFICATE 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: £nergySolutions Services> Inc. Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Detector Model: 44-9 

Contact Name: Tony Riggs Serial Nurob<!r: 128751 

Customer Purchase Order I Work Order Evaluation Method: 
Number: NIA Number: NIA Source 

DETECJOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

I) Source Nuclide: Tc-99 Serial Number: J19720 Original Activity (dpm): 2,562 Certification Date: 10/14/97 

2) Source Nuclide: Tc-99 Serial Number: 119718 Original Activity (dpm): 20,520 Certification Date: 10/14/97 

3) Source Nuclide: Tc-99 Serial Number: 069507 Original Activity (dpm): 237,960 Certification Date: 04/01/95 

Efficiency determined using 180-2 jig @ 1/8'' geometry 

Source# Gro,sCPM NctCPM Efficiency 

Sourc.c 1 330 290 11.3% 

Source 2 2,550 2,510 12.2% 

Soul'ce3 19,000 28,960 12.2% 

INSTRUMENT INFO.RMATIO.N DETE<:;TPR INFO.ij.11,IATfON 

Model Serjal Number Due 011!£ Backaround Oeeratine; Volta2e Threshold 

3 IS0306 11/15/2013 40 900 Volts 35mY 

(;OMMENTS 

Detectors calibrated with a Model 3 or 12 and may be used with any Model 3 or 12 provided tl1at the instrument is in 
calibration and the Instrument was previously set up to be used with a GM detector (operating voltage 900Volts) 

STATEMENT OF CERTIFICATION 

We Certify thnt the detector listed above was evaluated for proper operation prior to shipmfflt a,od that it met all the Manufacturers published operating 
specifications. We further certify that our Calibration Measurements are traceable to the National lnstitute of Standards and 1'echnoloSY· (We are not responsible for 
damallle incurred duri:na: shinmi."llt or use of this detector). 
Detector 

Certified By: M .Y· I ' Reviewed Bv: W,//0~ Date: I I JJ5)t 2.. 

Certification Date: 11/15/2012 
• Ccrtmc.ation Due (6ino.J: 05/15/2013 
* Certification Due (12 mo.): 11/15/2013 

... 1..,.;a11oration uue aate 1s ae e1rnam on users re .1ato r p gu ry eq u1rements. 

Page I of I 



~ 
ENERGY SOLUTIONS 

£nergySolu1ions Servi~. Inc. 
1570 Bear Creek Rood 
Oak Ridge, TN 37830 
Pho11e: (877) 462-4873 
Email: ISFStatl@cncrgysolutlons.com 

CALIBRATION 
CERTIFICATE 

This Certificate will be accon1oanied bv CalibraLioo Cha11s or ReadilH.!S where a1mlicable 

CUSTOMER INFORMATlON INSTRUMENT INFORMATION 
Customer Name: Enerv.YSolutio11s Instrument Services Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 
Model: 3 Serial Number: 269098 

Cootacr Name: Tony Riggs 

Contractfl'ask Work Order Calibration Method: 
Number: NIA Number: 2013-12912 Electronic and Source 

INSTRUMENT CALIBRATION INFORMATION 
Instr ument 

Coi:nrncnl$ 
Instrument Calibration Standard Value Resoonse /± 10%) 

Ra nge (cpm) Before After Calibrated in a ccordan ce with 
Calibration Calibration CP-IN-Wl-219 

XO.I 100 100 100 Pulser: 151067 Cal Due: 12/11/13 

XO.I 250 250 250 DVM : 20380178 Cal Due: 08/10/13 

XO.I 400 400 400 Temp/Press: 3590 Cal Due: 10/08/ 13 

XI 1,000 1,000 1,000 Humidity: 992290 Cal Due: 05/31/13 

X I 2,500 2,500 2,500 
Temp: 21.S • C 

XI 4,000 4,000 4,000 Humidity: 38% 

X 10 10,000 J0,000 10,000 
Pressure: 747 mm Hg 

X 10 25,000 25,000 25,000 Reset: SAT Sensitivity: SAT 

X 10 40,000 40,000 40,000 Audio: SAT Ge.otropism: SAT 

XlOO 100,000 100,000 100,000 f /S Resp: SAT BAT: SAT 

X 100 250,000 250,000 250,000 
Limited Use: 

X JOO 400,000 390,000 390,000 XIOO scale for info only. 

Mech. Zero 0 0 0 
US< wilh GM Detector. 

H V Verification 

HV Adj u$table from 400 to 1,500 181 SATO UNSAT 

Precision Test 
Reading I • 2,500 
Reading 2 = 2,500 
Reading 3 = 2,450 

See additional detector sheet for detedor calibra1ion informa1ion Mean • 2,483 
i81 SAT O UNSAT 

STAT EMENT OF CERTIFICATION 
We Certify thal the instrument IJstcd above was ca1ibra1od and inspc:ctcxl p1ior to shipment and that ii met all the Manufactwffl publJshed operating spccificatioos. 
We IUrther ccnify that c,ur Calibr.ition Measurement<. are lraccable to the Na1jonal lnstitutc of Standards and Technolog)', {We arc not responsible for damage: 
inc(1JTed duriti~ sJiioment ot use of tl1is instnunerat). 
l nstrume.nt ~-Calibrated Bv: Reviewed BY: Q.;,,~/ll~ Date: S-//t/)/3 

~, (I • *Certification Due f6 mo.): 11/14/2013 
Certification Date: 05/14/2013 

*Certification Due ( 12 mo.): 05114/2014 
\...3llorauon oue oate 1s oepenoant on users re uiatoty rcxtmrcmcnts. g 

Page I of I 



~ 
ENERGYSOLUTIONS 

EnergySolutio,,s Services, Jnc. 
1570 Bear Creek Road 
Oak Ridge. TN 37830 
Phone: (877} 462-4873 
Email: JSFStaffia:energvs0lu1ionS,COm 

This Ceniticate wiJJ be accommmied bv Calibration Charts or Readine.s wherea ..... licable 

DETECTOR 
CERTIFICATE 

CUSTOMER INFORMATION DETECTOR INFORMA TJON 

Customer Name: EnergySol11Ji()11s Services, Joe. ·Manufacturer : Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 De1ee1or Model: 44-9 

Contact Name: Tony Riggs Serial Number: 094812 

Customer Purchase Order Work Order Evaluation Method: 
Number : N/A Number: 2013-12912 Source 

DETECTOR EFFrC1ENCY/RESP0N$E/PRECIS10N INFORMATION 

1) Source Nuclide: Tc-99 Serial Number: 119720 Original Ac.tMt)' (dpm): 2,562 Certification Date.: 10/14/97 

2) Source. Nuclide: Te-99 Se.rial Numbe,r: 119718 Original Acll,1ty (dpm}: 20,520 Certification Date: 10/14/97 

3) Source Nuclide: Te-99 Serial Number: 069507 Original Aclivily (d1>m): 237,960 Certification Date: 04/01/95 

Efficiency determined using 180-2 jig @ 1/8'' geome«y 

Source# GrossCPM Net C PM 
Efficiency 

(%) 

Source 1 340 300 11.7 

Source 2 2,500 2,460 12.0 

Source 3 35,000 34,960 14.7 

INSTRUMENT INFORMATION DETECTOR lNFORM ATION 

Model Serial Number Due Datt .Rac~round O~ ratin~ Voltai::e Threshold 

3 269098 05/14/2014 40 900 Volts 31 mV 

COMMENTS 

Detectors calibrated with a Model 3 a nd may be used with any Model 3 p r ovided that the i nstrument is in caUbration and 
the Instrument was n r eviously set uo to be used with a GM detector (operatiM volta~e 900Volts) 

STAT EM ENT OF CERTIFICATION 

We Certify that the dc1oc1or listed above was evaluated for proper opcr,uion p1ior to shipment and tha, it met all the Manufacturers publjsbed operating 
Specifications. We funber cc11ify that our Callbnu ion Measurements an: lrctcot."ablc 10 the N:uio1.1al lnstjn11c of Standatds and Technology. (We are not rtsporLiiible for 
dama!?~ incurred durinsi sbinmeiH or use of this detector). 
Detector 

~ Certified Bv: Reviewed Bv: 0//;aj~ Date: ,;/{,1 IO 
Ctrtification Date: 05/ 14/2013 

Certilication Due (6 iifo.Y, 11/14/2013 
Certification Due (12 mo.): 05/14/2014 

~ Calibration d ue date 1s dependant on users rcguwtory roqu1rC1m .. 11ts. 

Page I of l 



::::::::=
ENERGYSOLUTIONS 

EncrgySo/utions ServiCl."S, foe. 
1570 Bear Creek Rd 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Fax: (865) 220-1346 

CALIBRATION 
CERTIFICATE 

111is Ccnificate will be accomoanied bv Calibration Charts ur Readinus where annJicable 
CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnergySolutions Instrument Ser,•iccs Manufacturer: Ludlum 

Address: IS70 Bear C reek Rd Oak Ridge, TN 37830 Model: 19 Serial Number: 115870 

Contact Name: Tooy Riggs Probe: NIA Serial Number: NIA 
Customer Purchase J \Vork Ordt r Calibration Method: 
Order Number: NIA Number: 2013-12864 Elcdtooic And Source 

INSTRUMENT CALIBRATION INFORMATION 
Instrument 

Range Calibration Standard Tolerances Response Com.me11ts 
(µR/hr) Value (µRlhr) As Found As Left Calibrated in accordance with 

' ··Rlhr\ ' ··Rlhr\ CP-IN-Wl-211 

sooo 4000 µR/hr 3600 - 4400 3,700 3,850 Pulser: 120935 Cal Oue: I 0/02/201.1 

Blac-k 2500 µRlbr 2250 - 27SO 2,3SO 2,500 OVM: 20800044 Cal Oue: 08/10/2013 

1000 µRlbr 900 • 1100 1,000 1,000 Temp/Press: 3590 Cal Due: I0/0812013 

400 µRlbr 360 • 440 380 385 Humidity: 992290 Cal Due: osmnon 
500 

2SO 11R/hr 225 • 275 240 250 Temp: 24.1 ' C 
Black Hurnidity: 40% 

Input Cpm = 18,500 90 - 110 100 100 Pressure: 74S ntmlfg 

Input cpm = 37,000 180- 220 198 198 
250 

Input cpm = 22,200 108 • 132 120 120 Geotroplsm: SAT Over Range: SAT Red 

Input cpm • 9,2SO 45 • S5 50 50 Batteries: $AT Mech. Zero: SAT 

Input cpm • 7,SOO 36 • 44 39.S 39.5 FIS Response: SAT Audio: SAT 
so 

Input cpm • 4,630 22.S-27.5 2S 2S Light: SAT Black 

Input cpm = 1,850 9 • II lO 10 

Input cpm = 3,700 18 - 22 19.8 19.8 Source: Csl 37# 049711 Oue: 08/31/2012 

25 
Input cpm = 2,220 I0.8 - 13.2 12 12 High Voltage 

Red As Found: 850V As Left: 8SOV 

Input cpm = 925 4.S - 5.S s 5 c.pm/µRlbr: As Found: 186 As Left: 185 

Precision Test-Reading I: 250 µRlhr 2: 2SO µRlhr 3: 250 µ Rlhr Mean : 250 µR/h r Precision Test: SAT 

COMMENTS 

Special Remarks: High Voltage: 8S0Volts cpntlµRlh r : 18S 

STATEMENT OF CERTIFICATION 
We Certify that the in&1mmcl)t listed above was catibr..ntd and insp~tcd prior to shipmt."Tlt and that it mci all lbc Manufactuters published opem1ingspecific<'llions. 
We tUrtht.~certify 1hal our Calibralion Measuren\ents an:. trnceable to the National lnstitu1c of Srnodards and Technology. (We are not responsible for dam.age 
incum.'CI durinn shinmcin or use of this instnuutnt\. 
Instrument 

~(!/ll Calibrated 8 v: IV\ -~- Reviewed Bv: - Date: lf)/rf 1 ·3 
Certification Date: 04/17n013 

(I .. Certifoca1ion Due 16mo1: 10117/2013 
*certification Due (12mo): 04/17/2014 

rT .. if "inral nn ca . "' "' r re • 11a r I 10 uc ate 1s cpen am on use s gu 10ry fX!U remcnts. 



~ 
ENERGYSOLUTIONS 

EnergySolmio11s Services, Jnc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Fax: (865) 220-1346 

This Certificate will be aocomnanied bv Calibration Charts or Readin~s where an ... licable 

CALIBRATION 
CERTIFICATE 

CUSTOMER INFORMATION INSTRUMENT fNFORMATION 

Customer Name: EnergySo/utio,,sServlc,cs, Inc. 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 

Contact Name: Tony Riggs 

Customer Pu.rchase Order l Work Order 
Number: NIA Number: 2012-12596 

Manufacturer: Ludlum 

Model: 2360 Serial Number: 297779 

Probe: NIA Serial Number: NIA 

Calibration Method: 
·Eltttroo_ic 

INSTRUMENT CALIBRATION INFORMATION 

Ratemeter 

Instrument Calibration 
Range Standard Value 

R .. pon<e (± 10% of 
Standard Yalu"'' 

As Found As Left 

Calibration Time 
Standard Value Base Tolerances 

CPM (minutes) 
(cpm) 
Z2% 

XI 100 100 100 40,000 CPM 0.1 3,920-4,080 

XI 250 250 250 40,000 CPM o.s 19.6K-20.4K 

XI 400 400 400 40,000 CPM I 39.2K-40.8K 

XIO 1,000 1,000 1,000 40,000 CPM 2 78.4K-81.6K 

X 10 2,500 2,500 2,500 

X 10 4,000 4,000 4,000 

X 100 10,000 10,000 10,000 

X 100 25,000 25,000 25,000 

X 100 40,000 40,000 40,000 

Scaler 
Response 

As Found As Left 

3,945 3,945 

19,740 19,740 

39,506 39,506 

79,012 79,012 

X 1000 100,000 100,000 100,000 Calibrated in accordance with OEM Technical Manual 

X 1000 250,000 250,000 250,000 

X 1000 400,000 400,000 400,000 

STATEMENT OF CERTIFICATION 

We Certify thal the instrument listed abo\·e was calibrated and inSpected prior to shipment and that it met all the. Manufacturers published operating specifications. 
We further ccnify that our C11librntion Measurements a.re traceable to the National l.iistirute ofSt.andatds and Technology. (Weare not responsible for damage 
incunt:d durino shinment or- use of this instrument). 
Instrument 

Calibrated Bv: Reviewed B~: 11/1/17.. 

•Calibration Due 112mol: 1110912013 
Calibration Date: 1110912012 

*Calibration Oueil m". 05109/2013 

· Lahhrauon due date 1s dependant on users regulatory requirements. 



:::::=
ENERGYSOLUTIONS 

M&TE 

Model: 
Pagel of2 

2360 Serial Number: :121112. 

E:nvjroomental Conditions 

Volt Meter ID# 94710023 Cal Due: 11/11/2012 Barometer ID# 2551 Cal J)ue: IJ/16/12 

Pulser II)# 120935 Cal Due: 10/02/2013 Thermometer II)# 2551 Cal Due: ll/16/12 

Humidity ID# 992290 Cal Due: 05/31/2013 Temp: 21.4' C Pressure: 747 nunHg Humidity: 29% 

Special Test 

Mec.hanical Zero Sat ( ../) Unsat ( ) Geotropism Sat ( v) Unsat ( ) 

LCD Display Check Sat ( ../) Un sat ( ) Audio Check Sat ( ../) Unsat ( ) 

BAT Cheek Sat ( ../) Unsat ( ) Low BAT Set Sat ( ../) Unsat ( ) 

Reset Sat ( ../) Unsat ( ) 

HV Analog Display Sat(../ ) Unsat ( ) As Found As Left 

High Voltage CaUbration (± 10%) Alpha Sensitivity• 143 mv Alpha Sensitivity = 120 mv 

Voltage Toleranc·e As Found As Left Beta Sensitivity • 4.0 mv Beta Sensith·ity = 3.5mv 

500 450,550 510 510 Beta \Vindow • JSmv Beta \\liodow = 30 mv 

1000 900.1100 1,016 1,016 Beta Setpoints- Pulser counts detected at 3.Smv ± lmv and 
shut off at 30mv for beta. For Alpha channel counts deteded 

1500 1350.1650 1,503 1,503 at 120mv and above. 

H.V. Set With Detector Not Connected Over load to be set with detector to be used 

COMMENTS 

Calibrated in accordance with OEM Technic.al Manual 

Sec detector certificate for Hi&h Voltage setting 

*• Calibrated with 5ft cable"'* 

Instrument 

Calibrated Bv: M'.w.. I , 
Revien•ed Bv: ~,/,//)~ Date: lt/<J/!Z. 

Calibration Date: 11/09/2012 
• calibration Due 16mo1: 05/09/2013 
*Calibration Duel 12mol: 11/09/2013 

irr.a11hratton"nue'd'ate ,sne. enGaiil on users re u1ato re u1rements. p g ry q 



~ 
ENERGYSOLUTIONS 

EnergySoltttions Instrument Services 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
£mail: 1sf~rnffrn coergvsolutlons.com 

CALIBRATION 
CERTIFICATE 

fi TI1is Ce11i 1cate will be accomna.nied bv Calibration Charts or Readin~s where annJicabJe 

CUSTOMER INFORMA TIOJ'I DETECTOR lNFORMA TION 

Customer Name: EnergySotutions ManofactllrCr: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Detector Model: 43.93 

Contact Name: Tony Riggs Serial Number: 323064 

Customer Purchase: l Work Order Evaluation Method: 
Order Num.ber: NIA Number: 2012-12596 Source 

DETECTO_R EV ALUATLON INFORMATION 

Source Nuclide Serial Number Activity (dpm) 2 Pi Emissions Net Response 4pi Elf 2pi Eff 
/com) 1%\ (%\ 

Th-230 071203 16,590 8,379/min 3,413 20.6% 40.7% 

Tc-99 099608 21,312 10,500/min 2,719 IZ.8% 25.9% 

Puu, 071201 20,574 10,390/min 4,456 21.7% 42.9~. 

SrY-90 129676 12,634 8,899/min 3,384 26.8% 38.0% 

SCALER ll\fllORMAUON D,ETECTOR INFORMATION 

Model Serial Number Due Date: Background Operating Voltage Threshold 

2360 297779 I l/09/2013 0.8 77SV Alpha (120mV) 

2..160 297779 11/09/2013 185.2 775V Beta (3.5-JOmV) 

ATTACHMENTS 

Voltage Plateau: -IYES NO MDAICross Talk Evaluation: -/YES NO 

COMMENTS LINEARITY TEST (Gross Counts) 

Count 1 (foe) 2,742 

Calibrated with 5ft cable 
Count 2 (Mid) 2,924 

Linearity test J)<?rformed with Tc-99 #099608. 
Count 3 (Heel) 3,046 

Calibrated in ac.cordance with original equipment technical 
Average 2,904 rnanual. 

Pass/Fail PASS (+/-15~, Tolerance) 

STATEMENT OF CERTIFlCA TlON 
We Ce11ify that the detector listed 3bove was evaluated for proper oper,uion prior t() $hipment and that it met all the Manufacturers pubHshed operating 
specifications. We further cc11ify 1hat our Calibration MeasuteLneots are ti-aceable to the Nationa11nstitute of S1t1ndards and 1·och.nology. (We are not responsible for 
da ....... "e itlcurred durinu shinmt.11t or use of this detector). 
Detector 

Certified Bv: 1\/\~ .. 1 · 1 'Reviewed B}': \1 /Jjl)~- Date: i I Jq I J z. 
Certification Date: 11/09/2012 

I.I *P.ertification Due C6mo): OSI09n013 
f • CtrtlflcatJon Due 02mol: 11/09nOl3 

~afil>ranonfiuedate 1s""'ni eillfam on users re u1ato utremcnis. ep g ry req 
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Et,! ERGYSOLUTIONS 

Encrgy'Solutions Services, Inc 
I 570 Bear Creek Road 

Phone: (877) 462-4873 
Fax: (865) 220-1346 

CALIBRATION 
CERTIFICATE 

Oak Ridge, TN 37830 Email: lsfs.taff@energysolutions.com http://www.energysolutions.com/ 

This Cenificatc will be accomnanied bv Calibration Charts or Readings where flpplicable 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EneravSolutions Manufacturer: 

Address: 1570 Bear Creek Rd Oak Ridae, TN 37830 Model: 2360 S.N. 297779 

Contact Name: Tony Rinr s Probe: 43-93 S.N. 323064 
Customer Work Order 
PO No.: NIA Number: 12-12596 Calibration Method: Source 

Source Information 

lsotooe Source ID Certifcation Date Activitv (dom) 
a Source Pu-239 071201 5/1/12 20,574 
BSource Tc-99 099608 8/8/96 21 ,312 

Ludlum Model 43-93 Hiah Voltaae Plateau with crbsstalk 

Operating High Back rourid AIQha Source Befa Source Crosstal~ Efficli:mcv 
Veltane Voltaae [lloha Beta Aloha Beta Aloha Beta .a to B B to a a B 

725 0.0 88.0 4,149.0 221.0 0.0 1,917.0 3.28% 0.00% 20.17% 8.58% 
750 2.0 163.0 4,275.0 244.0 2.0 2,480.0 1.97% 0.00% 20.77% 10.87% 

SET 775 2.0 200.0 4,422.0 301.0 2.0 3,060.0 2.39% 0.00% 21.48% 13.42% 
800 4.0 217.0 4,736.0 348.0 1.0 3,478.0 2.90% 0.00 23.00% 15.30% 
825 2.0 247.0 4,743.0 376.0 1.0 3,744.0 2.87% 0.00 23.04% 16.41% 

STATEMENT OF C6RTIFICATION 
We Certify that the instrument listed above was calibrated and Inspected prior to shipment and that it met all the Manufacturers published operating 

specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standards and Technology. CNe are not 
responsible for damage incurred during shipment or use of this instrument). 

Comments: 

Calibrated By: tv\ .k( .. 1· Reviewed By: ~f/1()~-- Date: il/<il12-

Calibration Date: 11/9/12 Calibration Due: 11/9/13 

Page 1 of 1 



~ 
ENERGY SOLUTIONS 

E11ergySolutions Services, Inc. 
1570 Bear Crock Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Fax: (865) 220-1346 

This Certificate will be aocomoanied bv Ca.libration Charts or Readin•s where annJicable 

CALIBRATION 
CERTIFICATE 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EncrgySolutlo11s Scrvjces, Joe. Maoufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Model: 2360 Serial Number: 297848 

Contact Name: Tony Riggs Probe: NIA Serial Number: N/A 

Customer P·urchase Orde.r I Work Order Calibration Method: 
Number: NIA Number: 2012-12516 Electronic 

IN~TRUMENT CALIBMTION INFORMATION 

Rate.meter 
Scaler Response(± 10% of Calibration Time lostrument Calibration 

Standard Values\ Standard Value Base Tolerances Response 
Range Standard Value 

CPM (minutes) 
(epm) 

As Found As Left ±2% As Found As Left 

XI 100 100 JOO 40,000 CPM 0.1 3,920-4,080 3,978 3,978 

XI 250 250 250 40,000CPM 0.5 J9.6K-20.4K 19,891 19,891 

XI 400 400 400 40,000CPM 1 39.2K-40.8K 39,781 39,781 

X10 1,000 1,000 1,000 40,000 CPM 2 78.4K-8J.6K 79,562 79,562 

X 10 2,500 2,500 2,500 

XlO 4,000 4,000 4,000 

X 100 10,000 10,000 10,000 

X 100 25,000 25,000 25,000 

X JOO 40,000 40,000 40,000 

X 1000 100,000 100,000 100,000 CaUbrated in accordance with OEM Technical Manual 

X 1000 250,000 250,000 250,000 

X 1000 400,000 400,000 400,000 

ST A TEMENT OF CERTlFlCATLON 

We Certify tha1 the instrument !isled above W3$ ailibra1ed and inspe<::led priot to shipment and that it mcc all the Maoufacrwers published operating specificatfons. 
We further certify that our CaUbrntion Measurements are traceable 10 the Na1ioool lnstirute of Standards and Tochnology. (We are nol responsible for damage 
incurred duritlo shinmcnt or use of this instmUlent), 
Instrument 

Calibrated Bv: M~· Re\'JCwed Bv: Q;,,;~o~ Date: i) Jq )12., 
Calibraticrn Date: 11/08/2012 

"'Calibration Due dimti.}: 05/08/2013 
•Calibration Due/12mo): 11/08/2013 

rcam,rauon aue aate ,s ae enaam on users re u1ato p g r ry eq u1.rements. 



~ 
ENERGYSOLUTIONS 

M&TE 

Model: 
Page 2 of2 

2360 Serial Number: 297848 

Environmental Conditions 

Volt Meter ID# 94710023 Cal Due: IJ/11/2012 Barometer ID# 2551 Cal Due: 11/16/12 

Pulser ID# 120935 Cal Due: 10/02/2013 Thermometer ID# 2551 Cal Due: 11/16/ 12 

Humidity ID# 992290 Cal Due: 05/31/2013 Temp: 21.3 • C Pressure: 744 mmHg Humidity: 31% 

Special Test 

MecbanJcal Zero Sat ( V) Unsat ( ) Geotroplsm Sat ( v) Unsat ( ) 

LCD Display Check Sat ( V) Unsat ( ) Audio Check Sat( V) Unsat ( ) 

BAT Check Sat ( V) Unsat ( ) Low BAT Set Sat ( v) Unsat ( ) 

Reset Sat(V) Unsat( ) 

HV Analog Display Sat ( v) Unsat ( ) As Found As Left 

High Voltage C,alibration (:J: 10%) Alpha SeositMty = 136mv Alpha Sensitivity= 120 mv 

Voltage Tolerance As Found As Left Beta Sensitivity= 3.7 mv Beta Sensitivity= 3.5mv 

500 450-550 504 504 Beta \Vindo," = 31.6 mv Beta Window = 30 mv 

1000 900-1100 995 995 Beta Setpoiots--Pulser counts detected at 3.Smv :J: lmv and 

1500 1350-1650 1,494 
shut off at 30mv for beta. For Alpha channel counts detected 

1,494 at 120mv and above. 

H.V. Set With Detector Not Connected O verload to be set with dete.:tor to be used 

COMMENllS 

Calibrated in ac.cordanc.c wlrh OEM TechoicaJ Manual 

See detector certificate for High Voltage setting 

**Calibrated with 5ft cable** 

Instrument 

Calibrated Bv: M .~ · Reviewed Bv: (J,lj()~ Date: 11)1 ))Z. 

Calibration Dare: 11/08/2012 *Calibration Due H mli'r': 05/08/2013 
•Calibration Due Cl2mo}: 11/08/2013 

'{;allbmt,on due date JS dependant on users regulatory requtremem • 
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ENERGYSOLUTIONS 

EnergySolutions Instrument Services 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone:(877)462-4873 
Email: ISFstaft'l'n: cncrgysolutions.com 

CALlBRA TION 
CERTIFICATE 

11,· C ·fi ·11 b IS er11 1cate w t ·ec1 b C l'b c a.ccomoan1 y a I rauon Ch arts or R d. h r bl ca moi: w ere ann1 tea e 

CUSTOMER.INFORMATION DETECTOR INFO~ATION 

Customer Name: EnergySolutions Maoufacturer: L·udhun 

Address: I S70 Bear Creek Road Oak RJdge, TN 37830 Detector Model: 43-93 

Contact Name: Tony Riggs Serial Number: 323069 

Customer P'urchase: I Work Order Evaluation Method: 
Order Number: NIA Number: 2012-12516 Source 

DETECTOR EVALUATION INFO.RMAHON 

Source Nuclide Serial Number Activity (dpm) 2 Pl .Emissions 
Net Response 4pl Eff 2pl £ff 

(com) (%) (%) 

Th-230 119738 18,600 8,640/min 3,535 19.0% 40.9% 

Tc-99 099608 21,312 10,500/ min 3,399 15.9% 32.4% 

P'ullt 071101 20,574 10,390/min 4,821 23.4% 46.4% 

SrY-90 129676 12,634 8,899/nun 3,737 29.6% 42.0% 

SCALER 1.NFORMATION DET,ECTOR INFORMATIO~ 

Model Serial Number Due Date Background Operating Voltage Threshold 

2360 297848 11/08/2013 2.2 775V Alpha (l20mV) 

2360 297848 11/08/2013 188.2 77SV Beta (3.5-30mV) 

ATTACHMENTS 

Voltaie Plateau: -/YES NO MDA/Cross Talk Evaluation: ..JYES NO 

COMM:ENTS 61NEARITY TEST (G.ross Count;) 

Count I (Toe} 3,427 

Calibrated with 5ft cable 
Count 2 (Mid) 3,622 

Linearity test performed with Tc-99 #099608. 
Count 3 (Heel) 3,713 

Calibrated in accordance with original equ.ipment technical 
Average 3,587 manual. 

Pass/Fail PASS (+/-15% Tolerance) 

STATEMENT OF CERTIFICATION 
We Cestify that I.he detectot listed abo"e was evaluated for proper operation prior to shipment and that it met au the Manufacturer:s publi..';.hcd operating 
speciticatio11s. We further certify that our Calibrotion Measurements a-re (taeeable to the Natioital Iiistirute of Standards and Technology. (We are not re:$ponsiblc for 
dnmaee incurred durine shiomcnt or usc of this de1ecior). 
Detector 

Certified Bv: M..R I • Reviewed B,•: I );,,/,//)~ Date: I J )q) I 'L 

Ce.rtificatlon Date: 11108no12 
,. '*Ccttmcation Due (6mo): OS/08n013 

*Certification Due (12mo): I J/08n01J 
"'{..:anorauon oue uate 1s Clepenaant on users regu1otory requirements. 



:::::=-
ENERGYSOLUTIONS 

EnergySolutions Instrument Services 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone:(877)462-4873 
Email: ISFstaft'l'n: cncrgysolutions.com 

CALlBRA TION 
CERTIFICATE 

11,· C ·fi ·11 b IS er11 1cate w t ·ec1 b C l'b c a.ccomoan1 y a I rauon Ch arts or R d. h r bl ca moi: w ere ann1 tea e 

CUSTOMER.INFORMATION DETECTOR INFO~ATION 

Customer Name: EnergySolutions Maoufacturer: L·udhun 

Address: I S70 Bear Creek Road Oak RJdge, TN 37830 Detector Model: 43-93 

Contact Name: Tony Riggs Serial Number: 323069 

Customer P'urchase: I Work Order Evaluation Method: 
Order Number: NIA Number: 2012-12516 Source 

DETECTOR EVALUATION INFO.RMAHON 

Source Nuclide Serial Number Activity (dpm) 2 Pl .Emissions 
Net Response 4pl Eff 2pl £ff 

(com) (%) (%) 

Th-230 119738 18,600 8,640/min 3,535 19.0% 40.9% 

Tc-99 099608 21,312 10,500/ min 3,399 15.9% 32.4% 

P'ullt 071101 20,574 10,390/min 4,821 23.4% 46.4% 

SrY-90 129676 12,634 8,899/nun 3,737 29.6% 42.0% 

SCALER 1.NFORMATION DET,ECTOR INFORMATIO~ 

Model Serial Number Due Date Background Operating Voltage Threshold 

2360 297848 11/08/2013 2.2 775V Alpha (l20mV) 

2360 297848 11/08/2013 188.2 77SV Beta (3.5-30mV) 

ATTACHMENTS 

Voltaie Plateau: -/YES NO MDA/Cross Talk Evaluation: ..JYES NO 

COMM:ENTS 61NEARITY TEST (G.ross Count;) 

Count I (Toe} 3,427 

Calibrated with 5ft cable 
Count 2 (Mid) 3,622 

Linearity test performed with Tc-99 #099608. 
Count 3 (Heel) 3,713 

Calibrated in accordance with original equ.ipment technical 
Average 3,587 manual. 

Pass/Fail PASS (+/-15% Tolerance) 

STATEMENT OF CERTIFICATION 
We Cestify that I.he detectot listed abo"e was evaluated for proper operation prior to shipment and that it met au the Manufacturer:s publi..';.hcd operating 
speciticatio11s. We further certify that our Calibrotion Measurements a-re (taeeable to the Natioital Iiistirute of Standards and Technology. (We are not re:$ponsiblc for 
dnmaee incurred durine shiomcnt or usc of this de1ecior). 
Detector 

Certified Bv: M..R I • Reviewed B,•: I );,,/,//)~ Date: I J )q) I 'L 

Ce.rtificatlon Date: 11108no12 
,. '*Ccttmcation Due (6mo): OS/08n013 

*Certification Due (12mo): I J/08n01J 
"'{..:anorauon oue uate 1s Clepenaant on users regu1otory requirements. 



~ 
~ERGYSOLCJTIONS 

EnergySolutions Services, Inc 
1570 Bear Creek Road 

Phone: (877) 462--4873 
Fax:(865) 220-1346 

CALIBRATION 
CERTIFICATE 

Oak Ridge, TN 37830 Email: lsfstaff@energysolutions.com http://www.energysolutions.com/ 

fi This Certi ,cate will be accompanied by Calibration Charts or Readin""s where ann1icable 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnernvSolutions Manufacturer: 

Address: 1570 Bear Creek Rd Oak Ridge, TN 37830 Model: 2360 S.N. 297848 

Contact Name: Tonv Rim s Probe: 43-93 S.N. 323069 
Cuslomer Work Order 
PO No.: NIA Number: 2012-12516 Calibration Method: Source 

Source Information 

Isotope Source ID Certifcation Date Activitv (dpm l 
a Source Pu-239 071201 5/1/12 20,574 
B Source Tc-99 099608 8/8/96 21 ,312 

Ludlum Model 43-93 Hioh Voltaoe Plateau with crosstalk· 

Operating High Back round Aloha Source Beta Source Crosstalk Efficiency 
Voltane Voltane Alnha Beta Aloha Beta Alpha Beta a to B B to a a B 

725 1.0 106.0 4,606.0 247.0 1.0 2,511.0 3.13% 0.00% 22.38% 11.28% 
750 2.0 176.0 4,706.0 262.0 4.0 3,094.0 1.90% 0.07% 22.86% 13.69% 

SET 775 3.0 201.0 4,797.0 309.0 1.0 3,519.0 2.35% 0.00 23.30% 15.57% 
800 3.0 205.0 4,803.0 384.0 2.0 3,867.0 3.89% 0.00 23.33% 17.18% 
825 5.0 226.0 4,983.0 545.0 2.0 4,265.0 6.71% 0.00 24.20% 18.95% 

STATEMENT OF CERTIFICATION 
We Certify that the Instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating 
specifications. We further certify that our Calibration Measurements are traceable to the National Institute of Standa,ds and Technology. (We are not 

responsible for damage incurred during shipment o, use of this instrument). 

Comments: 

Calibrated By: t\,1 -~' Reviewed By: 9'11!)~ Date: il )q \1 2-

Calibration Date: 11/8/12 Calibration Due: 11/8/13 

Page 1 of 1 



~ 
ENERGY SOLUTIONS 

EnergySolutions Servkes, Irle. 
15 70 Bear Creek Rd 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Fax: (865) 220-1346 
Email: ISFS1afi1iilencrgy~.,lutiOn!t£()1)1 

CALIBRATION 
CERTIFICATE 

This Certificate will be. accom"'aJlied bv Calibration Chans or Readino,,; where annJicable 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: £nergySolutitms lnstrurneot Services Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Model: 2350-1 Serial Num~r: 98639 

Concacc Name: Tony Riggs Probe: NIA Serial Number: NIA 

C ustomer Purchase I Work Order Calibration Melhod: 
Order Number: NIA Numbe r: NIA Electronic 

INSTRUMENT CALIBRATION INFORMATION 

Calibration Standard 
Instrument Rcs1>0nse (:.t:10%) 

lustrumcot Range 
Value Comments 

(CPM) 
(CPM) Before After Calibrated In acc.ordance n·ith 

Calibration Calibration CP-IN-Wl-239 
400 400 397 397 Pulser: 120935 Cal Due: 10/02/2013 

4,000 4,000 3,963 3,963 l)VM: 94710023 Cal Due: 12/03/2013 

40,000 40,000 39,607 39,607 Temp/Press: 3590 Cal Due: 10/08/2013 

400,000 400,000 396,467 396,467 Humidity: 958670 Cal Due: 04/2612014 
HY Cal Values Desired HV Tolerance At Found As LefC 

tM2350 HY Ent-·' 'Voltmeter\ IVDCI tVDCI Nl\CI CP Firmware Version: 37122N21 

500 (490-510) 500 500 
110 Firmware Version: 37123N04 

1,500 (J ,498-1 ,502) 1,500 J,500 

2,000 ( 1,940-2,060) 1,997 1,997 
Temp: 24.3 •c 
Pressure: 739 mmHg 

Parameter Tolerance (±10~,) As Found As Left 
Humidity: 36 % 

Threshold T • 100 JO * (9 to 11) mVDC 11 .. 2 10.0 BAT>4.5: SAT 

Threshold T • 500 50 ± (45 to 55) mVDC 50.6 46.8 Volume: SAT ACK/Scroll: SAT 

Threshold T s JOOO 100 ± (90 to 110) rnVDC 103 96 Audio Divide: SAT Count: SAT 

Window Width W= 100 10 ±(9toll )mVDC 10 IO Backligbt: SAT Alarms: SAT 

Display•to--mV ratio: JOO to JO mV Ovedoad Test: SAT Physical Coad: SAT 

STATEMENT OF CERTIFICATION 

WeCc11ify that the lnsm.1ment ljstod above was calibr.uOO tlnd inspected ptior 10 sl1ipment and Lha1 it met all the Manuf11cturers published opciuting spccitica1ioos. 
We furtJ1t.-rccrtify I hat our Calibration Mca&\lrcnJcrns are traceable to the National lnstirute of Standards and Technology. (W~ are not responsible for damage 
incurred during, shipment or use of this instrument). 

Instrument 

Calibrated lly: M ·t2.__L- Revie,•.-ed By: (\ •///J .. .%~ Date: C,/2,7/1 ~ 
l .fc'ertiOcation Due (6mo) : 12/27/2013 

CallbraCioo Date: 06127/2013 *Certification Due (12mo): 06127/2014 
'Lahhrauon due date 1s de endaot on users re ulat re u1rements. p g "'Y XJ 

Page I of I 



~ 
ENERGY SOLUTIONS 

CALIBRATION 
CERTIFICATE 

EncrgySolutions Services, Inc. 
1570 Bear Creek Road 
Onk Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISFSlnO@cncrgysolutions.com 

This Certificate will be accomoanicd bv Calibration Chans or Readines where annJicable 
CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: Energ:ySolutions tostrumcot Scr,·icc:s Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Detector Model: 44-10 

Contact Name: Tony Riggs Serial Number: 316936 

Customer Purchase Work Order faaluation Method: 
Order Number: NIA Number: 2013-13054 Source 

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

J) Source Nuclide; Cs"' Serial Number: 019456 Activity: sµCi nominal Ccrtlficallon Date: N/A (Used for Plateau Only) 

2} Source Nuclide: Cs137 Serial Number: 049711 Acti\ity: Variable Due Date: 08/3012013 

Scaler Information Precision Test mR/H r (Source#2) 

2350-1 #98639 Couot I 2.02 

Due Dare 06/27n014 Count! 2.01 

Threshold T=IOO (lOmV) Count 3 J.97 

Cable Length 5ft. A,•erage 2.00 

Temp/Press: 3590 Cal Doe: 1010812013 Tolerance :t:10% All counts within ±10% of A,,erage 

Humidify Pen: 958670 Cal Due: 04/2612014 Pass/Fail PASS 

Temp: 23.0 °C Huinldlty: 39% Press: 741 mmHg 

Low Sample Acti,ity (400uR/br): High Sample Activity (2mR/hr) Dead Time (01): CallbratJon Constant (CC): 
Usio" Sou1·ce #2 • 71-146 Uslno Source #2 s 255,964 J.643518E-05 S.912029£+10 

ATTACHMENTS OETECTOROATA: OOSERATEPROBES (mR/Hr) 

Detector Setup Report .JvES NO Oe$ired Exposure Tolerance ±10% As Found As Left 

Bare-ode Report -IYES NO 0,400 0.360-0.440 0.407 0.407 

Voltage Plateau: WES NO 1.0 0.900-1.10 1.00 1.00 

High Voltage: 1050V 2 1.8-2.2 2.00 2.00 

COMJ\fENTS 
**Detectors set up with a 2350-1 may be used with any 2350-l provided that the 2350-lto be used is in calibration and the 
setup parameters are scanned into the 2350-1 prior to use with that specific detector** 

STATEMENT OF CERTIFICATION 
We Cenify thal the dctoctor listed above was evalumod for pl'Qper opcrnlion prior ,o sbjpmcnt and duu i1 mcc: 311 the Manufac:rurers published opera1ing 
specifications. We fu11.bc:t cmify that ow· Calibratjon MeasuremenL'l are traceable to the Na1iontd Institute of Standards and T~"Chno1og.y. (We are nol r<.-:-.wnsiblc for 
dama~.e incurred durino shinman or use of this detector). 
Detect.or 

Certified Bv: M~.,, Reviewed O,•: d/Z Date: cJ>M:> 
Certification Date: 08/0812013 

c:7-;, ~•Certltlcatlon Due (6mo): 02/08/20Ji I 

•certification Du< (J2rno): 08/08/2014 
en{lant • CahbratJoo due tlrne, t d s ep n u ers re ulato r 0 S g ry eq u1rements. 

Page I of I 



BACKGROUND PLATEAU 44-10#316936 08/08/2013 
700 186 
750 363 
800 583 
850 877 
900 1099 
950 1119 
1000 1139 

c:::to5o 118~ 
1100 1267 
1150 1272 
1200 1180 
1 250 1224 
1300 1223 
1350 1203 

SOURCE PLATEAU Cs - 137#019456 
700 1647 
750 2159 
800 3051 
850 3736 
900 4186 
950 4148 
1000 4081 

(1050 430f:> 
1100 435 
1150 4383 
1200 442 0 
1250 4582 
1300 4408 
1350 447 0 



DETECTOR SETUP CHECK LIST REPORT 
The following list is s t ored as detector setup Dl in the Model 2350. 
Today's date is 08/08/2013 . 
The current t ime of day is: 10:35: 06. 

I have veri f i ed the list bel ow 
has NO discrepancies with the DETECTOR SETTINGS TABLE :~~-'-1\.1~\~v'--~-

Comments : 

Model 2350 Serial# = 
User I.D . = 
High Vol tage= 
Threshold = 
Window = 
Overload Current 
Scaler Count Time= 
Readout Uni ts= 
Readout Time Base = 
Readout Range Multipl ier = 
Detector Dead Time= 
Detector Calibrat i on Constant= 
Det ector Model= 
Detector Serial#= 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting= 
Low Count Alarm Setting= 
Operat ing Battery Voltage= 

98639. 

1050 volts. 
100. 
1000,0ff . 
40.0 micro amperes. 
12 seconds . 
R. 
hr . 
auto. 
l . 643518E-0 5. 
5.912029E+10. 
44-lODOSE . 
316936 . 
l . OOOOOOE+09. 
1000000 . 
l.OOOOOOE+09 . 
X. 
5 .4 volts. 



DETl Generated: 08/08/2013 10 : 36 : 05 . 

Model 2350 Seri al #98639 

11111111111111111 IIIII IIIII IIII I I IIIII Ill llll 111111111 11111111 IIIII IIII I I IIIIII II IIII 
*Hl 050$J* *Tl 00$0* 

Set High Voltage : 1050 Set Thr eshold-, 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111 111111 I 11111111 1111111111111111111 111111 11111111111111 1111 1111111111111 
*W1000$WOFF$P* *0400$00FF$C* 

Set Window : 1000,0FF Set Overload : 400,0FF 

11111111111111111 IIII I I IIIII Ill llll 11111111111111111 IIII I I IIIII Ill llll 
*Fl2$E* *SU4 $F* 

Set Scaler Count Time: 12 Set Readout Units = R 

11111111111111111 IIII I I Ill lllll llll I IIIIIIII IIIII Ill 11111 11111 11 111111 
*SB2 $ .* *SM0$3 * 

Set Readout Time Base= hr Set Readout Range Multiplier= auto 

I IIIIIIII IIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llllll lllll 111111111111111111 
*SL1 . 643518E- 05$ - * 

Set Dead Time : 1 . 643518E - 05 

I IIIIIIII IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*SC5 . 912029E+l0$S* 

Set Cal i brat i on Constant : 5 . 912029E+l0 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll llll 11111111111111111 
*M44-l0DOSE$D* 

Set Detector Model : 44 - l ODOSE 

I IIIIIIII Ill lllll lllll lllll lllll lllll 111111111111111111 
*N316936$4 * 

Set Det ector Serial#: 316936 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111 111 111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: l.OOOOOOE+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll 111111111111111111 
*Kl000000$H* 

Set Scaler Alarm : 1000000 

I IIIIIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill II I Ill lllll 1111 11111111111111 
*Pl. OOOOOOE+09$ .* 

Set Dose Alarm : 1 .000000E+09 

11111111111111111 IIII I I IIII IIII IIII 
*SP1S7* 

SAVE PARAMETERS AS 01 



DETECTOR SETUP CHECK LIST REPORT 
The fol l owing list i s stored as det ector setup 02 i n the Model 2350. 
Today's date is 08/08/2013 . 
The current time of day i s : 10:35 : 29 . 

I have verified the list below 
has NO discrepanci es with the DETECTOR SETTINGS TABL8: ___ M_£~--

Comments: 

Model 2350 Serial#= 
User I . D. = 
Hi gh Voltage= 
Thr eshold= 
Wi ndow= 
Overload Current = 
Scaler Count Time= 
Readout Units= 
Readout Time Base= 
Readout Range Multipl i er 
Detector Dead Ti me= 
Detector Calibration Constant= 
Dete ctor Model = 
Detector Serial #= 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting= 
Low Count Alarm Sett ing = 
Operating Battery Voltage = 

98639 . 

1050 volts . 
100 . 
1000,0ff. 
40 . 0 micro amper e s . 
60 seconds . 
counts . 
min. 
auto . 
1.640000E- 05 . 
1. 0000008+00 . 
44 - lOCPM . 
316936 . 
1 . 000000E+09. 
1000000. 
1. 0000008+09 . 
X. 
5 . 4 volts. 



DET2 

Model 2350 Ser ial #98639 

I lllllll l lll lllll lllll lllll 1111 11111111111111 
*Hl050$J* 

Set High Voltage: 1050 

Gener a t ed : 08/08/2013 10 : 36 :4 0 . 

11111111111111 111 IIIII IIII I I IIIIII II IIII 
*Tl00$Q* 

Set Threshold~, 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 1111 1111111111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111111 
*Wl000$WOFF$P* *0400$00FF$C* 

Set Window : 1000,0FF Set Overload: 400 , 0FF 

11111111111111111 IIII I I IIIII Ill llll 11111111111111111 IIII I I IIIII Ill llll 
*F60$H* 

Se t Scaler Count Time : 60 
*SU7$ I * 

Set Readout Un i ts= counts 

1111111111111 1111 IIII I I Ill lllll llll 
*$Bl$ - * 

Set Readout Ti me Base = min 

I IIIIIIII IIIII Ill 1111 1111111111 1111 
*SM0$3* 

Set Readout Range Multipl ier= auto 

I IIIIIIII IIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llllll lllll 11111 1111111111111 
*SL1 . 640000E-05$J* 

Set Dead Time : l . 640000£- 05 

I IIIIIIII IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 11111 1111111111111 
*SC1 . 000000E+00$0 * 

Set Calibration Constant : l . OOOOOOE+OO 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll 111 1111111111111 
*M44 - lOCPM$ - * 

Set Detector Model : 44 - lOCPM 

11111111111111111 IIIII IIIII IIIII IIIII IIII I I IIII IIII IIII 
*N3 16936$4* 

Set Detector Serial# : 316936 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 11111111111111 1111 
*Jl . OOOOOOE+09$V* 

Set Ratemeter Alarm : l . OOOOOOE+09 

11111111111111111 IIIII IIIII IIIII IIIII IIIII IIII I I IIIII Ill llll 
*Kl000000$H* 

Set Scaler Al arm: 1000000 

I IIIIIIII Ill llll llllll lllll lllll lllll 1111111111111111111111111111111111 11111111111111 
*Pl . OOOOOOE+09$ . * 

Set Dose Alarm : l . OOOOOOE+09 

I IIIIIIII IIIII Ill 1111 11111111111111 
*SP2$8 * 

SAVE PARAM~TERS AS D2 



;:::::::=
ENERGYSOLUTIONS 

EnergySolu1io11s Services, Jnc .. 
1570 Bear Creek Rd 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
fox: (865) 220-1346 
Email: ISFStanra c.·nergyoolu! ionS.<.'Om 

CALIBRATION 
CERTIFICATE 

Tilis Certificate ,viii bc-accomoanicd by Calibrarion Charts or Read1n'"' where 8""1ic.able 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnergySolutUms Instrument Ser\'ices Manufac1urer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Model: 2350-1 Serial Number: 117014 

Contact Name: Tony Riggs Probe: NIA Serial Nu mber: NIA 

Customer Pure.base I Work Order Calibration Method: 
Order Number: NIA Number: NIA Electronic 

INSTRUMENT CALIBRATION INFORMATION 

Calibration Standard 
Instrument Response (±10"/e) 

l1JS1rument Range 
Value Comments 

(CPM) 
(CPM) Before After Calibrated in accordanc,e with 

Calibration Calibration CP-IN-Wl-239 
400 400 398 398 Pulser: 120935 Cal Ou<: 10/02/2013 

4,000 4,000 3,980 3,980 DVM: 94710023 Cal Due: 12/0312013 

40,000 40,00-0 39,810 39,810 Te.mp/Press: 3590 Cal Due: 10/08/2013 

40-0,000 400,000 398,640 398,640 Humidity: 958670 Cal Due: 04126/2014 
HV Cal Values Desired HV Tolerance As Found A$ Left 

IM2350 HV Entr"' Noltmeterl NDC1 IVOC\ rvnc1 Cl' Firmware Version: 37122N21 

500 (490-510) 497 497 UO Firmware Version: 37123N04 

1,500 (1,498-1,502) 1,499 1,499 

2,000 (1,940-2,060) 1,996 1,996 
Tcm1,: 24.3 • C 
Pr,essure: 739 mmHg 

Parameter Tolerance (±10%) As Found AS Left Humidity: 36 % 

Threshold T • JOO JO ± (9 toll) mVDC 10.6 10.6 BAT >4.5:SAT 

Threshold T • 500 SO ± (45 to 55) mVDC 48.1 48.J Volume: SAT ACK/Scroll: SAT 

Threshold T • 1000 100 ± (90 to 110) mVDC 98 98 Audio Divide: SAT Count: SAT 

Window Width W = I 00 10 ± (9 to II) mVOC 10 10 Backlight: SAT Alarms: SAT 

Oi.splay~tfrmV ratio: 100 to JO mV Overload Test: SAT Physical Coad: SAT 

STATEMENT OF CERTIFICATION 

We Cenify that the insuumtnl tisic.>d abo\'e was calibrated and i.nspcctod prior to shipment and di.at it met an the Manufacturers published operating specifications 
We furthtr certify that our Calibration Me.a-sm't1ne,ns are traceable to the Nntional lnst)nnc of Sumdards and Technology. (We are not resp0nsible for damage 
iocumxl duri.ng shipment or use: of this ins1rumcn1). 

Instrument 

Calibrated By: M.Q. l Re.viewed By: 0 ///)r,,~ Date: ~/2-7(( '3 
0, , ' Certificatioo Due (6mo): 1212712013 

Calibration Date: 06/2712013 *Certification Due ll2mo): 0612712014 
· l A:'111brat1on due <late 1s Cle n,1an1 on users re u1ato uirements. pe g ry roq 

Page l of I 



::::::=
ENERGYSOWTI01VS 

CALIBRATION 
CERTIFICATE 

EnergySolurions Services, Inc. 
I 570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: lSFSrntUfvcnergysolutions..com 

This Certificate will be acoom1,.ronied bv Calibration Charts or Readillt!S where ann(icable 

CUSTOMER INFORMATION DETECTOR INFORMATION 
Customer Name: EnergySolurious lnsta:umcnt Services Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridgt, TN 37830 Dete<tor Model: 44-10 

Contact Name: Tony Riggs Serial Number: 316939 

Customer Purchase Work Order £valu1uion Method: 
Order Number: NIA Number: 2013- 13054 Soul'ce 

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

I) Source Nuclide: Cs'" Serial Number: 019456 Acth,1ty: sµCi nomJoal Certification Date: N/A (Used for Plateau Only) 

2) Source Nuclide: Cs'·" Serial Number: 04971 I Activity: Variable Due Date: 08/30/2013 

Scaler lnformatioo Prec.ision Test mR/Hr (Source #2) 

2350-1 #Jl7014 Count I 1.97 

Due Date 06/27/2014 Count i. 2.03 

Threshold T=IOO (lOmV) Count 3 2.07 

Cable Length 5ft. Average 2.02 

Temp/Press: 3590 Cal Due: I0/08nOJJ Tolerance ::1::10°;. AU counts within :l::J 0% of Average 

Humidity Pen: 958670 Cal Due: 04/26/2014 Pass/Fail PASS 

Temp: 23.0 °C Humidily: 39% Press: 741 mmHg 

Low Sample Activity (400uR/hr): High Sample Acllvity (2mR/hr) Dead Time (OT): Calibrat;on Coostaot (CC): 
Usio• Source #2 • 69.829 Usino Source #2 - 2S..1,087 J.63060SE--05 S.786211E+ IO 

ATTACHMENTS DETECTOR DATA: DOSE RATE PROBES (mR/Hr) 

Detector Setup Report .JvES NO Desired Exposure Tolerance ±JO~o As Found As Left 

Barcode Report .JvES NO Q.400 0.360-0.440 0.398 0.398 

Voltage Plateau: W ES NO l.O 0.900-1.10 0.997 0.997 

High Voltage: IOSOV 2 J.8-2.2 2.02 2.02 

COMMENTS 
**Detecto rs set up with a 2350- 1 ma y be used with any 2350-1 provided that the 2350- lto be used ls in calibration and the 
setup parameters are scanned into the 2350-1 prior to use with that specific detector** 

STATEMENT OF CERTfFICA TION 
We Ce:nify 01at the detector li!>ted above wa-s evaluated for prQptt operation prior to sh.ipmcnt and tll::it it met all the Mimufa<:turen. pubJisl1ecl operating 
spocif-tcuhons. We fonher ce11it)' that oor Calib1~t.ion Measoreinent.:; are tntce.able to lhe National lns1i1u1e of Slandards nJ)d Technology. (We nrc not rcspollsible 10r 
druna ... e incurrod durino shinmcnl or use of this d etector). 
Detector dL- ~;~ Certified Bv: M~' Reviewed By: Date: 

777 *Certification Due (6mo): 02/08/20(4 I 
C c,tification Date: 08/08/2013 

*ee1·1ification Due (llmo): 08/08/2014 
odant ' ca1Jbrat1on due date 1s de pe n u ers re •ula10 re 1..nremcnts. 0 S g ry q 
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BACKGROUND PLATEAU 44-10#316939 08/08/2013 
700 171 
750 298 
800 539 
850 751 
900 1006 
950 1127 
1000 1130 

~~~ 117~ 
1173 

1150 1197 
1200 1223 
1250 1225 
1300 1197 
1350 1124 

SOURCE PLATEAU Cs - 137#019456 
700 1378 
750 2066 
800 2757 
850 3539 
900 4042 
950 4120 
1000 4258 

rfo50 45~ 
1100 4330 
1150 4336 
1200 4353 
1250 4510 
1300 4514 
1350 4567 



DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as det ect or setup Dl in the Model 2350 . 
Today's date is 08/08/2013 . 
The current t ime of day is: 10 : 17 : 36 . 

I have verified the list below 
has NO d iscrepancie s wi th t he DETECTOR SETTINGS TABLE :~~~lY\e...:1-l?~~~-

Comment s: 

Model 2350 Seria l#= 
User l . D. = 
High Voltage= 
Threshold = 
Window= 
Overload Current = 
Scaler Cou nt Time= 
Readout Units= 
Readout Time Base= 
Reado ut Range Multiplier 
De t ector Dead Time= 
Detector Calib r a tion Constant= 
Detector Model = 
Detector Serial # = 
Rat emeter Alarm Setting= 
Sca l er Alarm Sett i ng = 
I ntegrated Dose Alarm Setting= 
Low Count Alarm Sett i ng= 
Operating Bat tery Voltage= 

117014. 

1050 volt s . 
100. 
1000,0ff . 
40 . 0 micro ampe res . 
12 seconds . 
R. 
hr . 
auto . 
l.630605E- 05 . 
5 . 7862 11E+l0 . 
44 - lODOSE. 
316939 . 
l.OOOOOOE+09 . 
1000000 . 
1 . 000000E+09 . 
X. 
6.2 volts . 



DETl 

Model 2350 Serial #1170 14 

11111111 1111 11 1111111111111 IIII I I IIIII Ill llll 
*Hl050$J* 

Set High Voltage : 1 050 

Gener a t ed : 08/08/2013 10:18 : 38 . 

11111111111111111 IIIII IIII I I II IIII II IIII 
*T100$Q* 

Set Threshol d": 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111 111111 111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111 111 
*1~1 000$WOFF$P* *0400$00FFSC* 

Set Window: 1000,0FF Set Overl oad : 400 , 0Ff 

11111111111111111 IIII I I IIIII Ill llll 
*F12$E* 

Set Scaler Count Time : 12 

I IIIIIIII II llllll 1111 1111111 1111111 
*SU4$F* 

Set Readout Uni t s = R 

I llllllll llll llll 111111111111111111 11111111111111111 IIII I I IIII IIII IIII 
*SB2$ .* 

Set Readout T i me Base = hr 
*SM0$3* 

Set Readout Range Mul t ipl i er= a uto 

I IIIIIIII IIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llllll lllll 11111 1111111111111 
*SL1.630605E-05$T* 

Set Dead Time: 1. 630605E-05 

I IIIIIIII IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111 111111111111 
*SCS . 786211E+l0$U* 

Set Calib r a t ion Constant : 5 . 786211E+l0 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll llll 111 11111111111111 
*M44- l0DOSE$D* 

Set Detector Model : 44 - lODOSE 

I IIIIIIII Ill lllll lllll lllll lllll lllll 111111 111111111111 
*N316939$7* 

Set Detector Serial # : 316939 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 11111 1111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Al arm : l . OOOOOOE+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll 11111 1111111111111 
*Kl000000$H* 

Set Scal er Alarm : 1000000 

I IIIIIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill II I Ill lllll 111111 111111111111 
*Pl.OOOOOOE+09$ .* 

Set Dose Alarm: l.OOOOOOE+09 

111111111 11111111 IIII I I IIII IIII IIII 
*SP1$7* 

SAVE PARAMETERS AS Dl 



DETECTOR SETUP CHECK LIST REPORT 
The fol lowing list is stored as detector setup D2 in the Model 2350 . 
Today's date is 08/08/2013. 
The current time of day is : 10:17:58. 

I have verified the list below 
has NO discrepancies with the DETECTOR SETTINGS TABLE:~~ ..... ~~~....-~-

Comments: 

Model 2350 Serial#= 
User I.D . = 
High Vol tage= 
Threshold= 
Window= 
Overload Curr ent 
Scaler Count Time= 
Readout Units = 
Readout Time Base 
Readout Range Multiplier= 
Detector Dead Time= 
Detector Cali bration Constant 
Detector Model= 
Detector Serial#= 
Rateme ter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting= 
Low Count Alarm Setting= 
Operating Battery Voltage= 

117014 . 

1050 volts . 
100 . 
1000,0ff . 
40 . 0 micro amperes . 
60 seconds . 
counts . 
min . 
auto . 
l .629999E-05 . 
l . OOOOOOE+OO . 
44-lOCPM . 
316939 . 
l.OOOOOOE+09 . 
1000000. 
1 . 000000E+09. 
X. 
6.2 volts. 



DET2 Generated : 08/08/2013 10 : 19 : 14 . 

Model 2350 Serial #117014 

111111111111111111111111111 IIII I I IIIII Ill llll 11111111111111111 IIIII IIII I I IIIIII II IIII 
*Hl050$J* *Tl00$0* 

Set High Vol t age : 1050 Set Thr eshola: 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111111 
*W1000$WOFF$P* *0400$00FFSC* 

Set Window : 1000,0FF Set Overload : 400 , 0Fr 

11111111111111111 IIII I I IIIII Ill llll I IIIIIIII II llllll 111111 11111111 1111 
*F60$H* *SU7$I * 

Set Sca l er Cou nt Ti me : 60 Set Readout Units = counts 

11111111111111111 IIII I I Ill lllll llll I IIIIIIII IIIII Ill 1111111 11111111111 
*SB1$ - * *SM0$3 * 

Set Readout Time Bas e= mi n Set Readout Range Mult iplier= auto 

I IIIIIIII IIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llllll lllll 11111111111111 1111 
*SLl. 629 99 9E- 05$A* 

Set Dead Time : l . 629999E- OS 

I IIIIIIII IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111 111111111111 
*SCl . OOOOOOE+00$0 * 

Set Calib ration Constant: 1 . 000000E+OO 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll 111 1111111111111 
*M44 - 10CPM$ - * 

Set Detector Model : 44 - lOCPM 

11111111111111111 IIIII IIIII IIIII IIIII IIII I I IIII IIII IIII 
*N316939$7* 

Set Detector Seri al# : 316 939 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*J l. OOOOOOE+09$V* 

Set Ratemeter Alarm : l . OOOOOOE+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll 111111111111111111 
*Kl000000$H* 

Set Scaler Alar m: 1000000 

I IIIIIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill II I Ill lllll 111111111111111111 
*Pl . OOOOOOE+09$ .* 

Set Dose Al arm : l .OOOOOOE+09 

11111111111111111 IIII I I IIII IIII IIII 
*SP2S8* 

SAVE PA.RAMJ;:TERS AS 02 



J\"1101 

14 Oc1obcr J997 Mcn/wo 
I'~ I « 2 Jl,IISC$. l~u,.. fi7/9S 

CERTIFICATE 
No. 363229 
for a Sealed Radioactive Source 

Source Type: Alpba Wide Area Reference Source 

Produc1 Code 
Drawing 
Dimensions or Ac..1.ive Su.rracc 
Overall Dimensions 
Soul'Ce No. 
Kuc,ljdc 

MeasuremeoL Data 
Aetlvhy 

Overall Uncenaint>'• 
Alpha Surface Emission Rate 
Reference Date 
Traceability• 

Leakage and Contamination Test(s) 
T<.':51 Method(sr 
Test(s) pa~~ oo 

Additional Information 

rSQ CJm;l;iiiC.lliOO" 

Recommended Working Life• 
Remark 

Amcnham Buchler 

,.,4. ~C-. 
(l'rod111:Lkm Mnn.i,cr) 

Jvr-11"'1:W 

o!IWI" e~ Kc'l 
Su llf~" ~bl 
l!b-t,-,ls. 1111,,\ tiJ.11 

~ ~lff'k ~.llmli. 
Aact'lble !MIii~ CflH. 
Stt lkwnl<~ ltcpl«Fodrlt 
0.-.l"°'"4 K!t!I ot 

TZRXl922 
VZ-1368 
036 min 
0.i7mrnx3mm 
FS437 
Thorium-230 

3L8 Bq 
:t 10 % 
148 S4 % S ~ In 2.;r stera<lia.o 
30 Scp1cmt,,cr 1997 
Defined on page 2 

IJ October 1997 

C..14645 
10 )'Cllr$ 

--0.. A<t'-1 l l)'F~tt ,._,,_ - '""..a..
',l,d(._ 'fl ....... ,. 

Amer.sham Bocbler 

GmbH&CoKG 
Gieschloe.g I 

0-3SJ 10 Brau.nschwcig_ 

Po5'foch 11 49 

D-.18001 Br.sumch\1.--etg 

Tc~ (053()7) 9'.30-0 

'"" (053()7) 9'.J0-29l 
Fruc,7A!tlttak': 930-237 

,.Amersham 
T#i.t H1nilh Scm,u . Gff.l1tJ1 

()No.d>f ..... II/;) ~t,.,e,, 
~Lt 1l\l ~ 1'I\ t:(llllb Ol~!S 
~~111,_ 
Jlt:r' 1'0 1"'1 '*1. " ""'"' ]!.'J. ;11.mi 



Pact 2 oC 2 Jlll&Oi 
l11:.1,0lt% n. '\Ulil)' UlllflQCC 1)'11•'4 o( 

Ala•ni.111 tlu~CT OabH & O; 1W 
•u c.onil'l<ld ~ UO'/d'I ~ 1u 
Qu.alliy AMIIU.ot (1.JlQA) iccorciill J 
ID lSO 9001, !ull<t 1994-

ni. «"'1.1:-ed ,~cttulO.f'/ V II 111 • Thl& ur1'1'1<.1ce doe111n11 tk trace• 
c,:;,1cde4 uce~Lary U • t • 1, lo'iCll a ab!Ucy oC 11cu11tt111t1at m11!11 111 
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CERTIFICATE OF CALIBRATION 
CUS'l'OM ALPHl\ S'l'AlfDllRD'" 

Radionuclide Th-230 l\ctivity 2.sss nci Serial Number B403 

Reference Date Feb. l. 1994 Half- Life01 
( 7, 54 ± o. 03) x 10" Years 

Alpha Flux Rate ( 2 pi emission rate) 

PRINCIPAL EIIISSIONS'" 

a l pha 

SOURCB DBSCRIP'l'IOH 

Energy lkeVl 

4621.1 
4687.6 

2869,4 particles/minute 

Intensity 111 

23.4 
76.3 

The acti vity is homogenously incorporatod into the anodized layer of 
an aluminum plate. The active dimensions are 150 -inm by 67 mm and the 
overall dimensions are 159 mm by 69 mm by 6.35 mm thick . 

.ME'l'HOD OF CALIBRl\TIOH 
This is a provisional assay. Final assay results will be reported for 
this source upon completion of i ntercon:iparison with the National 
Institute of standards and Technology. 

The total activity and alpha flux rate were calibrated on a wide-area 
gas-flow proportional counter using an efficiency determined through 
intercomparison with the National Institut8 of Standards and 
Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Moasurefflents Assurance Program conducted by the National 
Institute of standards and Technology in cooperation with the U.S. 
Counci l for Energy Awareness. 

TOTAL UHCBRTAill'l'Y (99% Confidence Level) 

Note;i 

Sy·stefflatic uncertainty 
Random uncertainty 

;_::; ;n;dnty 

calibration Laboratory 

+ l,56% ORlGlNAL 
± 0 -971 
± 2.S3t 

Date 

(1) A provisional assay is provided as specified in the Method of 
Calibration. 

(2) Table of Rqdioactive Isotopes, 7th edition, 1986 . 

•LBAK TBST CBR'l'lFICllTIOff OH REVERSE • 

nath American Scientific, Inc 7435 Greenbush /Wa, Nonh Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-0164 
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CERTIFICATE 
No. 363235 

for a Sealed Rndio..1cllve Source 

Source Type: Beta Wide Arca Reference Source 

Prod UCl Cc:>de 
Drawing 
Dlmensiol\S of Ac1ive Surface 
Overall Dimcni;ions 
S,ourcc No. 
Nuclide 

Measurement Data 
Activity 

OveraJJ Unoortainl)'• 
Bet.a Surface Emission Rate 
Refe.renc.e Da te 
Traceability• 

t.eakage and Contamination Te.<t(s) 

Test MelhOd(sr 
Test(s) passed on 

Additional (nformation 

ISO Cias~i(i<:atjon• 
Reoommen<led Working Life• 
Remark 
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,·.A. ,;r-._ 
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llnr..,....Haae& 
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VZ, 13(,8 
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FS 450 
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365 Bq 
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30 Septeinber 1997 
Odined on page 2 

13 October 1997 

C.34645 
10 years 
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Dr.-t.< &o,t AO ~l 
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CERTIFICATE OF CALIBRATION 
CUSTOM BETA STANOARD1-' • 

Radionuclide TC-99 Activity g.5Q4 nCi serial Number B3,99 

Reference Date April 1, 1994 Half-Liee<al (2.13 ± 0,05) X 10s Y@AtS 

Beta Flux Rate { 2 pi emission rate ) 12131.9 particlestminute 

PRIKCIPAL EMISSIONS'"> 

I:lrul Enerav lkeVl Intensity <tl 

beta E... 0 294 
E,.~ = 85 10 0 

SOURCE DESCRIPTION 

' 

The activity is homogeneously incorporated into the anodized layer of 
an aluminum plate. Tho active dimensions are 150 mm by 67 mm and the 
overall dimensions are 159 mm by 69 mm by 6.35 mm thick. 

METHOD OF CALIBRATION 
This is a provisional assay. Final assay results will be reported for 
t .his source upon completion of intercomparison with the National 
I nstitute of st~ndards and Technology . 

The total activity and beta flux rate were calibrated on a wide-area 
gas-flow proportional counter using an efficiency determined through 
intercomparison with the National Institute of Standards and 
Technology. 

North American scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the U.S. 
Council for Energy Awareness. 

TOTAL UNCBR'l'AIKTY {99% Confidence Level) 

Notes 

Systematic uncertainty 
Weigh i ng uncertainty J ;:;~;_rtainty 

Calibration Laboratory 

± 3, 08% 
± 0,221 
± 3 .80% 

Date 

(1) A provisional assay is provided as specified in the Method of 
calibration. 

(2) Table Qf Radioactive Isotopes, 7th edition, 1986. 

• LEAK TEST CBR'l'Il'ICATION OK REVERSE• 

North American Scientific, In~ 7~ Greenbush Aw., Nor1h Hollywood, CA 91605 (818) 503-9201 Fax (818) 503-01$4 



~ 
E NERGY SOLUTIONS 

EnergyS0lu1io11s Services, Inc. 
I 570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISFStaff@energysolutions.com 

This Ccr1ificatc will be aceomnanied bv Calibration Charts or Rcadin•s where analicable 

Customer )nfo..rmatio,n Instrument Information 

Customer Name.: EnergySolutions Instrument Services Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 Model: 2929 Serial Number: 118407 

Contact Name: Tony Riggs Probe: 43-10·1 Serial Number: 092751 
Customer Purchase Work Order Calibration Method: 
Order Number: N/A Number: NI A Electronic And Source 

lnstrumeritCa~Ubratlon lJiformatiQ_n 

CALIBRATION 
CERTIFICATE 

M&TE IO Number Calibration Due Date Environmental Conditions 

Thermometer 2551 11/16/12 Temperature (0 C) 24.3 

Barometer 2551 11/16/12 Pressure (mmHg) 741 

Humidi(Y 992290 05131/13 Humidify(%) 43.0 

Pulse Generator 43855 02/2Ul3 

DVM 92260808 02/21/13 
Calibrated in accordance with CP-JN-WJ-235 

Isotope Souree lD Number lkcayed Activil)'. (dpm) 2P1 $ mlsslons (EPM) Sour.cc Cert. D~t~ 

Pu23
' 071201 20,574 10,390 / min 05/01/12 

T~ 099608 21,311 10,SOO I min 08/08/96 

Tb"o 071203 16,590 8,379 / min 05/01/12 

SrV'° 129676 12,820 9,027 / min 05/12103 

Frequency Calibration 

Desired (cpm) Tolerances (cpm) 
Alpha As Found Alpha As Left Beta As Found Beta As L<,ft 

/com) (com\ '·-m\ /enm\ 

40 40 40 40 40 40 
400 (392 • 408) 396 396 396 396 

4,000 (3,920 . 4,080) 3,962 3,962 3,961 3,961 

40,000 (39.2K • 40.SK) 39,628 39,628 39,634 39,634 

400,000 (392K • 408K) 396,326 396,326 396,301 396,301 

Background Determination Alpha As Found Alpha As Left Beta As Found Beta As Left 

Couots, c, 12 10 923 849 

Time, T• (min) 20 20 20 20 

Rate, Rb (cpm) 0.60 0.50 46.15 42.45 

Statement of Certification 
We Certify that the instl\unent listed above was calibrated and inspected prior to shipment and that it met aJI the M anufacturas published operating specifications. We 
further cel'Cify that our Calibration Measureaneuts are traceable to the National Institute of Standards ar,d Technology. (We arc not responsible for damage incurred 
during shinmem or use of th~ inscn1men1). 

Calibrated Bv: ~~ 2-:' . Reviewed 8 v: l !i//(}~ Date: 10/a. 1, I }L-
p I • Calibra,w,n n•e 16 mo.\: 04/26/2013 Calibration Date: 10/26/2012 I • Calibration Due 112 mo.\: 10/26/2013 

~rat1onnue date 1s de endenc on users regu1atory requtremcnts. p 

Page I of 4 



CROSS TALK & _EFFICIENCY SHEET 

Instrument ID: 118407 

As Found Alpha Threshold (m V) As Left Alpha Threshold (mV) 

155 175 

Alpha Source: Cross Talk - Performed using Pu"' #071201 

Parame.te,r and T olcrance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Sourc,e Cou_ot, C1 35,864 35,048 827 651 

Time, T, (min) 5 5 s 5 

Rate, R, (cpm) R.i,, = 7,172.8 R.i,1 a 7,009.6 R.111- 165.4 R.i,i - 130.2 
4TT EFF (% Net cpm/dpm) 

34.9 % 34.J % NIA NIA (>25%\ 

2TT EFF (% Net cpm/emissions) 69.0 % 67.5% NIA NIA 

%Crosstalk fa to Pl R.111 - R,111 130.2- 42.45 

(< 10%) = = 1.3 % 

R.toi -RbfOI 7,009.6 - 0.5 

As Found Beta Low Threshold As Left Beta Low Threst,old As Found Beta High Threshold As Left Beta Higb'Tbreshold 

3.4mV 4.0mV 60 mV SOmV 

Beta Source: Cross Talk Pe,;formed Using Tc99 #099608 

Paramete,- and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, C, 4 3 25,599 23,893 

Time, T, (min) 5 5 5 5 

Rate, R, (cpm) R.,.1 • 0.8 R.i,1 • 0.6 ll.iJll • 5,119.8 R,IJI • 4,778.6 
4TT EFF (% Not cpm/dpm) 

NIA NIA 23.8 % 22.2 % "'10%\ 

2TT EFF (% Net cpm/emfssloos) NIA NIA 48.3 % 45.1 % 

%Crosstalk IP to aJ R.i,,- R.1,1 0.6 - 0.5 (< 1%) • • 0.002% 
R,,,, - R,,., 4,778.6 - 42.45 

High Voltage Power Supply Calibration 

Desired Voltage Tole.ranee DVM As Found DVM As Lefl 2929 Meter As Found 2929 Meter As Left 

600 540 - 660 582 582 600 600 

800 720 • 880 800 800 800 800 

1,000 900 - 1,100 1,004 1,004 1,000 1,000 

1,200 1,080 • 1,320 1,210 1,210 1,200 1,200 

1,300 1,170 • 1,430 1,310 1,310 1,300 1,300 

As Found Vern Dial Reading As Left Vern Dial Reading 
lilgh Voltage 

735 3.00 725 2.97 

Statement of Certtficatioo 
We Certify that the Ulstrument listed above was calibrated and iospo.:-tod priol' to shipment and that it met aJJ the Manufacturers published operating specifications. We 
forth er Cffli.fy Lhat our Calibration Measurements are uaceable to th~ NationaJ Institute of Standards and TecbnoJogy, (We are not responsibJe.10r damage incurred 
durino shiome11t or use of this instrumait). 

?~ ?~ J Re,1ewed By: 'W'£f 1,, - iOlz.r,, /J 'L Calibrated By: ~ Date: , 
• Call"' ti"" Oue 16 mo.): 04/26/2013 Calibration Date: 10/26/2012 
• Calibration Due (12 mo.): 10/26/2013 

---.---ea::Jiliranon aue <late 1s o enoent on users re u1ato rcqu1r<:ments. g ry 

Page 2 of4 



EFFICIENCY SHEET 

Instrument ID: 118407 

As Found Alpha Threshold (mV) As Ufl Alpha Threshold (mV) 

155 175 

Alpha Source: Efficiency determined using Th"' #071203 

Parameter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, C, 28,579 28,1-82 2,135 1,593 

Time, T, (min) 5 5 5 5 

Rate, R, (cpro) R.1,1 • 5,715.8 R.1,1 = 5,656.4 R.1'1 = 427.0 R.1,1 = 318.6 
4 TT EFF (% Net cpm/dpm) 

34.4 % 34.J % NIA NIA {>'25%\ 

2TT EFF (% Net 
68.2% 67.S % NIA NIA c.nm/emlsslons) 

As Found Beta Low Threshold As Left Beta Low Threshold As Found Beta High Threshold As Left Beta High Threshold 

3.4 mV 4.0mV 60mV SOmV 

B_eta Source.: Efficiency determined using Sry" #129676 

Parameter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, C, 26 24 22,327 20,427 

Time, T, (min) 5 5 5 5 

Rate, R, (cpm) R.1,1 =5.2 R.1,1 = 4.8 R,tp) = 4,465.4 R.JPJ = 4,085.4 
4TT EFF (% Net cpm/dpm) 

NIA NIA 34.5% 31.5 % "'-10%\ 
2TT EFF (% Net NIA NIA 49.0% 44.8 % cam/emissions) 

Statement of Certification 

We Certify that the instrument listed above was calibra!Cd and inspected prior 10 shipment and that it met all the Manufacturers published operating 
specifications. We further cer1ify that our Calibration Measurements are trae<able to the National lnstinne of Standards and Tecbnology. (We are not 
rcsnr.nsiblc for damae:e incurred durin2 shiDment or use of this insmunent). 

Calibrated Bv: ~kZ<~ - r Reviewed By: 0/.///}~ Date: !~/Z-6/1<-,,,. 
I •"' m,.kiloo Due l6 mo.\: 04/26/2013 Calibration Date: 10/26/2012 
I• Calibration Due 02 mo.): 10/26/2013 

• Calibranon due date 1s dependent on users regu1al0ry rcqu1.rcmcnts. 

Page 3 of4 



Instrument JD: 118407 

S ource anU Background Plateau Wo.rJ<sbeet 

High Voliage Baekgrou.nd Al1>lia Source Beta So\ll'ce Cross Talk 

Alpba Beta Alpha Beta Alpha Beta o top p too 

600 

650 

700 

750 

800 

850 See attached sheet for backgrou_nd aod source plateaus 

900 

950 

1000 

1050 

1100 

1150 

Statement of Certification 

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating 
Specifications. We further certify that our Calibration Measurements arc traceable to the National Institute of Standards and Technology. (We are not 
resoonsible for d.amaee incurred durin~ shinment or use of this instrument\. 
Instrument 

Calibrated Bv: :?~k ~e-<-- Re.viewed By: ~/;a j,, ,,,,,;.- Date: i of 2£,, /rz.. 
Calibration Date: 10/2612012 

, I • Cal' 1 Uue (6 mo.l: 0412612013 
I • Calibration Due (12 mo.l: 10126/2013 

• Callbraoon due aate 1s oepenuent on users regulatory requucmcnts. 

Page 4 of4 



Computer Equivalent of Form IN-Wl-235-F1 (Page 4 of 6) 

Beta Source Chi-Square Test 

Ludlum Model 2929 Serial Number: 

Count Number /Nl 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Source Count Ix) 

!= 

Mean = 4728.70 

o = 61 .54 

4799 
4701 
4744 
4661 
4798 
4634 
4718 
4852 
4687 
4719 
4743 
4718 
4732 
4761 
4649 
4736 
4618 
4805 
4706 
4793 

94574 

118407 

Reduce Chi Square= 0.800845 
Reduced Chi Pass/Fail= !PASS I 

Performed By/Date 

Reviewed By/Date 

Tc-99 

x-Mean 

70.30 
-27.70 
15.30 

-67.70 
69.30 

-94.70 
-10.70 
123.30 
-41.70 

-9.70 
14.30 

-10.70 
3.30 

3230 
-79.70 

7.30 
-110.70 

76.30 
-22.70 
64.30 

(x-Mean)' = 

Chi'= 15.22 

2o= 123.0765 

3o= 184.61 

099608 

Ix-Meant 

4942.09 
767.29 
234.09 

4583.29 
4802.49 
8968.09 

114.49 
15202.89 

1738.89 
9409 

204.49 
114.49 
10.89 

1043.29 
6352.09 

53.29 
12254.49 
5821 .69 

515.29 
4134.49 

71952.20 



Computer Equivalent of Form IN-Wl-235-F1 (Page 4 of 6) 

Alpha Source Chi-Square Test 

Ludlum Model 2929 Serial Number: 

Count Number IN) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Source Count Ix) 

1:= 

Mean = 5645.75 

a = 83.3 1 

5712 
5632 
5610 
5591 
5638 
5671 
5646 
5538 
5623 
5634 
5794 
5549 
5649 
5671 
5716 
5791 
5718 
5578 
5449 
5705 

112915 

118407 

Reduce Chi Square= 1.229315 
Reduced Chi Pass/Fail= !PASS I 

Performed By/Date 

Reviewed By/Date 

x-Mean 

66.25 
-1 3.75 
-35.75 
-54.75 
-7.75 
25.25 
0.25 

-107.75 
-22.75 
-11 .75 
148.25 
-96.75 

3.25 
25.25 
70.25 

145.25 
72.25 

-67.75 
-196.75 

59.25 

Source Nuclide 
Th-230 

(x-Mean)2 = 

Chi'= 23.36 

2a= 166.618221 

3a= 249.93 

Source ID 
071203 

(x-Mean)2 

4389.06 
189.06 

1278.06 
2997.56 

60.06 
637.56 

0.06 
11610.06 

517.56 
138.06 

21978.06 
9360.56 

10.56 
637.56 

4935.06 
21097.56 
5220.06 
4590.06 

38710.56 
3510.56 

131867.75 



Safety and Ecology Corporation SEC PROCEDURE 

2800 Solway Road 

Knoxville, TN 37931 

Calibration Certificate 

Calibration C•rtlflcate for LV·1,Serlal # 003696, Ber Code# ,Pro~rty # SEC-1227 

D•t•: 08/06113 

Loutlot'I: 9999, 

Technician: 

EQU&PME:NT USE.P DURING CALl8RADQN 

sec;:.,s~os i:tev 3 

MODEL: C:AL, DUE: 11/20'13 

MODEL: 

i!IS FQMNP PATA 

SERIAL#: CAL. DUE: 

N Physic .. Condition UNSAT AS LEFT DATA 
f!O l.PM 

60 LPM As Lift C.llbr•tor Flow lndoCation: 

Unit oUt.a,ure: @ LPM O CFM 

80 LPM $0 LPM 60 LPM 

ti'.! Ne ltl• lndi'lidual Counts Within 10"4 of the Average? 

CALIBRATION OATA TARGET VALUE AIR SAMPLER READIHG CALIBRATOR READIHG 

30,00 LPM J0.00 LPM 31,00 LJ>M 

50.00 LPM 50.00 LPM 50.60 LPM 

ro.oo LPM 10,00 LPM '11.00 LPM 

.. U'l4 

00 U'M 

eo.oo LPM 

ERROR % 

3.33% LPM 

1.20% LPM 

z.se% LPM 

Nt S,1,np1t1 Stt1ffl.Q 60.00 G2l ts !nor Wktwn 10,r.? 

lleproct!Xiblhty 60 LPfll 60 LPM 60 LPM 80.00 LPM 

2j /JVf the lneltvi<f"'"" Coonts WlltMn 10% of the Aver•o•? 
Air s-.i.r , ot,;,mo.t., , .. ding: 0 v,o MonU'fac:luN:11"5 lndie4bon @ u .:.o Ccitr'eci.ed Morlli~ 0 NIA. 

Bar Code#: 

te Instrument i , Ol,e For Nut Carlbrt tiol'; N/Otf14 

Pertonned l>y:.Lj~lf.:4:-===~ Reviewed by.~ 0¥te,: ?'-./UJ 
Priinted Name: 

Pa,,. f of f 
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Daily Instrument Response Checks 

 
 
 
 
 
 
 
 
 
 
 



 

 

 
 

 
 
 

Chi Square Tests 
 
 
 
 
 
 
 
 
 
 
 
 
 



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head
Instrument Model: 2350-1 Instrument Serial No. 126197

Last Calibration Date: 4/20/2012 Background Count Rate: 4993 CB

Detector Model: 44-10 Detector Serial No.: 192598

Today's Date: 2/12/2013 Data Collected by: William Wylie
Source ID: 119313 Activity 6,670,000 dpm Efficiency: N/A %
Radionuclide: Cs-137 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 219783 214790 -390.05 152139.00
2 219672 214679 -501.05 251051.10
3 220606 215613 432.95 187445.70
4 219789 214796 -384.05 147494.40
5 219123 214130 -1050.05 1102605.005 219123 214130 1050.05 1102605.00
6 219456 214463 -717.05 514160.70
7 220121 215128 -52.05 2709.20
8 220043 215050 -130.05 16913.00
9 220145 215152 -28.05 786.80

10 220174 215181 0.95 0.90
11 220212 215219 38.95 1517.10
12 220255 215262 81.95 6715.80
13 220343 215350 169 95 28883 0013 220343 215350 169.95 28883.00
14 220432 215439 258.95 67055.10
15 220589 215596 415.95 173014.40
16 220389 215396 215.95 46634.40
17 220841 215848 667.95 446157.20
18 220587 215594 413.95 171354.60
19 220126 215133 -47.05 2213.70
20 220775 215782 601.95 362343.80

(C )2
Total 4403461 4303601 SUM 3681194.95 Σ(CI - c)2

Mean Count:  c 215180
Chi Squared Value (C2): 17.11 10.11 - 30.14 Standard Deviation: 440

 + 20% Value: 258216  - 20% Value: 172144

Calculations Completed by: William Wylie Date: 2/12/2013

Reviewed by:            Daniel Spicuzza Date: 2/12/2013

ALEUT WORLD SOLUTIONS FORM AWS-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head
Instrument Model: 2350-1 Instrument Serial No. 120633

Last Calibration Date: 8/15/2012 Background Count Rate: 5428 CB

Detector Model: 44-10 Detector Serial No.: 316939

Today's Date: 2/12/2013 Data Collected by: William Wylie
Source ID: 119313 Activity 6,670,000 dpm Efficiency: N/A %
Radionuclide: Cs-137 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 218235 212807 -95.15 9053.52
2 217983 212555 -347.15 120513.12
3 218109 212681 -221.15 48907.32
4 218093 212665 -237.15 56240.12
5 217856 212428 -474.15 224818.225 217856 212428 474.15 224818.22
6 217643 212215 -687.15 472175.12
7 218094 212666 -236.15 55766.82
8 218034 212606 -296.15 87704.82
9 217894 212466 -436.15 190226.82

10 218432 213004 101.85 10373.42
11 218120 212692 -210.15 44163.02
12 218032 212604 -298.15 88893.42
13 219234 213806 903 85 816944 8213 219234 213806 903.85 816944.82
14 219002 213574 671.85 451382.42
15 218368 212940 37.85 1432.62
16 218803 213375 472.85 223587.12
17 219035 213607 704.85 496813.52
18 218025 212597 -305.15 93116.52
19 219045 213617 714.85 511010.52
20 218566 213138 235.85 55625.22

(C )2
Total 4366603 4258043 SUM 4058748.55 Σ(CI - c)2

Mean Count:  c 212902
Chi Squared Value (C2): 19.06 10.11 - 30.14 Standard Deviation: 462

 + 20% Value: 255483  - 20% Value: 170322

Calculations Completed by: William Wylie Date: 2/12/2013

Reviewed by:            Daniel Spicuzza Date: 2/12/2013

ALEUT WORLD SOLUTIONS FORM AWS-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head
Instrument Model: 2350-1 Instrument Serial No. 79037

Last Calibration Date: 8/15/2012 Background Count Rate: 4687 CB

Detector Model: 44-10 Detector Serial No.: 316936

Today's Date: 2/12/2013 Data Collected by: Daniel Spicuzza
Source ID: 119313 Activity 6,670,000 dpm Efficiency: N/A %
Radionuclide: Cs-137 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 200785 196098 276.20 76286.44
2 200123 195436 -385.80 148841.64
3 200026 195339 -482.80 233095.84
4 199137 194450 -1371.80 1881835.24
5 200652 195965 143.20 20506.245 200652 195965 143.20 20506.24
6 200930 196243 421.20 177409.44
7 201123 196436 614.20 377241.64
8 201234 196547 725.20 525915.04
9 200674 195987 165.20 27291.04

10 200634 195947 125.20 15675.04
11 200621 195934 112.20 12588.84
12 200921 196234 412.20 169908.84
13 200156 195469 352 80 124467 8413 200156 195469 -352.80 124467.84
14 200567 195880 58.20 3387.24
15 200554 195867 45.20 2043.04
16 200501 195814 -7.80 60.84
17 200598 195911 89.20 7956.64
18 200276 195589 -232.80 54195.84
19 200563 195876 54.20 2937.64
20 200101 195414 -407.80 166300.84

(C )2
Total 4010176 3916436 SUM 4027945.2 Σ(CI - c)2

Mean Count:  c 195822
Chi Squared Value (C2): 20.57 10.11 - 30.14 Standard Deviation: 460

 + 20% Value: 234986  - 20% Value: 156657

Calculations Completed by: Daniel Spicuzza Date: 2/12/2013

Reviewed by:            William Haney Date: 2/12/2013

ALEUT WORLD SOLUTIONS FORM AWS-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 202410

Last Calibration Date: 5/17/2012 Background Count Rate: 0.6 CB

Detector Model: 43-93 Detector Serial No.: 299649

Today's Date: 2/12/2013 Data Collected by: William Wylie

NSF Indian Head

Source ID: 039404 Activity 2,869 alphas/min Efficiency: 41.7 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 840 838.9 7.68 58.91
2 876 875.4 44.18 1951.43
3 854 852.9 21.68 469.81
4 844 843.4 12.18 148.23
5 858 856.9 25.68 659.21
6 814 812.9 -18.32 335.81
7 804 802.9 -28.32 802.31
8 795 794.4 -36.82 1356.08
9 809 807.9 -23.32 544.06

10 788 787.4 -43.82 1920.63
11 773 771.9 -59.32 3519.46
12 784 782.9 -48.32 2335.31
13 853 851 9 20 68 427 4613 853 851.9 20.68 427.46
14 860 858.9 27.68 765.91
15 835 833.9 2.68 7.16
16 836 835.4 4.18 17.43
17 861 859.9 28.68 822.26
18 858 857.4 26.18 685.13
19 854 853.4 22.18 491.73
20 847 845.9 14.68 215.36

Total 16636.5 16624.5 SUM 17533.6375 Σ(CI - c)2

Mean Count:  c 831
Chi Squared Value (C2): 21.09 10.11 - 30.14 Standard Deviation: 30

 + 20% Value: 997  - 20% Value: 665

Calculations Completed by: William Wylie Date: 2/12/2013

Reviewed by:            Daniel Spicuzza Date: 2/12/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 202410

Last Calibration Date: 5/17/2012 Background Count Rate: 146 CB

Detector Model: 43-93 Detector Serial No.: 299649

Today's Date: 2/12/2013 Data Collected by: William Wylie

NSF Indian Head

Source ID: 049410 Activity 12,131 betas/min Efficiency: 35.5 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 3083 2937 54.45 2964.80
2 3032 2885.5 2.95 8.70
3 2946 2800 -82.55 6814.50
4 3008 2862 -20.55 422.30
5 3048 2901.5 18.95 359.10
6 3124 2977.5 94.95 9015.50
7 3029 2883 0.45 0.20
8 3122 2975.5 92.95 8639.70
9 2994 2848 -34.55 1193.70

10 2949 2802.5 -80.05 6408.00
11 3008 2862 -20.55 422.30
12 2998 2851.5 -31.05 964.10
13 3038 2891 5 8 95 80 1013 3038 2891.5 8.95 80.10
14 3021 2875 -7.55 57.00
15 3025 2878.5 -4.05 16.40
16 3046 2900 17.45 304.50
17 2984 2837.5 -45.05 2029.50
18 3041 2895 12.45 155.00
19 3039 2893 10.45 109.20
20 3041 2894.5 11.95 142.80

Total 60571 57651 SUM 40107.45 Σ(CI - c)2

Mean Count:  c 2883
Chi Squared Value (C2): 13.91 10.11 - 30.14 Standard Deviation: 46

 + 20% Value: 3459  - 20% Value: 2306

Calculations Completed by: William Wylie Date: 2/12/2013

Reviewed by:            Daniel Spicuzza Date: 2/12/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 184949

Last Calibration Date: 7/11/2012 Background Count Rate: 0.3 CB

Detector Model: 43-93 Detector Serial No.: 268605

Today's Date: 2/25/2013 Data Collected by: William Wylie

NSF Indian Head

Source ID: 039404 Activity 2,869 alphas/min Efficiency: 35.1 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 771 770.7 -35.95 1292.40
2 827 826.7 20.05 402.00
3 796 795.7 -10.95 119.90
4 814 813.7 7.05 49.70
5 825 824.7 18.05 325.80
6 798 797.7 -8.95 80.10
7 845 844.7 38.05 1447.80
8 790 789.7 -16.95 287.30
9 814 813.7 7.05 49.70

10 833 832.7 26.05 678.60
11 811 810.7 4.05 16.40
12 823 822.7 16.05 257.60
13 840 839 7 33 05 1092 3013 840 839.7 33.05 1092.30
14 801 800.7 -5.95 35.40
15 796 795.7 -10.95 119.90
16 832 831.7 25.05 627.50
17 763 762.7 -43.95 1931.60
18 765 764.7 -41.95 1759.80
19 788 787.7 -18.95 359.10
20 807 806.7 0.05 0.00

Total 16139 16133 SUM 10932.95 Σ(CI - c)2

Mean Count:  c 807
Chi Squared Value (C2): 13.55 10.11 - 30.14 Standard Deviation: 24

 + 20% Value: 968  - 20% Value: 645

Calculations Completed by: William Wylie Date: 2/25/2013

Reviewed by:            Daniel Spicuzza Date: 2/25/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 184949

Last Calibration Date: 7/11/2012 Background Count Rate: 165 CB

Detector Model: 43-93 Detector Serial No.: 268605

Today's Date: 2/25/2013 Data Collected by: William Wylie

NSF Indian Head

Source ID: 049410 Activity 12,131 betas/min Efficiency: 28.1 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 3256 3091 -92.10 8482.41
2 3312 3147 -36.10 1303.21
3 3321 3156 -27.10 734.41
4 3345 3180 -3.10 9.61
5 3364 3199 15.90 252.81
6 3381 3216 32.90 1082.41
7 3402 3237 53.90 2905.21
8 3352 3187 3.90 15.21
9 3425 3260 76.90 5913.61

10 3378 3213 29.90 894.01
11 3421 3256 72.90 5314.41
12 3387 3222 38.90 1513.21
13 3401 3236 52 90 2798 4113 3401 3236 52.90 2798.41
14 3326 3161 -22.10 488.41
15 3383 3218 34.90 1218.01
16 3420 3255 71.90 5169.61
17 3280 3115 -68.10 4637.61
18 3247 3082 -101.10 10221.21
19 3310 3145 -38.10 1451.61
20 3251 3086 -97.10 9428.41

Total 66962 63662 SUM 63833.8 Σ(CI - c)2

Mean Count:  c 3183
Chi Squared Value (C2): 20.05 10.11 - 30.14 Standard Deviation: 58

 + 20% Value: 3820  - 20% Value: 2546

Calculations Completed by: William Wylie Date: 2/25/2013

Reviewed by:            Daniel Spicuzza Date: 2/25/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2929 Instrument Serial No. 118417

Last Calibration Date: 10/26/2012 Background Count Rate: 0.77 CB

Detector Model: 43-10-1 Detector Serial No.: 092751

Today's Date: 2/12/2013 Data Collected by: Daniel Spicuzza

NSF Indian Head

Source ID: 119701 Activity 8,880 alphas/min Efficiency: 72.0 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 5357 5356.23 105.60 11151.36
2 5196 5195.23 -55.40 3069.16
3 5246 5245.23 -5.40 29.16
4 5210 5209.23 -41.40 1713.96
5 5198 5197.23 -53.40 2851.56
6 5214 5213.23 -37.40 1398.76
7 5373 5372.23 121.60 14786.56
8 5209 5208.23 -42.40 1797.76
9 5261 5260.23 9.60 92.16

10 5246 5245.23 -5.40 29.16
11 5257 5256.23 5.60 31.36
12 5198 5197.23 -53.40 2851.56
13 5255 5254 23 3 60 12 9613 5255 5254.23 3.60 12.96
14 5309 5308.23 57.60 3317.76
15 5240 5239.23 -11.40 129.96
16 5208 5207.23 -43.40 1883.56
17 5339 5338.23 87.60 7673.76
18 5189 5188.23 -62.40 3893.76
19 5362 5361.23 110.60 12232.36
20 5161 5160.23 -90.40 8172.16

Total 105028 105012.6 SUM 77118.8 Σ(CI - c)2

Mean Count:  c 5251
Chi Squared Value (C2): 14.69 10.11 - 30.14 Standard Deviation: 64

 + 20% Value: 6301  - 20% Value: 4201

Calculations Completed by: Daniel Spicuzza Date: 2/12/2013

Reviewed by:            William Haney Date: 2/12/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2929 Instrument Serial No. 118417

Last Calibration Date: 10/26/2012 Background Count Rate: 41.8 CB

Detector Model: 43-10-1 Detector Serial No.: 092751

Today's Date: 2/12/2013 Data Collected by: Daniel Spicuzza

NSF Indian Head

Source ID: 119715 Activity 10,800 betas/min Efficiency: 48.5 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 13189 13147.2 84.50 7140.25
2 13116 13074.2 11.50 132.25
3 13233 13191.2 128.50 16512.25
4 13021 12979.2 -83.50 6972.25
5 13145 13103.2 40.50 1640.25
6 13210 13168.2 105.50 11130.25
7 13185 13143.2 80.50 6480.25
8 13174 13132.2 69.50 4830.25
9 13166 13124.2 61.50 3782.25

10 13120 13078.2 15.50 240.25
11 13006 12964.2 -98.50 9702.25
12 13298 13256.2 193.50 37442.25
13 13021 12979 2 83 50 6972 2513 13021 12979.2 -83.50 6972.25
14 13065 13023.2 -39.50 1560.25
15 13047 13005.2 -57.50 3306.25
16 13013 12971.2 -91.50 8372.25
17 13105 13063.2 0.50 0.25
18 12889 12847.2 -215.50 46440.25
19 12954 12912.2 -150.50 22650.25
20 13133 13091.2 28.50 812.25

Total 262090 261254 SUM 196119 Σ(CI - c)2

Mean Count:  c 13063
Chi Squared Value (C2): 15.01 10.11 - 30.14 Standard Deviation: 102

 + 20% Value: 15675  - 20% Value: 10450

Calculations Completed by: Daniel Spicuzza Date: 2/12/2013

Reviewed by:            William Haney Date: 2/12/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head
Instrument Model: 2350-1 Instrument Serial No. 117014

Last Calibration Date: 6/27/2013 Background Count Rate: 4438 CB

Detector Model: 44-10 Detector Serial No.: 316939

Today's Date: 8/19/2013 Data Collected by: William Wylie
Source ID: O19456 Activity 6,670,000 dpm Efficiency: N/A %
Radionuclide: Cs-137 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 230632 226194 63.40 4019.56
2 229960 225522 -608.60 370393.96
3 231230 226792 661.40 437449.96
4 230526 226088 -42.60 1814.76
5 230180 225742 -388.60 151009.965 230180 225742 388.60 151009.96
6 230148 225710 -420.60 176904.36
7 230767 226329 198.40 39362.56
8 230482 226044 -86.60 7499.56
9 230675 226237 106.40 11320.96

10 229836 225398 -732.60 536702.76
11 230094 225656 -474.60 225245.16
12 230432 225994 -136.60 18659.56
13 231019 226581 450 40 202860 1613 231019 226581 450.40 202860.16
14 230622 226184 53.40 2851.56
15 230984 226546 415.40 172557.16
16 231649 227211 1080.40 1167264.16
17 230291 225853 -277.60 77061.76
18 230710 226272 141.40 19993.96
19 230678 226240 109.40 11968.36
20 230457 226019 -111.60 12454.56

(C )2
Total 4611372 4522612 SUM 3647394.8 Σ(CI - c)2

Mean Count:  c 226131
Chi Squared Value (C2): 16.13 10.11 - 30.14 Standard Deviation: 438

 + 20% Value: 271357  - 20% Value: 180904

Calculations Completed by: William Wylie Date: 8/19/2013

Reviewed by:            Daniel Spicuzza Date: 8/19/2013

ALEUT WORLD SOLUTIONS FORM AWS-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head
Instrument Model: 2350-1 Instrument Serial No. 98639

Last Calibration Date: 6/27/2013 Background Count Rate: 4613 CB

Detector Model: 44-10 Detector Serial No.: 316936

Today's Date: 8/19/2013 Data Collected by: Harry Obregon
Source ID: O19456 Activity 6,670,000 dpm Efficiency: N/A %
Radionuclide: Cs-137 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 215598 210985 273.75 74939.06
2 215502 210889 177.75 31595.06
3 215506 210893 181.75 33033.06
4 215714 211101 389.75 151905.06
5 214518 209905 -806.25 650039.065 214518 209905 806.25 650039.06
6 216221 211608 896.75 804160.56
7 216247 211634 922.75 851467.56
8 214301 209688 -1023.25 1047040.56
9 215721 211108 396.75 157410.56

10 215621 211008 296.75 88060.56
11 215137 210524 -187.25 35062.56
12 215365 210752 40.75 1660.56
13 214980 210367 344 25 118508 0613 214980 210367 -344.25 118508.06
14 214517 209904 -807.25 651652.56
15 215347 210734 22.75 517.56
16 215290 210677 -34.25 1173.06
17 215555 210942 230.75 53245.56
18 214793 210180 -531.25 282226.56
19 215173 210560 -151.25 22876.56
20 215379 210766 54.75 2997.56

(C )2
Total 4306485 4214225 SUM 5059571.75 Σ(CI - c)2

Mean Count:  c 210711
Chi Squared Value (C2): 24.01 10.11 - 30.14 Standard Deviation: 516

 + 20% Value: 252854  - 20% Value: 168569

Calculations Completed by: Harry Obregon Date: 8/19/2013

Reviewed by:            Daniel Spicuzza Date: 8/19/2013

ALEUT WORLD SOLUTIONS FORM AWS-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 297848

Last Calibration Date: 11/8/2012 Background Count Rate: 0.2 CB

Detector Model: 43-93 Detector Serial No.: 323069

Today's Date: 8/19/2013 Data Collected by: Harry Obregon

NSF Indian Head

Source ID: 039404 Activity 2,869 alphas/min Efficiency: 40.9 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 781 780.8 -35.60 1267.36
2 818 817.8 1.40 1.96
3 844 843.8 27.40 750.76
4 862 861.8 45.40 2061.16
5 808 807.8 -8.60 73.96
6 838 837.8 21.40 457.96
7 825 824.8 8.40 70.56
8 845 844.8 28.40 806.56
9 839 838.8 22.40 501.76

10 803 802.8 -13.60 184.96
11 800 799.8 -16.60 275.56
12 817 816.8 0.40 0.16
13 805 804 8 11 60 134 5613 805 804.8 -11.60 134.56
14 798 797.8 -18.60 345.96
15 793 792.8 -23.60 556.96
16 812 811.8 -4.60 21.16
17 823 822.8 6.40 40.96
18 816 815.8 -0.60 0.36
19 855 854.8 38.40 1474.56
20 750 749.8 -66.60 4435.56

Total 16332 16328 SUM 13462.8 Σ(CI - c)2

Mean Count:  c 816
Chi Squared Value (C2): 16.49 10.11 - 30.14 Standard Deviation: 27

 + 20% Value: 980  - 20% Value: 653

Calculations Completed by: Harry Obregon Date: 8/19/2013

Reviewed by:            Daniel Spicuzza Date: 8/19/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 297848

Last Calibration Date: 11/8/2012 Background Count Rate: 157 CB

Detector Model: 43-93 Detector Serial No.: 323069

Today's Date: 8/19/2013 Data Collected by: Harry Obregon

NSF Indian Head

Source ID: 049410 Activity 12,131 betas/min Efficiency: 32.4 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 3456 3299 60.10 3612.01
2 3431 3274 35.10 1232.01
3 3398 3241 2.10 4.41
4 3412 3255 16.10 259.21
5 3455 3298 59.10 3492.81
6 3325 3168 -70.90 5026.81
7 3373 3216 -22.90 524.41
8 3402 3245 6.10 37.21
9 3472 3315 76.10 5791.21

10 3351 3194 -44.90 2016.01
11 3434 3277 38.10 1451.61
12 3425 3268 29.10 846.81
13 3351 3194 44 90 2016 0113 3351 3194 -44.90 2016.01
14 3379 3222 -16.90 285.61
15 3379 3222 -16.90 285.61
16 3480 3323 84.10 7072.81
17 3358 3201 -37.90 1436.41
18 3281 3124 -114.90 13202.01
19 3333 3176 -62.90 3956.41
20 3423 3266 27.10 734.41

Total 67918 64778 SUM 53283.8 Σ(CI - c)2

Mean Count:  c 3239
Chi Squared Value (C2): 16.45 10.11 - 30.14 Standard Deviation: 53

 + 20% Value: 3887  - 20% Value: 2591

Calculations Completed by: Harry Obregon Date: 8/19/2013

Reviewed by:            Daniel Spicuzza Date: 8/19/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 297779

Last Calibration Date: 11/9/2012 Background Count Rate: 0.2 CB

Detector Model: 43-93 Detector Serial No.: 323064

Today's Date: 8/19/2013 Data Collected by: Adolfo Matus Jr.

NSF Indian Head

Source ID: 039404 Activity 2,869 alphas/min Efficiency: 40.7 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 858 857.8 15.10 228.01
2 850 849.8 7.10 50.41
3 868 867.8 25.10 630.01
4 819 818.8 -23.90 571.21
5 849 848.8 6.10 37.21
6 815 814.8 -27.90 778.41
7 854 853.8 11.10 123.21
8 865 864.8 22.10 488.41
9 833 832.8 -9.90 98.01

10 859 858.8 16.10 259.21
11 804 803.8 -38.90 1513.21
12 810 809.8 -32.90 1082.41
13 815 814 8 27 90 778 4113 815 814.8 -27.90 778.41
14 889 888.8 46.10 2125.21
15 808 807.8 -34.90 1218.01
16 857 856.8 14.10 198.81
17 877 876.8 34.10 1162.81
18 877 876.8 34.10 1162.81
19 805 804.8 -37.90 1436.41
20 846 845.8 3.10 9.61

Total 16858 16854 SUM 13951.8 Σ(CI - c)2

Mean Count:  c 843
Chi Squared Value (C2): 16.56 10.11 - 30.14 Standard Deviation: 27

 + 20% Value: 1011  - 20% Value: 674

Calculations Completed by: Adolfo Matus Jr. Date: 8/19/2013

Reviewed by:            Daniel Spicuzza Date: 8/19/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 297779

Last Calibration Date: 11/9/2012 Background Count Rate: 140 CB

Detector Model: 43-93 Detector Serial No.: 323064

Today's Date: 8/19/2013 Data Collected by: Adoldo Matus Jr.

NSF Indian Head

Source ID: 049410 Activity 12,131 betas/min Efficiency: 25.9 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 2245 2105 -39.30 1544.49
2 2346 2206 61.70 3806.89
3 2296 2156 11.70 136.89
4 2245 2105 -39.30 1544.49
5 2300 2160 15.70 246.49
6 2303 2163 18.70 349.69
7 2279 2139 -5.30 28.09
8 2317 2177 32.70 1069.29
9 2334 2194 49.70 2470.09

10 2293 2153 8.70 75.69
11 2287 2147 2.70 7.29
12 2320 2180 35.70 1274.49
13 2371 2231 86 70 7516 8913 2371 2231 86.70 7516.89
14 2322 2182 37.70 1421.29
15 2284 2144 -0.30 0.09
16 2134 1994 -150.30 22590.09
17 2272 2132 -12.30 151.29
18 2216 2076 -68.30 4664.89
19 2210 2070 -74.30 5520.49
20 2312 2172 27.70 767.29

Total 45686 42886 SUM 55186.2 Σ(CI - c)2

Mean Count:  c 2144
Chi Squared Value (C2): 25.74 10.11 - 30.14 Standard Deviation: 54

 + 20% Value: 2573  - 20% Value: 1715

Calculations Completed by: Adolfo Matus Jr. Date: 8/19/2013

Reviewed by:            Daniel Spicuzza Date: 8/19/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2929 Instrument Serial No. 118407

Last Calibration Date: 10/26/2012 Background Count Rate: 0.3 CB

Detector Model: 43-10-1 Detector Serial No.: 092751

Today's Date: 8/19/2013 Data Collected by: Adolfo Matus Jr.

NSF Indian Head

Source ID: 119701 Activity 8,880 alphas/min Efficiency: 67.5 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 5415 5414.7 -32.70 1069.29
2 5472 5471.7 24.30 590.49
3 5488 5487.7 40.30 1624.09
4 5329 5328.7 -118.70 14089.69
5 5331 5330.7 -116.70 13618.89
6 5521 5520.7 73.30 5372.89
7 5521 5520.7 73.30 5372.89
8 5392 5391.7 -55.70 3102.49
9 5572 5571.7 124.30 15450.49

10 5482 5481.7 34.30 1176.49
11 5437 5436.7 -10.70 114.49
12 5510 5509.7 62.30 3881.29
13 5368 5367 7 79 70 6352 0913 5368 5367.7 -79.70 6352.09
14 5401 5400.7 -46.70 2180.89
15 5407 5406.7 -40.70 1656.49
16 5469 5468.7 21.30 453.69
17 5478 5477.7 30.30 918.09
18 5437 5436.7 -10.70 114.49
19 5416 5415.7 -31.70 1004.89
20 5508 5507.7 60.30 3636.09

Total 108954 108948 SUM 81780.2 Σ(CI - c)2

Mean Count:  c 5447
Chi Squared Value (C2): 15.01 10.11 - 30.14 Standard Deviation: 66

 + 20% Value: 6537  - 20% Value: 4358

Calculations Completed by: Adolfo Matus Jr. Date: 8/19/2013

Reviewed by:            Daniel Spicuzza Date: 8/19/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2929 Instrument Serial No. 118407

Last Calibration Date: 10/26/2012 Background Count Rate: 44.9 CB

Detector Model: 43-10-1 Detector Serial No.: 092751

Today's Date: 8/19/2013 Data Collected by: Adolfo Matus Jr.

NSF Indian Head

Source ID: 119715 Activity 10,800 betas/min Efficiency: 45.1 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 4901 4856.1 60.00 3600.00
2 4840 4795.1 -1.00 1.00
3 4892 4847.1 51.00 2601.00
4 4769 4724.1 -72.00 5184.00
5 4760 4715.1 -81.00 6561.00
6 4735 4690.1 -106.00 11236.00
7 4932 4887.1 91.00 8281.00
8 4831 4786.1 -10.00 100.00
9 4759 4714.1 -82.00 6724.00

10 4847 4802.1 6.00 36.00
11 4769 4724.1 -72.00 5184.00
12 4786 4741.1 -55.00 3025.00
13 4856 4811 1 15 00 225 0013 4856 4811.1 15.00 225.00
14 4922 4877.1 81.00 6561.00
15 4928 4883.1 87.00 7569.00
16 4865 4820.1 24.00 576.00
17 4938 4893.1 97.00 9409.00
18 4821 4776.1 -20.00 400.00
19 4872 4827.1 31.00 961.00
20 4797 4752.1 -44.00 1936.00

Total 96820 95922 SUM 80170 Σ(CI - c)2

Mean Count:  c 4796
Chi Squared Value (C2): 16.72 10.11 - 30.14 Standard Deviation: 65

 + 20% Value: 5755  - 20% Value: 3837

Calculations Completed by: Adolfo Matus Jr. Date: 8/19/2013

Reviewed by:            Daniel Spicuzza Date: 8/19/2013

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY microR/hr % FAIL INIT.
Y/N Cs-137 dpm microR/hr microR/hr 636-954 (P/F)

2/13/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P WW
2/14/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P WW
2/15/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P WW
2/19/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P DS
2/20/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P DS
2/21/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P DS
2/22/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P DS
2/25/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P DS
2/26/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P DS
2/27/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P DS
2/28/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P DS
3/1/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P DS
3/4/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P DS
3/5/2013 19 167121 N 8/14/2013 119313 6,670,000 5 800 795 N/A P DS

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 11124-16740 (P/F)

2/12/2013 3/44-9 164070/150446 N 4/24/2013 010102 26,640 50 14000 13950 52 P DS
2/13/2013 3/44-9 164070/150446 N 4/24/2013 010102 26,640 50 15000 14950 56 P WW
2/14/2013 3/44-9 164070/150446 N 4/24/2013 010102 26,640 50 15000 14950 56 P WW
2/15/2013 3/44-9 164070/150446 N 4/24/2013 010102 26,640 50 15000 14950 56 P WW
2/19/2013 3/44-9 164070/150446 N 4/24/2013 010102 26,640 50 14000 13950 52 P DS
2/20/2013 3/44-9 164070/150446 N 4/24/2013 010102 26,640 40 14000 13960 52 P WW
2/21/2013 3/44-9 164070/150446 N 4/24/2013 010102 26,640 40 14000 13960 52 P WW
2/22/2013 3/44-9 164070/150446 N 4/24/2013 010102 26,640 40 16000 15960 60 P WW
2/25/2013 3/44-9 164070/150446 N 4/24/2013 010102 26,640 40 14000 13960 52 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 10360-15540 (P/F)

2/12/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 13000 12950 49 P DS
2/12/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 14000 13950 52 P WW
2/14/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 12000 11950 45 P WW
2/15/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 12000 11950 45 P WW 15540
2/19/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 15000 14950 56 P DS 10360
2/20/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 12000 11950 45 P WW
2/21/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 12000 11950 45 P WW
2/22/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 14000 13950 52 P WW
2/25/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 12000 11950 45 P WW
2/26/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 40 14000 13960 52 P WW
2/27/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 12000 11950 45 P WW
2/28/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 12000 11950 45 P WW
3/1/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 40 12000 11960 45 P DS
3/4/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 40 12000 11960 45 P WW
3/5/2013 3/44-9 163904/01472 N 6/12/2013 010102 26,640 50 12000 11950 45 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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LUDLUM MODEL 2929
DAILY 30 MINUTE BACKGROUND AND EFFICIENCY

For: February, March 2013 NSF Indian Head

Instrument ID: 118419 Detector ID: 121393
Cal Due Date: 9/4/2013
Sources Used: Alpha S/N: Th-230/119701 Activity: 8,880 alphas/min

Beta S/N: Tc-99/010102 Activity: 26,640 betas/min

Acceptable Range of Background: 0 CPM to 2.2 CPM α
            Background Count Time: 30 Minutes 31 CPM to 52 CPM βγ

Date Total Counts Total Counts      30-Minute Background (CPM) 1-min α Eff. 1- min βγ Eff. Initials
α βγ Source Counts Source Counts

 α βγ 4201-6301 α 10450-15675 βγ

2/13/2013 28 1248 0.9 41.6 5023 67.2 12645 46.9 DS
2/14/2013 31 1332 1.0 44.4 5283 67.2 13879 46.9 DS
2/15/2013 26 1286 0.9 42.9 5347 67.2 13717 46.9 DS
2/19/2013 30 1326 1.0 44.2 5224 67.2 12825 46.9 DS
2/20/2013 30 1379 1.0 46.0 5306 67.2 13535 46.9 DS
2/21/2013 30 1268 1.0 42.3 5203 67.2 13815 46.9 DS
2/22/2013 24 1220 0.8 40.7 5212 67.2 13335 46.9 DS
2/25/2013 29 1257 1.0 41.9 5337 67.2 13497 46.9 DS
2/26/2013 30 1271 1.0 42.4 5267 67.2 13489 46.9 DS
2/27/2013 30 1289 1.0 43.0 5349 67.2 13685 46.9 DS
2/28/2013 26 1269 0.9 42.3 5337 67.2 13720 46.9 DS
3/1/2013 29 1288 1.0 42.9 5321 67.2 13580 46.9 DS
3/4/2013 26 1262 0.9 42.1 5345 67.2 13621 46.9 DS
3/5/2013 30 1270 1.0 42.3 5331 67.2 13709 46.9 DS

Reviewed by: Date: 3/6/2013Daniel Spicuzza

ALEUT WORLD SOLUTIONS FORM AWS-013C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 2306-3459 (P/F)

2/13/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 138 2932 2794 35.5 P WW
2/14/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 176 3240 3064 35.5 P WW
2/15/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 142 3056 2914 35.5 P WW
2/19/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 136 3115 2979 35.5 P DS
2/20/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 137 3234 3097 35.5 P WW
2/21/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 132 3045 2913 35.5 P WW
2/22/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 141 3464 3323 35.5 P WW
2/25/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 136 3189 3053 35.5 P WW
2/26/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 130 3291 3161 35.5 P WW
2/27/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 136 3202 3066 35.5 P WW
2/28/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 148 3104 2956 35.5 P WW
3/1/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 143 3176 3033 35.5 P DS
3/4/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 167 3168 3001 35.5 P DS
3/5/2013 2360/43-93 202410/299649 N 5/17/2013 049410 12,131 170 3223 3053 35.5 P DS

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Th-230 alphas/min CPM CPM 665-907 (P/F)

2/13/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 0 706 706 41.7 P WW
2/14/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 0 830 830 41.7 P WW
2/15/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 2 850 848 41.7 P WW
2/19/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 0 933 903 41.7 P DS
2/20/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 0 858 858 41.7 P WW
2/21/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 0 887 887 41.7 P WW
2/22/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 1 890 889 41.7 P WW
2/25/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 1 819 818 41.7 P WW
2/26/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 0 866 866 41.7 P WW
2/27/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 1 857 856 41.7 P WW
2/28/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 1 905 904 41.7 P WW
3/1/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 1 869 868 41.7 P DS
3/4/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 0 876 876 41.7 P DS
3/5/2013 2360/43-93 202410/299649 N 5/17/2013 039404 2,869 1 885 884 41.7 P DS
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 2546-3820 (P/F)

2/26/2013 2360/43-93 184949/268605 N 7/11/2013 049410 12,131 164 3088 2924 28.2 P WW
2/27/2013 2360/43-93 184949/268605 N 7/11/2013 049410 12,131 158 3125 2967 28.2 P WW
2/28/2013 2360/43-93 184949/268605 N 7/11/2013 049410 12,131 170 3204 3034 28.2 P WW
3/1/2013 2360/43-93 184949/268605 N 7/11/2013 049410 12,131 164 3133 2969 28.2 P WW
3/4/2013 2360/43-93 184949/268605 N 7/11/2013 049410 12,131 181 3150 2969 28.2 P WW
3/5/2013 2360/43-93 184949/268605 N 7/11/2013 049410 12,131 177 3161 2984 28.2 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Th-230 alphas/min CPM CPM 645-968 (P/F)

2/26/2013 2360/43-93 184949/268605 N 7/11/2013 039404 2,869 1 713 712 34.5 P WW
2/27/2013 2360/43-93 184949/268605 N 7/11/2013 039404 2,869 0 719 719 34.5 P WW
2/28/2013 2360/43-93 184949/268605 N 7/11/2013 039404 2,869 1 800 799 34.5 P WW
3/1/2013 2360/43-93 184949/268605 N 7/11/2013 039404 2,869 1 785 784 34.5 P WW
3/4/2013 2360/43-93 184949/268605 N 7/11/2013 039404 2,869 0 845 845 34.5 P WW
3/5/2013 2360/43-93 184949/268605 N 7/11/2013 039404 2,869 1 860 859 34.5 P WW
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Cs-137 DPM CPM CPM 172144-258216 (P/F)

2/13/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4754 206644 201890 N/A P DS
2/14/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4740 219887 215147 N/A P DS
2/15/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4595 201185 196590 N/A P DS
2/19/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4458 220196 215738 N/A P DS
2/20/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4341 211652 207311 N/A P DS
2/21/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4233 201355 197122 N/A P DS
2/22/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4667 197985 193318 N/A P DS
2/25/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4807 189974 185167 N/A P DS
2/26/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4725 199518 194793 N/A P DS
2/27/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4843 199286 194443 N/A P DS
2/28/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 5000 200120 195120 N/A P DS
3/1/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4976 199522 194546 N/A P DS
3/4/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4876 198421 193545 N/A P DS
3/5/2013 2350-1/44-10 126197/192598 N 4/20/2013 119313 6,670,000 4931 199673 194742 N/A P DS

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Cs-137 DPM CPM CPM 170322-255483 (P/F)

2/13/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4821 201982 197161 N/A P AM
2/14/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4537 213382 208845 N/A P AM
2/15/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4682 202113 197431 N/A P AM
2/19/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4192 211488 207296 N/A P AM
2/20/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4279 209147 204868 N/A P AM
2/21/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4259 198534 194275 N/A P AM
2/22/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4676 195413 190737 N/A P AM
2/25/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4695 195217 190522 N/A P AM
2/26/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4893 196227 191334 N/A P AM
2/27/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4892 196927 192035 N/A P AM
2/28/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4987 198058 193071 N/A P AM
3/1/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4867 198104 193237 N/A P AM
3/4/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4851 199091 194240 N/A P AM
3/5/2013 2350-1/44-10 120633/316939 N 8/15/2013 119313 6,670,000 4987 200120 195133 N/A P AM

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Cs-137 DPM CPM CPM 156657-234986 (P/F)

2/13/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4496 195432 190936 N/A P DS
2/14/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4372 193689 189317 N/A P DS
2/15/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4452 183994 179542 N/A P DS
2/19/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4084 197503 193419 N/A P DS
2/20/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4247 198136 193889 N/A P WW
2/21/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4153 188345 184192 N/A P WW
2/22/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4364 182378 178014 N/A P WW
2/25/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4516 188451 183935 N/A P WW
2/26/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4698 183874 179176 N/A P WW
2/27/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4802 184053 179251 N/A P WW
2/28/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4913 188282 183369 N/A P WW
3/1/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4851 186991 182140 N/A P WW
3/4/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4769 187569 182800 N/A P WW
3/5/2013 2350-1/44-10 79037/316936 N 8/15/2013 119313 6,670,000 4890 186904 182014 N/A P WW
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY microR/hr % FAIL INIT.
Y/N Cs-137 dpm microR/hr microR/hr 796-1195 (P/F)

8/20/2013 19 115870 N 4/17/2014 O19456 6,670,000 4 1000 996 N/A P AM
8/21/2013 19 115870 N 4/17/2014 O19456 6,670,000 5 1000 995 N/A P AM
8/22/2013 19 115870 N 4/17/2014 O19456 6,670,000 6 1000 994 N/A P AM
8/23/2013 19 115870 N 4/17/2014 O19456 6,670,000 6 1000 994 N/A P AM
8/26/2013 19 115870 N 4/17/2014 O19456 6,670,000 6 1200 1194 N/A P AM
8/27/2013 19 115870 N 4/17/2014 O19456 6,670,000 6 1200 1194 N/A P AM
8/28/2013 19 115870 N 4/17/2014 O19456 6,670,000 6 1200 1194 N/A P AM
8/29/2013 19 115870 N 4/17/2014 O19456 6,670,000 6 1200 1194 N/A P AM
8/30/2013 19 115870 N 4/17/2014 O19456 6,670,000 6 1200 1194 N/A P AM
9/3/2013 19 115870 N 4/17/2014 O19456 6,670,000 6 1200 1194 N/A P AM
9/4/2013 19 115870 N 4/17/2014 O19456 6,670,000 6 1200 1194 N/A P AM
9/5/2013 19 115870 N 4/17/2014 O19456 6,670,000 6 1200 1194 N/A P AM

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 2440-3660 (P/F)

8/19/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 50 3100 3050 28 P DS
8/20/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 40 3100 3060 28 P DS
8/21/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 40 3000 2960 27 P DS
8/22/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 30 3000 2970 28 P DS
8/23/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 40 2900 2860 26 P DS
8/26/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 40 2800 2760 26 P DS
8/27/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 30 2900 2870 27 P DS
8/28/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 40 3000 2960 27 P DS
8/29/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 50 3000 2950 27 P DS
8/30/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 40 2900 2860 26 P DS
9/3/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 40 3000 2960 27 P DS
9/4/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 40 3000 2960 27 P DS
9/5/2013 3/44-9 269098/094812 N 5/14/2014 119715 10,800 40 3000 2960 27 P DS
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 2528-3792 (P/F)

8/19/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 40 3200 3160 29 P DS
8/20/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 40 3100 3060 28 P DS
8/21/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 50 3200 3150 29 P DS
8/22/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 40 3200 3160 29 P DS
8/23/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 50 3100 3050 28 P DS
8/26/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 40 3000 2960 27 P DS
8/27/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 50 3100 3050 28 P DS
8/28/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 40 3000 2960 27 P DS
8/29/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 50 3100 3050 28 P DS
8/30/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 40 3200 3160 29 P DS
9/3/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 40 2900 2860 26 P DS
9/4/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 40 3000 2960 27 P DS
9/5/2013 3/44-9 150306/128751 N 11/15/2013 119715 10,800 40 2900 2860 26 P DS

ALEUT WORLD SOLUTIONS FORM AWS-003C
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LUDLUM MODEL 2929
DAILY 30 MINUTE BACKGROUND AND EFFICIENCY

For: August, September 2013 NSF Indian Head

Instrument ID: 118407 Detector ID: O92751
Cal Due Date: 10/26/2013
Sources Used: Alpha S/N: Th-230/119701 Activity: 8,880 alphas/min

Beta S/N: Tc-99/119715 Activity: 10,800 betas/min

Acceptable Range of Background: 0 CPM to 2.2 CPM α
            Background Count Time: 30 Minutes 31 CPM to 52 CPM βγ

Date Total Counts Total Counts      30-Minute Background (CPM) 1-min α Eff. 1- min βγ Eff. Initials
α βγ Source Counts Source Counts

 α βγ 4358-6537 α 3837-5755 βγ

8/20/2013 5 1326 0.2 44.2 5181 67.5 4922 45.1 DS
8/21/2013 10 1245 0.3 41.5 5240 67.5 4865 45.1 DS
8/22/2013 8 1286 0.3 42.9 5329 67.5 4780 45.1 DS
8/23/2013 12 1302 0.4 43.4 5196 67.5 4661 45.1 DS
8/26/2013 7 1316 0.2 43.9 5275 67.5 4739 45.1 DS
8/27/2013 2 1304 0.1 43.5 5338 67.5 4631 45.1 DS
8/28/2013 5 1361 0.2 45.4 5190 67.5 4694 45.1 DS
8/29/2013 8 1352 0.3 45.1 5292 67.5 4776 45.1 DS
8/30/2013 10 1249 0.3 41.6 5233 67.5 4712 45.1 DS
9/3/2013 16 1321 0.5 44.0 5214 67.5 4639 45.1 DS
9/4/2013 8 1276 0.3 42.5 5021 67.5 4678 45.1 DS
9/5/2013 12 1331 0.4 44.4 5123 67.5 4701 45.1 DS

Reviewed by: Date: 9/5/2013Daniel Spicuzza

ALEUT WORLD SOLUTIONS FORM AWS-013C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 2591-3887 (P/F)

8/20/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 162 3179 3017 32.4 P WW
8/21/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 175 3209 3034 32.4 P WW
8/22/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 182 3370 3188 32.4 P WW
8/23/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 157 3298 3141 32.4 P WW
8/26/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 175 3180 3005 32.4 P WW
8/27/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 169 3189 3020 32.4 P WW
8/28/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 170 3373 3203 32.4 P WW
8/29/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 156 3011 2855 32.4 P WW
8/30/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 162 3132 2970 32.4 P WW
9/3/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 154 3021 2867 32.4 P WW
9/4/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 134 3125 2991 32.4 P WW
9/5/2013 2360/43-93 297848/323069 N 11/8/2013 049410 12,131 147 3178 3031 32.4 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Th-230 alphas/min CPM CPM 653-980 (P/F)

8/20/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 0 733 817 40.9 P WW
8/21/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 0 741 741 40.9 P WW
8/22/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 0 853 853 40.9 P WW
8/23/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 0 903 903 40.9 P WW
8/26/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 0 822 822 40.9 P WW
8/27/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 0 842 842 40.9 P WW
8/28/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 1 843 842 40.9 P WW
8/29/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 0 860 860 40.9 P WW
8/30/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 0 862 862 40.9 P WW
9/3/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 0 856 856 40.9 P WW
9/4/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 1 867 866 40.9 P WW
9/5/2013 2360/43-93 297848/323069 N 11/8/2013 039404 2,869 0 825 825 40.9 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 1715-2573 (P/F)

8/20/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 102 2231 2129 25.9 P WW
8/21/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 153 2285 2132 25.9 P WW
8/22/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 123 2183 2060 25.9 P WW
8/23/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 126 2209 2083 25.9 P WW
8/26/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 136 2392 2256 25.9 P WW
8/27/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 113 2022 1909 25.9 P WW
8/28/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 153 2075 1922 25.9 P WW
8/29/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 123 2230 2107 25.9 P WW
8/30/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 111 2107 1996 25.9 P WW
9/3/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 111 2103 1992 25.9 P WW
9/4/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 123 2102 1979 25.9 P WW
9/5/2013 2360/43-93 297779/323064 N 11/9/2013 049410 12,131 119 2134 2015 25.9 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Th-230 alphas/min CPM CPM 674-1011 (P/F)

8/20/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 0 753 753 40.7 P WW
8/21/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 0 756 756 40.7 P WW
8/22/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 1 731 730 40.7 P WW
8/23/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 2 858 856 40.7 P WW
8/26/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 0 817 817 40.7 P WW
8/27/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 0 816 816 40.7 P WW
8/28/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 0 799 799 40.7 P WW
8/29/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 0 785 785 40.7 P WW
8/30/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 0 836 836 40.7 P WW
9/3/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 0 835 835 40.7 P WW
9/4/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 1 823 822 40.7 P WW
9/5/2013 2360/43-93 297779/323064 N 11/9/2013 039404 2,869 0 840 840 40.7 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C



1011 1011

674 674

600

800

1000

1200

cp
m

Alpha Control Chart

Data Points + 20% Value

- 20% Value

0

200

400

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

Day



DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Cs-137 DPM CPM CPM 180904-271357 (P/F)

8/20/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 5017 234130 229113 N/A P  HO
8/21/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 5016 228760 223744 N/A P HO
8/22/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 6725 230163 223438 N/A P HO
8/23/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 6262 225412 219150 N/A P HO
8/26/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 5166 221230 216064 N/A P AM
8/27/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 5705 227620 221915 N/A P AM
8/28/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 4450 239476 235026 N/A P AM
8/29/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 4416 230385 225969 N/A P AM
8/30/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 4333 229486 225153 N/A P AM
9/3/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 4609 240205 235596 N/A P AM
9/4/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 4689 228763 224074 N/A P AM
9/5/2013 2350-1/44-10 117014/316939 N 6/27/2014 O19456 6,670,000 4732 224567 219835 N/A P AM

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Cs-137 DPM CPM CPM 168569-252854 (P/F)

8/20/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 4999 194778 189779 N/A P HO
8/21/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 5499 232267 226768 N/A P HO
8/22/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 4500 217118 212618 N/A P HO
8/23/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 4554 213917 209363 N/A P HO
8/26/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 5295 208710 203415 N/A P AM
8/27/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 6116 214135 208019 N/A P AM
8/28/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 5005 224856 219851 N/A P AM
8/29/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 4407 216022 211615 N/A P AM
8/30/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 4519 215214 210695 N/A P AM
9/3/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 4855 229030 224175 N/A P AM
9/4/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 4843 212567 207724 N/A P AM
9/5/2013 2350-1/44-10 98639/316936 N 6/27/2014 O19456 6,670,000 4798 219876 215078 N/A P AM

ALEUT WORLD SOLUTIONS FORM AWS-003C
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-3592-1
TestAmerica Sample Delivery Group: NSF Indian Head
Client Project/Site: Waste Characterizations

For:
Aleut World Solutions
4300 B Street
Suite 402
Anchorage, Alaska 99503

Attn: Daniel Spicuzza

Authorized for release by:
9/27/2013 5:32:35 PM
Erika Gish, Project Manager I
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-3592-1
Project/Site: Waste Characterizations SDG: NSF Indian Head

Job ID: 160-3592-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: Waste Characterizations

Report Number: 160-3592-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 9/3/2013 12:45 PM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperature of the cooler at receipt was 21.0º C.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples IHS1CS-1 (160-3592-1), IHS1CS-2 (160-3592-2), IHS1CS-3 (160-3592-3), IHS1CS-4 (160-3592-4), IHS1CS-5 (160-3592-5), 
IHS1CS-6 (160-3592-6), IHS1CS-7 (160-3592-7), IHS1CS-8 (160-3592-8), IHS1CS-9 (160-3592-9), IHS1CS-10 (160-3592-10), 
IHS1CS-11 (160-3592-11), IHS1CS-12 (160-3592-12), IHS1CS-13 (160-3592-13), IHS1CS-14 (160-3592-14), IHS1CS-15 (160-3592-15), 
IHS1CS-16 (160-3592-16), IHS1CS-17 (160-3592-17), IHS1CS-18 (160-3592-18), IHS1CS-19 (160-3592-19), IHS1CS-20 (160-3592-20), 
IHS1CS-21 (160-3592-21), IHS1CS-22 (160-3592-22) and IHS1CS-23 (160-3592-23) were analyzed for Isotopic Thorium (Alpha 
Spectrometry) in accordance with DOE A01R_Th. The samples were dried on 09/03/2013, prepared on 09/09/2013 and analyzed on 
09/17/2013, 09/18/2013 and 09/19/2013. 

No other difficulties were encountered during the Isotopic Thorium analysis.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-3592-1
Project/Site: Waste Characterizations SDG: NSF Indian Head

Job ID: 160-3592-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

All other quality control parameters were within the acceptance limits.
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123456789101112

TestAmerica St Louis 
1371.5 Rider Trail North 

Earth City, MO $3045 
phone 314.298.8566 fax 314.298-.8757 

Clienf Contact 
iAV'IS, llC 

'615 E. 82nd. -fwe. Suite 200 

-fAnchorage, AK 99518 . 

itoo7} 278-2311 Phone 
liao?) 278-2350 FAX 
!Project Name:·NsF Indian Head 
Site: NSF lndiaR Head IR Site 1 

Quote# 16001836 

Samp_le fdentificatiOn 

IHS1CS--13 

IHS1CS..14 

IHS1CS-15 

IHS1CS-16 

JHS1CS-17 

1Hs-1CS-18 

"IHS1CS-19 

IHS1CS-20 

IHS1CS-21 

JH$.1CS--22 

Clfain of Custody Record 

Regulatory Program: Dow ONPOES 0RCRA @ot!ier: 

-ect Manager: Daniel Spieuzza Site Contact: Oamet SfJicuzza 

- Tel!Fu, 4:12 848-7022f888 70S..'U08 b Contact: El'ika Gish 
Ana!ySls Turnaround Time 

D CAlENDAlH>AYS @ WORKING !)AYS 

TAT if different from 8ek7N _lL_ z 
0 2wed<s 

,.., 
z >-

Q !week ->- i E D 2days .. 
ci. :;; .a 

D '!day E ;;, .f .... 
;sampie ,n ::;; I-

TyPe 'ti e .s 
$ample 5aRlple e ~! {OOComp. #of ~ 11> 0 Date Time &oGral>) Matrix Cont. u: a.. .!! 

8120/2013 1425 G s 1 N N X 

8120!2013 1435 G s .t N N X 

8120/2013 1442. G s 1 N N X 

8/20/2013 1450" G s t N N X 

8/20/2013 t458 G s 1 N N X 

8/20/2013 1512 G s 1 N fN X 

S/2012013 1518 G s 1 N N X 

8/20/2013 1528 G s 1 N 'N X 

8/20/2013 15-35 G s 1 N N X 

8/20/2013 1543 G s 1 N ¥ X 

IHS1CS-23 l 8/20/20t3 I 1555 J G l S I 1 I N JNJ X 

TestAmerica 
THE lEAOcER IN l':NVl!!ONMENTAl TES-00 

TestAmeri.ca Laboratories, kt. 

loate:8/2012103 COC No: IH-5 

Carrier: Fed .Ex -~ of....?l:::::. COCs 

:Sampler: William Wylie 

:Lalisai:nping.- t 

~JSOGNo.:~..OOS 

Sample S£ecffic Notes: 

~··- .~..-.;. ' ' • ",jJ,,\t(, 

;Possible Hazard Identification: ample Olsposaf { A fee may be assessed if samples are retained longer than 1 month} 
iAre acy samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for1he samp!El in the comments 
Section if the lab is to dispose of the sample. 

0Non-Hazanf QF!ammable Ost<inl~ 0PoiSPa-B @tklkn~ .... I 01-etomtoCllent @Disposatbyt.ab .0Arc!Jjvefor Menttls. 

.Special lnStJUctionsfQC Requifemenls &-Comments: QC Lever IV 

Custody ~ntact @ y~ 0 No Custody Seal No.: CoolerTemp: {"c): Obs'd: Corr'd: Therm ID No_; rein~ ,..1~ ]l Company: AWS Oate/Time:8/29113'1500 ~eceived by: Company: Date/Time: 

' 
Relinquished by: Company: :Date/Tune: f.Rec;eived by: lsCompany: O.ate/T1me: 

Relinquished by: ;Company: ,oate/Hme: in LaboratO!)'bY-:.4 
]// ~J;.z-

1,Company; 

~ SlZ-
OatefTime: 

'9-3·/~ /Q.f?o j 

V Fomt No. CA-c-wt-002, Rev. 4.2, dated 0410212t3 
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123456789101112

TestAmerica St Louis 
13715 Rider Trail North 

Chain of Custody Record rJt qfi TestAmerica 
Earth City, MO 63045 THE LEACJER IN ENVIRONMENTAL TESING 

,phone 314298.8566 f.ax 314.298.8757 ReguJatoryProgram: Dow C]NPOES ORCRA @other. TestAmerica labora1mies,.Jtc 
ClientCon~ Project M11112ger: DailieJ SpiCIIZza lsite Contact: Daniel Spicuzza Date:8/2012103 COC No: 11-i-5 _ 

AWS,LLC Tel/Fax: 412 848-7021/888 705-7408 lab Contact Erika Gis.h !Carrier: Feet Ex ---1,__,... of '.L COCs 
615 E. 82nd. Ave. Suite 200 Analysis Turnaround Time !Sampler: William Wylie 
Anchorage, AA 99518 D CAa:NOAR DAYS HJ WORKINGDAYS 
{907) 278-2311 ._Phone TAT ifdilferentfrom Below _lL ti' . 
907} 278'-2350 FAX 0 2weel<s - lab Sampling: -, z >-Project Name: NSF ln<fian Head 0 lweek ->- tg Site: NSF 1.ndian Head IR Site 1 0 - E 

Job/ SOO No_:USN 2011-008 
Quote# 1'60018.36 

2days .!! ::;; .:! 
0 .Cl. 

~ 0 lday i 
""'lIDpte VJ ::;; ~ 

j 'E .2 
Sample 

Type - Q. 
(C-COmp, #of .. .g a 

sample Identification Sample Date Tlme Matmr Cont. 
~ .. 0 G-Grabj ;;: Q;. .. Sample Specific Notes: 

IHS1CS-1 8/20/20t3 1100 G s 1 N N X 

IHS1CS-2 8/20/2013 1114 G s 1 "N N X 

IH'S1CS-3. 8/20/20.13 1120 G s 1 N NX 

IHS1CS-4 -8/20/20t 3 1245 G s 1 N N X 

lHS1CS-5 8/20/2013 1255 G s 1 N N X 

IHS1CS-6 Bl20t2013 1305 G s 1 N tN X 

-IHS1CS-7 8/2012013 1.315 G s 1 N y X 

IHS1CS-8 8/20/2013' 1326 G s 1 N N X 

lHS1CS-9 8/20/2013 1340 G s t N N .X 

IHS1CS-10 8/20/2013 1402 G s 1 N IN X 

tHS1CS-11 8/20l2-013 1408 G s 1 N N X 

IHS1CS-12 8/2012013 1415 G -$ 1 N N X 

~Pf~i '~ ~ · 1t l·l·-·-·i···-··· ..... ,< 11;,i,-
.. ~ . ~ ..... ..,, _ -. . · _ .. 'i\: · . .'I .. ?", _,,. . ' · · ·"""'~ ''. , - - ·.~ . . · . :J ·\; .. ·- ~ : ... 

Possible liaard ldentifieation: . sampte Disposal ( A fee may be assessed if samples are retained longer than 1 month} 
fAre any samples from e_ listed EPA Hazardous Wast.e? Please list any EPA Waste Codes for the sample in the Comments 
Section ifihe-lab isto dispose of the safi!P1e. 

D Non-Hazan:i 0Rammable Osionirril:ant o-s @Unknown 0 1tetum to-Client @Disposal by l..al> 0Ard!ivefor Months 

[special Instructions/QC Requirements & Comments: QC Le~ IV 

Custo~s Intact 0 Y@s_ 0 No Custody Seal No_: pO!er Temp_ ("C): Obs'd: Corr'd: Ther:m ID No.: 
Re~,1by: L 

~£ 

COmpafly: AWS Oateffime:8J29/13/1500 Received by; Company: Dateffime: - ,,, . \ 
RelinqlJished by: ' --v Company: Datemme: Received by: Company: IOateffime: 

Relinquished by: Company: Date/Time: 
R~inl~ Company: Date/Time: 

/dr/s 7fl 67J- q_.-,.1.3 
Form No. CA.C-Wl-802, Rev. 4.2, dated 04l021.8J13 



Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-3592-1
SDG Number: NSF Indian Head

Login Number: 3592

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

FalseSamples were received on ice. Thermal preservation not required.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Method Summary
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-3592-1 IHS1CS-1 Solid 08/20/13 11:00 09/03/13 12:45

160-3592-2 IHS1CS-2 Solid 08/20/13 11:14 09/03/13 12:45

160-3592-3 IHS1CS-3 Solid 08/20/13 11:20 09/03/13 12:45

160-3592-4 IHS1CS-4 Solid 08/20/13 12:45 09/03/13 12:45

160-3592-5 IHS1CS-5 Solid 08/20/13 12:55 09/03/13 12:45

160-3592-6 IHS1CS-6 Solid 08/20/13 13:05 09/03/13 12:45

160-3592-7 IHS1CS-7 Solid 08/20/13 13:15 09/03/13 12:45

160-3592-8 IHS1CS-8 Solid 08/20/13 13:26 09/03/13 12:45

160-3592-9 IHS1CS-9 Solid 08/20/13 13:40 09/03/13 12:45

160-3592-10 IHS1CS-10 Solid 08/20/13 14:02 09/03/13 12:45

160-3592-11 IHS1CS-11 Solid 08/20/13 14:08 09/03/13 12:45

160-3592-12 IHS1CS-12 Solid 08/20/13 14:15 09/03/13 12:45

160-3592-13 IHS1CS-13 Solid 08/20/13 14:25 09/03/13 12:45

160-3592-14 IHS1CS-14 Solid 08/20/13 14:35 09/03/13 12:45

160-3592-15 IHS1CS-15 Solid 08/20/13 14:42 09/03/13 12:45

160-3592-16 IHS1CS-16 Solid 08/20/13 14:50 09/03/13 12:45

160-3592-17 IHS1CS-17 Solid 08/20/13 14:58 09/03/13 12:45

160-3592-18 IHS1CS-18 Solid 08/20/13 15:12 09/03/13 12:45

160-3592-19 IHS1CS-19 Solid 08/20/13 15:18 09/03/13 12:45

160-3592-20 IHS1CS-20 Solid 08/20/13 15:28 09/03/13 12:45

160-3592-21 IHS1CS-21 Solid 08/20/13 15:35 09/03/13 12:45

160-3592-22 IHS1CS-22 Solid 08/20/13 15:43 09/03/13 12:45

160-3592-23 IHS1CS-23 Solid 08/20/13 15:55 09/03/13 12:45
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Client Sample Results
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Lab Sample ID: 160-3592-1Client Sample ID: IHS1CS-1
Matrix: SolidDate Collected: 08/20/13 11:00

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.466

(2σ+/-)

0.290
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.05981.00
RL MDC

0.280
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.09691.000.3500.3340.634Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.07241.000.3120.2990.528Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.1

Lab Sample ID: 160-3592-2Client Sample ID: IHS1CS-2
Matrix: SolidDate Collected: 08/20/13 11:14

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.620

(2σ+/-)

0.347
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.09621.00
RL MDC

0.331
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.05601.000.4150.3870.895Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06381.000.3080.2960.517Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.0

Lab Sample ID: 160-3592-3Client Sample ID: IHS1CS-3
Matrix: SolidDate Collected: 08/20/13 11:20

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.216

(2σ+/-)

0.226
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.1171.00
RL MDC

0.223
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.09281.000.3830.3640.710Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.07071.000.3030.2920.467Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

82.4

Lab Sample ID: 160-3592-4Client Sample ID: IHS1CS-4
Matrix: SolidDate Collected: 08/20/13 12:45

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.480

(2σ+/-)

0.319
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.1101.00
RL MDC

0.308
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.08321.000.3360.3230.561Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.05091.000.4000.3770.797Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Lab Sample ID: 160-3592-4Client Sample ID: IHS1CS-4
Matrix: SolidDate Collected: 08/20/13 12:45

Date Received: 09/03/13 12:45

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

85.2

Lab Sample ID: 160-3592-5Client Sample ID: IHS1CS-5
Matrix: SolidDate Collected: 08/20/13 12:55

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.704

(2σ+/-)

0.363
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.09051.00
RL MDC

0.344
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06781.000.3150.3010.554Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06121.000.3310.3150.614Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.2

Lab Sample ID: 160-3592-6Client Sample ID: IHS1CS-6
Matrix: SolidDate Collected: 08/20/13 13:05

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.435

(2σ+/-)

0.278
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.06241.00
RL MDC

0.269
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.05881.000.2470.2400.346Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.04611.000.2600.2510.390Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.2

Lab Sample ID: 160-3592-7Client Sample ID: IHS1CS-7
Matrix: SolidDate Collected: 08/20/13 13:15

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.476

(2σ+/-)

0.307
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.08791.00
RL MDC

0.296
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.05871.000.3740.3540.713Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.02931.000.3050.2940.498Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

85.8
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Client Sample Results
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Lab Sample ID: 160-3592-8Client Sample ID: IHS1CS-8
Matrix: SolidDate Collected: 08/20/13 13:26

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.604

(2σ+/-)

0.334
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.07901.00
RL MDC

0.318
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06771.000.3980.3720.843Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06531.000.3310.3150.605Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.5

Lab Sample ID: 160-3592-9Client Sample ID: IHS1CS-9
Matrix: SolidDate Collected: 08/20/13 13:40

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.590

(2σ+/-)

0.334
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.07411.00
RL MDC

0.319
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06071.000.2910.2810.462Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06041.000.2970.2860.481Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.9

Lab Sample ID: 160-3592-10Client Sample ID: IHS1CS-10
Matrix: SolidDate Collected: 08/20/13 14:02

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.415

(2σ+/-)

0.276
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.04561.00
RL MDC

0.267
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.07601.000.2950.2850.456Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.08641.000.2490.2430.317Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

84.7

Lab Sample ID: 160-3592-11Client Sample ID: IHS1CS-11
Matrix: SolidDate Collected: 08/20/13 14:08

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.452

(2σ+/-)

0.289
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.07811.00
RL MDC

0.279
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.05031.000.3190.3050.560Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.04351.000.2470.2400.350Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Lab Sample ID: 160-3592-11Client Sample ID: IHS1CS-11
Matrix: SolidDate Collected: 08/20/13 14:08

Date Received: 09/03/13 12:45

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.3

Lab Sample ID: 160-3592-12Client Sample ID: IHS1CS-12
Matrix: SolidDate Collected: 08/20/13 14:15

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.340

(2σ+/-)

0.273
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.1181.00
RL MDC

0.267
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.07801.000.2840.2760.412Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.05621.000.2830.2740.422Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

84.8

Lab Sample ID: 160-3592-13Client Sample ID: IHS1CS-13
Matrix: SolidDate Collected: 08/20/13 14:25

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.493

(2σ+/-)

0.298
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.05941.00
RL MDC

0.287
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.04361.000.3050.2920.520Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.02761.000.2910.2790.479Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.6

Lab Sample ID: 160-3592-14Client Sample ID: IHS1CS-14
Matrix: SolidDate Collected: 08/20/13 14:35

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.773

(2σ+/-)

0.390
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.1131.00
RL MDC

0.367
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06191.000.3170.3030.562Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.05561.000.3420.3240.652Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.2
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Client Sample Results
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Lab Sample ID: 160-3592-15Client Sample ID: IHS1CS-15
Matrix: SolidDate Collected: 08/20/13 14:42

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.735

(2σ+/-)

0.382
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.07401.00
RL MDC

0.361
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.04631.000.3410.3250.606Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.04601.000.3620.3430.679Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.9

Lab Sample ID: 160-3592-16Client Sample ID: IHS1CS-16
Matrix: SolidDate Collected: 08/20/13 14:50

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.440

(2σ+/-)

0.286
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.07631.00
RL MDC

0.277
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06541.000.2600.2520.371Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06011.000.2880.2780.458Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.4

Lab Sample ID: 160-3592-17Client Sample ID: IHS1CS-17
Matrix: SolidDate Collected: 08/20/13 14:58

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.73

(2σ+/-)

0.641
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.1021.00
RL MDC

0.571
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.08461.000.3740.3570.670Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06661.000.6470.5731.79Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.0

Lab Sample ID: 160-3592-18Client Sample ID: IHS1CS-18
Matrix: SolidDate Collected: 08/20/13 15:12

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 7.66

(2σ+/-)

1.73
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.09311.00
RL MDC

1.16
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.04661.000.3880.3660.764Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.04641.001.481.056.27Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Lab Sample ID: 160-3592-18Client Sample ID: IHS1CS-18
Matrix: SolidDate Collected: 08/20/13 15:12

Date Received: 09/03/13 12:45

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.0

Lab Sample ID: 160-3592-19Client Sample ID: IHS1CS-19
Matrix: SolidDate Collected: 08/20/13 15:18

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.557

(2σ+/-)

0.154
(2σ+/-)

109/19/13 08:5109/09/13 09:38pCi/g0.04391.00
RL MDC

0.147
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/19/13 08:51 10.05011.000.1450.1390.498Thorium-230

pCi/g 09/09/13 09:38 09/19/13 08:51 10.04981.000.1370.1320.447Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/19/13 08:51 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.7

Lab Sample ID: 160-3592-20Client Sample ID: IHS1CS-20
Matrix: SolidDate Collected: 08/20/13 15:28

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.463

(2σ+/-)

0.310
(2σ+/-)

109/18/13 16:4109/09/13 09:38pCi/g0.1101.00
RL MDC

0.300
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:38 09/18/13 16:41 10.05311.000.3210.3080.542Thorium-230

pCi/g 09/09/13 09:38 09/18/13 16:41 10.06271.000.2820.2730.423Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:38 09/18/13 16:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.4

Lab Sample ID: 160-3592-21Client Sample ID: IHS1CS-21
Matrix: SolidDate Collected: 08/20/13 15:35

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.466

(2σ+/-)

0.298
(2σ+/-)

109/17/13 15:1709/09/13 09:40pCi/g0.07271.00
RL MDC

0.287
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:40 09/17/13 15:17 10.06201.000.3480.3310.632Thorium-230

pCi/g 09/09/13 09:40 09/17/13 15:17 10.05211.000.3170.3040.538Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:40 09/17/13 15:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.9
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Client Sample Results
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Lab Sample ID: 160-3592-22Client Sample ID: IHS1CS-22
Matrix: SolidDate Collected: 08/20/13 15:43

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.650

(2σ+/-)

0.364
(2σ+/-)

109/17/13 15:1709/09/13 09:40pCi/g0.08521.00
RL MDC

0.348
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:40 09/17/13 15:17 10.03031.000.3840.3640.739Thorium-230

pCi/g 09/09/13 09:40 09/17/13 15:17 10.03011.000.3630.3450.668Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:40 09/17/13 15:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

82.6

Lab Sample ID: 160-3592-23Client Sample ID: IHS1CS-23
Matrix: SolidDate Collected: 08/20/13 15:55

Date Received: 09/03/13 12:45

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.494

(2σ+/-)

0.303
(2σ+/-)

109/17/13 15:1709/09/13 09:40pCi/g0.08751.00
RL MDC

0.291
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 09/09/13 09:40 09/17/13 15:17 10.04281.000.2870.2760.470Thorium-230

pCi/g 09/09/13 09:40 09/17/13 15:17 10.04261.000.3120.2980.552Thorium-232

Thorium-229 30 - 110

Tracer

09/09/13 09:40 09/17/13 15:17 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.1
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QC Sample Results
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-71427/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 73278 Prep Batch: 71427

Thorium-228
Analyte

U 109/18/13 16:4109/09/13 09:38pCi/g0.0284
MDC

1.00
RL

0.04200.0420
(2σ+/-) (2σ+/-)

MB

0.01050

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

109/18/13 16:4109/09/13 09:38pCi/g0.02841.000.1340.1330.1051Thorium-230

109/18/13 16:4109/09/13 09:38pCi/g0.05121.000.06020.0602U0.01699Thorium-232

Tracer

Thorium-229 30 - 110 09/09/13 09:38 09/18/13 16:41 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

91.5

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-71427/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 73176 Prep Batch: 71427

Thorium-230
Analyte

118-8110525.7924.5 5.27 1.00 0.106
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

88.2

LCS

Client Sample ID: IHS1CS-1Lab Sample ID: 160-3592-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 73223 Prep Batch: 71427

Thorium-228
Analyte

10.090.41430.466 0.283 1.00 0.0712
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 0.634 0.9010 0.437 1.00 0.115 pCi/g 0.34 1

Thorium-232 0.528 0.3714 0.270 1.00 0.0833 pCi/g 0.27 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

83.5

DU

Client Sample ID: Method BlankLab Sample ID: MB 160-71428/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 73041 Prep Batch: 71428

Thorium-228
Analyte

U 109/17/13 15:1709/09/13 09:40pCi/g0.0926
MDC

1.00
RL

0.07730.0773
(2σ+/-) (2σ+/-)

MB

-0.001745

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

109/17/13 15:1709/09/13 09:40pCi/g0.05501.000.1010.1010.05545Thorium-230

109/17/13 15:1709/09/13 09:40pCi/g0.02751.000.007610.00761U0.0000Thorium-232

Tracer

Thorium-229 30 - 110 09/09/13 09:40 09/17/13 15:17 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

92.9

MB MB
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QC Sample Results
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-71428/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 73042 Prep Batch: 71428

Thorium-230
Analyte

118-819422.9324.5 4.74 1.00 0.112
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

89.2

LCS

Client Sample ID: IHS1CS-22Lab Sample ID: 160-3592-22 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 73046 Prep Batch: 71428

Thorium-230
Analyte

115-761015.0684.290.739 1.28 1.00 0.0478
RL MDC(2σ+/-)

MS MS

pCi/g
UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

83.9

MS

Client Sample ID: IHS1CS-22Lab Sample ID: 160-3592-22 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 73048 Prep Batch: 71428

Thorium-230
Analyte

10.02115-761005.0064.260.739 1.23 1.00 0.0434
RL MDC(2σ+/-)

MSD MSD

pCi/g
UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

88.7

MSD
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QC Association Summary
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Rad

Leach Batch: 70162

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-3592-1 IHS1CS-1 Total/NA

Solid Dry and Grind160-3592-1 DU IHS1CS-1 Total/NA

Solid Dry and Grind160-3592-2 IHS1CS-2 Total/NA

Solid Dry and Grind160-3592-3 IHS1CS-3 Total/NA

Solid Dry and Grind160-3592-4 IHS1CS-4 Total/NA

Solid Dry and Grind160-3592-5 IHS1CS-5 Total/NA

Solid Dry and Grind160-3592-6 IHS1CS-6 Total/NA

Solid Dry and Grind160-3592-7 IHS1CS-7 Total/NA

Solid Dry and Grind160-3592-8 IHS1CS-8 Total/NA

Solid Dry and Grind160-3592-9 IHS1CS-9 Total/NA

Solid Dry and Grind160-3592-10 IHS1CS-10 Total/NA

Solid Dry and Grind160-3592-11 IHS1CS-11 Total/NA

Solid Dry and Grind160-3592-12 IHS1CS-12 Total/NA

Solid Dry and Grind160-3592-13 IHS1CS-13 Total/NA

Solid Dry and Grind160-3592-14 IHS1CS-14 Total/NA

Solid Dry and Grind160-3592-15 IHS1CS-15 Total/NA

Solid Dry and Grind160-3592-16 IHS1CS-16 Total/NA

Solid Dry and Grind160-3592-17 IHS1CS-17 Total/NA

Solid Dry and Grind160-3592-18 IHS1CS-18 Total/NA

Solid Dry and Grind160-3592-19 IHS1CS-19 Total/NA

Solid Dry and Grind160-3592-20 IHS1CS-20 Total/NA

Solid Dry and Grind160-3592-21 IHS1CS-21 Total/NA

Solid Dry and Grind160-3592-22 IHS1CS-22 Total/NA

Solid Dry and Grind160-3592-22 MS IHS1CS-22 Total/NA

Solid Dry and Grind160-3592-22 MSD IHS1CS-22 Total/NA

Solid Dry and Grind160-3592-23 IHS1CS-23 Total/NA

Prep Batch: 71427

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 70162160-3592-1 IHS1CS-1 Total/NA

Solid ExtChrom 70162160-3592-1 DU IHS1CS-1 Total/NA

Solid ExtChrom 70162160-3592-2 IHS1CS-2 Total/NA

Solid ExtChrom 70162160-3592-3 IHS1CS-3 Total/NA

Solid ExtChrom 70162160-3592-4 IHS1CS-4 Total/NA

Solid ExtChrom 70162160-3592-5 IHS1CS-5 Total/NA

Solid ExtChrom 70162160-3592-6 IHS1CS-6 Total/NA

Solid ExtChrom 70162160-3592-7 IHS1CS-7 Total/NA

Solid ExtChrom 70162160-3592-8 IHS1CS-8 Total/NA

Solid ExtChrom 70162160-3592-9 IHS1CS-9 Total/NA

Solid ExtChrom 70162160-3592-10 IHS1CS-10 Total/NA

Solid ExtChrom 70162160-3592-11 IHS1CS-11 Total/NA

Solid ExtChrom 70162160-3592-12 IHS1CS-12 Total/NA

Solid ExtChrom 70162160-3592-13 IHS1CS-13 Total/NA

Solid ExtChrom 70162160-3592-14 IHS1CS-14 Total/NA

Solid ExtChrom 70162160-3592-15 IHS1CS-15 Total/NA

Solid ExtChrom 70162160-3592-16 IHS1CS-16 Total/NA

Solid ExtChrom 70162160-3592-17 IHS1CS-17 Total/NA

Solid ExtChrom 70162160-3592-18 IHS1CS-18 Total/NA

Solid ExtChrom 70162160-3592-19 IHS1CS-19 Total/NA

Solid ExtChrom 70162160-3592-20 IHS1CS-20 Total/NA

Solid ExtChromLCS 160-71427/2-A Lab Control Sample Total/NA
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QC Association Summary
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Rad (Continued)

Prep Batch: 71427 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChromMB 160-71427/1-A Method Blank Total/NA

Prep Batch: 71428

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 70162160-3592-21 IHS1CS-21 Total/NA

Solid ExtChrom 70162160-3592-22 IHS1CS-22 Total/NA

Solid ExtChrom 70162160-3592-22 MS IHS1CS-22 Total/NA

Solid ExtChrom 70162160-3592-22 MSD IHS1CS-22 Total/NA

Solid ExtChrom 70162160-3592-23 IHS1CS-23 Total/NA

Solid ExtChromLCS 160-71428/2-A Lab Control Sample Total/NA

Solid ExtChromMB 160-71428/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-3592-1Client: Aleut World Solutions

SDG: NSF Indian HeadProject/Site: Waste Characterizations

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

91.1160-3592-1

Percent Yield (Acceptance Limits)

IHS1CS-1

83.5160-3592-1 DU IHS1CS-1

89.0160-3592-2 IHS1CS-2

82.4160-3592-3 IHS1CS-3

85.2160-3592-4 IHS1CS-4

91.2160-3592-5 IHS1CS-5

91.2160-3592-6 IHS1CS-6

85.8160-3592-7 IHS1CS-7

91.5160-3592-8 IHS1CS-8

89.9160-3592-9 IHS1CS-9

84.7160-3592-10 IHS1CS-10

90.3160-3592-11 IHS1CS-11

84.8160-3592-12 IHS1CS-12

87.6160-3592-13 IHS1CS-13

94.2160-3592-14 IHS1CS-14

86.9160-3592-15 IHS1CS-15

90.4160-3592-16 IHS1CS-16

83.0160-3592-17 IHS1CS-17

87.0160-3592-18 IHS1CS-18

96.7160-3592-19 IHS1CS-19

86.4160-3592-20 IHS1CS-20

83.9160-3592-21 IHS1CS-21

82.6160-3592-22 IHS1CS-22

83.9160-3592-22 MS IHS1CS-22

88.7160-3592-22 MSD IHS1CS-22

92.1160-3592-23 IHS1CS-23

88.2LCS 160-71427/2-A Lab Control Sample

89.2LCS 160-71428/2-A Lab Control Sample

91.5MB 160-71427/1-A Method Blank

92.9MB 160-71428/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229
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TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-1688-1
Client Project/Site: Waste Characterizations

For:
Aleut World Solutions
4300 B Street
Suite 402
Anchorage, Alaska 99503

Attn: Mary Ann Tapia

Authorized for release by:
4/9/2013 3:59:55 PM
Erika Starman
Project Manager I
erika.starman@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.

1
2
3
4
5
6
7
8
9

10
11
12
13

https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:erika.starman@testamericainc.com


Table of Contents
Client: Aleut World Solutions
Project/Site: Waste Characterizations

TestAmerica Job ID: 160-1688-1

Page 2 of 31
TestAmerica St. Louis

4/9/2013

Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
Detection Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
Surrogate Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29

1
2
3
4
5
6
7
8
9

10
11
12
13



Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1688-1
Project/Site: Waste Characterizations

Job ID: 160-1688-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: Waste Characterizations

Report Number: 160-1688-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

RECEIPT

The samples were received on 3/6/2013 1:40 PM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperature of the cooler at receipt was 6.0º C.

General Chemistry 

Citrix server went down 3/19/13, rework samples were started for TCLP extraction using the fluid determination from the initial extraction.

TCLP VOLATILE ORGANIC COMPOUNDS (GC-MS)

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP volatile organic compounds (GC-MS) in accordance with EPA SW846 Method 
1311/8260C. The samples were leached on 03/12/2013 and analyzed on 03/12/2013. 

No difficulties were encountered during the VOCs analysis.

All quality control parameters were within the acceptance limits.

TCLP SEMIVOLATILE ORGANIC COMPOUNDS (GC-MS)

TestAmerica St. Louis
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1688-1
Project/Site: Waste Characterizations

Job ID: 160-1688-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP semivolatile organic compounds (GC-MS) in accordance with EPA SW-846 
Methods 1311 / 8270D. The samples were leached on 03/12/2013, prepared on 03/13/2013 and analyzed on 03/15/2013. 

Terphenyl-d14 (Surr) failed the surrogate recovery criteria low for 1H-WP1MS (160-1688-1MS).  The laboratory's SOP allows one acid 
surrogate and/or one base surrogate to be outside acceptance limits; therefore, re-extraction/re-analysis was not performed.  These 
results have been reported and qualified.  Refer to the QC report for details.  

No other difficulties were encountered during the SVOCs analysis.

All other quality control parameters were within the acceptance limits.

TCLP CHLORINATED PESTICIDES

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP chlorinated pesticides in accordance with EPA SW-846 Methods 1311/ 8081B. The 
samples were leached on 03/12/2013, prepared on 03/18/2013 and analyzed on 03/19/2013. 

Tetrachloro-m-xylene failed the surrogate recovery criteria low for LB 160-39306/1-B, 1H-WP1MS (160-1688-1MS), and 1H-WP1MSD 
(160-1688-1MSD).  However the spike recovery for the LSC, MS, and MSD is within QC limits, thus showing a good extraction.  Also the 
surrogate recovery for the sample was within QC limits.  Refer to the QC report for details.

No other difficulties were encountered during the pesticides analysis.

All other quality control parameters were within the acceptance limits.

TCLP CHLORINATED HERBICIDES

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP chlorinated herbicides in accordance with EPA SW-846 Methods 1311/ 8151A. The 
samples were leached on 03/19/2013, and prepared and analyzed on 03/20/2013. 

Surrogates are added during the extraction process prior to dilution.  When the sample dilution is 5X or greater, surrogate recoveries are 
diluted out and no corrective action is required.

2,4-Dichlorophenylacetic acid failed the surrogate recovery criteria high for 1H-WP1MSD (160-1688-1MSD).  This sample did not contain 
any target analytes above the RL; therefore, re-extraction and/or re-analysis was not performed.  Refer to the QC report for details.

The MSD recovery for 2,4-D, and 2,4,5-TP is outside the upper QC limit and the RPD was poor, indicating a potential positive bias for these 
analytes.  These analytes were not observed above the reporting limit in the associated samples; therefore the sample data was not 
adversely affected by this excursion.  

No other difficulties were encountered during the herbicides analysis.

All other quality control parameters were within the acceptance limits.

TCLP METALS (ICP)

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP metals (ICP) in accordance with EPA SW-846 Method 1311/6010C. The samples 
were leached on 03/12/2013, prepared on 03/12/2013 and analyzed on 03/19/2013. 

Barium, Chromium and Selenium were detected in method blank LB 160-39311/1-B at levels that were above the method detection limit 
but below the reporting limit.  Refer to the QC report for details.

The serial dilution performed for the following sample(s) associated with batch 39344 was outside control limits for lead indicating a 
possible matrix interference:  (160-1688-1 SD)

No other difficulties were encountered during the metals analysis.

All other quality control parameters were within the acceptance limits.

TestAmerica St. Louis
Page 4 of 31 4/9/2013

1
2
3
4
5
6
7
8
9

10
11
12
13



Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1688-1
Project/Site: Waste Characterizations

Job ID: 160-1688-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

TCLP MERCURY

Sample 1H-WP1 (160-1688-1) was analyzed for TCLP mercury in accordance with EPA SW-846 Methods 1311/7470A. The samples were 
leached on 03/12/2013, prepared on 04/02/2013 and analyzed on 04/04/2013. 

The MS\MSD were spiked after preservation. Due to instrument related issues the batch needed to be re-extracted.

No difficulties were encountered during the mercury analysis.

All quality control parameters were within the acceptance limits.

IGNITABILITY,PENSKY-MARTENS CLOSED CUP METHOD

Sample 1H-WP2 (160-1688-2) was analyzed for Ignitability,Pensky-Martens Closed Cup Method in accordance with EPA SW-846 Method 
1010. The samples were analyzed on 03/29/2013. 

No other difficulties were encountered during the Ignitability, CCM analysis.

All other quality control parameters were within the acceptance limits.

REACTIVE CYANIDE

Sample 1H-WP2 (160-1688-2) was analyzed for reactive cyanide in accordance with EPA SW-846 Method 7.3.3. The samples were 
prepared and analyzed on 03/20/2013. 

Cyanide, Reactive failed the recovery criteria low for LCS 160-41005/2-A and MS of sample 1H-WP2MS (160-1688-2).  Since this test is 
semi-qualitative no further action is required.  Refer to the QC report for details.

For the associated samples in Reactive CN Batch 41105, the samples were distilled and analyzed one day out of hold due to TALS being 
down for most of the day, prior to the prep analyst leaving.  (160-1688-2 DU),  (160-1688-2 MS), 1H-WP2 (160-1688-2)

No other difficulties were encountered during the Reactive cynide analysis.

All other quality control parameters were within the acceptance limits.

REACTIVE SULFIDE

Sample 1H-WP2 (160-1688-2) was analyzed for reactive sulfide in accordance with EPA SW-846 Method 7.3.4. The samples were 
prepared on 03/20/2013 and analyzed on 03/21/2013. 

Sulfide, Reactive failed the recovery criteria high for LCS 160-41006/2-A.  Refer to the QC report for details.

For  Reactive Sulfide batch # 41093, the LCS was outside the upper QC limit, resulting in a potential positive bias for the samples 
associated with this batch.  The analyte was not detected in the associated samples, therefore the results were not adversely 
affected.1H-WP2 (160-1688-2)

For Reactive Sulfide batch 41093, the sample was prepped and analyzed outside of holding time.  Samples were prepped and analyzed 
within two times hold.1H-WP2 (160-1688-2)

No other difficulties were encountered during the sulfide analysis.

All other quality control parameters were within the acceptance limits.

PH

Sample 1H-WP2 (160-1688-2) was analyzed for pH in accordance with EPA SW-846 Method 9045D. The samples were leached on 
03/13/2013 and analyzed on 03/13/2013. 

No difficulties were encountered during the pH analysis.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-1688-1
Project/Site: Waste Characterizations

Job ID: 160-1688-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

All quality control parameters were within the acceptance limits.

PERCENT SOLIDS

Sample 1H-WP2 (160-1688-2) was analyzed for percent solids in accordance with EPA Method 160.3 MOD. The samples were analyzed 
on 03/13/2013. 

No difficulties were encountered during the % solids analysis.

All quality control parameters were within the acceptance limits.
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Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-1688-1

Login Number: 1688

Question Answer Comment

Creator: Daniels, Brian

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 

meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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Definitions/Glossary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Qualifiers

GC/MS VOA

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

GC/MS Semi VOA

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.

GC Semi VOA

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.

Metals

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

J Estimated: The analyte was positively identified; the quantitation is an estimation

General Chemistry

Qualifier Description

H Sample was prepped or analyzed beyond the specified holding time
Qualifier

Q One or more quality control criteria failed.

U Undetected at the Limit of Detection.

J Estimated: The quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method Method Description LaboratoryProtocol

SW8468260C Volatile Organic Compounds by GC/MS TAL SL

SW8468270D Semivolatile Organic Compounds (GC/MS) TAL SL

SW8468081B Organochlorine Pesticides (GC) TAL SL

SW8468151A Herbicides (GC) TAL SL

SW8466010C Metals (ICP) TAL SL

SW8467470A Mercury (CVAA) TAL SL

SW8461010A Ignitability,Pensky-Martens Closed Cup Method TAL SL

SW8469012 Cyanide, Reactive TAL SL

SW8469034 Sulfide, Reactive TAL SL

SW8469045D pH TAL SL

EPAMoisture Percent Moisture TAL SL

Protocol References:

EPA = US Environmental Protection Agency

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-1688-1 1H-WP1 Solid 03/05/13 08:00 03/06/13 13:40

160-1688-2 1H-WP2 Solid 03/05/13 08:05 03/06/13 13:40

TestAmerica St. Louis
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Detection Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Client Sample ID: 1H-WP1 Lab Sample ID: 160-1688-1

Barium
RL

125 ug/L
MDL

9.88
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

TCLP1647 6010C

Cadmium 12.5 ug/L2.28 TCLP14.25 J 6010C

Lead 250 ug/L3.18 TCLP1288 6010C

Selenium 500 ug/L6.65 TCLP17.00 J 6010C

Client Sample ID: 1H-WP2 Lab Sample ID: 160-1688-2

Flashpoint
RL

23.0 Degrees F
MDL

23.0
Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1>60 1010A

pH 0.100 SU0.100 Soluble16.70 9045D

TestAmerica St. Louis

This Detection Summary does not include radiochemical test results.
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Client Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1688-1Client Sample ID: 1H-WP1
Matrix: SolidDate Collected: 03/05/13 08:00

Date Received: 03/06/13 13:40

Method: 8260C - Volatile Organic Compounds by GC/MS - TCLP
RL MDL

1,2-Dichloroethane 3.72 U 50.0 3.72 ug/L 03/12/13 19:52 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 2.60 ug/L 03/12/13 19:52 11,4-Dichlorobenzene 2.60 U

50.0 3.89 ug/L 03/12/13 19:52 12-Butanone (MEK) 3.89 U

50.0 2.53 ug/L 03/12/13 19:52 1Benzene 2.53 U

50.0 3.60 ug/L 03/12/13 19:52 1Carbon tetrachloride 3.60 U

50.0 3.82 ug/L 03/12/13 19:52 1Chlorobenzene 3.82 U

50.0 0.920 ug/L 03/12/13 19:52 1Chloroform 0.920 U

50.0 2.80 ug/L 03/12/13 19:52 1Tetrachloroethene 2.80 U

50.0 2.90 ug/L 03/12/13 19:52 1Trichloroethene 2.90 U

100 4.28 ug/L 03/12/13 19:52 1Vinyl chloride 4.28 U

50.0 3.65 ug/L 03/12/13 19:52 11,1-Dichloroethene 3.65 U

Toluene-d8 (Surr) 101 85 - 115 03/12/13 19:52 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Dibromofluoromethane (Surr) 101 03/12/13 19:52 185 - 115

4-Bromofluorobenzene (Surr) 95 03/12/13 19:52 184 - 120

1,2-Dichloroethane-d4 (Surr) 95 03/12/13 19:52 183 - 117

Method: 8270D - Semivolatile Organic Compounds (GC/MS) - TCLP
RL MDL

1,4-Dichlorobenzene 5.00 U 50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 12,4-Dinitrotoluene 5.00 U

50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 1Hexachlorobenzene 5.00 U

50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 1Hexachlorobutadiene 5.00 U

50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 1Hexachloroethane 5.00 U

50.0 10.0 ug/L 03/13/13 12:00 03/15/13 01:49 12-Methylphenol 10.0 U

100 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 13 & 4 Methylphenol 5.00 U

50.0 5.00 ug/L 03/13/13 12:00 03/15/13 01:49 1Nitrobenzene 5.00 U

250 10.0 ug/L 03/13/13 12:00 03/15/13 01:49 1Pentachlorophenol 10.0 U

100 25.0 ug/L 03/13/13 12:00 03/15/13 01:49 1Pyridine 25.0 U

50.0 10.0 ug/L 03/13/13 12:00 03/15/13 01:49 12,4,5-Trichlorophenol 10.0 U

50.0 10.0 ug/L 03/13/13 12:00 03/15/13 01:49 12,4,6-Trichlorophenol 10.0 U

2,4,6-Tribromophenol (Surr) 75 50 - 101 03/13/13 12:00 03/15/13 01:49 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Nitrobenzene-d5 (Surr) 78 03/13/13 12:00 03/15/13 01:49 145 - 102

Phenol-d5 (Surr) 75 03/13/13 12:00 03/15/13 01:49 140 - 95

Terphenyl-d14 (Surr) 56 03/13/13 12:00 03/15/13 01:49 156 - 118

2-Fluorobiphenyl (Surr) 71 03/13/13 12:00 03/15/13 01:49 142 - 95

2-Fluorophenol (Surr) 82 03/13/13 12:00 03/15/13 01:49 138 - 98

Method: 8081B - Organochlorine Pesticides (GC) - TCLP
RL MDL

gamma-BHC (Lindane) 0.0150 U 0.500 0.0150 ug/L 03/18/13 10:00 03/19/13 18:39 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.500 0.0500 ug/L 03/18/13 10:00 03/19/13 18:39 1Endrin 0.0500 U

0.500 0.0150 ug/L 03/18/13 10:00 03/19/13 18:39 1Heptachlor 0.0150 U

0.500 0.0500 ug/L 03/18/13 10:00 03/19/13 18:39 1Heptachlor epoxide 0.0500 U

1.00 0.0500 ug/L 03/18/13 10:00 03/19/13 18:39 1Methoxychlor 0.0500 U

20.0 0.0500 ug/L 03/18/13 10:00 03/19/13 18:39 1Toxaphene 0.0500 U

5.00 0.200 ug/L 03/18/13 10:00 03/19/13 18:39 1Technical Chlordane 0.200 U

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Lab Sample ID: 160-1688-1Client Sample ID: 1H-WP1
Matrix: SolidDate Collected: 03/05/13 08:00

Date Received: 03/06/13 13:40

DCB Decachlorobiphenyl (Surr) 101 70 - 130 03/18/13 10:00 03/19/13 18:39 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Tetrachloro-m-xylene 70 03/18/13 10:00 03/19/13 18:39 170 - 130

Method: 8151A - Herbicides (GC) - TCLP - RE
RL MDL

2,4-D 19.8 U J 40.0 19.8 ug/L 03/20/13 09:29 03/20/13 15:02 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10.0 2.98 ug/L 03/20/13 09:29 03/20/13 15:02 1Silvex (2,4,5-TP) 2.98 U J

2,4-Dichlorophenylacetic acid 127 56 - 147 03/20/13 09:29 03/20/13 15:02 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 6010C - Metals (ICP) - TCLP
RL MDL

Arsenic 4.93 U 500 4.93 ug/L 03/12/13 12:42 03/19/13 17:29 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

125 9.88 ug/L 03/12/13 12:42 03/19/13 17:29 1Barium 647

12.5 2.28 ug/L 03/12/13 12:42 03/19/13 17:29 1Cadmium 4.25 J

25.0 7.85 ug/L 03/12/13 12:42 03/19/13 17:29 1Chromium 7.85 U

250 3.18 ug/L 03/12/13 12:42 03/19/13 17:29 1Lead 288

500 6.65 ug/L 03/12/13 12:42 03/19/13 17:29 1Selenium 7.00 J

25.0 14.9 ug/L 03/12/13 12:42 03/19/13 17:29 1Silver 14.9 U

Method: 7470A - Mercury (CVAA) - TCLP - RE
RL MDL

Mercury 0.0790 U 1.00 0.0790 ug/L 04/02/13 11:05 04/04/13 16:06 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 160-1688-2Client Sample ID: 1H-WP2
Matrix: SolidDate Collected: 03/05/13 08:05

Date Received: 03/06/13 13:40

General Chemistry
RL MDL

Flashpoint >60 23.0 23.0 Degrees F 03/29/13 16:04 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.251 0.251 mg/Kg 03/20/13 15:29 03/20/13 19:43 1Cyanide, Reactive 0.251 U H Q J

22.2 22.2 mg/Kg 03/20/13 15:29 03/21/13 10:12 1Sulfide, Reactive 22.2 U H Q

General Chemistry - Soluble
RL MDL

pH 6.70 0.100 0.100 SU 03/13/13 14:15 1
Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8260C - Volatile Organic Compounds by GC/MS

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39507/9-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 39507

1,2-Dichloroethane 500 452 ug/L 90 80 - 115
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,4-Dichlorobenzene 500 510 ug/L 102 85 - 115

2-Butanone (MEK) 500 454 ug/L 91 64 - 117

Benzene 500 467 ug/L 93 85 - 115

Carbon tetrachloride 500 494 ug/L 99 79 - 119

Chlorobenzene 500 441 ug/L 88 85 - 115

Chloroform 500 492 ug/L 98 85 - 115

Tetrachloroethene 500 527 ug/L 105 79 - 116

Trichloroethene 500 451 ug/L 90 85 - 115

Vinyl chloride 500 456 ug/L 91 72 - 136

1,1-Dichloroethene 500 465 ug/L 93 79 - 117

Toluene-d8 (Surr) 85 - 115

Surrogate

107

LCS LCS

Qualifier Limits%Recovery

101Dibromofluoromethane (Surr) 85 - 115

934-Bromofluorobenzene (Surr) 84 - 120

951,2-Dichloroethane-d4 (Surr) 83 - 117

Client Sample ID: Method BlankLab Sample ID: LB 160-39297/1-A LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 39507

RL MDL

1,2-Dichloroethane 3.72 U 50.0 3.72 ug/L 03/12/13 19:27 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

2.60 U 2.6050.0 ug/L 03/12/13 19:27 11,4-Dichlorobenzene

3.89 U 3.8950.0 ug/L 03/12/13 19:27 12-Butanone (MEK)

2.53 U 2.5350.0 ug/L 03/12/13 19:27 1Benzene

3.60 U 3.6050.0 ug/L 03/12/13 19:27 1Carbon tetrachloride

3.82 U 3.8250.0 ug/L 03/12/13 19:27 1Chlorobenzene

0.920 U 0.92050.0 ug/L 03/12/13 19:27 1Chloroform

2.80 U 2.8050.0 ug/L 03/12/13 19:27 1Tetrachloroethene

2.90 U 2.9050.0 ug/L 03/12/13 19:27 1Trichloroethene

4.28 U 4.28100 ug/L 03/12/13 19:27 1Vinyl chloride

3.65 U 3.6550.0 ug/L 03/12/13 19:27 11,1-Dichloroethene

Toluene-d8 (Surr) 101 85 - 115 03/12/13 19:27 1

LB LB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

100 03/12/13 19:27 1Dibromofluoromethane (Surr) 85 - 115

97 03/12/13 19:27 14-Bromofluorobenzene (Surr) 84 - 120

100 03/12/13 19:27 11,2-Dichloroethane-d4 (Surr) 83 - 117

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 39507

1,2-Dichloroethane 3.72 U 500 470 ug/L 94 85 - 115
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

TestAmerica St. Louis
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 39507

1,4-Dichlorobenzene 2.60 U 500 497 ug/L 99 85 - 115
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

2-Butanone (MEK) 3.89 U 500 456 ug/L 91 67 - 117

Benzene 2.53 U 500 467 ug/L 93 85 - 115

Carbon tetrachloride 3.60 U 500 449 ug/L 90 79 - 117

Chlorobenzene 3.82 U 500 447 ug/L 89 85 - 115

Chloroform 0.920 U 500 480 ug/L 96 85 - 115

Tetrachloroethene 2.80 U 500 516 ug/L 103 82 - 115

Trichloroethene 2.90 U 500 470 ug/L 94 84 - 115

Vinyl chloride 4.28 U 500 396 ug/L 79 75 - 132

1,1-Dichloroethene 3.65 U 500 421 ug/L 84 80 - 115

Toluene-d8 (Surr) 85 - 115

Surrogate

102

MS MS

Qualifier Limits%Recovery

100Dibromofluoromethane (Surr) 85 - 115

914-Bromofluorobenzene (Surr) 84 - 120

961,2-Dichloroethane-d4 (Surr) 83 - 117

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 39507

1,2-Dichloroethane 3.72 U 500 478 ug/L 96 85 - 115 2 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,4-Dichlorobenzene 2.60 U 500 512 ug/L 102 85 - 115 3 20

2-Butanone (MEK) 3.89 U 500 467 ug/L 93 67 - 117 2 20

Benzene 2.53 U 500 468 ug/L 94 85 - 115 0 20

Carbon tetrachloride 3.60 U 500 467 ug/L 93 79 - 117 4 20

Chlorobenzene 3.82 U 500 447 ug/L 89 85 - 115 0 20

Chloroform 0.920 U 500 469 ug/L 94 85 - 115 2 20

Tetrachloroethene 2.80 U 500 516 ug/L 103 82 - 115 0 20

Trichloroethene 2.90 U 500 458 ug/L 92 84 - 115 3 20

Vinyl chloride 4.28 U 500 410 ug/L 82 75 - 132 4 20

1,1-Dichloroethene 3.65 U 500 427 ug/L 85 80 - 115 2 20

Toluene-d8 (Surr) 85 - 115

Surrogate

102

MSD MSD

Qualifier Limits%Recovery

99Dibromofluoromethane (Surr) 85 - 115

934-Bromofluorobenzene (Surr) 84 - 120

961,2-Dichloroethane-d4 (Surr) 83 - 117
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8270D - Semivolatile Organic Compounds (GC/MS)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39484/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40220 Prep Batch: 39484

1,4-Dichlorobenzene 500 376 ug/L 75 40 - 93
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

2,4-Dinitrotoluene 500 374 ug/L 75 49 - 95

Hexachlorobenzene 500 369 ug/L 74 46 - 87

Hexachlorobutadiene 500 342 ug/L 68 30 - 95

Hexachloroethane 500 383 ug/L 77 25 - 97

2-Methylphenol 500 419 ug/L 84 51 - 99

3 & 4 Methylphenol 1000 830 ug/L 83 53 - 96

Nitrobenzene 500 361 ug/L 72 45 - 95

Pentachlorophenol 500 343 ug/L 69 35 - 98

Pyridine 500 256 ug/L 51 10 - 72

2,4,5-Trichlorophenol 500 378 ug/L 76 47 - 92

2,4,6-Trichlorophenol 500 358 ug/L 72 47 - 88

2,4,6-Tribromophenol (Surr) 50 - 101

Surrogate

81

LCS LCS

Qualifier Limits%Recovery

75Nitrobenzene-d5 (Surr) 45 - 102

79Phenol-d5 (Surr) 40 - 95

56Terphenyl-d14 (Surr) 56 - 118

712-Fluorobiphenyl (Surr) 42 - 95

822-Fluorophenol (Surr) 38 - 98

Client Sample ID: Method BlankLab Sample ID: LB 160-39296/1-B LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40220 Prep Batch: 39484

RL MDL

1,4-Dichlorobenzene 5.00 U 50.0 5.00 ug/L 03/13/13 12:00 03/14/13 20:09 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

5.00 U 5.0050.0 ug/L 03/13/13 12:00 03/14/13 20:09 12,4-Dinitrotoluene

5.00 U 5.0050.0 ug/L 03/13/13 12:00 03/14/13 20:09 1Hexachlorobenzene

5.00 U 5.0050.0 ug/L 03/13/13 12:00 03/14/13 20:09 1Hexachlorobutadiene

5.00 U 5.0050.0 ug/L 03/13/13 12:00 03/14/13 20:09 1Hexachloroethane

10.0 U 10.050.0 ug/L 03/13/13 12:00 03/14/13 20:09 12-Methylphenol

5.00 U 5.00100 ug/L 03/13/13 12:00 03/14/13 20:09 13 & 4 Methylphenol

5.00 U 5.0050.0 ug/L 03/13/13 12:00 03/14/13 20:09 1Nitrobenzene

10.0 U 10.0250 ug/L 03/13/13 12:00 03/14/13 20:09 1Pentachlorophenol

25.0 U 25.0100 ug/L 03/13/13 12:00 03/14/13 20:09 1Pyridine

10.0 U 10.050.0 ug/L 03/13/13 12:00 03/14/13 20:09 12,4,5-Trichlorophenol

10.0 U 10.050.0 ug/L 03/13/13 12:00 03/14/13 20:09 12,4,6-Trichlorophenol

2,4,6-Tribromophenol (Surr) 77 50 - 101 03/14/13 20:09 1

LB LB

Surrogate

03/13/13 12:00

Dil FacPrepared AnalyzedQualifier Limits%Recovery

71 03/13/13 12:00 03/14/13 20:09 1Nitrobenzene-d5 (Surr) 45 - 102

73 03/13/13 12:00 03/14/13 20:09 1Phenol-d5 (Surr) 40 - 95

57 03/13/13 12:00 03/14/13 20:09 1Terphenyl-d14 (Surr) 56 - 118

67 03/13/13 12:00 03/14/13 20:09 12-Fluorobiphenyl (Surr) 42 - 95

79 03/13/13 12:00 03/14/13 20:09 12-Fluorophenol (Surr) 38 - 98
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40220 Prep Batch: 39484

1,4-Dichlorobenzene 5.00 U 500 319 ug/L 64 35 - 93
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

2,4-Dinitrotoluene 5.00 U 500 344 ug/L 69 52 - 100

Hexachlorobenzene 5.00 U 500 335 ug/L 67 46 - 90

Hexachlorobutadiene 5.00 U 500 290 ug/L 58 29 - 96

Hexachloroethane 5.00 U 500 329 ug/L 66 23 - 104

2-Methylphenol 10.0 U 500 358 ug/L 72 44 - 106

3 & 4 Methylphenol 5.00 U 1000 710 ug/L 71 49 - 100

Nitrobenzene 5.00 U 500 318 ug/L 64 44 - 102

Pentachlorophenol 10.0 U 500 327 ug/L 65 35 - 108

Pyridine 25.0 U 500 252 ug/L 50 10 - 80

2,4,5-Trichlorophenol 10.0 U 500 331 ug/L 66 47 - 96

2,4,6-Trichlorophenol 10.0 U 500 316 ug/L 63 48 - 96

2,4,6-Tribromophenol (Surr) 50 - 101

Surrogate

71

MS MS

Qualifier Limits%Recovery

65Nitrobenzene-d5 (Surr) 45 - 102

67Phenol-d5 (Surr) 40 - 95

52 JTerphenyl-d14 (Surr) 56 - 118

562-Fluorobiphenyl (Surr) 42 - 95

712-Fluorophenol (Surr) 38 - 98

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40220 Prep Batch: 39484

1,4-Dichlorobenzene 5.00 U 500 375 ug/L 75 35 - 93 16 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

2,4-Dinitrotoluene 5.00 U 500 404 ug/L 81 52 - 100 16 20

Hexachlorobenzene 5.00 U 500 382 ug/L 76 46 - 90 13 20

Hexachlorobutadiene 5.00 U 500 341 ug/L 68 29 - 96 16 20

Hexachloroethane 5.00 U 500 383 ug/L 77 23 - 104 15 20

2-Methylphenol 10.0 U 500 415 ug/L 83 44 - 106 15 20

3 & 4 Methylphenol 5.00 U 1000 824 ug/L 82 49 - 100 15 20

Nitrobenzene 5.00 U 500 375 ug/L 75 44 - 102 16 20

Pentachlorophenol 10.0 U 500 358 ug/L 72 35 - 108 9 20

Pyridine 25.0 U 500 288 ug/L 58 10 - 80 13 20

2,4,5-Trichlorophenol 10.0 U 500 389 ug/L 78 47 - 96 16 20

2,4,6-Trichlorophenol 10.0 U 500 371 ug/L 74 48 - 96 16 20

2,4,6-Tribromophenol (Surr) 50 - 101

Surrogate

83

MSD MSD

Qualifier Limits%Recovery

77Nitrobenzene-d5 (Surr) 45 - 102

78Phenol-d5 (Surr) 40 - 95

58Terphenyl-d14 (Surr) 56 - 118

712-Fluorobiphenyl (Surr) 42 - 95

842-Fluorophenol (Surr) 38 - 98
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8081B - Organochlorine Pesticides (GC)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-40486/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40930 Prep Batch: 40486

gamma-BHC (Lindane) 5.00 4.39 ug/L 88 70 - 130
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Endrin 5.00 4.53 ug/L 91 70 - 130

Heptachlor 5.00 4.06 ug/L 81 70 - 130

Heptachlor epoxide 5.00 4.34 ug/L 87 70 - 130

Methoxychlor 5.00 5.00 ug/L 100 70 - 130

DCB Decachlorobiphenyl (Surr) 70 - 130

Surrogate

103

LCS LCS

Qualifier Limits%Recovery

68 JTetrachloro-m-xylene 70 - 130

Client Sample ID: Method BlankLab Sample ID: LB 160-39306/1-B LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40930 Prep Batch: 40486

RL MDL

gamma-BHC (Lindane) 0.0150 U 0.500 0.0150 ug/L 03/18/13 10:00 03/19/13 17:58 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

0.0500 U 0.05000.500 ug/L 03/18/13 10:00 03/19/13 17:58 1Endrin

0.0150 U 0.01500.500 ug/L 03/18/13 10:00 03/19/13 17:58 1Heptachlor

0.0500 U 0.05000.500 ug/L 03/18/13 10:00 03/19/13 17:58 1Heptachlor epoxide

0.0500 U 0.05001.00 ug/L 03/18/13 10:00 03/19/13 17:58 1Methoxychlor

0.0500 U 0.050020.0 ug/L 03/18/13 10:00 03/19/13 17:58 1Toxaphene

0.200 U 0.2005.00 ug/L 03/18/13 10:00 03/19/13 17:58 1Technical Chlordane

DCB Decachlorobiphenyl (Surr) 112 70 - 130 03/19/13 17:58 1

LB LB

Surrogate

03/18/13 10:00

Dil FacPrepared AnalyzedQualifier Limits%Recovery

69 J 03/18/13 10:00 03/19/13 17:58 1Tetrachloro-m-xylene 70 - 130

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40930 Prep Batch: 40486

gamma-BHC (Lindane) 0.0150 U 5.00 4.58 ug/L 92 70 - 130
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Endrin 0.0500 U 5.00 4.65 ug/L 93 70 - 130

Heptachlor 0.0150 U 5.00 4.32 ug/L 86 70 - 130

Heptachlor epoxide 0.0500 U 5.00 4.48 ug/L 90 70 - 130

Methoxychlor 0.0500 U 5.00 4.88 ug/L 98 70 - 130

DCB Decachlorobiphenyl (Surr) 70 - 130

Surrogate

95

MS MS

Qualifier Limits%Recovery

69 JTetrachloro-m-xylene 70 - 130

TestAmerica St. Louis

Page 19 of 31 4/9/2013

1
2
3
4
5
6
7
8
9

10
11
12
13



QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8081B - Organochlorine Pesticides (GC) (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40930 Prep Batch: 40486

gamma-BHC (Lindane) 0.0150 U 5.00 4.55 ug/L 91 70 - 130 1 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Endrin 0.0500 U 5.00 4.65 ug/L 93 70 - 130 0 20

Heptachlor 0.0150 U 5.00 4.16 ug/L 83 70 - 130 4 20

Heptachlor epoxide 0.0500 U 5.00 4.46 ug/L 89 70 - 130 0 20

Methoxychlor 0.0500 U 5.00 5.11 ug/L 102 70 - 130 5 20

DCB Decachlorobiphenyl (Surr) 70 - 130

Surrogate

102

MSD MSD

Qualifier Limits%Recovery

67 JTetrachloro-m-xylene 70 - 130

Method: 8151A - Herbicides (GC)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-40921/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41055 Prep Batch: 40921

2,4-D 250 257 ug/L 103 46 - 140
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Silvex (2,4,5-TP) 25.0 28.2 ug/L 113 42 - 140

2,4-Dichlorophenylacetic acid 56 - 147

Surrogate

106

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Method BlankLab Sample ID: LB 160-40693/1-B LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 41055 Prep Batch: 40921

RL MDL

2,4-D 19.8 U 40.0 19.8 ug/L 03/20/13 09:29 03/20/13 14:02 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

2.98 U 2.9810.0 ug/L 03/20/13 09:29 03/20/13 14:02 1Silvex (2,4,5-TP)

2,4-Dichlorophenylacetic acid 131 56 - 147 03/20/13 14:02 1

LB LB

Surrogate

03/20/13 09:29

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Method: 8151A - Herbicides (GC) - RE

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 41055 Prep Batch: 40921

2,4-D - RE 19.8 U J 250 292 ug/L 117 52 - 150
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Silvex (2,4,5-TP) - RE 2.98 U J 25.0 31.6 ug/L 126 45 - 150
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8151A - Herbicides (GC) - RE (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 41055 Prep Batch: 40921

2,4-Dichlorophenylacetic acid - 

RE

56 - 147

Surrogate

124

MS MS

Qualifier Limits%Recovery

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 41055 Prep Batch: 40921

2,4-D - RE 19.8 U J 250 394 J ug/L 158 52 - 150 30 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Silvex (2,4,5-TP) - RE 2.98 U J 25.0 45.0 J ug/L 180 45 - 150 35 20

2,4-Dichlorophenylacetic acid - 

RE

J 56 - 147

Surrogate

174

MSD MSD

Qualifier Limits%Recovery

Method: 6010C - Metals (ICP)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39344/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 40682 Prep Batch: 39344

Arsenic 2500 2610 ug/L 105 80 - 120
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Barium 2500 2580 ug/L 103 80 - 120

Cadmium 2500 2560 ug/L 102 80 - 120

Chromium 2500 2530 ug/L 101 80 - 120

Lead 2500 2500 ug/L 100 80 - 120

Selenium 2500 2720 ug/L 109 80 - 120

Silver 250 234 ug/L 93 80 - 120

Client Sample ID: Method BlankLab Sample ID: LB 160-39311/1-B LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40682 Prep Batch: 39344

RL MDL

Arsenic 4.93 U 500 4.93 ug/L 03/12/13 12:42 03/19/13 17:22 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

12.0 J 9.88125 ug/L 03/12/13 12:42 03/19/13 17:22 1Barium

2.28 U 2.2812.5 ug/L 03/12/13 12:42 03/19/13 17:22 1Cadmium

8.75 J 7.8525.0 ug/L 03/12/13 12:42 03/19/13 17:22 1Chromium

3.18 U 3.18250 ug/L 03/12/13 12:42 03/19/13 17:22 1Lead

9.00 J 6.65500 ug/L 03/12/13 12:42 03/19/13 17:22 1Selenium

14.9 U 14.925.0 ug/L 03/12/13 12:42 03/19/13 17:22 1Silver
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 6010C - Metals (ICP) (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40682 Prep Batch: 39344

Arsenic 4.93 U 2500 2550 ug/L 102 75 - 125
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Barium 647 2500 3260 ug/L 104 75 - 125

Cadmium 4.25 J 2500 2550 ug/L 102 75 - 125

Chromium 7.85 U 2500 2490 ug/L 100 75 - 125

Lead 288 2500 2720 ug/L 97 75 - 125

Selenium 7.00 J 2500 2630 ug/L 105 75 - 125

Silver 14.9 U 250 230 ug/L 92 75 - 125

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 40682 Prep Batch: 39344

Arsenic 4.93 U 2500 2520 ug/L 101 75 - 125 1 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Barium 647 2500 3210 ug/L 103 75 - 125 1 20

Cadmium 4.25 J 2500 2530 ug/L 101 75 - 125 1 20

Chromium 7.85 U 2500 2480 ug/L 99 75 - 125 0 20

Lead 288 2500 2700 ug/L 97 75 - 125 1 20

Selenium 7.00 J 2500 2590 ug/L 103 75 - 125 1 20

Silver 14.9 U 250 230 ug/L 92 75 - 125 0 20

Method: 7470A - Mercury (CVAA) - RE

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-43574/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 44437 Prep Batch: 43574

Mercury - RE 25.0 26.5 ug/L 106 80 - 120
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: LB 160-39312/1-B LB

Matrix: Solid Prep Type: TCLP

Analysis Batch: 44437 Prep Batch: 43574

RL MDL

Mercury - RE 0.0790 U 1.00 0.0790 ug/L 04/02/13 11:05 04/04/13 16:03 1

LB LB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MS

Matrix: Solid Prep Type: TCLP

Analysis Batch: 44437 Prep Batch: 43574

Mercury - RE 0.0790 U 25.0 27.0 ug/L 108 70 - 130
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 7470A - Mercury (CVAA) - RE (Continued)

Client Sample ID: 1H-WP1Lab Sample ID: 160-1688-1 MSD

Matrix: Solid Prep Type: TCLP

Analysis Batch: 44437 Prep Batch: 43574

Mercury - RE 0.0790 U 25.0 26.1 ug/L 104 70 - 130 3 20
Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Method: 1010A - Ignitability,Pensky-Martens Closed Cup Method

Client Sample ID: Method BlankLab Sample ID: MB 160-43126/3

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 43126

RL MDL

Flashpoint >60 23.0 23.0 Degrees F 03/29/13 16:04 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-43126/2

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 43126

Flashpoint 77.0 77.0 Degrees F 100 95.9 - 104
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 1H-WP2Lab Sample ID: 160-1688-2 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 43126

Flashpoint >60 >60 Degrees F NC 20
Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9012 - Cyanide, Reactive

Client Sample ID: Method BlankLab Sample ID: MB 160-41005/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41105 Prep Batch: 41005

RL MDL

Cyanide, Reactive 0.250 U 0.250 0.250 mg/Kg 03/20/13 15:29 03/20/13 19:36 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-41005/2-A ^2

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41105 Prep Batch: 41005

Cyanide, Reactive 6.25 0.500 U Q mg/Kg 5 10 - 75
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 1H-WP2Lab Sample ID: 160-1688-2 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41105 Prep Batch: 41005

Cyanide, Reactive 0.251 U H Q J 6.24 0.516 H J mg/Kg 8 10 - 45
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 9012 - Cyanide, Reactive (Continued)

Client Sample ID: 1H-WP2Lab Sample ID: 160-1688-2 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41105 Prep Batch: 41005

Cyanide, Reactive 0.251 U H Q J 0.248 U H Q mg/Kg NC 30
Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9034 - Sulfide, Reactive

Client Sample ID: Method BlankLab Sample ID: MB 160-41006/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41093 Prep Batch: 41006

RL MDL

Sulfide, Reactive 22.2 U 22.2 22.2 mg/Kg 03/20/13 15:29 03/21/13 10:12 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-41006/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41093 Prep Batch: 41006

Sulfide, Reactive 201 291 Q mg/Kg 144 10 - 128
Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: 1H-WP2Lab Sample ID: 160-1688-2 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41093 Prep Batch: 41006

Sulfide, Reactive 22.2 U H Q 199 218 mg/Kg 109 10 - 121
Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: 1H-WP2Lab Sample ID: 160-1688-2 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 41093 Prep Batch: 41006

Sulfide, Reactive 22.2 U H Q 22.0 U Q mg/Kg NC 20
Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD

Method: 9045D - pH

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-39480/5

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 39480

pH 7.00 6.95 SU 99 99.0 - 101.
0

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: DuplicateLab Sample ID: 160-1698-B-1-K DU

Matrix: Solid Prep Type: Soluble

Analysis Batch: 39480

pH 6.46 6.42 SU 0.6 5
Analyte

DU DU

DUnitResult Qualifier

Sample

Result

Sample

Qualifier LimitRPD

RPD
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QC Association Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

GC/MS VOA

Leach Batch: 39297

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 1H-WP1 TCLP

Solid 1311160-1688-1 MS 1H-WP1 TCLP

Solid 1311160-1688-1 MSD 1H-WP1 TCLP

Solid 1311LB 160-39297/1-A LB Method Blank TCLP

Analysis Batch: 39507

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8260C 39297160-1688-1 1H-WP1 TCLP

Solid 8260C 39297160-1688-1 MS 1H-WP1 TCLP

Solid 8260C 39297160-1688-1 MSD 1H-WP1 TCLP

Solid 8260C 39297LB 160-39297/1-A LB Method Blank TCLP

Solid 8260CLCS 160-39507/9-A Lab Control Sample Total/NA

GC/MS Semi VOA

Leach Batch: 39296

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 1H-WP1 TCLP

Solid 1311160-1688-1 MS 1H-WP1 TCLP

Solid 1311160-1688-1 MSD 1H-WP1 TCLP

Solid 1311LB 160-39296/1-B LB Method Blank TCLP

Prep Batch: 39484

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3510C 39296160-1688-1 1H-WP1 TCLP

Solid 3510C 39296160-1688-1 MS 1H-WP1 TCLP

Solid 3510C 39296160-1688-1 MSD 1H-WP1 TCLP

Solid 3510C 39296LB 160-39296/1-B LB Method Blank TCLP

Solid 3510CLCS 160-39484/2-A Lab Control Sample Total/NA

Analysis Batch: 40220

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8270D 39484160-1688-1 1H-WP1 TCLP

Solid 8270D 39484160-1688-1 MS 1H-WP1 TCLP

Solid 8270D 39484160-1688-1 MSD 1H-WP1 TCLP

Solid 8270D 39484LB 160-39296/1-B LB Method Blank TCLP

Solid 8270D 39484LCS 160-39484/2-A Lab Control Sample Total/NA

GC Semi VOA

Leach Batch: 39306

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 1H-WP1 TCLP

Solid 1311160-1688-1 MS 1H-WP1 TCLP

Solid 1311160-1688-1 MSD 1H-WP1 TCLP

Solid 1311LB 160-39306/1-B LB Method Blank TCLP

Prep Batch: 40486

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3510C 39306160-1688-1 1H-WP1 TCLP
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QC Association Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

GC Semi VOA (Continued)

Prep Batch: 40486 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3510C 39306160-1688-1 MS 1H-WP1 TCLP

Solid 3510C 39306160-1688-1 MSD 1H-WP1 TCLP

Solid 3510C 39306LB 160-39306/1-B LB Method Blank TCLP

Solid 3510CLCS 160-40486/2-A Lab Control Sample Total/NA

Leach Batch: 40693

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 - RE 1H-WP1 TCLP

Solid 1311160-1688-1 MS - RE 1H-WP1 TCLP

Solid 1311160-1688-1 MSD - RE 1H-WP1 TCLP

Solid 1311LB 160-40693/1-B LB Method Blank TCLP

Prep Batch: 40921

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8151A 40693160-1688-1 - RE 1H-WP1 TCLP

Solid 8151A 40693160-1688-1 MS - RE 1H-WP1 TCLP

Solid 8151A 40693160-1688-1 MSD - RE 1H-WP1 TCLP

Solid 8151A 40693LB 160-40693/1-B LB Method Blank TCLP

Solid 8151ALCS 160-40921/2-A Lab Control Sample Total/NA

Analysis Batch: 40930

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8081B 40486160-1688-1 1H-WP1 TCLP

Solid 8081B 40486160-1688-1 MS 1H-WP1 TCLP

Solid 8081B 40486160-1688-1 MSD 1H-WP1 TCLP

Solid 8081B 40486LB 160-39306/1-B LB Method Blank TCLP

Solid 8081B 40486LCS 160-40486/2-A Lab Control Sample Total/NA

Analysis Batch: 41055

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 8151A 40921160-1688-1 - RE 1H-WP1 TCLP

Solid 8151A 40921160-1688-1 MS - RE 1H-WP1 TCLP

Solid 8151A 40921160-1688-1 MSD - RE 1H-WP1 TCLP

Solid 8151A 40921LB 160-40693/1-B LB Method Blank TCLP

Solid 8151A 40921LCS 160-40921/2-A Lab Control Sample Total/NA

Metals

Leach Batch: 39311

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 1H-WP1 TCLP

Solid 1311160-1688-1 MS 1H-WP1 TCLP

Solid 1311160-1688-1 MSD 1H-WP1 TCLP

Solid 1311LB 160-39311/1-B LB Method Blank TCLP

Leach Batch: 39312

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311160-1688-1 - RE 1H-WP1 TCLP

Solid 1311160-1688-1 MS - RE 1H-WP1 TCLP

Solid 1311160-1688-1 MSD - RE 1H-WP1 TCLP
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QC Association Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Metals (Continued)

Leach Batch: 39312 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1311LB 160-39312/1-B LB - RE Method Blank TCLP

Prep Batch: 39344

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 3010A 39311160-1688-1 1H-WP1 TCLP

Solid 3010A 39311160-1688-1 MS 1H-WP1 TCLP

Solid 3010A 39311160-1688-1 MSD 1H-WP1 TCLP

Solid 3010A 39311LB 160-39311/1-B LB Method Blank TCLP

Solid 3010ALCS 160-39344/2-A Lab Control Sample Total/NA

Analysis Batch: 40682

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 6010C 39344160-1688-1 1H-WP1 TCLP

Solid 6010C 39344160-1688-1 MS 1H-WP1 TCLP

Solid 6010C 39344160-1688-1 MSD 1H-WP1 TCLP

Solid 6010C 39344LB 160-39311/1-B LB Method Blank TCLP

Solid 6010C 39344LCS 160-39344/2-A Lab Control Sample Total/NA

Prep Batch: 43574

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7470A 39312160-1688-1 - RE 1H-WP1 TCLP

Solid 7470A 39312160-1688-1 MS - RE 1H-WP1 TCLP

Solid 7470A 39312160-1688-1 MSD - RE 1H-WP1 TCLP

Solid 7470A 39312LB 160-39312/1-B LB - RE Method Blank TCLP

Solid 7470ALCS 160-43574/2-A - RE Lab Control Sample Total/NA

Analysis Batch: 44437

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7470A 43574160-1688-1 - RE 1H-WP1 TCLP

Solid 7470A 43574160-1688-1 MS - RE 1H-WP1 TCLP

Solid 7470A 43574160-1688-1 MSD - RE 1H-WP1 TCLP

Solid 7470A 43574LB 160-39312/1-B LB - RE Method Blank TCLP

Solid 7470A 43574LCS 160-43574/2-A - RE Lab Control Sample Total/NA

General Chemistry

Analysis Batch: 39412

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Moisture160-1688-2 1H-WP2 Total/NA

Solid Moisture160-1688-2 DU 1H-WP2 Total/NA

Leach Batch: 39462

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid DI Leach160-1688-2 1H-WP2 Soluble

Solid DI Leach160-1698-B-1-K DU Duplicate Soluble

Analysis Batch: 39480

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9045D 39462160-1688-2 1H-WP2 Soluble

Solid 9045D 39462160-1698-B-1-K DU Duplicate Soluble
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QC Association Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

General Chemistry (Continued)

Analysis Batch: 39480 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9045DLCS 160-39480/5 Lab Control Sample Total/NA

Prep Batch: 41005

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7.3.3160-1688-2 1H-WP2 Total/NA

Solid 7.3.3160-1688-2 DU 1H-WP2 Total/NA

Solid 7.3.3160-1688-2 MS 1H-WP2 Total/NA

Solid 7.3.3LCS 160-41005/2-A ^2 Lab Control Sample Total/NA

Solid 7.3.3MB 160-41005/1-A Method Blank Total/NA

Prep Batch: 41006

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 7.3.4160-1688-2 1H-WP2 Total/NA

Solid 7.3.4160-1688-2 DU 1H-WP2 Total/NA

Solid 7.3.4160-1688-2 MS 1H-WP2 Total/NA

Solid 7.3.4LCS 160-41006/2-A Lab Control Sample Total/NA

Solid 7.3.4MB 160-41006/1-A Method Blank Total/NA

Analysis Batch: 41093

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9034 41006160-1688-2 1H-WP2 Total/NA

Solid 9034 41006160-1688-2 DU 1H-WP2 Total/NA

Solid 9034 41006160-1688-2 MS 1H-WP2 Total/NA

Solid 9034 41006LCS 160-41006/2-A Lab Control Sample Total/NA

Solid 9034 41006MB 160-41006/1-A Method Blank Total/NA

Analysis Batch: 41105

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 9012 41005160-1688-2 1H-WP2 Total/NA

Solid 9012 41005160-1688-2 DU 1H-WP2 Total/NA

Solid 9012 41005160-1688-2 MS 1H-WP2 Total/NA

Solid 9012 41005LCS 160-41005/2-A ^2 Lab Control Sample Total/NA

Solid 9012 41005MB 160-41005/1-A Method Blank Total/NA

Analysis Batch: 43126

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid 1010A160-1688-2 1H-WP2 Total/NA

Solid 1010A160-1688-2 DU 1H-WP2 Total/NA

Solid 1010ALCS 160-43126/2 Lab Control Sample Total/NA

Solid 1010AMB 160-43126/3 Method Blank Total/NA
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Surrogate Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8260C - Volatile Organic Compounds by GC/MS
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (85-115) (85-115) (84-120) (83-117)

TOL DBFM BFB 12DCE

107 101 93 95LCS 160-39507/9-A

Percent Surrogate Recovery (Acceptance Limits)

Lab Control Sample

Surrogate Legend

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

BFB = 4-Bromofluorobenzene (Surr)

12DCE = 1,2-Dichloroethane-d4 (Surr)

Method: 8260C - Volatile Organic Compounds by GC/MS
Prep Type: TCLPMatrix: Solid

Lab Sample ID Client Sample ID (85-115) (85-115) (84-120) (83-117)

TOL DBFM BFB 12DCE

101 101 95 95160-1688-1

Percent Surrogate Recovery (Acceptance Limits)

1H-WP1

102 100 91 96160-1688-1 MS 1H-WP1

102 99 93 96160-1688-1 MSD 1H-WP1

101 100 97 100LB 160-39297/1-A LB Method Blank

Surrogate Legend

TOL = Toluene-d8 (Surr)

DBFM = Dibromofluoromethane (Surr)

BFB = 4-Bromofluorobenzene (Surr)

12DCE = 1,2-Dichloroethane-d4 (Surr)

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (50-101) (45-102) (40-95) (56-118) (42-95) (38-98)

TBP NBZ PHL TPH FBP 2FP

81 75 79 56 71 82LCS 160-39484/2-A

Percent Surrogate Recovery (Acceptance Limits)

Lab Control Sample

Surrogate Legend

TBP = 2,4,6-Tribromophenol (Surr)

NBZ = Nitrobenzene-d5 (Surr)

PHL = Phenol-d5 (Surr)

TPH = Terphenyl-d14 (Surr)

FBP = 2-Fluorobiphenyl (Surr)

2FP = 2-Fluorophenol (Surr)

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
Prep Type: TCLPMatrix: Solid

Lab Sample ID Client Sample ID (50-101) (45-102) (40-95) (56-118) (42-95) (38-98)

TBP NBZ PHL TPH FBP 2FP

75 78 75 56 71 82160-1688-1

Percent Surrogate Recovery (Acceptance Limits)

1H-WP1

71 65 67 5652 J 71160-1688-1 MS 1H-WP1

83 77 78 7158 84160-1688-1 MSD 1H-WP1
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Surrogate Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
Prep Type: TCLPMatrix: Solid

Lab Sample ID Client Sample ID (50-101) (45-102) (40-95) (56-118) (42-95) (38-98)

TBP NBZ PHL TPH FBP 2FP

77 71 73 57 67 79LB 160-39296/1-B LB

Percent Surrogate Recovery (Acceptance Limits)

Method Blank

Surrogate Legend

TBP = 2,4,6-Tribromophenol (Surr)

NBZ = Nitrobenzene-d5 (Surr)

PHL = Phenol-d5 (Surr)

TPH = Terphenyl-d14 (Surr)

FBP = 2-Fluorobiphenyl (Surr)

2FP = 2-Fluorophenol (Surr)

Method: 8081B - Organochlorine Pesticides (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (70-130) (70-130)

DCB2 TCX2

103 68 JLCS 160-40486/2-A

Percent Surrogate Recovery (Acceptance Limits)

Lab Control Sample

Surrogate Legend

DCB = DCB Decachlorobiphenyl (Surr)

TCX = Tetrachloro-m-xylene

Method: 8081B - Organochlorine Pesticides (GC)
Prep Type: TCLPMatrix: Solid

Lab Sample ID Client Sample ID (70-130) (70-130)

DCB2 TCX2

101 70160-1688-1

Percent Surrogate Recovery (Acceptance Limits)

1H-WP1

95 69 J160-1688-1 MS 1H-WP1

102 67 J160-1688-1 MSD 1H-WP1

112 69 JLB 160-39306/1-B LB Method Blank

Surrogate Legend

DCB = DCB Decachlorobiphenyl (Surr)

TCX = Tetrachloro-m-xylene

Method: 8151A - Herbicides (GC)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (56-147)

DCPA2

106LCS 160-40921/2-A

Percent Surrogate Recovery (Acceptance Limits)

Lab Control Sample

Surrogate Legend

DCPA = 2,4-Dichlorophenylacetic acid
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Surrogate Summary
TestAmerica Job ID: 160-1688-1Client: Aleut World Solutions

Project/Site: Waste Characterizations

Method: 8151A - Herbicides (GC)
Prep Type: TCLPMatrix: Solid

Lab Sample ID Client Sample ID (56-147)

DCPA2

127160-1688-1 - RE

Percent Surrogate Recovery (Acceptance Limits)

1H-WP1

124160-1688-1 MS - RE 1H-WP1

174 J160-1688-1 MSD - RE 1H-WP1

131LB 160-40693/1-B LB Method Blank

Surrogate Legend

DCPA = 2,4-Dichlorophenylacetic acid
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Appendix P 
Soil Laydown Area Surveys 

 
 
 
 
 
 
 
 
 
 
 
 



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 126197

2/14/2013 16:15 William Haney 192598

N/A MinutesStatic Count Time:

2/14/2013

N/A

Gamma Scan Survey

N/A

44-10

Isotopes of Concern: Th-232

DATE:

NSF Indian Head IR Site 1 Soil Laydown Area

William Wylie, Daniel Spicuzza

IHS1-001SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

N/A

N/A

INSTRUMENTATION USED

N/A

(dpm/100cm2)

CPM

6000

N/AN/A

N/A

N/A
N/A

N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number10:15

Total            
% Efficiency

Calibration 
Due Date (dpm/100cm2)

          Instrument       %      
Efficiency

Model 
Inst/Det.

   MDC/MDA +

N/A

2350-1 4/20/2013

N/A

N/A

N/A

N/A

denotes range of gamma scan survey in area

# denotes G/A radiation readings

K=1,000 CPM. # / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

This is a gamma scan survey of the IR Site 1 area.

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 2/14/2013

William Haney
Time: 16:15

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head IR Site 1 Soil Laydown Area

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-001

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

William Wylie, Daniel Spicuzza

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 98639

8/30/2013 16:25 William Haney 316936

N/A Minutes

0

Static Count Time:

8/30/2013

N/A

Gamma Scan Survey

N/A

44-10

Isotopes of Concern: Th-232

DATE:

NSF Indian Head IR Site 1 Soil Laydown Area

William Wylie, Daniel Spicuzza

IHS1-018SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

N/A

N/A

INSTRUMENTATION USED

N/A

(dpm/100cm2)

CPM

6000

N/AN/A

N/A

N/A
N/A

N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number12:30

Total            
% Efficiency

Calibration 
Due Date (dpm/100cm2)

          Instrument       %      
Efficiency

Model 
Inst/Det.

   MDC/MDA +

N/A

2350-1 6/27/2014

N/A

N/A

N/A

N/A

denotes range of gamma scan survey in area

# denotes G/A radiation readings

K=1,000 CPM. # / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

This is a gamma scan survey of the IR Site 1 area.

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 8/30/2013

William Haney
Time: 16:25

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head IR Site 1 Soil Laydown Area

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-018

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

William Wylie, Daniel Spicuzza

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



 

 

 
 

 
 

Appendix Q 
Bin Outgoing Surveys 

 
 
 
 
 
 
 
 
 
 
 
 
 



RADIATION/CONTAMINATION SURVEY FORM Page!of~ 

DATE: TIME: 
INSTRUMENTATION·USED 

8/22/2013 14:30 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

SURVEYOR: William lie 

DATE: TIME: Reviewed By: 

8/22/2013 15:27 

lsoto es of Concern: Th-232 

C 
@1M 

6 0 
Front 

Comments: 

Tare Weight: 7,200 lbs. 

Gross Weight: 42,230 lbs. 

Daniel S icuzza 

Descri lion of drawin : Roff-Off Bin #GFLU-001703 Ou oin Exterior Surve 

C 
@1M 

5 4 

C 
@1M 

1 

\'------"'-c 
2 

@1M 

Routine Dal Non-routine X 

Rev 2 03/13/2006 

0 J 

# denotes swipe location and fixed a/13 readings 

! denotes GIA radiation readings 

#I# denotes contact/ 1 meter radiation readings. 

* denotes highest radiation reading on contact 

LAW denotes large area massfinn wipe 

A denotes static location. 

+ Unless Ottlerwise Noted 

All readings in µr/hr unless otherwise noted 

K=1000 

C 
@1M 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page i.ot _g 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-001703 Outgoing Exterior Survey 

SURVEYOR: William Wylie LOCATION: NSF Indian Head 

Exposure Rate (llff/hr) Fixed+ Removable (NET) 

Location Commems 
Contact 1 Meter Gamma 

(cpm) 

1 80 12 -1.8 18.6 Left Side 

2 80 12 4.1 27.5 Left Side 

3 6 5 -1.8 54.1 Rear 

4 25 7 4.1 27.5 Right Side 

25 7 -1.8 107.3 Ri htSide 

6 15 6 4.1 45.2 

7 14 6 10.1 14.2 

8 

9 

10 

Reviewer Date: 

8/22/2013 

Daniel Spicuzza Time: 

15:27 

THIS AREA INTENTIONALLY LEFT BLANK 

Rev 2 03/1312000 



RADIATION/CONTAMINATION SURVEY FORM Page 1 of i 

DATE: TIME: 
INSTRUMENTATION USED 

8121/2013 14:10 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

SURVEYOR: William Wylie 

iDATE: 

8/21/2013 

Reviewed By: 

Isotopes of Concern: Th-232 

C 
@1M 

6 0 
Front 

Comments: 

Tare Weight: 7,500 lbs. 

Gross Weight: 40, 180 lbs. 

11:ev 2 03/1312006 

Daniel S iCuZZa 

Descri lion of drawin · Roff-Off Bin #GFLU-001704 Out oin Exterior Surve 

C 
@1M 

5 4 

C 

@1M 

\'----i::: 
2 

@1M 

Non-routine X 

0 

# denotes SWipe location and fixed al~ readings 

1l. denotes GIA radiation readings 

# I# denotes conlael / 1 meter radiation readings. 

* denotes highest radiation reading on contact 

LAW denotes large area masslinn wipe 

t:,,. denotes static localion. 

Unless Otherwise Noted 

All readings in µrlhr unless otherwise noted 

K = 1000 

C 
@1M 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-001704 Outgoing Exterior Survey 

SURVEYOR: William Wylie 

Location 

Contact 1Meter 

1 50 6 

2 50 6 
:3 7 5 

4 100 8 

5 100 8 

6 10 5 

7 8 

8 

9 
10 

Reviewer 

Daniel Spicuzza 

Rev 2 03/13/2006 

LOCATION: NSF Indian Head 

Gamma 
(cpm) 

Date: 

Fixed+ Removable (NET) 

8/21/2013 

Time: 

15:00 

1.2 

4.1 

4.1 

1.2 

4.1 

-1.8 

4.1 

THIS AREA INTENTIONALLY LEFT BLANK 

5.3 

27.5 

31.9 

58.5 

76.3 

85.1 

80.7 

Page!_of.i. 

Comments 

Left Side 

Left Side 

Rear 



RADIATION/CONTAMINATION SURVEY FORM Page 1 of i 

DATE: TIME: 

8/23/2013 08:30 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

SURVEYOR: William lie 

DATE: TIME: Reviewed By: 

8/23/2013 09:00 

lsoto of Concern: Th-232 

Description of draWing: Roff-Off Bin #GFLU-001706 Out oin Exterior Surve 

C 
@1M 

6 0 
Front 

Comments: 

Tare Weight: 6,450 lbs. 

Gross Weight: 40,100 lbs. 

Rev 2 03/1312006 

C 
@1M 

5 4 

C 
@1M 

\~c 
@1M 

2 

Non-routine X 

© 

# denotes swipe location and fixed afl3 readings 

! denotes GIA radiation readings 

#I# denotes cootact / 1 meter radiation readings. 

• denotes highest radiation reading on contact 

LAW denotes large area masslinn wipe 

lJ. denotes static location. 

Unless Otherwise Noted 

All readings in pr/hr unless olhelwise noted 

K= 1000 

C 
@1M 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-001706 Outgoing Exterior Survey 

SURVEYOR: William Wylie 

Exposure Rate (l,IR/br} 

Location 
Contact 1 Meter 

'1 18 6 

2 18 6 

3 13 5 

4 14 5 

5 14 5 

6 10 5 

7 12 

8 

9 

10 

Reviewer 

Daniel Spicuzza 

Rev 2 03/13/2006 

LOCATION: NSF Indian Head 

Gamma 
(cpm) 

Date: 

Fixed + Removable (NET> 

8/23/2013 

Time: 

09:00 

Alpha 

dpml100cm2 

3.6 

9.5 

-2.4 

3.6 

3.6 

9.5 

9.5 

THIS AREA INTENTIONALLY LEFT BLANK 

Be1alGemma 
dpm/100cm2 

-21.3 

102.9 

-30.2 

40.8 

-12.4 

-3.5 

111.8 

Page£.oti 

COmments 

Left Side 

Left Side 

Rear 



t 

RADIATION/CONTAMINATION SURVEY FORM Page!of~ 

INSTRU11EHTATION USED 
DATE: TIME: 

8122/2013 10:35 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

SURVEYOR: William w lie 

DATE: TIME: Reviewed By: 

8/22/2013 11 :40 

lsoto of Concern: Th-232 

C 
@1M 

6 0 
Front 

Comments: 

Tare Weight: 7,500 lbs. 

Gross Weight: 41,730 lbs. 

Daniel Spicuzza 

Descri tion of drawin : Roff-Off Bin #GFLU-2201 Out oin Exterior Surve 

C 
@1M 

5 4 

C 
@1M 

\,__~ 2 

@1M 

Routine Dail Non-routine X 

Rev 2 03/13/2006 

0 

# denotes swipe location and fixed a/ll readings 

!I. denotes GIA radiation readings 

# I # denotes conlacl / 1 meter radiation readings. 

* denotes highest radiation reading on contact 

LAW denotes large area masslinn wipe 

A denotes static location. 

+ Unless Othe!Wise Noted 

All readings in 1,1r/hr unless otherwise noted 

K ~ 1000 

C 
@1M 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT Page~oti 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-2201 Outgoing Exterior Survey 

SURVEYOR: William Wylie LOCATION: NSF Indian Head 

LocatiOn Comments 

1 Met8r Gamma 
(cpm) 

Contact 

1 18 6 -1.8 18.6 Left Side 

2 18 16.0 36.4 Left Side 

3 8 6 -1.8 9.8 Rear 

4 20 6 16.0 27.5 

5 20 6 4.1 18.6 

6 20 7 10.1 54.1 

7 14 6 
8 

9 

10 

Reviewer Date: 

8/22/2013 

Daniel Spicuzza Time: 

11:40 

THIS AREA INTENTIONALLY LEFT BLANK 

Rev 2 03/13/2006 



RADIATION/CONTAMINATION SURVEY FORM Page 1 of! 

INSTRUMENTATION USED 
DATE: TIME: 

8/22/2013 12:45 

SURVEY NUMBER: N/A 

LOCATION: NSF Indian Head 

SURVEYOR: William W lie 

DATE: IME: Reviewed By: 

8/22/2013 13:30 

lsoto s of Concern: Th-232 

C 
@1M 

6 0 
Front 

Comments: 

Tare Weight: 7,200 lbs. 

Gross Weight: 42,230 lbs. 

Daniel S icuzza 

Descri tion of drawin : Roff-Off Bin #GFLU-2204 Out oin Exterior Surve 
C 

@1M 

5 4 

C 
@1M 

1 

\..____.,.__c 
2 

@1M 

Routine Dail Non-routine X 

Rev 2 03/13r2006 

0 ,3 

# denotes swipe location and fixed all'! readings 

If denotes GIA radiation readings 

#I# denotes contact/ 1 meter radiation readings. 

* denotes highest radiation reading on contact 

LAW denotes large area masslinn wipe 

/J,,. denotes static location. 

Unless Otherwise Noted 

All readings in µr/hf unless otherwise noted 

K = 1000 

C 
@1M 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-2204 Outgoing Exterior Survey 

SURVEYOR: William Wylie 

Location 

Contact 1 llleter 

1 15 6 

2 15 6 

3 8 5 

4 15 6 

5 15 6 

6 14 6 

7 12 

8 

9 
10 

Reviewer 

Daniel Spicuzza 

Re11 2 03/13/2006 

LOCATION: NSF Indian Head 

Gamma 
(q,m) 

Date: 

Fixed + Removable (NET) 

8/22/2013 

Time: 

13:30 

Removable (NEl) 

Alpha BelalGamma 
dpml100cm' dpml100cnr 

10.1 98.4 

4.1 63.0 

4.1 36.4 

10.1 45.2 

10.1 71.8 

4.1 89.6 

4.1 94.0 

THIS AREA INTENTIONALLY LEFT BLANK 

Pagel_of1 

Left Side 

Left Side 

Rear 



RADIATION/CONTAMINATION SURVEY FORM Page tot~ 

INSTRUMENTATION USED 
DATE: TIME: 

8/22/2013 08:20 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

SURVEYOR: William ie 

DATE: TIME: Reviewed By: 

8/22/2013 09: 15 

lsoto es of Concern: Th-232 

C 
@1M 

6 0 
Front 

Comments: 

Tare Weight: 7,500 lbs. 

Gross Weight: 39,170 lbs. 

Daniel S icuzza 

Descri lion of drawin : Roff-Off Bin #GFLU-2205 Out oin Exterior Surve 

C 
@1M 

5 4 

C 
@1M 

\..._____,.__~ 
@1M 

2 

Routine Dall Non-routine X 

Rev 2 03/i 3t.WQ5 

0 

# denotes swipe location and fixed a/fl readings 

'!!. denotes GIA radiation readings 

#I# denotes contad 11 meter radiation readings. 

* denotes highest radiation reading on contact 

LAW denotes large area masslinn wipe 

A denotes static location. 

+ Unless Otherwise Noted 

All readings in IJr/hr unless otherwise noted 

K = 1000 

C 
@1M 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-2205 Outgoing Exterior Survey 

SURVEYOR: William Wylie 

Exposure Rate (pRlhr) 

i Location 
Contact 1 lletllr 

1 12 5 

2 12 5 

3 8 5 

4 35 6 

5 35 6 

6 15 5 

7 9 

8 

9 
10 

Reviewer 

Daniel Spicuzza 

Rev 2 03/13/2006 

LOCATION: NSF Indian Head 

Fixed+ Removable (NET) Removable (NET) 

Gamma 
(cpm) 

Date: 

8/22/2013 

Time: 

09:15 

-1.8 

4.1 

10.1 

10.1 

THIS AREA INTENTIONALLY LEFT BLANK 

5.3 

-8.0 

18.6 

80.7 

9.8 

Page~oti 

Comments 

Left Side 

Left Side 

Rear 



RADIATION/CONTAMINATION SURVEY FORM Page 1 of i 

DATE: TIME: 
INSTRUMENTATION USED 

8/23/2013 11 :25 

SURVEY NUMBER: NIA 

LOCATION: NSF Indian Head 

SURVEYOR: William ie 

DATE: TIME: Reviewed By: 

8/23/2013 11:50 Daniel S icuua 

lsoto of Concern: Th-232 

Descri tion of drawin : Roff-Off Bin #GFLU-001710 Out oin Exterior Surve 

C 
@1M 

Front 6 

Front 

Comments: 

Tare Weight: 7,200 lbs. 

Gross Weight: 39,150 lbs. 

5 

8 

Routine Dai I Weeki / Month } 

Rev 2 03/13/2006 

C 

@1M 

4 

C 
@1M 

L 2 

@'Ir.I 

Non-routine X 

J 

C 
@1M 

# denotes swipe location and fixed afl3 readings 

! denotes GIA radiation readings 

#I# denotes cootact / 1 meter radiation readings. 

* denotes highest radiation reading on contact 

LAW denotes large area masslinn wipe 

l!t,. denotes static location. 

+ Unless Otherwise Noted 

All readings in µr/hr unless otherwise noted 

K= 1000 



RADIATION/CONTAMINATION SURVEY SUPPLEMENT 

SURVEY DESCRIPTION: Roff-Off Bin #GFLU-001710 Outgoing Exterior Survey 

SURVEYOR: William Wylie 

Exposure Rate (pR/hrJ 

Location 

Contact 1 Meter 

1 15 7 

2 15 7 

3 10 5 

4 80 8 

5 80 8 

6 14 5 

7 

8 

9 

10 

Reviewer 

Daniel Spicuzza 

Rev 2 03/1312000 

LOCATION: NSF Indian Head 

Fixed + Rentovabkt(NEl) Removable (l'ET). 

Gamma 
(cpm) 

Date: 

8/23/2013 

Time: 

11:50 

9.5 

-2.4 

-2.4 

9.5 

THIS AREA INTENTIONALLY LEFT BLANK 

BetalGamma 
.,,QOc;ml 

-21.3 

111.8 

-25.7 

-12.4 

31.9 

40.8 

Page!_oti 

Commenla 

Left Side 

Left Side 

Ri ht Side 

Ri ht Side 



 

 

 
 

 
 

Appendix R 
Waste Shipment Documents 

 
 
 
 
 
 
 
 
 
 
 
 
 



STRAIGHT BILL Of LADING 
ORIGINAL - NOT NEGOTIA!!I.E 

r 

NAME OF CARRIER No. 1: ~u=.S~-~Emllro~~ru_m_1111_nta_~1 ---------

SHIPMENT No: USN 2011-008-m)~-7 

DATE: f'{» l t 
NAME OF CARRIER No. 2: _,CSX=,..,Ra=IIWa=~Y ___________ _ WSlD No.: _ _,3'-'-144=2'-'-0'-------

TO: 

NAME OF CARRIER No. 3: ~Greenfield==-~Logi$tjc&-·~---------

NAME OF CARRIER No. 4: 

NAME OF CARRIER No. 5: 

FROM: 

CONSIGNEE: USE Idaho CONSIGNOR: AWS for US Navv Ill Indian Head NSWC 

STREET: 10.5 Miles NW on Hwv 7& Lemley Road STREET: 3972 Ward Road 

CITY: GfandView STATE: ID CITY: Indian Head STATE: 

ZIP CODE: 83624 PHONE: 800-274-1516 ZIP CODE: 20640 PHONE: 

24 HOUR EMERGENCY RESPONSE TELEPHONE No: 865-482-3896 Container No. GFLU-001706 

Tnu:l<No. ________ _ 

NO.OF UNITS HM BASIC DESCRIPTION (PROPER SHIPPING NAME, HAZARD CLASS, TOTAL QUANTITY Gross WEIGHT 

& CONTAINER TYPE cubic 

12.46 40100 

Th-232 0.08 mCi 

NO RernitC.0.D.to: 

Nole-Wher$1he ral9 is dependent on value, stippers are 
rBqUir8d 1D stale .specifically in writing 1he agreed or declared 
valueof1heproperty. 

I hereby ceitifylhalthe~ matelials are c.o.o. -s 

Thei!ijfeed ordecfar:edvatue af1he property is hereby 
speoffically stated by the shipper to be nat exceeding 

$<0.-40 per lb. 

areprOJ)Elrfvclassified,~.-~.marked Subjec1:to8ection7oftheeondilion&. 
name ed. and ifthisshipmentl&tobedeliwfedto 

RECEIVED. subi«:t'kl 1he dlassilicatians and lawful¥ 1led tar'iffi. in effect on 1he date af1hei&sus of 
this8ilafl.ad,i,g, -t,e propatydescribed abcwin8JlPlnnlgood order, except as noted (oonlenlsa,d 
conditions of coments at packages unknown), marbld, OOfJSiJ;Jled and destined as indicated above 
which said carrier {1he word carrier being understood~ 1his contract as meaning any person or 
corporation in poseession cl 1he property ll'lder the contJ3Ct) agrees to OflTf'/ to its usual place of 
delivery at mid clesmati:n, if or, is R1Ut&, dlhenwioo to deliYel" 1D another carrier on the mule to said 
destinalicn. lti&mutualy agn,edastoeachcarrieraf_. orarr,t;lf. said propertytM!l'alorany p:lftionof 

MD 

803-507-1529 

NET WEIGHT 

33650 

....... -



I 3 l 
STRAIGHT BILL OF LADING 

ORIGINAL - NOT NEGOTIABLE 

390cD 
I lo'-{rds 

NAME OF CARRIER No. 1: -,;;.t:C ~ 
SHIPMENT No: USN 2011-008-USEl-3 

DATE: __ c::\.---=---:S::=<!!...-_\:~3"--__ 
NAME OF CARRIER No. 2: _,C~S"'X~R~a~i~lwa=y ___________ _ WS1D No.: __ 31_442=~-0 _______ _ 

NAME OF CARRIER No. 3: _,G::;;:ree=n"'fi'-'-1e::;;:ld=-.=Lccog=is"-'tics"'. =----------

NAME OF CARRIER No. 4: 

NAME OF CARRIER No. 5: 

TO: 

CONSIGNEE: USE Idaho 

STREET: 10.5 Miles NW on Hwy 78, Lemlev Road 

CITY: Grand View STATE: ID 

ZIP CODE: 83624 PHONE: 800-274-1516 

24 HOUR EMERGENCY RESPONSE TELEPHONE No: 865-482-3896 

FROM: 

CONSIGNOR: 

STREET: 

CITY: 

ZIP CODE: 

AWS for US Navy (Ii! Indian Head NSWC 

3972 Ward Road 

Indian Head STATE: 

20640 PHONE: 

Container No. GFLU-2201 

Truck No. ~'\:l. 

MD 

803-507 -1529 

NO. OF UNITS 

& CONTAINER TYPE 

HM BASIC DESCRIPTION (PROPER SHIPPING NAME, HAZARD CLASS, 

IDENTIFICATION NO UN OR NA, PACKING GROUP PER 172.101, 172.202, 172203 

TOTAL QUANTITY Gross WEIGHT NET W8GHT 

cubic lbs 

Non-re ulated DOT material Soil 12.68 41730 34230 

Metal intermodal 

Th-232 0.08 mCi 

PLACARDS TENDERED: NO Remit C.O.D. to: 

Note-Where the rate Is dependent on value, shippers are 

required to state specificaffy in writing the agreed or declared 
value of the property. 

I hereby certify that the above-named materials are C.O.D. Amt$ C.0.0.F 
are property classified, · , !)aCkaged, marked 

name and are classiti ' ed, marked and labeled, and 
SUbject to Section 7 of the c:ond"dions, 

ifttisshiprnentisto be deliveredto 

The agreed or declared value· of the property is hereby 
specifically stated by the shipper to be not exceeding 

$<0.40 per lb. 

RECEIVED, subject to the classifications and lawfully fi*ed tariffs in effect on the date of the issue of 
this Bill of Lading, the property desaibed above in apparent good order. except as noted (contents and 
conditions of contents of packages unknown i marked, consigned and destined as indicated above 
whictt said carrier (the word carrier being underatood throughout this contract as meaning any J)efSOn or 
corooratlon in pcssesslon of the oropertv under the contract) aarees to carrv to its usual place of 
detiVery at said destination, if on its route, otherwise to deUver to another carrier ori the route to said 
destination. ltis mutuaffy agreed as to each carrier of all or any of, said property aver aJI or any portion of 

Sh' r: 

s· nature: 

TIiie: 

Date: 

Freight Charges 

Freight Prepaid Check box if charges 

are to be 
collected 

said route to destination and as to each party at any time interested in all or any said property, that every 
service to be performed hereunder shall be subject to all the bill of lading terms and conc:fttions in the 
governing classification on 1he date of shipment 
Shipper hereby certifies that he is familiar with all the bill of lading terms and conditions in the 
governing dassiftcation and the said tenns and conditions are hereby agreed to by the shipper and 
aocepled for himseff and his assigns. 

~a,/ /2eu-e,,1X?d 39U2(){) 1
~ /Jnvr/l 

J}J_ft,ci;l£of j:luW~ jeq<l'.7~1 1o;,03 CIC 



I tf7 
STRAIGHT BILL OF LADING 

ORIGINAL- NOT NEGOTIABLE 

\..)~ ~ ~~~~ \ SHIPMENTNo: USN 2011-008-USEl-1 
. - . .\.. 

NAME OF CARRIER No. 1: ~ t e4..,),.A c~"""-S~~ DATE: __ C\:--=-~C:,,c_-_~-=---
NAME OF CARRIER No. 2: CSX Railwly c. ..> WSID No.: _..c3::c1c.:44:c2,:__-0"---------

NAME OF CARRIER No. 3: _,G:cn,en==f,e,,_ld,,,_,L,,,og""-'is,cticso,:·=. _________ _ 

NAME OF CARRIER No. 4: 

NAME OF CARRIER No. 5: 

TO: FROM: 

CONSIGNEE: USE Idaho CONSIGNOR: AWS for US Navv 18> Indian Head NSWC 

STREET: 10.5 Miles NW on Hwv 78, Lemlev Road STREET: 3972 Ward Road 

CITY: Grand View STATE: ID CITY: Indian Head STATE: MD 

ZIP CODE: 83624 PHONE: 800-274-1516 ZIP CODE: 20640 PHONE: 803-507 -1529 

24 HOUR EMERGENCY RESPONSE TELEPHONE No: 865-482-3896 Container No. GFLU-001704 

Truck No. lo1:1 
NO. OF UNITS 

& CONTAINER TYPE 

HM BASIC DESCRIPTION {PROPER SHIPPING NAME, HAZARD CLASS, 

IDENTIFICATION NO UN OR NA, PACKING GROUP, PER 172.101 172.202 172.203 

TOTALQUANTITY Gross WEIGHT 

cubic ard bs 

Non-re ulated DOT material ·soii 12.10 

Metal intermodal 

PLACARDS TENOERED: NO 

Note-Where the rate is dependent on value, shippeis are 
required to state speclficalty in writing the agreed or declared 
value of the property. 
The agreed or declared value of the property is hereby 
specifically stated by the shipper to be not exceeding 

Th-232 0.08 ltlCi 

Remit C.0.0. to: 

I hereby certify Iha! the above-named materials are c.o.o. Amt$ 
are property cla$-Sified. described, packaged, marked SUbject to Section 7 of the conditions. 

name and are classifu!! , packed, marked and labeled, and ifihisshipmentistobedeiveredto 
in p · tran ion the consignee without recouse on 

ul the consignor, 1he COtlSignof shall 

40180 

NET WEIGHT 

lbs 

32680 

Freight Charges 

$<8.40perH>. 

RECEIVED, subject to the classificafions'Wld·lawfully1iled tamfs in effect on the date of the issue of 
this Bill of Lading, 1he property described above in apparent good Older, except as noted ( contents and 
conditions of contents of packages unknown), marked, consigned and destined as indicated above 
which said carrier (the word carrier being understood throughout this contract as meaning any person or 
corooration in possession of the DroDertv under the contract} ar.arees to canv to its usual place of 
delilfery at said destination, if on its route, othefwise to deliver to another canier on the route to said 
destination. It is mutualty agreed as to each canier of an or any of, said property c,ver all or any portion of 

,~~5: 0 

ure: Date: 

Freight Prepaid Check box if charges 

said route to destination and as to each party at any time interested in au or any said property, that every 
service to be performed hereunder Shall be subject to all the biH of lading terms and conditions in the 
govemlng ctassifteation on the date of shipment 
Shipper hereby certifies that he is famitiar With all the bill of lading terms and conditions in the 
governing classification and the said terms and conditions are hereby agreed to by the shipper and 
accepred for himseff and his assigns. 

Received By: 

Si nature: 

TIiie: 



llf? 8 
STRAIGHT BILL OF LADING 

ORIGtNAL-NOTNEGOTIABLE 

SHIPMENT No: USN 2011-008-USEl-5 

NAMEOFCARRIERNo1:~c:"'3.,..-~ C..~"F-S::::-,:....,s DATE: C\;--~-- ($ 
NAME OF CARRIER No. 2: .::CS=X,_,Ra=ilwa=Ly __________ _ WSID No.: --'3"'1'-'44-"2,._.0=--------

I 

TO: 

CONSIGNEE: 

STREET: 

CITY: 

ZIP CODE: 

USE Idaho 

NAME OF CARRIER No. 3: ~G=reenlield===L=og=istics~·=--------

NAME OF CARRIER No. 4: 

NAME OF CARRIER No. 5: 

FROM: 

CONSIGNOR: AWS for US Navv 18> Indian Head NSWC 

10.5 Miles NW on Hwv 78 Lemlev Road STREET: 3972 Ward Road 

Grand V-iew STATE: ID CITY: Indian Head STATE· 

83624 PHONE: 800-27 4-1516 ZIP CODE: 20640 PHONE 

24 HOUR EMERGENCY RESPONSE TELEPHONE No: 865..US2-3896 ContainerNo. GFLU-2204 

Truck No. ~ 9::1, 

NO.OF UNITS HM BASIC DESCRIPTION (PROPER SHIPPING NAME. HAZARO CLASS. TOTAL QUANTITY Gross WEIGHT 

& CONTAINER lYPE IDENTIFICATION NO /UN OR NAl. PACKING GROUP PER 172.101 172.202, 172203 /cubic vardl Obsl 

1 Non-reaulated DOT material (Som 12.97 42230 

Metal intermodal 

Th-232 0.08 mCi 

PlACAROS TENOERED: NO Remit c.o.o. to: 

MD 

803-507-1529 

NET WEIGHT 

/lbs) 

35030 

Note-Where the rate is dependent on value, shippers ara I hereby cef1ify Iha! the above-named materials are 'C.O.D. An<$ 

~ required to $1ata specifically io writing the agreed or declared are-rivclassffied, described. -ed. maiked Subied:toSection7aftheanfition&. -valueoflheproperty. name and are classified, packed, marked and labeled. and ifthls,;;hipme(ltlstobe~to "-' 
The agreed a declared value of 1he property is hereby are in proper condition for transportation the consignee Wilhoul: recoine on :,:,--__ ,, ... _., .. "°'"""""""' 

?J::Nfm ~ 
• -°'""" . -- Check~ifcharges 

S<O.AO l)er lb. - of e:x<aeptwf1eflboxill _.,., 
RECEIVED. subiectfl:itheclassificatlons av:t mwf\dlvfiledtarilfs111effed:Clf'lthadateotfha mueof 
ltlis Bil ofl.ading.-the prapertydescdledabovein apparentgor,dorder. exceptasnatad {OClfllenlsand 
conditions of contents of psctcages unknown). marked, consignecf and~ as i1l:liCa1l9d abow 
which said ca.rrier (tha word carrier being~ throughout:1his$Clf1hct as meaning any person OI" 

~in~oftheprnpertyunderihecomraet)agreestoc.-rytoitslallllpiace,Of 
deweryateaid de$lination. ifon its route, ~to delwrfDanolher-carrieronthenlUlamsaid 
dei6tinatiarL It is mutually agreed as tt::i each earner of all « any of, sakf pmparty over al or any pclftion of 

I~ 
ICanierNo. 1: 

Signature: 

I earner No 2: 

Signa1ure: 

Date: 

0 

· nabJre: 

andalolherlawfuich 
..... _ 

seidroutetodestinationandastoeachpatyatanytirne~mall or any said property, thatwery 
service fo be perfonnad heretnder shall be subjeet to all 1he bil of lading terms and IXlndtfons in the 
governing dassilication on the da1e of stipment. 
Shipper helaby certifies that he is famllBr with aff lhe bil of lading farms and contlillOns In 1he 

gownwig dassilication and the said terms ara eondilicn6 are hereby agreed to by tha ~ .-m 
ac:ctlpfed for himself and his aasigna 

-



/?570070601£5 
STRAIGHT BILL OF LADING 

ORIGINAL - NOT NEGOTIABLE 

SHIPMENT No: USN 2011-008-USEl-4 

NAME OF CARRIER No. 1: Y~\....,\..);.. L ~ ..... ;:'s::~. DATE: c.".\:- C,,. ~ 
NAME OF CARRIER No. 2: _CS~X~Ra~i_iwa_y ___________ _ WSID No.: 31442-0 ------------
NAME OF CARRIER ~o. 3: _G~ree="'nfield=~L_og=is~tics~· ~---------

NAME OF CARRIER No. 4: 

NAME OF CARRIER No. 5: 

TO: 

CONSIGNEE: USE Idaho 

STREET: 10.5 Miles NW on Mwv 78 Lemlev Road 

CITY: Grand View STATE: ID 

ZIP CODE: 83624 PHONE: 800-274-1516 

24 HOUR EMERGENCY RESPONSE TELEPHONE No: 865-482-3896 

FROM: 

CONSIGNOR: 

STREET: 

CITY: 

ZIP CODE: 

AWS for US Navv lliJ Indian Head NSWC 

3972 Ward Road 

Indian Head STATE: 

20640 PHONE: 

Container No. GFLU-001703 

Truck No. ~ C.\'\ ... ~ 

MD 

803-507-1529 

NO. OF UNITS HM BASIC DESCRIPTION (PROPER SHIPPING NAME. HAZARD CLASS. TOTAL QUANTITY Gross WEIGHT NET WEIGHT 

lbs & CONTAINER TYPE IDENTIFICATION NO UN OR NA PACKING GROUP PER 172.101, 172.202 172.203 

Non-re ulated DOT material Soil 

Metal intermodal 

PLACARDS TENDERED: NO 

Note-Where the rate is dependent on value, shippers are 
required to state specifically in writing the agreed or declared 
value of the properly. 

The agreed or declared value of the property is hereby 
specificaUy stated by the shipper to be not exceeding 

$ <0.40 per lb. 

Th-232 0.08 

RECEIVED, subject to the classifications and fawfu11y fifed tariffs in effect on the date Of the issue of 
this Bitt of Lading, the property described above in apparent good order, except as noted ( contents and 
conditions of contents of packages unknown), marked, consigned and destined as indicated above 
which said earner (the wofd earner being understood throughout this contract as meaning any person or 
eorooration in PQSSeSSion: of the praperty under the contract) agrees to callYto its usual place of 
deliVery at said destination. if on Ifs route. otherwise to defiver to another carrier on the route to said 
deStination. It is mutually agreed as to each carrier of au or any of, said property over au or any portion of 

Title: 

Date: 

Ganier No.2: 

S" ture: 

Carrier No. 3: 

IGamMNo.5: 0 

ature: Date: 

mCi 

12.97 

Remit C.O.D. to: 

C.O.D. Amt$ 

Subject to Section 7 of the conditions, 
ifthisshlpmentistobedeliveredto 

1he consignee without recou,se on 
1he consignor, the consignor shaR 

sign the following stateme 

42230 35030 

Check box if charges 

said route to destination and as to each party at any time interested in all or ahy said property. that every 
service to be performed hereunder shall be subject to all the bill of lading terms and conditions in the 
governing classification on the date of shipment. 
Shipper hereby certifies that he is familiar with all the bill of lading terms and conditions in the 
governing classification and the said terms and conditions are hereby agreed to by the shipper and 
accepted for himself and his assigns. 

~~ !Ze~ &u'l:-

ro-, V~1 /L_r1.)Ju~1J£t:J /?12,''1JJ~ 
f£JfV/L-4U,vt l°)C/);3 C~ 



/3JO/Lf6 
STRAIGHT BILL t}f LADING 

ORIGINAL • NOT NEGOTIABLE 

NAME OF CARRIER No. 1: U.S. Environmental 

SHIPMENT No: USN19!_1-0T:USEl-6 

DATE 'fi/3,Ut-1 ~ 

TO: 

CONSIGNEE: 

STREET: 

CITY: 

NAME OF CARRIER No. 2: CSX Railway 

NAME OF CARRIER No. 3: ~G=reenfle==~ld~Log==istics~·=--------

NAME OF CARRIER No. 4: 

NAME OF CARRIER No. 5: 

FROM: 

WSID No.: 31442--0 

USE Idaho CONSIGNOR: AWS for US Navv «I! Indian Head NSWC 

10.5 Miles NW on ....,., 78 Lemlev Road STREET: 3972 Ward Road 

GlllndView STATE: ID CITY: Indian Head STATE: MD 

ZJPCODE: 83624 PHONE: 800..274-1516 ZIP CODE: 2- PHONE: 803-507-1529 

24 HOUR EMERGENCY RESPONSE TELEPHONE No: 865--482-3896 ContainerNo. GFLU-001710 

Truck No. -r,U,3 J 

NO.OF UNITS HM BASIC DESCRIPTION (PROPER SHIPPING NAME, HAZARD Cl.ASS. TOTAL QUANlTTY Gross WEIGHT NET WEIGHT 

& CONTAINER TYPE IOENTIACATION. NO OR NA PACKING GROUP PER 172.101 172.202, 172.203 cubic 

Non-re ulated DOT material Soil 11.83 39150 

Metal intennodal 

Th-232 0.07 mCi 

PlACAROS TENOEREO: NO Remit c.o.o. to: 

~the,_is~onvalue, shippersare 
n,qured to $f& specifiealy in wrilJng the agreed or declared 
valueofthepn:,pwty. 

Theagrel;ldQr~valueofthepropertyis-hereby 
specifiealy s1afled by 1he shipper 1D be not exceecing 

I hereby certify lhatlhe above-flamed materials are c.o.o. Amt> 
are property classified, de,scnbed, pactcaaed, rharked Subject to Section 7 of the condilioos. 

name and are classified, packed; mariced and labeled, and if this shipment is.to bedelill'eredto 

$<CUO per lb. 

RECEIVED. sutiiec:::t1D the~ and lawfull,tfiled1ail'rs in elfed on 1t'le d;Jfe.cfth& issue of 
1his Bill of lading. th, property descxibed above in apparent good order, ~. r,oted (contents and OOC-...of_of_..,.._,, __ and_,__-., 
wlioh<oid....,,(ihew<lld ........... -~ .... - .. """"""'"'-"' .......,._ .. .........,.,, .... __ ... ~_ .. cal)' ................ .,, 

~atsaicfdestinalion. if an its mule, Qtherwiae 1D deliwlt'lo" MOlta ewrier on the MUiato said 
deiatin8lb:t. It i& mutualy agreed as tn each carrief of al or any af, said pnipertJ- OWi'" aK (II'" ariy ponion or 

the~wilhoutrea;M.neon 
theoonsignor,the~shall 

signlhefollowing 

said roule1odestinatianand-as1oeaehpartyatanytimelnt«e&fed inalloranysaid ~.1hatfN«'/ 
service to be pertbrmed hereunder shall be st4JjeCt to al tte bill of lading terms and condilians in the 
governing classffication on 1he date of shipment. 
Shippel-hen!by certifies that he is familiar with aRthe.biR of lading 1ennsand condilions in the 
governing ciassificatiorl and lhe said terms and conditions are h8nlby ~ to by1he shipper and 
accepted foe himself and his' assigns, 

31950 

IJ1i 01 J~,,{! ~·~ c/2£•[)~, 

/D/;q/;§fL 

,~~-5: 0 

. ' 



STRAIGHT BILL OF LADING 
ORIGINAL - NOT NB.DTIABLE 

SHIPMENT No: USN 2011-008-USEl-2 

NAME OF CARRI~ No. 1: -'U=.S=. E~n~vuon=·==me=n=t.a~•---------

NAME OF CARRIER No. 2: ~CS_X_Ra_ilwa~y~---------

NAME OF CARRIER No. 3: -'G=ree~n=field=~L=og~is=tics~--------

NAME OF CARRIER No. 4: 

DATE: ff',/~// "8 

NAME OF CARRIER No. 5: 

TO: FROM: 

CONSIGNEE: USE Idaho CONSIGNOR: 

STREET: 10.5 Miles NW on Hwv 78, Lemley Road STREET: 

CITY: Grand View STATE: ID CITY: 

ZIP CODE: 83624 PHONE: 800-274-1516 ZIP CODE: 

24 HOUR EMERGENCY RESPONSE TELEPHONE No: 865-482-3896 

NO.Of UNITS 

& CONTAINER TYPE 

HM BASIC DESCRIPTION (PROPER SHIPPING NAME. HAZARD CLASS, 

IDENTIFICATION NO fUN OR NA). PACKING GROUP PER 172.101 172.202 172.203 

Non-regulated DOT material (Soil) 

Metal lntermodal 

PLACARDS TENDERED: NO 

Note-Where the rate is dependent on value, shippers are 
required to state specifically in writing the agreed or declared 
value of the property. 
The agreed or declared value of the property is hereby 
specificalfy stated by the shipper to be not exceeding 

$<0.40 per lb. 

Th-232 0.08 mCi 

I hereby certify Iha! lhe above-named materials are 
are properly classified. described, packaged, marf<ed 

name and are da$silied, packed, mar1<ed and labeled, and 
are in proper conditlOn for transportation 

z-.iJm_ 

WSID No.: --'3'-'1'-'44-"2=--0-"--------

AWS for US Navv t1i1 Indian Head NSWC 

3972 Ward Road 

Indian Head STATE: 

20640 PHONE: 

Container No. GFLU-2205 

Truck No. 'TR {of 't 
TOTAL QUANTITY Gross WEIGHT 

(cubic vardl Obsl 

11.93 39710 

Remit C.0.0. to: 

MD 

803-507-1529 

NET WEIGHT 

libs) 

32210 

RECEIVED, sutject to the classificallons and lawfully filed tariffii ,n effect on the - of the...., of 
this BiH of Lading, the property described - in apparent good order, except as noted (contents and 
c:ondltions of contents of paci<ages unknown), marked, consigned and destined ao lndicaled above 
which said carrier (the word carrier being undelSlood 1hfooghoul this contract as """""'111 any pen;on or 
coo,oration in oossessJon of the ..-rtvunderthe - aorees tocanv toils usual plaoe of 
delivery at said destination, if on itS route. otheiwi&e to detiVer to another carrier on the route to said 
-· It Is murually agreed as to each carrier of all or any of, said property over all or any portion of 

said route to destination and as to each party at any time interested m a8 or any said p,operty, that every 
service to be perfonned hereunder shall be subject to all the bill of lading teams and conditions in 1he 

go¥eming - on the date of shipment. 

r : 

SiQnature: 

,came, No. 5: 

. ''" 

0 

0 

Dale: 

Sllippef hereby certifies Iha! he is 1ammarwilh all the bill of lading terms and conditions in !he 
governing - and lhesaid tenns and conditions are hereby agreed to by the shipper and 
accepled for himself and his assigns. 



CERTIFICATE OF DISPOSAL 

October 28,2013 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3972 WARD ROAD 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2011-008-USEl-1/ was received 
by U.S. Ecology, Inc., on 10/08/2013 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of by 10/08/2013 in accordance with permits and laws regulating 
this facility. 

Reference Number: 13100808945-USN 2011-008-USEl-1-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: IDD073114654 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

October 28,2013 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3972 WARD ROAD 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2011-008-USEl-2/ was received 
by U.S. Ecology, Inc., on 10/15/2013 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of by 10/15/2013 in accordance with permits and laws regulating 
this facility. 

Reference Number: 13101509208-USN 2011-008-USEl-2-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: IDD073114654 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

October 28,2013 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3972 WARD ROAD 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2011-008-USEl-3/ was received 
by U.S. Ecology, Inc., on 10/08/2013. The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of by 10/08/2013 in accordance with permits and laws regulating 
this facility. 

Reference Number: 13100808957-USN 2011-008-USEl-3-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: 100073114654 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

October 28,2013 

AWS FOR US NAVY @ INDIAN HEAD NSWC 
3972 WARD ROAD 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2011-008-USEl-4/ was received 

by U.S. Ecology, Inc., on 10/09/2013 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 

and U.S. Ecology's permits and disposed of by 10/09/2013 in accordance with permits and laws regulating 

this facility. 

Reference Number: 13100908968-USN 2011-008-USEl-4-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: IDD073114654 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

October 28,2013 

AWS FOR US NAVY@ f NDIAN HEAD NSWC 
3972 WARD ROAD 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2011-008-USEl-5/ was received 
by U.S. Ecology, Inc., on 10/09/2013 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of by 10/09/2013 in accordance with permits and laws regulating 
this facility. 

Reference Number: 13100908995-USN 2011-008-USEl-5-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: IDD073114654 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

October 16,2013 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3972 WARD ROAD 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2011-008-USEl-6/ was received 
by U.S. Ecology, Inc., on 10/14/2013 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of by 10/14/2013 in accordance with permits and laws regulating 
this facility. 

Reference Number: 13101409153-USN 2011-008-USEl-6-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: 100073114654 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



CERTIFICATE OF DISPOSAL 

October 14,2013 

AWS FOR US NAVY@ INDIAN HEAD NSWC 
3972 WARD ROAD 
INDIAN HEAD, MD 20640 

This is to certify that waste as defined on Waste Manifest number USN 2011-008-USEl-7/ was received 
by U.S. Ecology, Inc., on 10/01/2013 .The waste(s) were subsequently treated, if required by 40 CFR Part 268 
and U.S. Ecology's permits and disposed of by 10/01/2013 in accordance with permits and laws regulating 
this facility. 

Reference Number: 13100108633-USN 2011-008-USEl-7-1-1 

Material: 1 ROLL-OFF 

Process: Direct Landfill 

Management Code: 

Facility: U.S. ECOLOGY IDAHO, INC. 
20400 LEMLEY ROAD 
GRAND VIEW, ID 83624 
EPA ID: IDD073114654 

Waste Type: NON HAZARDOUS WASTE 

Customer: ALEUT WORLD SOLUTIONS, LLC 

Printed Name: DONNA PULLEN 

Signature: 

Title: RECEIVING SUPERVISOR 



 

 

 
 

 
 
 

Appendix S 
Bin Storage Area Surveys 

 
 
 
 
 
 
 
 
 
 
 
 



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 98639

8/20/2013 14:45 Daniel Spicuzza 316936

N/A Minutes

N/A

2350-1 6/27/2014

N/A

N/A

N/A

N/A N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number13:20

Total            
% Efficiency

Calibration 
Due Date (dpm/100cm2)

          Instrument       %      
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

(dpm/100cm2)

CPM

3000

N/AN/A

N/A

N/A
N/A

N/A

Background +

N/A

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head Bin Storage Area

William Wylie

IHS1-014SURVEY NUMBER:

SURVEYOR:

LOCATION:

Static Count Time:

8/20/2014

N/A

Gamma Scan Survey of Bin Storage Area

N/A

44-10

denotes range of gamma scan survey in area

# denotes G/A radiation readings

K=1,000 CPM. # / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xNon-routine

This is a gamma scan survey of the bin storage area.  The area was 75% gamma scan surveyed

Routine (Daily / Weekly / Monthly)   K = 1000

Comments: #

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 8/20/2013

Daniel Spicuzza
Time: 14:45

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A

THIS AREA INTENTIONALLY LEFT BLANK

William Wylie

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

Removable (NET)
Comments

Exposure Rate  (µR/hr)

Contact

IHS1-014

N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head Bin Storage Area

Location
Fixed + Removable (NET)

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

Rev 2  03/13/2006



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

DATE: TIME: Reviewed by: 98639

9/5/2013 09:45 Daniel Spicuzza 316936

N/A MinutesStatic Count Time:

9/5/2013

N/A

Gamma Scan Survey of Bin Storage Area

N/A

44-10

Isotopes of Concern: Th-232

DATE:

NSF Indian Head Bin Storage Area

William Wylie

IHS1-020SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

N/A

N/A

INSTRUMENTATION USED

N/A

(dpm/100cm2)

CPM

3000

N/AN/A

N/A

N/A
N/A

N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number08:10

Total            
% Efficiency

Calibration 
Due Date (dpm/100cm2)

          Instrument       %      
Efficiency

Model 
Inst/Det.

   MDC/MDA +

N/A

2350-1 6/27/2014

N/A

N/A

N/A

N/A

denotes range of gamma scan survey in area

# denotes G/A radiation readings

K=1,000 CPM. # / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in mr/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

This is a gamma scan survey of the bin storage area.  The area was 75% gamma scan surveyed

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 9/5/2013

Daniel Spicuzza
Time: 9:45

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head Bin Storage Area

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-020

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

William Wylie

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



 

 

 
 

 
 
 

Appendix T 
Miscellaneous Surveys 

 



TIME:

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A Ν/Α N/A

α 67.2% α 16.8% α 17.8 α 6.0

βγ 42.9% βγ 10.7% βγ 130.1 βγ 394.4

DATE: TIME: Reviewed by: N/A

2/21/2013 14:50 Daniel Spicuzza N/A

N/A MinutesStatic Count Time:

2/21/2013

2929

B-25 Box Survey

N/A

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

William Wylie, Daniel Spicuzza

IHS1-004SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

N/A

167121

N/A

(dpm/100cm2)

N/A

N/A

5N/A

N/A

N/A
µR/hr

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number14:00

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

N/A N/A

Model 19

N/A

8/14/2013

118419 9/4/2013

361

2

5

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

# / # denotes contact / 1 meter radiation readings.

* denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

Swipe # 6 was taken from the bottom of the box.

#

4

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A N/A N/A 0.0 -5.9 Left Side
2 N/A N/A N/A -2.0 -9.0 Back Side
3 N/A N/A N/A -4.0 6.5 Right Side
4 N/A N/A N/A -4.0 -2.8 Front Side
5 N/A N/A N/A -4.0 -15.2 Top
6 N/A N/A N/A -2.0 -9.0 Bottom
7 N/A N/A N/A N/A N/A N/A
8 N/A N/A N/A N/A N/A N/A
9 N/A N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A N/A
11 N/A N/A N/A N/A N/A N/A
12 N/A N/A N/A N/A N/A N/A
13 N/A N/A N/A N/A N/A N/A
14 N/A N/A N/A N/A N/A N/A
15 N/A N/A N/A N/A N/A N/A
16 N/A N/A N/A N/A N/A N/A
17 N/A N/A N/A N/A N/A N/A
18 N/A N/A N/A N/A N/A N/A
19 N/A N/A N/A N/A N/A N/A
20 N/A N/A N/A N/A N/A N/A
21 N/A N/A N/A N/A N/A N/A
22 N/A N/A N/A N/A N/A N/A
23 N/A N/A N/A N/A N/A N/A
24 N/A N/A N/A N/A N/A N/A
25 N/A N/A N/A N/A N/A N/A
26 N/A N/A N/A N/A N/A N/A
27 N/A N/A N/A N/A N/A N/A
28 N/A N/A N/A N/A N/A N/A
29 N/A N/A N/A N/A N/A N/A
30 N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 2/21/2013

Daniel Spicuzza
Time: 14:50

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-004

5

7

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

William Wylie, Daniel Spicuzza

1 Meter

5
5
5

5
5
7 5

N/A

55

N/A

5

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



TIME:

184949 α 35.1% α 8.8% α 82.0 α 34.2

268605 βγ 28.1% βγ 7.0% βγ 589.2 βγ 2092.5

α 67.2% α 16.8% α 17.8 α 6.0

βγ 46.9% βγ 11.7% βγ 119.0 βγ 360.8

DATE: TIME: Reviewed by: N/A

3/5/2013 10:50 Daniel Spicuzza N/A

2 Minutes

This is a release survey of mini excavator.

Static Count Time:

3/5/2013

2929

Release Survey Of Mini Excavator

2360

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

James C. Young Jr.

IHS1-010SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

7/11/2013

N/A

N/A

(dpm/100cm2)

N/A

N/A

N/AN/A

N/A

N/A
N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number08:15

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

43-93

N/A N/A

N/A

N/A

N/A

118419 9/4/2013

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

Alpha results: 0-3 cpm. # / # denotes contact / 1 meter radiation readings.

Beta/gamma results: 120-170 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

Accessible areas were 100% alpha/beta-gamma scan surveyed.  

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -22.8 270.5 -2.0 20.2 Left Track
2 N/A -28.5 163.7 2.0 34.4 Left Track
3 N/A -28.5 128.1 0.0 23.0 Right Track
4 N/A 5.7 298.9 -2.0 25.9 Right Track
5 N/A 0.0 427.0 6.0 -11.1 Inside Bucket
6 N/A -17.1 661.9 2.0 37.2 Inside Bucket
7 N/A -5.7 56.9 4.0 34.4 Outside Bucket
8 N/A -22.8 -14.2 2.0 14.5 Outside Bucket
9 N/A -17.1 56.9 -2.0 17.3 Inside Cab
10 N/A -28.5 242.0 2.0 42.9 Inside Cab
11 N/A -17.1 -28.5 4.0 -2.6 Front Blade
12 N/A 0.0 -192.2 6.0 11.7 Front Blade
8D N/A N/A N/A 0.0 8.8 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 3/5/2013

Daniel Spicuzza
Time: 10:50

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-010

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

James C. Young Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



16.80% α 5.95

11.73% β 360.77

8.78% α 34.19

7.03% β 2092.53

N/A

N/A

α

β

α

β

3/5/2013

0815

  Reviewed by: 3/5/2013

10:50:00 AM

Daniel Spicuzza
Date:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # Date :

Date:

Time:

Ν/Α

  Project Location :

43-93
7/11/2013184949

Survey Equipment:

Cal Due Date BackgroundSerial #

α

β

Maximum Fixed

Maximum Removable

2360

2929 118419

Contamination Levels:

N/A

N/A

N/A

N/A

42.9

6.0 dpm / 100cm2

IHS1-010

5.7

661.9

dpm / 100cm2

dpm / 100cm2

dpm / 100cm2

N/A

3/5/2013

α

β
9/4/2013

NSF Indian Head, IR Site 1

  Description of Equipment or Materials: Release Survey Of Mini Excavator

Model # 

N/A

Efficiency

N/A

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED AND 
BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL RELEASE 
AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

  Radiological Control Technician:

  Disposition of Equipment or Materials: Free Release.

James C. Young Jr.

Rev 2  03/13/2006



TIME:

184949 α 35.1% α 8.8% α 82.0 α 34.2

268605 βγ 28.1% βγ 7.0% βγ 589.2 βγ 2092.5

α 67.2% α 16.8% α 17.8 α 6.0

βγ 46.9% βγ 11.7% βγ 119.0 βγ 360.8

DATE: TIME: Reviewed by: N/A

3/5/2013 10:00 Daniel Spicuzza N/A

2 Minutes

This is a release survey of excavator.

Static Count Time:

3/5/2013

2929

Release Survey Of Excavator

2360

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

James C. Young Jr.

IHS1-011SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

7/11/2013

N/A

N/A

(dpm/100cm2)

N/A

N/A

N/AN/A

N/A

N/A
N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number09:45

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

43-93

N/A N/A

N/A

N/A

N/A

118419 9/4/2013

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

Alpha results: 0-2 cpm. # / # denotes contact / 1 meter radiation readings.

Beta/gamma results: 130-180 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

Accessible areas were 100% alpha/beta-gamma scan surveyed.  

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -28.5 7.1 7.9 85.6 Left Track
2 N/A -17.1 -128.1 2.0 45.8 Left Track
3 N/A -11.4 49.8 2.0 31.6 Right Track
4 N/A 0.0 14.2 0.0 74.2 Right Track
5 N/A -5.7 0.0 4.0 51.5 Inside Bucket
6 N/A 17.1 448.4 2.0 31.6 Inside Bucket
7 N/A 22.8 14.2 4.0 60.0 Outside Bucket
8 N/A 28.5 -99.6 2.0 23.0 Outside Bucket
9 N/A -17.1 -7.1 0.0 25.9 Inside Cab
10 N/A -28.5 -71.2 4.0 65.7 Inside Cab
2D N/A N/A N/A 0.0 37.2 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 3/5/2013

Daniel Spicuzza
Time: 10:00

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-011

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

James C. Young Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



16.80% α 5.95

11.73% β 360.77

8.78% α 34.19

7.03% β 2092.53

N/A

N/A

α

β

α

β

3/5/2013

0945

  Reviewed by: 3/5/2013

10:00:00 AM

Daniel Spicuzza
Date:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # Date :

Date:

Time:

Ν/Α

  Project Location :

43-93
7/11/2013184949

Survey Equipment:

Cal Due Date BackgroundSerial #

α

β

Maximum Fixed

Maximum Removable

2360

2929 118419

Contamination Levels:

N/A

N/A

N/A

N/A

85.6

7.9 dpm / 100cm2

IHS1-011

28.5

448.4

dpm / 100cm2

dpm / 100cm2

dpm / 100cm2

N/A

3/5/2013

α

β
9/4/2013

NSF Indian Head, IR Site 1

  Description of Equipment or Materials: Release Survey Of Excavator

Model # 

N/A

Efficiency

N/A

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED AND 
BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL RELEASE 
AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

  Radiological Control Technician:

  Disposition of Equipment or Materials: Free Release.

James C. Young Jr.

Rev 2  03/13/2006



TIME:

184949 α 35.1% α 8.8% α 82.0 α 34.2

268605 βγ 28.1% βγ 7.0% βγ 589.2 βγ 2092.5

α 67.2% α 16.8% α 17.8 α 6.0

βγ 46.9% βγ 11.7% βγ 119.0 βγ 360.8

DATE: TIME: Reviewed by: N/A

3/5/2013 11:15 Daniel Spicuzza N/A

2 MinutesStatic Count Time:

3/5/2013

2929

Release Survey Of Wheel Loader

2360

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

James C. Young Jr.

IHS1-013SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

7/11/2013

N/A

N/A

(dpm/100cm2)

N/A

N/A

N/AN/A

N/A

N/A
N/A

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number11:00

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

43-93

N/A N/A

N/A

N/A

N/A

118419 9/4/2013

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

Alpha results: 0-3 cpm. # / # denotes contact / 1 meter radiation readings.

Beta/gamma results: 120-160 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

Accessible areas were 100% alpha/beta-gamma scan surveyed.  

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -28.5 298.9 -4.0 17.3 Left Front Tire
2 N/A -28.5 -7.1 2.0 20.2 Left Back Tire
3 N/A -5.7 149.5 -2.0 51.5 Right Front Tire
4 N/A -22.8 -64.1 2.0 42.9 Right Rear Tire
5 N/A 28.5 491.1 6.0 60.0 Inside Bucket
6 N/A 22.8 -42.7 0.0 37.2 Inside Bucket
7 N/A -22.8 -163.7 0.0 74.2 Outside Bucket
8 N/A -11.4 -35.6 2.0 25.9 Outside Bucket
9 N/A -28.5 -106.8 4.0 8.8 Inside Cab
10 N/A -28.5 64.1 2.0 57.1 Inside Cab
7D N/A N/A N/A -2.0 60.0 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 3/5/2013

Daniel Spicuzza
Time: 11:15

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-013

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

James C. Young Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

Rev 2  03/13/2006



16.80% α 5.95

11.73% β 360.77

8.78% α 34.19

7.03% β 2092.53

N/A

N/A

α

β

α

β

3/5/2013

1100

  Reviewed by: 3/5/2013

11:15:00 AM

Daniel Spicuzza
Date:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # Date :

Date:

Time:

Ν/Α

  Project Location :

43-93
7/11/2013184949

Survey Equipment:

Cal Due Date BackgroundSerial #

α

β

Maximum Fixed

Maximum Removable

2360

2929 118419

Contamination Levels:

N/A

N/A

N/A

N/A

74.2

6.0 dpm / 100cm2

IHS1-013

28.5

491.1

dpm / 100cm2

dpm / 100cm2

dpm / 100cm2

N/A

3/5/2013

α

β
9/4/2013

NSF Indian Head, IR Site 1

  Description of Equipment or Materials: Release Survey Of Wheel Loader

Model # 

N/A

Efficiency

N/A

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED AND 
BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL RELEASE 
AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

  Radiological Control Technician:

  Disposition of Equipment or Materials: Free Release.

James C. Young Jr.

Rev 2  03/13/2006



TIME:

297848 α 40.9% α 10.2% α 70.4 α 29.3

323069 βγ 32.4% βγ 8.1% βγ 535.5 βγ 2000.0

α 67.5% α 16.9% α 13.4 α 0.6

βγ 45.1% βγ 11.3% βγ 153.9 βγ 385.8

DATE: TIME: Reviewed by: N/A

8/27/2013 16:10 Daniel Spicuzza N/A

2 Minutes

This is a release survey of excavator.

43-93

N/A N/A

N/A

N/A

N/A

118407 10/26/2013

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number10:50

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

(dpm/100cm2)

N/A

N/A

N/AN/A

N/A

N/A
N/A

N/A

Background +

11/8/2013

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

Adolfo Matus Jr.

IHS1-015SURVEY NUMBER:

SURVEYOR:

LOCATION:

Static Count Time:

8/27/2013

2929

Release Survey Of Excavator

2360

N/A

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

Alpha results: 0-3 cpm. # / # denotes contact / 1 meter radiation readings.

Beta/gamma results: 100-160 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xNon-routine

Accessible areas were 100% alpha/beta-gamma scan surveyed.  

Routine (Daily / Weekly / Monthly)   K = 1000

Comments: #

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -9.8 -74.1 -0.6 -31.0 Left Track
2 N/A -19.6 -24.7 -0.6 75.4 Left Track
3 N/A -14.7 92.6 -0.6 13.3 Right Track
4 N/A -19.6 49.4 -0.6 -26.6 Right Track
5 N/A -19.6 -135.8 2.4 57.6 Inside Bucket
6 N/A -14.7 43.2 5.3 66.5 Inside Bucket
7 N/A -14.7 24.7 11.3 4.4 Outside Bucket
8 N/A -19.6 -12.3 -0.6 39.9 Outside Bucket
9 N/A -19.6 -179.0 -0.6 -31.0 Inside Cab
10 N/A -14.7 129.6 2.4 -31.0 Inside Cab
5D N/A N/A N/A 2.4 62.1 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 8/27/2013

Daniel Spicuzza
Time: 16:10

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A

THIS AREA INTENTIONALLY LEFT BLANK

Adolfo Matus Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

Removable (NET)
Comments

Exposure Rate  (µR/hr)

Contact

IHS1-015

N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET)

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

Rev 2  03/13/2006



16.88% α 0.59

11.28% β 385.81

10.23% α 29.34

8.10% β 2000.00

N/A

N/A

α

β

α

β

8/27/2013

1050

  Reviewed by: 8/27/2013

4:10:00 PM

N/A

Efficiency

N/A

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED AND 
BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL RELEASE 
AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

  Radiological Control Technician:

  Disposition of Equipment or Materials: Free Release.

Adolfo Matus Jr.

8/27/2013

α

β
10/26/2013

NSF Indian Head, IR Site 1

  Description of Equipment or Materials: Release Survey Of Excavator

Model # 

75.4

11.3 dpm / 100cm2

IHS1-015

-9.8

129.6

dpm / 100cm2

dpm / 100cm2

dpm / 100cm2

N/A

Maximum Fixed

Maximum Removable

2360

2929 118407

Contamination Levels:

N/A

N/A

N/A

N/A

43-93
11/8/2013297848

Survey Equipment:

Cal Due Date BackgroundSerial #

α

β

Daniel Spicuzza
Date:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # Date :

Date:

Time:

Ν/Α

  Project Location :

Rev 2  03/13/2006



TIME:

297848 α 40.9% α 10.2% α 60.2 α 19.6

323069 βγ 32.4% βγ 8.1% βγ 502.5 βγ 1753.1

α 67.5% α 16.9% α 13.4 α 0.6

βγ 45.1% βγ 11.3% βγ 153.9 βγ 385.8

DATE: TIME: Reviewed by: N/A

8/27/2013 16:10 Daniel Spicuzza N/A

2 Minutes

This is a release survey of plastic sheeting.

43-93

N/A N/A

N/A

N/A

N/A

118407 10/26/2013

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number14:45

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

(dpm/100cm2)

N/A

N/A

N/AN/A

N/A

N/A
N/A

N/A

Background +

11/8/2013

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

Adolfo Matus Jr./Daniel Spicuzza

IHS1-016SURVEY NUMBER:

SURVEYOR:

LOCATION:

Static Count Time:

8/27/2013

2929

Release Survey Plastic Sheeting

2360

N/A

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

Alpha results: 0-3 cpm. # / # denotes contact / 1 meter radiation readings.

Beta/gamma results: 100-160 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xNon-routine

Accessible areas were 100% alpha/beta-gamma scan surveyed.  

Routine (Daily / Weekly / Monthly)   K = 1000

Comments: #

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 0.0 92.6 -0.6 -22.2 Plastic Sheeting
2 N/A -14.7 -37.0 -0.6 -4.4 Plastic Sheeting
3 N/A -9.8 -117.3 -0.6 13.3 Plastic Sheeting
4 N/A -9.8 24.7 -0.6 17.7 Plastic Sheeting
5 N/A -9.8 -24.7 2.4 22.2 Plastic Sheeting
6 N/A -4.9 37.0 5.3 57.6 Plastic Sheeting
7 N/A -4.9 30.9 11.3 -8.9 Plastic Sheeting
8 N/A -9.8 -37.0 -0.6 -31.0 Plastic Sheeting
9 N/A -9.8 -117.3 -0.6 -39.9 Plastic Sheeting
10 N/A -4.9 -86.4 2.4 8.9 Plastic Sheeting
11 N/A -9.8 0.0 2.4 -4.4 Plastic Sheeting
12 N/A -4.9 37.0 5.3 13.3 Plastic Sheeting
13 N/A -4.9 -6.2 5.3 -8.9 Plastic Sheeting
14 N/A -14.7 -43.2 -0.6 -8.9 Plastic Sheeting
15 N/A -14.7 18.5 -0.6 -17.7 Plastic Sheeting
16 N/A 0.0 43.2 8.3 -31.0 Plastic Sheeting
17 N/A -4.9 24.7 5.3 4.4 Plastic Sheeting
18 N/A -14.7 -92.6 -0.6 13.3 Plastic Sheeting
19 N/A 0.0 -55.6 8.3 48.8 Plastic Sheeting
20 N/A -4.9 6.2 5.3 26.6 Plastic Sheeting
21 N/A -9.8 30.9 2.4 13.3 Plastic Sheeting
22 N/A -4.9 55.6 5.3 17.7 Plastic Sheeting
23 N/A -9.8 67.9 2.4 22.2 Plastic Sheeting
24 N/A -4.9 24.7 5.3 31.0 Plastic Sheeting
25 N/A 0.0 12.3 8.3 53.2 Plastic Sheeting
26 N/A -14.7 18.5 2.4 39.9 Plastic Sheeting
27 N/A -9.8 37.0 5.3 -4.4 Plastic Sheeting
28 N/A -9.8 24.7 5.3 4.4 Plastic Sheeting
29 N/A 0.0 12.3 8.3 22.2 Plastic Sheeting
30 N/A 0.0 -43.2 11.3 -8.9 Plastic Sheeting
31 N/A -4.9 -30.9 8.3 4.4 Plastic Sheeting
32 N/A -4.9 0.0 5.3 13.3 Plastic Sheeting
33 N/A -9.8 30.9 2.4 26.6 Plastic Sheeting
34 N/A -14.7 -49.4 2.4 53.2 Plastic Sheeting
35 N/A -9.8 -24.7 5.3 62.1 Plastic Sheeting
36 N/A -14.7 -37.0 2.4 -4.4 Plastic Sheeting
37 N/A -9.8 37.0 2.4 8.9 Plastic Sheeting
38 N/A -14.7 86.4 -0.6 22.2 Plastic Sheeting
39 N/A -19.6 61.7 -0.6 13.3 Plastic Sheeting
40 N/A -9.8 74.1 2.4 62.1 Plastic Sheeting
41 N/A -9.8 24.7 2.4 44.3 Plastic Sheeting
42 N/A -19.6 -18.5 -0.6 35.5 Plastic Sheeting
43 N/A 0.0 -24.7 8.3 39.9 Plastic Sheeting
44 N/A -4.9 6.2 5.3 4.4 Plastic Sheeting
45 N/A -4.9 -98.8 5.3 -13.3 Plastic Sheeting
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 8/27/2013

Daniel Spicuzza
Time: 16:10

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A

THIS AREA INTENTIONALLY LEFT BLANK

Adolfo Matus Jr./Daniel Spicuzza

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

Removable (NET)
Comments

Exposure Rate  (µR/hr)

Contact

IHS1-016

N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET)

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

Rev 2  03/13/2006



16.88% α 0.59

11.28% β 385.81

10.23% α 19.56

8.10% β 1753.09

N/A

N/A

α

β

α

β

8/27/2013

1445

  Reviewed by: 8/27/2013

4:10:00 PM

N/A

Efficiency

N/A

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED AND 
BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL RELEASE 
AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

  Radiological Control Technician:

  Disposition of Equipment or Materials: Free Release.

Adolfo Matus Jr./Daniel Spicuzza

8/27/2013

α

β
10/26/2013

NSF Indian Head, IR Site 1

  Description of Equipment or Materials: Release Survey Plastic Sheeting

Model # 

62.1

11.3 dpm / 100cm2

IHS1-016

0.0

92.6

dpm / 100cm2

dpm / 100cm2

dpm / 100cm2

N/A

Maximum Fixed

Maximum Removable

2360

2929 118407

Contamination Levels:

N/A

N/A

N/A

N/A

43-93
11/8/2013297848

Survey Equipment:

Cal Due Date BackgroundSerial #

α

β

Daniel Spicuzza
Date:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # Date :

Date:

Time:

Ν/Α

  Project Location :

Rev 2  03/13/2006



TIME:

297779 α 40.7% α 10.2% α 47.1 α 9.8

323064 βγ 25.9% βγ 6.5% βγ 675.8 βγ 2548.3

α 67.5% α 16.9% α 13.4 α 0.6

βγ 45.1% βγ 11.3% βγ 153.9 βγ 385.8

DATE: TIME: Reviewed by: N/A

8/27/2013 16:10 Daniel Spicuzza N/A

2 Minutes

This is a release survey of empty B-25 Box.

43-93

N/A N/A

N/A

N/A

N/A

118407 10/26/2013

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number14:50

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

(dpm/100cm2)

N/A

N/A

N/AN/A

N/A

N/A
N/A

N/A

Background +

11/9/2013

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

William Wylie

IHS1-017SURVEY NUMBER:

SURVEYOR:

LOCATION:

Static Count Time:

8/27/2013

2929

B-25 Box Release Survey

2360

N/A

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

Alpha results: 0-3 cpm. # / # denotes contact / 1 meter radiation readings.

Beta/gamma results: 130-170 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xNon-routine

Accessible areas were 100% alpha/beta-gamma scan surveyed.  

Routine (Daily / Weekly / Monthly)   K = 1000

Comments: #

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 9.8 7.7 5.3 17.7 Inside Box
2 N/A -4.9 -69.5 5.3 13.3 Inside Box
3 N/A 0.0 23.2 2.4 8.9 Inside Box
4 N/A 0.0 -30.9 -0.6 57.6 Inside Box
5 N/A 0.0 -77.2 2.4 39.9 Inside Box
6 N/A 4.9 46.3 5.3 31.0 Inside Box
7 N/A 4.9 -7.7 11.3 17.7 Inside Box
8 N/A 0.0 -15.4 -0.6 13.3 Inside Box
9 N/A N/A N/A N/A N/A N/A
10 N/A N/A N/A N/A N/A N/A
11 N/A N/A N/A N/A N/A N/A
12 N/A N/A N/A N/A N/A N/A
13 N/A N/A N/A N/A N/A N/A
14 N/A N/A N/A N/A N/A N/A
15 N/A N/A N/A N/A N/A N/A
16 N/A N/A N/A N/A N/A N/A
17 N/A N/A N/A N/A N/A N/A
18 N/A N/A N/A N/A N/A N/A
19 N/A N/A N/A N/A N/A N/A
20 N/A N/A N/A N/A N/A N/A
21 N/A N/A N/A N/A N/A N/A
22 N/A N/A N/A N/A N/A N/A
23 N/A N/A N/A N/A N/A N/A
24 N/A N/A N/A N/A N/A N/A
25 N/A N/A N/A N/A N/A N/A
26 N/A N/A N/A N/A N/A N/A
27 N/A N/A N/A N/A N/A N/A
28 N/A N/A N/A N/A N/A N/A
29 N/A N/A N/A N/A N/A N/A
30 N/A N/A N/A N/A N/A N/A
31 N/A N/A N/A N/A N/A N/A
32 N/A N/A N/A N/A N/A N/A
33 N/A N/A N/A N/A N/A N/A
34 N/A N/A N/A N/A N/A N/A
35 N/A N/A N/A N/A N/A N/A
36 N/A N/A N/A N/A N/A N/A
37 N/A N/A N/A N/A N/A N/A
38 N/A N/A N/A N/A N/A N/A
39 N/A N/A N/A N/A N/A N/A
40 N/A N/A N/A N/A N/A N/A
41 N/A N/A N/A N/A N/A N/A
42 N/A N/A N/A N/A N/A N/A
43 N/A N/A N/A N/A N/A N/A
44 N/A N/A N/A N/A N/A N/A
45 N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 8/27/2013

Daniel Spicuzza
Time: 16:10

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A

THIS AREA INTENTIONALLY LEFT BLANK

William Wylie

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

Removable (NET)
Comments

Exposure Rate  (µR/hr)

Contact

IHS1-017

N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET)

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

Rev 2  03/13/2006



16.88% α 0.59

11.28% β 385.81

10.18% α 9.83

6.48% β 2548.26

N/A

N/A

α

β

α

β

8/27/2013

1450

  Reviewed by: 8/27/2013

4:10:00 PM

N/A

Efficiency

N/A

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED AND 
BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL RELEASE 
AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

  Radiological Control Technician:

  Disposition of Equipment or Materials: Free Release.

William Wylie

8/27/2013

α

β
10/26/2013

NSF Indian Head, IR Site 1

  Description of Equipment or Materials: B-25 Box Release Survey

Model # 

57.6

11.3 dpm / 100cm2

IHS1-017

9.8

46.3

dpm / 100cm2

dpm / 100cm2

dpm / 100cm2

N/A

Maximum Fixed

Maximum Removable

2360

2929 118407

Contamination Levels:

N/A

N/A

N/A

N/A

43-93
11/9/2013297779

Survey Equipment:

Cal Due Date BackgroundSerial #

α

β

Daniel Spicuzza
Date:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # Date :

Date:

Time:

Ν/Α

  Project Location :

Rev 2  03/13/2006



TIME:

297848 α 40.9% α 10.2% α 70.4 α 29.3

323069 βγ 32.4% βγ 8.1% βγ 522.6 βγ 1901.2

α 67.5% α 16.9% α 16.7 α 1.8

βγ 45.1% βγ 11.3% βγ 150.7 βγ 369.0

DATE: TIME: Reviewed by: N/A

8/30/2013 15:15 Daniel Spicuzza N/A

2 Minutes

43-93

N/A N/A

N/A

N/A

N/A

118407 10/26/2013

                                                                                   RADIATION/CONTAMINATION SURVEY FORM                                                   Page 1 of 2

Serial 
Number14:10

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

N/A

(dpm/100cm2)

N/A

N/A

N/AN/A

N/A

N/A
N/A

N/A

Background +

11/8/2013

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

Adolfo Matus Jr.

IHS1-019SURVEY NUMBER:

SURVEYOR:

LOCATION:

Static Count Time:

8/30/2013

2929

Release Survey Of Wheel Loader

2360

N/A

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

Alpha results: 0-3 cpm. # / # denotes contact / 1 meter radiation readings.

Beta/gamma results: 100-160 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xNon-routine

Accessible areas were 100% alpha/beta-gamma scan surveyed.  

Routine (Daily / Weekly / Monthly)   K = 1000

Comments: #

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A -19.6 24.7 -1.8 -0.9 Left Front Tire
2 N/A -14.7 30.9 -1.8 34.6 Left Rear tire
3 N/A -9.8 67.9 1.2 16.9 Right Rear Tire
4 N/A -14.7 104.9 -1.8 8.0 Right Front Tire
5 N/A -19.6 12.3 1.2 21.3 Inside Bucket
6 N/A -14.7 86.4 1.2 56.8 Inside Bucket
7 N/A -9.8 123.5 4.1 52.3 Outside Bucket
8 N/A -14.7 86.4 -1.8 34.6 Outside Bucket
9 N/A -19.6 -37.0 -1.8 8.0 Inside Cab
10 N/A -14.7 80.2 1.2 -14.2 Inside Cab
7D N/A N/A N/A 1.2 43.5 Duplicate Swipe
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A
N/A N/A N/A N/A N/A N/A N/A

Date: 8/30/2013

Daniel Spicuzza
Time: 15:15

N/A N/A
N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A N/A

N/A N/A
N/A N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
N/AN/A

N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A

THIS AREA INTENTIONALLY LEFT BLANK

Adolfo Matus Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

Removable (NET)
Comments

Exposure Rate  (µR/hr)

Contact

IHS1-019

N/A

Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          Page 2of  2

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET)

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

N/A N/A
N/A N/A

N/A N/A
N/A
N/A N/A
N/A

Rev 2  03/13/2006



16.88% α 1.78

11.28% β 368.96

10.23% α 29.34

8.10% β 1901.23

N/A

N/A

α

β

α

β

8/30/2013

1410

  Reviewed by: 8/30/2013

3:15:00 PM

N/A

Efficiency

N/A

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED AND 
BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL RELEASE 
AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

  Radiological Control Technician:

  Disposition of Equipment or Materials: Free Release.

Adolfo Matus Jr.

8/30/2013

α

β
10/26/2013

NSF Indian Head, IR Site 1

  Description of Equipment or Materials: Release Survey Of Wheel Loader

Model # 

56.8

4.1 dpm / 100cm2

IHS1-019

-9.8

123.5

dpm / 100cm2

dpm / 100cm2

dpm / 100cm2

N/A

Maximum Fixed

Maximum Removable

2360

2929 118407

Contamination Levels:

N/A

N/A

N/A

N/A

43-93
11/8/2013297848

Survey Equipment:

Cal Due Date BackgroundSerial #

α

β

Daniel Spicuzza
Date:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # Date :

Date:

Time:

Ν/Α

  Project Location :

Rev 2  03/13/2006
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1.0 EXECUTIVE SUMMARY 

Aleut World Solutions (AWS) was contracted by the U.S. Army Joint Munitions 
Command (JMC) to perform a characterization survey and sampling effort in accordance with 
MARSSIM guidelines at the IR Site 1 located at the Naval Support Facility Indian Head (NSF-
IH) in Indian Head, MD. Experiments with radioactive materials (Thorium-232) were conducted 
in the past in this area. The characterization surveys and sampling were performed during the 
period of 26 January through 30 January 2015. A map showing the location of the Naval Support 
Facility Indian Head is provided in Figure 1 below. Figure 2 presents an overview map of the site 
and the borehole locations. 

 
Figure 1 Naval Support Facility Indian Head Location Map 
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Figure 2 Site Overview Map 
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1.1 Scope of Work Performed 

 The work that was performed included: 

 

• Performed characterization surveys and sampling of the IR Site 1 area which included 
soil boreholes, gamma logging of the boreholes, gamma scan surveys, and soil 
sampling for offsite isotopic thorium analysis. 

. 
1.2 Conceptual Site Model 

IR Site 1 was used for experiments with radioactive material in soil. The potential 
receptors would be workers excavating soil in the area and being exposed to contaminated soils.   

Characterizations surveys of the areas were performed to identify any areas of residual 
radioactive material in the soils.     

1.3 Surface Activity Derived Concentration Guideline Limits (DCGLs) for 
Radionuclide of Concern for Equipment and Tools 

The surface activity DCGL’s are stated in the “Guidelines for Decontamination of 
Facilities and Equipment Prior to Release for Unrestricted Use or Termination of Licenses, By-
product, Source, or Special Nuclear Materials, (NRC 1987)”, and “Termination of Operating 
Licenses for Nuclear Reactors, Regulatory Guide 1.86, (AEC 1974).” 

  These DCGL’s were applied to incoming and outgoing surveys of equipment used 
during characterization survey activities. Table 1 presents the DCGL’s. None of the values in 
Table 1 were exceeded during the characterization survey effort. 

 
Table 1  Surface Activity DCGL’s for Equipment and Tools 

 

 

 

 

1.4 Derived Concentration Guideline Limit (DCGL) for Radionuclide of Concern 
for Soil 

The DCGL for soils was calculated during the Engineering Evaluation and Cost Analysis 
(EE/CA) that was performed by Tetra Tech NUS, Inc. in September of 2010.  The goal was to 

Radionuclide 
Removable 

in 
dpm/100cm2 

Average 1
in 

dpm/100cm2 

Maximum 2 
in 

dpm/100cm2 

Radiations 
Emitted 

Th-232  200 1,000 3,000 αγ 
1. Measurements of average contaminant should not be over more than 1 m2  
2. The maximum contamination level applies to an area of not more than 100 cm2  
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develop a DCGL that corresponded to a cancer risk within the EPA acceptable (or presumably 
not unacceptable) risk range of 1×10-4 (1 in 10,000) and 1×10-6 (1 in 1,000,000).  The calculations 
were performed using the RESRAD Version 6.3 Modeling Code developed by Argonne National 
Laboratory to evaluate doses from exposure to radioactively open land areas.   

RESRAD is a computer model designed to estimate radiation doses and risks from 
residual radioactive materials. It is the only code designated by the DOE in for the evaluation of 
radioactively contaminated sites.  

NRC has approved the use of RESRAD for dose evaluation by licensees involved in 
decommissioning, NRC staff evaluation of waste disposal requests, and dose evaluation of sites 
being reviewed by NRC staff.  

The maximum DCGL that resulted in a cancer risk less than 1×10-4 was 3 pCi/g.   

The maximum calculated total effective dose equivalent (TEDE) was 4.47 mrem/y at a 
period of 23.05 years. The NRC has a current target dose of 25 mrem/y TEDE for unrestricted 
release. 

 

1.5 Types of Surveys Performed/Instrumentation 

 
The characterization surveys consisted of gamma scan surveys and gamma logging of 

boreholes. Swipe surveys for gross alpha/beta removable contamination were also performed on 
equipment and tools.     

Instruments were selected that were suitable for the physical and environmental 
conditions at the site. The instruments and measurement methods selected were able to detect the 
radionuclide(s) of concern and radiation types of interest, and in relation to the survey or 
analytical technique, capable of measuring levels that were equal to or less than the release 
limits. 

The instruments used for gamma scan survey and gamma logging of the boreholes were 
Ludlum Model 2350-1 Data Loggers cou8pled to Ludlum Model 44-10 2” by 2” NaI detectors. 

The instruments used for surveys of equipment and tools was a combination of large area 
scintillation detectors coupled to scalers/ratemeters. Audible indicators were used during the 
surveys. Swipes were counted on a dual channel phoswich scintillation counting system.   

 
1.6 Results/Conclusions 

 The results of the characterization surveys and sampling defined the lateral and vertical 
boundaries of the contaminated soils in Site 1. Based on the area and depth of the areas still 
requiring removal, it is estimated that there are 200 cubic yards of contaminated soils requiring 
removal.
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2.0 PROJECT BACKGROUND INFORMATION 

2.1 Facility Location 

NSF-IH is located in northwestern Charles County, Maryland. As shown on Figure 1. 
NSF-IH is approximately 25 miles southwest of Washington, D.C.  NSF-IH is a military facility 
consisting of the Main Area on the Cornwallis Neck Peninsula and the Annex on Stump Neck.   
As shown on Figure 1, the Main Area is bounded by the Potomac River on the northwest, west, 
and south, the Mattawoman Creek to the south and east, and the Town of Indian Head to the 
northeast.  Stump Neck Annex is located across the Mattawoman Creek and is not contiguous 
with the Main Area.  The location of Site 1 is shown on Figure 2. 

 

2.2 Facility History/Background 

The Indian Head peninsula is located in the Atlantic Coastal Plain Physiographic 
Province, approximately 8 to 10 miles east of the Fall Line that marks the western extent of the 
physiographic province.   Indian Head  has  gently  rolling to undulating  topography  with  
elevations  ranging  from  sea  level  to  more  than 100 feet (ft) above mean sea level (msl).  The 
higher elevations are on the eastern portion of the facility, and the land surface generally slopes 
to the southwest and southeast.  The portion of NSF-IH along the Potomac River is characterized 
by 20- to 100-ft bluffs.   The portion along Mattawoman Creek is more gently sloping. 

 
The primary mission of NSF-IH consists of the following: 

 
• To  provide  services  in  energetics  for  all  warfare  centers  through  engineering,  

fleet  and  operation support, manufacturing  technology, limited production, and 
industrial base support. 

 
• To provide research, development, testing, and evaluation of energetic materials, 

ordnance devices and components, and other related ordnance engineering standards 
including chemicals, propellants and their propulsion systems, explosives, 
pyrotechnics, warheads, and simulators. 

 
• To provide support to all warfare centers, military departments, and the ordnance 

industry for special weapons, explosive safety, and ordnance environmental issues. 
 

In 1951, the Navy was assigned the joint-service explosive ordnance disposal (EOD) 
responsibilities for basic training and research and development.   In 1953, the research and 
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development tasks were established as a separate organization, and re-designated the Naval EOD 
Technical Center.  The training function was renamed the Naval School, EOD 
(NAVSCOLEOD).   From 1955 on, all joint service EOD training  was  provided  at  NSF-IH  
until  the  school  moved  to  Eglin  Air  Force  Base  (AFB).   In  1958,  the NAVSCOLEOD  
moved  from  its  Jackson  Road  location  to  Strauss  Avenue.     The  NAVSCOLEOD 
command  moved  to  Eglin  AFB  in  1993,  and  the  NAVSCOLEOD  at  NSF-IH  was  
designated  as  a detachment.  

 
 The Commanding Officer and the NAVSCOLEOD Headquarters returned to NSF-IH in 

1994 while a construction project was being completed at Elgin AFB.   In January 1999, the 
NAVSCOLEOD was consolidated at Elgin AFB.  A detachment of EOD personnel remains at 
NSF-IH. 
 

2.3 Site Information 

2.3.1 Site Description 
Site 1 is an area of approximately 60 by 135 feet located between Building 1662 

and Strauss Avenue (Figure 2). The area is currently covered by a parking lot and 
maintained lawn.  Building 1662 is used for electrical and satellite communications.    

 
Future land use is expected to be any military, industrial, or commercial use 

needed to support the NSF-IH mission. It is unlikely that the site area would be 
developed for residential use while under government control. (TTNUS, 2010). 

 

2.3.2 Site Background 
The Naval Sea Systems Command Detachment (NAVSEADET) Radiological 

Affairs Support Office (RASO) provided the historical information that served as the 
basis for site background information. 

    
The construction of Building 1662 was completed in 1983. Building 900, located 

northeast of Building 1662, was in place prior to 1962. 
 
Thorium was first placed on the ground at Site 1 in 1962 in connection with 

radiation training exercises conducted by the NAVSCOLEOD.  Thorium ore from 
approximately five drums of 30 to 50-gallon capacity was spread over the site.  No U.S. 
Atomic Energy Commission (USAEC) license was issued at the time the ore was 
purchased. 

 
Thorium  is  a  soft,  silvery  white  metal  that  dissolves  slowly  in  water.    

Thorium-232 has a half-life of 14 billion years and decays by alpha emission with 
accompanying gamma radiation.   Thorium-232 is at the  top  of  a  long  decay  series  
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that  contains  key  radionuclides  such  as  radium-228,  its  direct  decay product, and 
radon-220.  Two other isotopes of thorium are thorium-230 and thorium-228.  Both 
belong to other decay series.   They also decay by alpha emission with accompanying 
gamma radiation, and have half-lives   of   75,400   years   and   1.9 years,   respectively. 

 
As mentioned above, thorite ore was first placed on Site 1 in 1962.  Early in 1967, 

some of the thorite ore was removed from the site, placed into barrels, and transferred to 
an unknown destination.  The residual soil on the site was then disked and harrowed 
several times to uniformly incorporate any residual thorite ore into the soil.  It was 
reported that the soil was affected to a depth of 8 to 12 inches. 

 
In 1971, a sample of the thorite ore was assayed for thorium content by the 

Engineering Division, U.S. Army Engineer Power Group, Fort Belvoir,Virginia.   The 
results were reported as, “Thorium content 2.5 w/o  thorium  with  a  specific  activity  of  
100  disintegrations  per  second  (dps) per  gram.”   A  radiological survey  conducted  at  
Site  1  on  March   28,  1972,  determined  that  the  affected  areas  included  seven 
locations covering a total of approximately 600 square feet.  The depths of the affected 
soil ranged from 12 to 18 inches below ground surface (bgs). 

 
In  July  1972,  the  radioactive  soil  was  excavated,  placed  into  fifty  55-gallon  

drums,  and  staged  at  the facility’s  radiation training  area.    The  drums  were  shipped  
in  October  for  disposal  at  the  Nuclear Engineering Company, Inc., in Morehead, 
Kentucky.   

 
Two subsequent radiological surveys, each followed by the removal of 

radioactive material, occurred on November 1972.  The excavated area was backfilled 
with 18 to 24 inches of clean soil to reestablish original grade. 

 
A final radiological survey of the area was performed by RASO personnel in 

February 1976.  In a March 1976 memorandum, RASO indicated that based on the 
survey, “the subject area has been returned to background and may be released for 
unrestricted use.”   

 
 However, in 1983, two buried drums containing thorium material, dirt, and gravel 

were discovered near the site during construction of Building 1662.  The drums were 
shipped off-site for disposal as low-level radioactive waste. 

 
Prior to constructing an addition to Building 900, a radiological survey was 

performed in October 2001 along  the  southeastern  side  of  the building  where  the  site  
was  initially  thought  to  be  located.     
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Ten subsurface soil (0.5 to 2 ft bgs) samples were collected.   The associated 

survey report concluded that “based  on  the  laboratory  results,  no  further  actions  
regarding  thorium  are  required  at  this  time.   Soil remediation will not be required as 
part of Building 900 Joint Interoperability Project.” 

                        
In  November  2004,  RASO  indicated  that  it  considered  all  known  drums  of  

thorium  ore  to  have  been accounted  for  and  properly  disposed.    However, RASO 
indicated in the same communication that “radiation measurements made in 1972 are not 
definitive as to the thorium concentrations remaining after the cleanup.   Characterization 
surveys are still necessary.”    

 
Following a search of historical files, RASO provided a description of the 

location of Site 1: 
 
Clean soil covers the 60-ft by 90-ft area to a depth of 12 to 18 inches as a result of 

the 1972 removal of contaminated soil and its replacement with clean soil. No drums 
currently exist at the site.  If contamination exists at the site, it will be found below the 12 
to 18 inches of clean soil and within the next12 inches of depth (i.e., the bottom of the 
interval in question is 24 to 30 inches bgs). (TTNUS, 2010). 

 

2.3.3 Previous Investigations and Activities 
 
The investigation at Site 1 began in 2005 to determine whether historical practices 

resulted in the release of thorium at concentrations of potential environmental concern.   
During  the  investigation,  soil samples  were  collected  from the  RASO-approved  
Reference  Area  and  from  the  onsite  study  area. Samples were collected from variable  

depth intervals (18 to 24, 24 to 30, or 30 to36 inches bgs) from a 3-inch diameter 
borehole and sent to a laboratory for thorium-232 analysis using alpha spectroscopy.  The 
appropriate depth interval for laboratory sample selection was based on the highest gross 
gamma radiation reading in the field from a gamma probe scintillator lowered down each 
borehole. 

 
The  presence  or  absence  of  residual  contamination  at  Site  1  was  

determined  by  evaluating  analytical results between the site and the Reference Area 
(uncontaminated background conditions).   Background conditions, or a derived 
concentration guideline level (DCGL), were/was established by adding 1 picoCurie  per 
gram  (pCi/g) to each of  the Reference Area data (determined  by RASO to be an 
appropriate incremental concentration by which the site could not exceed the Reference 
Area).  The site and background data sets were compared using the Wilcoxon Rank Sum 
(WRS) test. 
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The  results  of  the  2005  effort,  along  with  additional  research  on  historical  

activities,  indicated  an expanded study area was required.    
 
Subsequently, a larger study area was established and additional soil samples  

were  collected  in  2007  and  analyzed  for  thorium-232  [a subset  of  samples  also  
were analyzed for naturally occurring radioactive material (NORM) by gamma 
spectroscopy]. 

 
After evaluating both the  2005 and  the  expanded  2007  data  sets,  it  was  

determined that  nine  sample locations (S01SB011, S01SB014, S01SB020, S01SB021,  
S01SB023,  S01SB031, S01SB032, S01SB039, and  S01SB040)  exhibited  elevated  
activity  considering the  DCGL  and  field  measurements. Figure 3 shows these areas.  

 
Based on exceedences of the DCGL and elevated field readings, there are nine 

sampling locations within two areas that are candidates for excavation and removal to 
depths ranging from 24 to 36 inches bgs. 

 
The first area is defined by sample locations S01SB039 and S01SB40 in the 

northern portion of the site.   The  estimated  area  of  contamination is  300  square  feet,  
and  the  depth  of  contamination  is 30 inches (2.5 feet). 

 
The second area is defined by the remaining sample locations in the central 

portion of the site.  The estimated  area  of  contamination  is  775  square  feet,  and  the  
average  depth  of  contamination  is 30 inches (2.5 feet). (TTNUS, 2010). 
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Figure 3 Site 1 Soil Removal Areas 
 

 
 

2.3.4 Previous Remediation Activities 
 
AWS performed a removal action at Site 1 from 11 February 2013 to 8 March 

2013 and from 19 August 2013 to 6 September 2013. 
 
In order to reduce the number of survey units, individual soil stockpile areas, and 

soil samples, Target Removal Area 1 and Target Removal Area 2 was combined into one 
contiguous area.   

 
Figure 4 presents a map of the consolidated soil removal area. The area is outlined 

in red.  
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Figure 4 Soil Removal Area 

 
The original plan was to remove soils in the excavation area to a depth of 4’ 

below grade surface (bgs). However, due to the unexpected amount of radiologically 
impacted soils discovered in the first 2 feet of the excavation and also the discovery of 
potential unexploded ordnance in the area, a stop work order was issued by the Navy. 

At approximately 0835 hours on 1 March 2013 while walking down the 
excavation area prior to soil removal, potential unexploded ordinance was discovered in 
the area. A phone call was placed to NSF-IH security and the area was evacuated.   

A Navy unexploded ordnance (UXO) team was dispatched to the site from the 
Naval Surface Warfare Center Dahlgren. The UXO team entered the area and proceeded 
to find what appeared to be a submunition, two land mines, and a grenade in the area.  All 
of the items were determined to be training/practice items and inert. 

As a precautionary measure, the items were removed from the excavation area 
and taken to a remote location in the ‘Restricted Area” at NSF-IH to be destroyed.  Prior 
to removal to that area the items were surveyed for radiological contamination.  No 
detectable activity above background was found on any of the items.  
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At this time a stop work order was issued by the Navy and no further excavation 
was performed in the area.  The area was secured and the work crew was demobilized 
from the site in the following days. 

On 19 August 2013 the crew was mobilized back to the site under a modified 
work scope.  At this time the Navy directed AWS to perform a limited characterization 
survey in the excavation area footprint, package and transport removed contaminated 
soils off site for disposal, and backfill and restore the excavation area.  No further 
excavation was to be done in the area. 

In addition, the removed radiologically impacted and non impacted soils were to 
be screened for UXO by UXO personnel during loading into roll off bins for disposal, 
and into the excavation area for backfill.   

 

During the two site visits, work that was completed included: 

• Providing a radiation safety briefing to staff assigned to the project who have not 
previously received a radiation safety briefing. 

• Performing incoming equipment and material surveys. 
• Excavation of former burial areas down to 2’ below grade surface in 6” lifts. 
• Surveying and surface soil sampling of over burden soils as Class 1 areas (6” lifts) in 

accordance with MARSSIM guidelines. 
• Surveying and surface soil sampling of former burial areas as a Class 1 area following 

excavation down to 2’ below grade surface in accordance with MARSSIM guidelines. 
• Loaded seven 25 cubic yard intermodal roll off bins with contaminated soils for 

disposal following screening for UXO by UXO personnel. 
• Providing radiological monitoring during the collection of samples. 
• Performing personnel surveys while the work is being performed, if necessary. 
• Performing radiological release surveys on outgoing equipment and material. 
• Performed a limited characterization survey effort in the excavation area to determine 

the remaining volume of radiologically impacted soils that would require removal in 
the future.  

• Backfilled and restored the excavation area following screening for UXO by UXO 
personnel. Restoration included backfilling, compaction, and reseeding of the area. 

 

A detailed summary of the work performed can be found in the Final Report 
(AWS, 2013). 
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3.0 RADIOLOGICAL CONTROL REQUIREMENTS 

3.1 Radiation Work Permit 

A Radiation Work Permit (RWP) was prepared and specified the activities to be 
performed and all radiological safety requirements for the work. All personnel assigned to site 
work were required to read and sign the RWP, acknowledging that they understood the 
requirements of the RWP, prior to beginning work. 

The RWP was also used as an information document for industrial safety.  Hazards other 
than radiological were included in the RWP so proper protection could be taken for all possible 
hazards.   

The RWP listed tasks and specific levels of protection for each worker covered by the 
RWP.  The RWP also detailed the dosimetry requirements, the protective clothing requirements, 
and the expected radiation and contamination levels to be encountered during the field survey 
activity. 

A copy of the RWP is presented in Appendix A. 

 

3.2 Personnel Monitoring and Dosimetry 

Even though the work consisted of area surveys, and the likelihood that personnel will 
receive any external or internal exposure is very minimal, Aleut World Solutions administrative 
policies require the use of external dosimetry on any field project that has the potential for 
exposure to radioactive material. The Project Manager (PM) was responsible for ensuring that all 
AWS personnel assigned to perform the survey were appropriately monitored for exposure to 
ionizing radiation.  Each individual working at the site wore the dosimetry devices specified in 
the RWP.  The PM specified the requirement for work assignments.  Personnel were issued 
appropriate personnel monitoring devices consisting of a thermoluminescent dosimeter (TLD).  
The issuance of monitoring devices was documented on a Badge Issue Log.   

 

3.3 Proper Location for Wearing Dosimetry Devices 

Personnel monitoring dosimetry was worn on the front of the body between the neck and 
the waist.   
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3.4 Official Exposure Determination and Project Dose Estimate 

The official and permanent record of accumulated external dose received by individuals 
was obtained from the processing of the personnel monitoring devices.  The vendor TLD 
processing report showed that no personnel received any detectable whole body exposure greater 
than 10 millirem, which is the detection threshold of the TLDs.    

A copy of the vendor TLD report can be furnished upon request.
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4.0 SITE PREPARATION, EQUIPMENT AND PERSONNEL 

4.1 Accessibility 

Access to the active work areas were restricted using barricades, and boundary rope/tape.  
The appropriate postings were displayed.  This limited access to only those personnel performing 
work in the areas. 

4.2 Restroom Facilities/Office Space 

A temporary restroom and hand wash sink was used.  A temporary office space was not 
used for this project. 

4.3 Electrical Power 

A portable generator was used for electrical power when needed.   

4.4 IR Work Approval Permits 

Installation Restoration (IR) work approval permits were issued by NSF-IH prior to the 
start of onsite work activities. Copies of these work approval permits are in this report in 
Appendix B. 

4.5 Underground Utility Location 

A licensed subcontractor (Line Locator’s Inc.) visited the site prior to the start of 
excavation activities to locate and mark underground utilities in the Site 1 area.   

4.6 Training 

Prior to the start of work, all site personnel attended a briefing that discussed expected 
radiological conditions and radiological controls that were implemented at the site. 

4.7 Personnel 

Task personnel consisted of the following: 

Project Manager - Responsible for the overall operations and safety of the project team. 

Health Physics Technicians - Perform surveys, sampling operations. 

Bering Sea Environmental Senior UXO Supervisor- Was responsible for the supervision 
of the screening of soils for the presence of UXO.  
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Bering Sea Environmental UXO II Tech- Was responsible for the screening of soils for 
the presence of UXO.  

 

All AWS and BSEn personnel were trained and experienced at the tasks to be performed. 
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5.0 PLANNING PHASE OF RADIOLOGICAL SURVEYS 

The design of this characterization survey incorporated the methods and locations for 
performing sampling, gamma scan surveys, and gamma logging of boreholes in order to assess 
the nature and extent of the thorium contamination in the soils in and around Site 1. 

 
5.1 Radionuclide of Concern 

Based upon historical information from previous survey and investigation activities 
conducted in the area the radionuclide of concern was thorium-232 (232Th). Table 2 lists the 
radionuclide of concern with the half-life and principle types of radiation (alpha, beta, or 
gamma).  

Table 2  Radionuclide of Concern 

Radionuclide Half-life Radiations 

Thorium-232 14 billion years Alpha (α)/gamma (γ) 

 

5.2 Surface Activity Derived Concentration Guideline Limits (DCGLs) for 
Radionuclide of Concern for Equipment and Tools 

The surface activity DCGL’s are stated in the “Guidelines for Decontamination of 
Facilities and Equipment Prior to Release for Unrestricted Use or Termination of Licenses, By-
product, Source, or Special Nuclear Materials, (NRC 1987).” Table 3 presents the DCGL’s. 

 

Table 3 Surface Activity DCGL’s for Equipment and Tools 

 

Radionuclide 
Removable 

in 
dpm/100cm2 

Average 2
in 

dpm/100cm2 

Maximum 3 
in 

dpm/100cm2 

Radiations 
Emitted 

Th-232 200 1,000 3,000 αγ 
3. Measurements of average contaminant should not be over more than 1 m2  
4. The maximum contamination level applies to an area of not more than 100 cm2  
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5.3 Derived Concentration Guideline Limit (DCGL) for Radionuclide of Concern 
for Soil 

The DCGL for soils was calculated during the Engineering Evaluation and Cost Analysis 
(EE/CA) that was performed by Tetra Tech NUS, Inc. in September of 2010.  The goal was to 
develop a DCGL that corresponded to a cancer risk within the EPA acceptable (or presumably 
not unacceptable) risk range of 1×10-4 (1 in 10,000) and 1×10-6 (1 in 1,000,000).  The calculations 
were performed using the RESRAD Version 6.3 Modeling Code developed by Argonne National 
Laboratory to evaluate doses from exposure to radioactively open land areas.   

RESRAD is a computer model designed to estimate radiation doses and risks from 
residual radioactive materials. It is the only code designated by the DOE in for the evaluation of 
radioactively contaminated sites.  

NRC has approved the use of RESRAD for dose evaluation by licensees involved in 
decommissioning, NRC staff evaluation of waste disposal requests, and dose evaluation of sites 
being reviewed by NRC staff.  

The maximum DCGL that resulted in a cancer risk less than 1×10-4 was 3 pCi/g.   

The maximum calculated total effective dose equivalent (TEDE) was 4.47 mrem/y at a 
period of 23.05 years. The NRC has a current target dose of 25 mrem/y TEDE for unrestricted 
release. 

 
5.4 Data Quality Objectives 

Data quality objectives (DQOs) were developed for this characterization effort using the 
U.S. Environmental Protection Agency’s (EPA’s) seven-step DQO process described in EPA 
QA -G4: Guidance for the Data Quality Objective Process (EPA, 2000). Below is a summary of 
the seven-step process and the resulting project-specific DQOs. 

5.4.1 Statement of the Problem (Step 1) 
The problem is determining the nature and extent of thorium contamination in the 

soils in the Site 1 and surrounding areas. The objective of the characterization activities 
described in this report was to obtain data of sufficient quality and quantity to support the 
decision that areas have or have not been impacted by radiological activities at the site. 
Areas that have been impacted will require a removal action. 

5.4.2 Identification of Decisions (Step 2) 
The principle study question for this project through completion of the 

characterization survey is: 
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Have areas in and around Site 1 been impacted by the radiological activities at the 
site? 

 
Potential actions include: additional investigation of radiologically impacted 

areas (i.e., additional review of existing data, collection of additional environmental data, 
and/or additional remediation) or release of non-impacted areas from radiological 
controls. Impacted areas have a possibility of containing residual radioactivity in excess 
of natural background (NRC, 2000). Non-impacted areas have no reasonable possibility 
of residual radioactivity. All areas are either impacted or non-impacted. 

 

5.4.3 Inputs to the Decision (Step 3) 
In order to resolve the decision statements listed in the previous section, a variety 

of data is required. The following site characteristics were determined through site 
survey and sampling activities in order to resolve the applicable decision statements: 

 
Locate and survey a reference area where meaningful background radiation levels 

can be determined; 
 
Radiological survey data indicating the nature and extent of elevated gross 

gamma activity; 
 
The drilling of 6” diameter boreholes down to a depth of 6’ bgs at various 

locations along the perimeter of the previously excavated area in Site1; 
 
Collection of soil samples from the boreholes at various depths; 
 
Statistical analysis of collected data. 

5.4.4 Definition of Study Boundaries (Step 4) 
The spatial boundary for this survey effort was the areas immediately surrounding 

the previous Site 1 excavation area.  

5.4.5 Development of a Decision Rule (Step 5) 
The primary parameters of interest are natural thorium and associated decay 

progeny in secular equilibrium. 
 
The decision rules for this characterization effort are as follows: 
 

5.4.5.1 Equipment and Tools 

If the radioactivity concentration exceeded the DCGL (see Section 
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5.2) then the items were designated as radiologically contaminated and 
marked for decontamination. None of the equipment and tools required 
decontamination following a normal wipe down with masslinn.  

 

5.4.5.2 Soil DCGL 

The DCCL for soil was 3 pCi/g for Th-232 (see Section 5.3). 

5.4.6 Limits on Decision Errors (Step 6) 
Actions to minimize errors were implemented during the data collection phase of 

the radiological survey.  Qualified radiation survey personnel performed the survey and 
recorded the data.  Additional actions, such as instrument calibration, daily instrument 
source checks, and backup surveys with separate instruments provided the primary steps 
to be taken to avoid errors in the data collection phase of the survey process. 

 
In order to minimize errors, the applicable requirements of AWS Standard 

Operating Procedures (SOPs) for performing surveys and instrumentation calibration and 
use were followed.  

 
Data collection and transcribing is the first phase where errors may arise.  To 

avoid data errors for manual surveys, experienced personnel will record and transcribe 
the data. 

 
The ongoing on-site analyses and evaluation of survey results provides a final 

check for errors, which if detected, can be corrected. 
 
There are two types of decision errors that can be made when performing the 

statistical tests described in this plan. The first type of decision error, called a Type I 
error, occurs when the null hypothesis is rejected when it is actually true. A Type I error 
is sometimes called a “false positive.” The probability of a Type I error is usually denoted 
by α. The Type I error rate is often referred to as the significance level or size of the test. 

 
The second type of decision error, called a Type II error, occurs when the null 

hypothesis is not rejected when it is actually false. A Type II error is sometimes called a 
“false negative.” The probability of a Type II error is usually denoted by β. The power of 
a statistical test is defined as the probability of rejecting the null hypotheses when it is 
false. It is numerically equal to 1-β, where β is the Type II error rate. 

 
This characterization survey was designed to limit Type I and Type II errors to 

5%.  It is important to minimize the chances that survey units exceeding the release limits 
will be missed (Type I Error) and survey units meeting the release limits will be rejected 
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as too high (Type II Error).  The probability of either of these occurring was set at a 
maximum of 5%. 

 

5.4.7 Optimizing Data Collection (Step 7) 
The survey and sampling activities described in the following sections of this 

document constitute a characterization approach that achieved the stated project 
objectives within the available resource and schedule constraints. This approach 
represents the optimal design for characterizing Site 1 based on the currently available 
information. 

  
Field survey techniques, instrument selection and detection capabilities, survey 

and sampling frequency, and the DQO process was re-evaluated, as appropriate, 
throughout the data collection effort to focus resources and improve data quality. As data 
was collected and evaluated, the assumptions in this plan will be reviewed for accuracy. 
The survey, sampling, and analysis process detailed in this plan will be revisited if initial 
data indicate that conditions are significantly different from the initial assumptions
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6.0 IMPLEMENTATION PHASE OF SURVEYS 

6.1 Background Reference Radiation Levels 

A site background reference area was chosen that had similar physical, chemical, 
geological, radiological, and biological characteristics as the survey unit being evaluated. 
Background reference areas are normally selected from non-impacted areas, but are not limited 
to natural areas undisturbed by human activities. Areas inside of Building 30884 were chosen as 
the background reference area. 

The site background count rate levels were established for the  characterization surveys 
by obtaining thirty, 1-minute static gross gamma readings (with each instrument used), taken at ~ 
4” from the surface soil from areas unlikely to be affected by the residual radioactive materials 
that could be present at the different survey areas. The average value for these readings was used 
as the area background radiation levels. 

In addition, a borehole was drilled in the area down to 6’ below grade surface (bgs). Five 
1-minute static gross gamma readings were collected at 1’ intervals down to 6 feet. 

The background reference area data is summarized in Table 4 below. 

The background reference area data is presented in this report in Appendix C.  

A map showing the background reference area is presented in Figure 5 below.  
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Table 4 Background Reference Area Summary Table 

Depth Below Grade 
Surface in Feet 

Average 
Background Count 

Rate in CPM 

Surface 3,748 

1’ 6,718 

2’ 6,983 

3’ 7,328 

4’ 7,233 

5’ 7,283 

6’ 7,007 
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Figure 5 Background Reference Area Map 
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6.2 Survey Instrumentation 

6.2.1 Instrumentation Selection 
Instruments were selected that are suitable for the physical and environmental 

conditions at the site. The instruments and measurement methods selected were able to 
detect the radionuclide of concern or radiation types of interest, and are, in relation to the 
survey or analytical technique, capable of measuring levels that are equal to or less than 
the release limits. 

6.2.2 Instrument for the Scan Surveys for Alpha and Beta Surface Activity                            
(Personnel, Equipment, and Tools) 
Surface scan surveys for alpha and beta radiation were conducted with Ludlum 

Model 44-9 thin windowed GM probes or equivalent, coupled to Ludlum Model 3 survey 
meters or equivalent.  The probes had 1.7 mg/cm2 ± 0.3 mg/cm2 thick mica windows. The 
detectors were moved over the surface being surveyed at a rate of 0.5 cm per second.  
The detectors were held within ¼” of the surface being surveyed. Audible indicators were 
used during the surveys 

6.2.3 Instrument for the Scan Surveys for Alpha and Beta Surface Activity                            
(Equipment, and Tools) 
Surface scan surveys for alpha and beta radiation were conducted with Ludlum 

Model 43-93 large area scintillation probes or equivalent, coupled to Ludlum Model 2360 
Data Loggers or equivalent.  The probes had 1.2 mg/cm2 thick mylar windows. The 
detectors were moved over the surface being surveyed at a rate of 0.5 cm per second.  
The detectors were held within ¼” of the surface being surveyed. Audible indicators were 
used during the surveys 

6.2.4 Instrument for the Direct Measurements for Alpha and Beta Surface Activity 
(Equipment, and Tools) 
Direct surface contamination surveys for alpha and beta radiation were conducted 

with Ludlum Model 43-93 large area scintillation probes or equivalent, coupled to 
Ludlum Model 2360 Data Loggers or equivalent.  The probes had 1.2 mg/cm2 thick 
mylar windows.  Direct measurements were conducted with the detector ¼” away from 
the surface for a period of 1 minute. 

6.2.5 Gross Beta-Gamma-Alpha Loose Surface Contamination Surveys 
Loose surface contamination surveys of alpha and beta/gamma emitters were 

performed using cloth smears.   
The swipe survey was performed by wiping over an area of 100 cm2 (~ 4" by 4") 

with a cloth smear, and applying moderate pressure.  
The smears were analyzed with a Ludlum Model-2929 Dual Channel Scaler 
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phoswich detector or equivalent. 
 

6.2.6 Instrument for the Measurement of Gamma Surface Activity 
Static and scan surveys for gamma (photon) radiation were performed using a 

Ludlum Model 2350-1 data logger. This instrument is equipped with Ludlum Model 44-
10 scintillation detector assemblies that featured a 2-inch by 2-inch sodium iodide (NaI) 
crystal. Capable of detecting gamma photon energies ranging from 60 kilo-electron volts 
(keV) to 3 mega-electron volts (MeV), the instruments were programmed to respond to 
the full spectrum of gamma photon energies.  

Static gamma measurements require positioning the detector assembly 4 inches 
(10 centimeters [cm]) above the designated surveillance surface and recording a 
stationary 60-second integrated count. NaI scintillation detectors are very sensitive to 
photon gamma radiation and are ideal for locating elevated radiation levels above 
background when performing gamma scans and static measurements. 

6.2.7 Instrument for the Measurement of Gamma Exposure Rates 
Gamma exposure rate measurements were performed using a Ludlum Model 19 

microR/meter. The Ludlum Model 19 is a high sensitivity gamma microR/meter 
employing an internally housed 1-inch diameter by 1-inch thick NaI crystal. 

6.3 Detection Sensitivity—Static and Scan Minimum Detectable Concentration 
(MDC), Gross Alpha-Gross Beta Surveys  

6.3.1 Determination of Instrument Efficiency (εI) for Alpha and Beta Surface 
Activity Measurements 
The instrument efficiency (εi) is determined during calibration and is defined as 

the ratio between the net count rate (in counts per minute (cpm)) of the instrument and 
the surface emission rate of the calibration source for a specified geometry.  The surface 
emission rate is the 2π particle fluence that is affected by both the attenuation and 
backscatter of the radiation emitted from the calibration source.  Equation 1 will be used 
to calculate the instrument efficiency in counts per particle, although efficiency is 
typically reported as having no units or unitless. 

 
 

Equation 1 
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Where, 
RS+B = the gross count rate of the calibration measurement (cpm) 
RB = the background count rate in cpm 
q2π  = surface emission rate of the calibration source (NIST traceable) 
WA  = Active Area of the detector window (cm2) 
SA = Area of the source (cm2) 
 
Note:  This equation assumes that the dimensions of the calibration source are 

sufficient to cover the window of the instrument detector.  If the dimensions of the 
calibration source are smaller than the detector’s window, set WA equal to the dimensions 
of the calibration source, i.e., set the quotient of WA and SA equal to 1. 

 
The instrument efficiency is determined during calibration by obtaining static 

counts with the detector over a calibration source that has a National Institute of 
Standards and Technology (NIST) traceable surface emission rate.  The 2π particle 
fluence rate is corrected for decay, attenuation and scatter, then; the surface emission rate 
of the source must be corrected for the area subtended by the probe.  Factors that can also 
affect the instruments efficiency are discussed below: 

 
Calibration Sources:  The calibration sources selected emit alpha or beta radiation 

with energies similar to those expected from the contaminant in the field, i.e., similar to 
the expected radionuclide(s) of concern. 

 
Source Geometry Factors:  The instrument efficiency is determined with a 

calibration source equal to or greater than the area of the probe.  
 
Source-to-Detector Distance:  The detector is calibrated at a source-to-detector 

distance that is the same as the detector-to-surface distance used in the field.  
 
Window Density Thickness:  The detector is calibrated with a probe window 

density thickness that is the same as the probe window density thickness used in the field.  
 
Detector-Related Factors - Ambient Conditions:  If ambient conditions such as the 

temperature, pressure, and humidity vary significantly, during calibration and during field 
use, corrections to the detector’s response will be considered. 

6.3.2 Surface Efficiency (εs) for Surface Activity Measurements 

The surface efficiency term in Equations 2 and 3 is used to determine the 4π total 
efficiency for a particular surface and condition.  Suitable values are based on the 
radiation and radiation energy, and are primarily impacted by the backscatter and self-
absorption characteristics of the surface on which the contamination exists in the field.  
Backscatter is most affected by the energy of the radiation and the density of the surface 
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material.  Self-absorption characteristics or attenuation are also a function of the 
radiation’s energy and surface condition.  Surfaces typically encountered in the field 
include concrete, wood, dry wall, plaster, carpet, and metal.  Surface conditions include 
both physical effects, such as scabbled concrete, and the effect of surface coatings, i.e., 
dust, paint, rust, water, and oil. 

 
In the absence of experimentally determined surface efficiencies, ISO-7503-1 and 

NUREG 1507, provide conservative recommendations for surface efficiencies.  ISO-
7503-1, recommends a surface efficiency of 0.5 for maximum beta energies exceeding 
0.5 MeV, and to use a surface efficiency of 0.25 for beta energies between 0.15 and 0.4 
MeV and for alpha emitters (ISO, 1998), (NRC, 1997).  NUREG-1507 provides surface 
efficiencies based on studies performed primarily at ORISE.  In general, NUREG-1507 
indicates that the ISO rule-of-thumb for surface efficiencies is conservative, particularly 
for beta-emitting radionuclides with end-point energies between 0.25 MeV and 0.4 MeV. 

 
The surface condition on the floor in rooms 102 and 103 were concrete surfaces 

that were slightly covered with dust.  The surface efficiency for alpha emitters used in 
accordance with ISO-7503-1 is 0.25 and for beta emitters is 0.25. 

6.3.3 Probe Area Correction Factor for Surface Activity Measurements 
In Equation 2, WA is the size of the “active” area of the detector window.  If the 

area of the detector window (cm2) does not equal 100 cm2, it is necessary to convert the 
detector response to units of dpm per 100 cm2. 

 

6.3.4 Static MDC for Gross Alpha-Beta Surveys 
The static MDC is the level of radioactivity, on a surface, that is practically 

achievable by the overall measurement process.  The conventional equation, Equation 2, 
was used to calculate instrument MDCs in dpm per 100 cm2 when the background and 
sample were counted for the same time intervals. 

 

 

Equation 2 
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Where; 
CB = background count rate (cpm) 
TB = background counting time (min) 
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ει  = instrument efficiency (count per particle)  
εs = contaminated surface efficiency (particle per disintegration) 
WA= area of the detector window (cm2) 
 
If the background and sample were counted for different time intervals, Equation 

3 was used to calculate the MDC in dpm per 100 cm2. 
 

Equation 3 
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Where; 
RB = background count rate (cpm) 
TB = background counting time (min) 
TS+B = sample counting time (min) 
ει  = the instrument efficiency (count per particle) 
εs = the contaminated surface efficiency (particle per disintegration) 
WA = the area of the detector window (cm2) 
 

6.3.5 Scanning Minimal Detectable Count Rate, (MDCR) 
The minimum detectable number of net source counts in the scan interval, for an 

ideal observer, can be arrived at by multiplying the square root of the number of 
background counts (in the scan interval) by the detectability value associated with the 
desired performance (as reflected in d’) as shown in Equation 4. 

Equation 4 

 

Where, 
 
d’ =  index of sensitivity (α and β error) – MARSSIM Table 6.5 
bi  =  number of background counts in scan time interval (count) 
i  =  scan or observation interval (s) (time that a typical source remains under the 

ibdMDCR i 60' ×=
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probe during the scan) 

6.3.6 Scan MDCs for Equipment, and Tools (Beta-Gamma, 100cm2 probe) 
The scan MDC is determined from the minimum detectable count rate (MDCR) 

by applying conversion factors that account for detector and surface characteristics and 
surveyor efficiency.  As discussed below, the MDCR accounts for the background level, 
performance criteria (d’), and observation interval. The observation interval during 
scanning is the actual time that the detector can respond to the contamination source.  
This interval depends on the scan speed, detector size in the direction of the scan, and 
area of elevated activity.  

The scan MDC for building, equipment, material, and tool surfaces is calculated 
using Equation 5. 

 
Equation 5 
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Where; 
MDCR =  discussed in Section 6.3.5 
p   =  surveyor efficiency factor 

ει  =  instrument efficiency (count per particle)  
εs  =  contaminated surface efficiency (particles per disintegration)  
WA  =  area of the detector window (cm2)  
 

6.3.7 Scan MDC for Equipment, and Tools (Alpha, 100cm2 probe) 
 
Scanning for alpha emitters differs significantly from scanning for beta and 

gamma emitters in that the expected background response of most alpha detectors is very 
close to zero. The following section covers scanning for alpha emitters and assumes that 
the surface being surveyed is similar in nature to the material on which the detector was 
calibrated. In this respect, the approach is purely theoretical. Surveying surfaces that are 
dirty, non-planar, or weathered can significantly affect the detection efficiency and 
therefore bias the expected MDC for the scan. The use of reasonable detection efficiency 
values instead of optimistic values is highly recommended. 

 
Since the time a contaminated area is under the probe varies and the background 

count rate of some alpha instruments is less than 1 cpm, it is not reasonable to determine 
a fixed MDC for scanning. Instead, it is more practical to determine the probability of 
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detecting an area of contamination at a predetermined DCGL for given scan rates. 
 
For alpha survey instrumentation with backgrounds ranging from <1 to 3 cpm, a 

single count provides a surveyor sufficient cause to stop and investigate further. 
Assuming this to be true, the probability of detecting given levels of alpha surface 
contamination can be calculated by use of Poisson summation statistics. 

 
Given a known scan rate and a surface contamination release limit, the probability 

of detecting a single count while passing over the contaminated area is calculated using 
Equation 6 below: 

 
Equation 6 
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Where; 

 P(n≥1) = probability of observing a single count 

 G = contamination activity (dpm) 

 E = detector efficiency (4π) 

 d = width of detector in direction of scan (cm) 

 v = scan speed (cm/s) 

Once a count is recorded and the guideline level of contamination is present the 
surveyor should stop and wait until the probability of getting another count is at least 
90%. This time interval can be calculated using Equation 7 below: 

 
Equation 7 
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Where 

 t = time period for static count(s) 

 C = contamination guideline (dpm/100cm2) 
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 A = physical probe area (cm2) 

 E = detector efficiency (4π) 

 

6.3.8 Scan MDC (Alpha) 
Using the following equation (Abelquist, 2001), one can calculate the activity of a 

100 cm2 “hot spot” with a 90 % probability of detection using Equation 8 below. 
 
 
 

Equation 8 
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Where 

t = dwell time over source (seconds) 

εi = Instrument efficiency (counts per particle) 

εs = contaminated surface efficiency (particles per        
disintegration) 

6.4 Detection Sensitivity—Static and Scan Minimum Detectable Concentration 
(MDC), Gamma Surveys  

6.4.1 Static MDC 
The static MDC represents the smallest level of radioactivity, on a surface, that is 

statistically detectable by the measurement process. Equation 9 was used to calculate the 
MDC for gamma radiation. 

 

Equation 9 
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Where: 

RB = background count rate (cpm) 
TB =  background counting time (min) 

6.4.2 Scanning Minimum Detectable Count Rate, Gamma 
The minimum detectable number of net source counts in the scan interval, for an 

ideal observer, can be arrived at by multiplying the square root of the number of 
background counts (in the scan interval) by the detectability value associated with the 
desired performance (as reflected in d') as shown in Equation 10 below. 

 

Equation 10 

i
60'MDCR d b
i

⎛ ⎞= ⎜ ⎟
⎝ ⎠

 

Where: 

d'  = index of sensitivity (α and β error)  
bi  = number of background counts in scan time interval (count) 
i = scan or observation interval(s) 

6.4.3 Scan MDC for Gamma Surveys (2-inch by 2-inch NaI Probe) 
The gamma scan MDC (in pCi/g) for land areas is based on the area of elevated activity, 

depth of contamination, and the radionuclide (i.e., energy and yield of gamma emissions). Table 
6.7 of MARSSIM states a scan MDC for a 2” by 2” NaI detector as 1.8 pCi/g for Th-232.  

Table 5 presents a summary of the instrumentation that was used while 
performing the characterization surveys.  
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Table 5 Instrument Summary Table 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Information 
Alpha 

Measurements
Beta 

Measurements
Gamma 

Measurements 

Areas Surveyed Metal Metal Site 1 Soils 

Instrument Model 
Ludlum 
 2360 

Ludlum 
 2360 

Ludlum  
2350 

Instrument Serial No. 275827 275827 126197 

Instrument Detector 
Scintillation 

43-93 
Scintillation 

43-93 
NaI 

44-10 

Probe Serial No. PR 335833 PR 335833 PR 229176 
Calibration Source Th-230 

100 cm2 
Tc-99 

100 cm2 
Cs-137 
Button 

Probe Window Thickness 
mg/cm2 1.2 1.2 N/A 

Probe Size in cm2 100 100 2” by 2” 

Instrument Efficiency (εi)  .282 .339 N/A 

Instrument Background (CPM) 1 145 3,748 

Static Count Time (Minutes) 1 1 N/A 

Surface Efficiency  (εs)   0.25 0.25 N/A 

Total Efficiency (4π) (εt)  .07 .08 N/A 

Radionuclide of Concern Th-232 Th-232 Th-232 
Static MDC in dpm/100cm2  109 697 N/A 
Scan Observation Interval 

(Seconds) 7 7 2 
Scan Probability % Alpha 

Measurements  100 N/A N/A 
Scan MDC in dpm/100cm2 Beta 

Measurements  N/A 1,930 N/A 

Scan MDC in dpm/100cm2 @ 
90% Probability 

Alpha Measurements  
 

280 N/A N/A 
Investigation Level in CPM 

Gamma N/A N/A 5,495 

Scan MDC in pCi/g N/A N/A 1.8 

Gross DCGL 1,000 N/A 3 pCi/g 
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6.5 Survey Design 

6.5.1 Equipment and Tools 
6.5.1.1  Gross Alpha/Gross Beta Scan Surveys 

The survey consisted of direct scan surveys for alpha-beta 
radiations using a large area scintillation detector system (Ludlum 
Instruments Model 2360 Data Logger or equivalent coupled to a Ludlum 
Instruments Model 43-93 large area (100 cm2) scintillation detectors or the 
equivalent). 

6.5.1.2  Gross Alpha/Gross Beta-Gamma Direct Measurements 

The survey consisted of 1 minute direct measurement surveys for 
alpha-beta radiations using a large area scintillation detector system 
(Ludlum Instruments Model 2360 Data Logger or equivalent coupled to a 
Ludlum Instruments Model 43-93 large area (100 cm2) scintillation 
detectors or the equivalent). 

The results of the direct measurements were recorded on form 
AWS-001RCS, Radiation Contamination Survey Cover Sheet or 
equivalent electronic spreadsheet.   

 
6.5.1.3 Gross Beta-Gamma-Alpha Loose Surface Contaminations 

Surveys 

Loose surface contamination surveys of alpha and beta/gamma 
emitters were performed using cloth smears.   

 
The swipe survey was performed by wiping over an area of 100 

cm2 (~ 4" by 4") with a cloth smear, and applying moderate pressure.  
  
The smears were analyzed with a Ludlum Model-2929 Dual 

Channel Scaler phoswich detector or equivalent in accordance with AWS 
SOP IOP-2, “Operation and Calibration of the Ludlum Model 2929 Dual 
Channel Scaler”. 

 
One swipe sample was collected at each gross alpha/beta direct 

measurement location.  
 
The results of the smears were recorded on form AWS-006, Smear 

Counting Analysis Report or equivalent electronic spreadsheet. 
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6.5.2 Site 1 Sample Boreholes 
6.5.2.1  Gamma Logging 

The surveys consisted of 1-minute direct measurements at 1’ 
vertical increments in each sample borehole location using a  Ludlum 
Instruments Model 2350-1 Data Logger or equivalent coupled to a Ludlum 
Instruments Model 44-10 2” by 2” NaI detector or the equivalent. 

  6.5.2.2  Gamma Logging 

The surveys consisted of 1-minute direct measurements at 1’ 
vertical increments in each sample borehole location using a  Ludlum 
Instruments Model 2350-1 Data Logger or equivalent coupled to a Ludlum 
Instruments Model 44-10 2” by 2” NaI detector or the equivalent. 
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7.0 HEALTH AND SAFETY CONSIDERATIONS 

The characterization surveys at NSF-IH were conducted in accordance with the AWS 
Site Health and Safety Plan. All on site personnel read and understood the contents of the plan 
prior to beginning work on the project.  

7.1 Hazard Analysis 

The job hazard Analysis identifies potential safety, health and environmental hazards and 
provides for the protection of personnel, the community, and the environment. 

7.1.1 Radiological Exposure 
Residual amounts of low-level radioactive material were present in the soils in the 

work area at the NSF-IH.  Personnel performing the characterization surveys wore 
dosimetry and modified Level D PPE as described in Sections 3.2 and 7.2.2 of this report. 

 
7.2 Hazard Controls 

The following control measures were implemented during the survey activities.  The 
control measures were intended to supplement the HASP. 

7.2.1 Radiation Work Permit 
A Radiation Work Permit (RWP) was prepared and specified the activities to be 

performed and all radiological safety requirements for the work. All personnel assigned 
to site work were required to read and sign the RWP acknowledging that they understand 
the requirements prior to beginning work. 

 
The RWP was also used as an information document for industrial safety.  

Hazards other than radiological were included in the RWP so proper protection could be 
taken for all possible hazards from one controlling document.  Implicit in any RWP is the 
need for a briefing on the radiological conditions present in the work environment. 

 
The RWP listed tasks and specific levels of protection for each worker covered by 

the RWP.  The RWP also detailed the dosimetry requirements, the protective clothing 
requirements, and the expected radiation and contamination levels to be encountered 
during the job. A copy of the RWP is presented in Appendix A. 

7.2.2 PPE 
Personnel performing the work at NSF-IH wore modified Level D PPE in 
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accordance with the PPE selection matrix in the HASP. 
 
The modified Level D PPE consisted of: 
 

 Steel-toed shoes; 

 Safety glasses; 

 Latex rubber or equivalent gloves (when collecting soil/swipe samples). 

7.2.3 Safety Equipment 
In addition to other equipment specified in this report, the following safety 

equipment was staged at the NSF-IH job site: 
 

 First aid kit 

 Eye wash kit 

7.3 Training 

Personnel performing activities associated with the NSF-IH work activities received 
training, which included a review of the Work Plan. 

All on-site project personnel have completed at least 40 hours of hazardous waste 
operations-related training, as required by the Occupational Safety and Health administration 
(OSHA) Regulation 29 CFR Part 1910.120. Those personnel who had completed the 40-hour 
training more than 12 months prior to start of field activities had completed an 8-hour refresher 
course within the past twelve months. 

The Project Manager had completed an additional 8 hours of relevant supervisory health 
and safety training. 

Personnel operating the survey detection equipment were qualified ANSI 3.1 Senior 
Health Physics Technicians based on training and experience outlined in Section 4.4.6 and 
4.5.3.2 of ANSI standard ANSI/ANS-3.1-1993 (ANSI/ANS, 1993).   

A formal review of the key personnel qualifications to perform the required work was 
made by management and verified during the pre job briefing that was conducted prior to start of 
work. 

The personnel were familiar with the handling and storage of radioactive materials, 
contamination controls, and the use of radiation survey equipment. 
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7.4 Hazard Communications 

The Project Manager ensured that crewmembers understand their obligation to safety and 
ensure that members were familiar with the elements of the safety program.  A copy of this plan 
was maintained on-site.   

Daily tailgate safety meetings were conducted and documented as specified in the Health 
and Safety Plan.  Material Safety Data Sheets (MSDSs) for all hazardous substances and 
materials that were used on site were maintained in the on-site project office. 
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8.0 QUALITY ASSURANCE 

8.1 Equipment 

The instruments and systems were calibrated on an annual frequency using the 
manufacturer’s calibration protocol to National Institute of Standards and Technology (NIST) 
traceable sources.   

 
The instrumentation calibration paperwork is presented in Appendix D of this report. 
 
Radioactive source readings were used to check instruments for consistency prior to use 

in each daily shift.  The instrument was used after readings are compared and agree within +/- 20 
% of the true source reading in accordance with the requirements of ANSI Standard N323A-
1997, “American National Standard Radiation Protection Instrumentation Test and Calibration, 
Portable Survey Instruments”. 

 
The daily instrument response check data is presented in Appendix E of this report. 
 

8.2 Records and Reports 

The Project Manager was responsible for reviewing data for accuracy and completeness 
before on-site activities were concluded. Electronic records were substituted, provided 
appropriate access authorization procedures were in place and quality assurance requirements 
were met. 

All data, notes, measurements, calibrations, and other information pertinent to a survey 
site were recorded and maintained. Records must conform to the following basic requirements: 

 Marked with date of entry. 

 Signed or initialed (by hand or electronically) by the author of the entry. 

 Written or printed in a legible manner. 

 Contain all pertinent information in a concise, accurate entry. 

Column headings or requested information on record data forms may be inappropriate or 
incorrect for specific site situations. If so, appropriate handwritten changes must be made on the 
forms. When certain information requested on the presented form is not required, the space or 
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columns should be crossed through or marked "NA" (not applicable) as an indication that such 
information was not required, rather than having possibly been forgotten. 

If data corrections are necessary a single line will be drawn through the entry. New data, 
initials of the surveyor, and date of correction will be recorded. Data will not be obliterated by 
erasing or with the use of white-out. 

All training records and accident investigation documents were maintained.  The training 
records included brief biographies (resumes) certifications, or documents that demonstrate the 
qualifications of the personnel performing the work. 

The Characterization Survey Report contains records and information necessary to 
document and support the Characterization Survey effort.  All generated records for the project 
were maintained in the on-site office.  Records that must be controlled and maintained during the 
project and presented in the Characterization Survey Report, in addition to site activities may 
have included but were not limited to: 

 Description of survey design; 

 Instrument calibration data; 

 Daily instrument performance check data; 

 Instrument efficiency determination data; 

 Survey records; 

 Dates surveys were performed; 

 Survey results and data; 

 Description of instrumentation used; 

 Instrumentation MDC calculations; 

 Smear sample location records; 

 Identification of release limits used; 

 Sample analysis results;  

 Survey maps; 

 Quality control data; 
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Listed records were maintained on site during project activities.  All listed records will be 
transmitted with this final project report and will be maintained at the AWS corporate office in 
Anchorage, AK. 

8.3 Quality Control Samples 

Field duplicate swipe samples were collected at a frequency of 10%. The results of the 
QC field duplicate samples were compared to each other. A maximum deviation of ± 20% was 
the satisfactory objective of the comparison of the samples.  All field duplicate swipe samples 
results were within 20% goal.     

 

8.4 Data Management 

Data was maintained in the on-site office.  Backup copies of data was made routinely and 
maintained on the computer provided.  Further, backup copies of survey and sample results were 
routinely made to CDs or other removable electronic media. 
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9.0 SURVEY PROCEDURES AND MEASUREMENT DATA 
INTERPRETATION 

9.1 Surface Activity Measurements 

Measurements to quantify surface activity levels represent the fundamental compliance 
measurements for buildings and structures.  ISO-7503, NUREG-1507, and ASTM were used as 
technical guidance to ensure the accurate measurement of surface activity. 

Equation 11 was used to document and calculate the surface activity in dpm per 100 cm2. 
Equation 11 

2 100 cm

W
RR

A
A

si

BBS
S

εε

−
= +  

Where; 

AS  = total surface activity (dpm/100 cm2) 

RS+B = the gross count rate of the measurement in cpm, 

RB = the background count rate in cpm 

ει = the instrument efficiency (counts per particle) 

εs = the contaminated surface efficiency (particles per disintegration) 

WA = the area of the detector window (cm2) 

This equation has two efficiency terms, which account for differences between the 
conditions under which the detector is calibrated, and conditions under which the detector is used 
in the field.  The instrument efficiency (εi) is discussed in Section 6.3.1, and is determined under 
ideal conditions in the laboratory.  The surface efficiency, is discussed in Section 6.3.3, and is 
used to determine the 4π total efficiency for a particular surface and condition. 

 

 

 

 

 



Final Characterization Survey Report Section 9.0 
NSF Indian Head, Site 1 Rev. 0 

Aleut World Solutions 
 
 

55 

 

9.2 Data Assessment 

Basic statistical quantities were calculated for the data in order to identify patterns, 
relationships and any type anomaly. 

The Project Manager reviewed the data at the end of each day to determine the validity of 
the results and adequate coverage of the survey areas. 
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10.0 SURVEY ANALYSIS AND RESULTS 

10.1 Boreholes and Gamma Logging 

A total of twenty six 6” diameter boreholes were drilled to a maximum depth of 6’along 
the perimeter of the previous excavation area in order to define the lateral extent of the 
contaminated soils requiring removal. Obstructions were encountered at Boreholes #17 and #25 
preventing drilling to a depth of 6’ bgs at those two locations. Downhole clearance was provided 
by UXO personnel, and UXO avoidance protocol was adhered to during all borehole drilling 
activities. 

 
At each 1 foot interval a 1-minute static gamma log was collected and recorded in order 

to help determine soil sample locations.  The highest gamma log was 38,092 cpm which was at 
2’ bgs at Borehole #2. The average count rate of all of the gamma logs was 8,304 cpm. 

 
Figure 6 shows the borehole locations. 
 
Tables 6, 7, and 8 below present summaries of the gamma logging results. 
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Figure 6 Borehole Location Map 
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Table 6 Boreholes #1 through #9 Gamma Logs 

Borehole #
Depth BGS in 

Feet
2" by 2" NaI Reading in 

1,000 cpm Date Surveyed Sample Collection Time
1 1 5234 1/27/2015 N/A
1 2 8998 1/27/2015 0835
1 3 6012 1/27/2015 0845
1 4 5043 1/27/2015 0850
1 5 5234 1/27/2015 0900
1 6 5047 1/27/2015 0905
2 1 17121 1/27/2015 0930
2 2 38092 1/27/2015 0932
2 3 13145 1/27/2015 0935
2 4 6021 1/27/2015 0940
2 5 6045 1/27/2015 0942
2 6 6067 1/27/2015 0945
3 1 8021 1/27/2015 N/A
3 2 9045 1/27/2015 0950
3 3 13121 1/27/2015 0955
3 4 8023 1/27/2015 N/A
3 5 7123 1/27/2015 1000
3 6 7054 1/27/2015 N/A
4 1 6123 1/27/2015 1005
4 2 8045 1/27/2015 N/A
4 3 10021 1/27/2015 1010
4 4 7123 1/27/2015 N/A
4 5 6120 1/27/2015 1015
4 6 6089 1/27/2015 N/A
5 1 7854 1/27/2015 N/A
5 2 9213 1/27/2015 1045
5 3 7132 1/27/2015 N/A
5 4 6089 1/27/2015 1050
5 5 6156 1/27/2015 N/A
5 6 6084 1/27/2015 1055
6 1 8132 1/27/2015 1100
6 2 8198 1/27/2015 N/A
6 3 7054 1/27/2015 1105
6 4 6143 1/27/2015 N/A
6 5 6029 1/27/2015 N/A
6 6 6144 1/27/2015 1110
7 1 8067 1/27/2015 1215
7 2 12132 1/27/2015 1220
7 3 12177 1/27/2015 N/A
7 4 7231 1/27/2015 1222
7 5 6104 1/27/2015 N/A
7 6 6096 1/27/2015 N/A
8 1 7123 1/27/2015 N/A
8 2 8096 1/27/2015 1230
8 3 7321 1/27/2015 1235
8 4 7046 1/27/2015 1240
8 5 7123 1/27/2015 N/A
8 6 7245 1/27/2015 N/A
9 1 7321 1/27/2015 N/A
9 2 10135 1/27/2015 1255
9 3 8221 1/27/2015 1300
9 4 6321 1/27/2015 1305
9 5 6238 1/27/2015 N/A
9 6 5198 1/27/2015 N/A  
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Table 7 Boreholes #10 through #18 Gamma Logs 

Borehole #
Depth BGS in 

Feet
2" by 2" NaI Reading in 

1,000 cpm Date Surveyed Sample Collection Time
10 1 8123 1/28/2015 0835
10 2 7243 1/28/2015 N/A
10 3 6135 1/28/2015 0840
10 4 6212 1/28/2015 0842
10 5 5067 1/28/2015 N/A
10 6 5123 1/28/2015 0846
11 1 8232 1/28/2015 0852
11 2 9124 1/28/2015 0855
11 3 8334 1/28/2015 N/A
11 4 6246 1/28/2015 0858
11 5 6321 1/28/2015 0902
11 6 6209 1/28/2015 N/A
12 1 7123 1/28/2015 0930
12 2 10421 1/28/2015 0932
12 3 9232 1/28/2015 0935
12 4 8327 1/28/2015 0940
12 5 6111 1/28/2015 N/A
12 6 6023 1/28/2015 N/A
13 1 11130 1/28/2015 0947
13 2 13452 1/28/2015 0950
13 3 12789 1/28/2015 0952
13 4 8353 1/28/2015 N/A
13 5 8267 1/28/2015 0957
13 6 7239 1/28/2015 N/A
14 1 9233 1/28/2015 1007
14 2 12385 1/28/2015 1010
14 3 10196 1/28/2015 N/A
14 4 9124 1/28/2015 1013
14 5 6203 1/28/2015 N/A
14 6 6102 1/28/2015 N/A
15 1 10294 1/28/2015 1022
15 2 12209 1/28/2015 1025
15 3 11101 1/28/2015 1028
15 4 9203 1/28/2015 1120
15 5 8028 1/28/2015 N/A
15 6 6135 1/28/2015 N/A
16 1 8043 1/28/2015 1230
16 2 12112 1/28/2015 1235
16 3 11232 1/28/2015 1237
16 4 9321 1/28/2015 N/A
16 5 7210 1/28/2015 1239
16 6 6232 1/28/2015 N/A
17 1 8132 1/28/2015 N/A
17 2 9155 1/28/2015 1246
17 3 Obstruction 1/28/2015 N/A
18 1 10248 1/28/2015 1255
18 2 12192 1/28/2015 N/A
18 3 9341 1/28/2015 1310
18 4 7092 1/28/2015 N/A
18 5 7121 1/28/2015 N/A
18 6 6045 1/28/2015 N/A  
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Table 8 Boreholes #19 through #26 Gamma Logs 

Borehole #
Depth BGS in 

Feet
2" by 2" NaI Reading in 

1,000 cpm Date Surveyed Sample Collection Time
19 1 9166 1/28/2015 1320
19 2 10321 1/28/2015 N/A
19 3 8128 1/28/2015 1325
19 4 7343 1/28/2015 N/A
19 5 7213 1/28/2015 1338
19 6 7632 1/28/2015 N/A
20 1 9057 1/29/2015 0830
20 2 10122 1/29/2015 0832
20 3 9342 1/29/2015 N/A
20 4 7124 1/29/2015 0835
20 5 6070 1/29/2015 N/A
20 6 5148 1/29/2015 N/A
21 1 6179 1/29/2015 0842
21 2 8324 1/29/2015 0848
21 3 7432 1/29/2015 N/A
21 4 6233 1/29/2015 0852
21 5 6110 1/29/2015 N/A
21 6 5436 1/29/2015 N/A
22 1 7387 1/29/2015 N/A
22 2 11334 1/29/2015 N/A
22 3 13983 1/29/2015 0907
22 4 8225 1/29/2015 N/A
22 5 7124 1/29/2015 0910
22 6 6432 1/29/2015 N/A
23 1 8224 1/29/2015 N/A
23 2 12097 1/29/2015 0935
23 3 12358 1/29/2015 N/A
23 4 9023 1/29/2015 0938
23 5 6342 1/29/2015 N/A
23 6 6236 1/29/2015 N/A
24 1 9237 1/29/2015 N/A
24 2 10145 1/29/2015 0945
24 3 9467 1/29/2015 0948
24 4 7323 1/29/2015 0950
24 5 7298 1/29/2015 N/A
24 6 6136 1/29/2015 N/A
25 1 10378 1/29/2015 1000
25 2 10243 1/29/2015 1002
25 3 8133 1/29/2015 N/A
25 4 8376 1/29/2015 1005
25 5 Obstruction 1/29/2015 N/A
26 1 8120 1/29/2015 1010
26 2 10326 1/29/2015 1013
26 3 8278 1/29/2015 1015
26 4 7542 1/29/2015 N/A
26 5 7231 1/29/2015 1019
26 6 6356 1/29/2015 N/A  
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10.2 Soil Samples 

Soils samples were collected at various depths at the borehole locations and sent to the 
offsite laboratory for Isotopic Thorium (Method A-01-R Alpha Spectroscopy) analysis. The 
laboratory used for the project was: 

 
Test America Laboratories, Inc. 

13715 Rider Trail North 

Earth City, MO 63045   
DOD ELAP Cert # ADE-1430 

 
The maximum sample result for Th-232 was 2.74 pCi/g at Borehole #2 location. The 

average result for all of the samples was 0.60 pCi/g. 
 
Tables 9 and 10 below present summaries of the soil sample results. The laboratory data 

reports are presented in Appendix of this report. 
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Table 9 Soil Sample Results Summary Table Boreholes #1 through #12 

Sample ID#
Date 

Sampled
Time 

Sampled

Sample Depth 
Below Grade 

Surface in 
Feet

Sample 
Matrix Location/Description

Th-228 
Results 
in pCi/g

Th-230 
Results 
in pCi/g

Th-232 
Results in 

pCi/g
IHBH1-2 1/27/2015 O835 2 Soil Borehole #1 0.582 0.517 0.488
IHBH1-3 1/27/2015 O845 3 Soil Borehole #1 0.714 0.702 0.506
IHBH1-4 1/27/2015 O850 4 Soil Borehole #1 0.536 0.608 0.427
IHBH1-5 1/27/2015 O900 5 Soil Borehole #1 0.462 0.403 0.456
IHBH1-6 1/27/2015 O905 6 Soil Borehole #1 0.466 0.423 0.423
IHBH2-1 1/27/2015 O930 1 Soil Borehole #2 1.02 0.724 0.932
IHBH2-2 1/27/2015 O932 2 Soil Borehole #2 3.05 0.746 2.74
IHBH2-3 1/27/2015 O935 3 Soil Borehole #2 1.1 0.724 1.06
IHBH2-4 1/27/2015 O940 4 Soil Borehole #2 1.12 0.545 1.02
IHBH2-5 1/27/2015 O942 5 Soil Borehole #2 0.484 0.418 0.404
IHBH2-6 1/27/2015 O945 6 Soil Borehole #2 0.376 0.419 0.471
IHBH3-2 1/27/2015 O950 2 Soil Borehole #3 0.6 0.492 0.656
IHBH3-3 1/27/2015 O955 3 Soil Borehole #3 1.03 0.58 1.06
IHBH3-5 1/27/2015 1000 5 Soil Borehole #3 0.609 0.535 0.459
IHBH4-1 1/27/2015 1005 1 Soil Borehole #4 0.586 0.5 0.528
IHBH4-3 1/27/2015 1010 3 Soil Borehole #4 0.693 0.679 0.567
IHBH4-5 1/27/2015 1015 5 Soil Borehole #4 0.497 0.336 0.393
IHBH5-2 1/27/2015 1045 2 Soil Borehole #5 0.496 0.543 0.602
IHBH5-4 1/27/2015 1050 4 Soil Borehole #5 0.606 0.738 0.649
IHBH5-6 1/27/2015 1055 6 Soil Borehole #5 0.48 0.569 0.529
IHBH6-1 1/27/2015 1100 1 Soil Borehole #6 0.645 0.538 0.528
IHBH6-3 1/27/2015 1105 3 Soil Borehole #6 0.54 0.6 0.47
IHBH6-6 1/27/2015 1110 6 Soil Borehole #6 0.358 0.509 0.373
IHBH7-1 1/27/2015 1215 1 Soil Borehole #7 0.732 0.609 0.728
IHBH7-2 1/27/2015 1220 2 Soil Borehole #7 0.709 0.463 0.68
IHBH7-4 1/27/2015 1222 4 Soil Borehole #7 0.49 0.639 0.47
IHBH8-2 1/27/2015 1230 2 Soil Borehole #8 0.448 0.538 0.541
IHBH8-3 1/27/2015 1235 3 Soil Borehole #8 0.538 0.46 0.478
IHBH8-4 1/27/2015 1240 4 Soil Borehole #8 0.608 0.505 0.454
IHBH9-2 1/27/2015 1255 2 Soil Borehole #9 0.424 0.436 0.527
IHBH9-3 1/27/2015 1300 3 Soil Borehole #9 0.463 0.573 0.338
IHBH9-4 1/27/2015 1305 4 Soil Borehole #9 0.443 0.503 0.381
IHBH10-1 1/28/2015 O835 1 Soil Borehole #10 0.454 0.551 0.576
IHBH10-3 1/28/2015 O840 3 Soil Borehole #10 0.369 0.431 0.355
IHBH10-4 1/28/2015 O842 4 Soil Borehole #10 0.306 0.494 0.407
IHBH10-6 1/28/2015 O846 6 Soil Borehole #10 0.326 0.478 0.343
IHBH11-1 1/28/2015 O852 1 Soil Borehole #11 0.521 0.647 0.602
IHBH11-2 1/28/2015 O855 2 Soil Borehole #11 0.565 0.464 0.692
IHBH11-4 1/28/2015 O858 4 Soil Borehole #11 0.487 0.482 0.562
IHBH11-5 1/28/2015 O902 5 Soil Borehole #11 0.598 0.491 0.324
IHBH12-1 1/28/2015 O930 1 Soil Borehole #12 0.322 0.545 0.325
IHBH12-2 1/28/2015 O932 2 Soil Borehole #12 0.324 0.472 0.431
IHBH12-3 1/28/2015 O935 3 Soil Borehole #12 0.538 0.623 0.578
IHBH12-4 1/28/2015 O940 4 Soil Borehole #12 0.46 0.602 0.512

Maximum: 3.050 0.746 2.740
Average: 0.618 0.542 0.592

Standard Deviation: 0.422 0.098 0.379

U-Result is less than the sample detection limit.
ND- Not detected.

Isotopic Thorium/Alpha Spectroscopy
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Table 10 Soil Sample Results Summary Table Boreholes #13 through #26 

 

Sample ID#
Date 

Sampled
Time 

Sampled

Sample Depth 
Below Grade 

Surface in 
Feet

Sample 
Matrix Location/Description

Th-228 
Results 
in pCi/g

Th-230 
Results 
in pCi/g

Th-232 
Results in 

pCi/g
IHBH13-1 1/28/2015 O947 1 Soil Borehole #13 0.698 0.578 0.51
IHBH13-2 1/28/2015 O950 2 Soil Borehole #13 0.72 0.691 0.541
IHBH13-3 1/28/2015 O952 3 Soil Borehole #13 0.686 0.736 0.65
IHBH13-5 1/28/2015 O957 5 Soil Borehole #13 0.63 0.544 0.664
IHBH14-1 1/28/2015 1007 1 Soil Borehole #14 0.565 0.594 0.614
IHBH14-2 1/28/2015 1010 2 Soil Borehole #14 0.661 0.729 0.762
IHBH14-4 1/28/2015 1013 4 Soil Borehole #14 0.698 0.778 0.692
IHBH15-1 1/28/2015 1022 1 Soil Borehole #15 0.689 0.596 0.607
IHBH15-2 1/28/2015 1025 2 Soil Borehole #15 0.834 0.717 0.675
IHBH15-3 1/28/2015 1028 3 Soil Borehole #15 0.692 0.695 0.61
IHBH15-4 1/28/2015 1120 4 Soil Borehole #15 0.714 0.539 0.543
IHBH16-1 1/28/2015 1230 1 Soil Borehole #16 0.588 0.782 0.471
IHBH16-2 1/28/2015 1235 2 Soil Borehole #16 0.742 0.674 0.657
IHBH16-3 1/28/2015 1237 3 Soil Borehole #16 0.745 0.698 0.606
IHBH16-5 1/28/2015 1239 5 Soil Borehole #16 0.449 0.503 0.363
IHBH17-2 1/28/2015 1246 2 Soil Borehole #17 0.646 0.56 0.616
IHBH18-1 1/28/2015 1255 1 Soil Borehole #18 0.631 0.673 0.517
IHBH18-3 1/28/2015 1310 3 Soil Borehole #18 0.713 0.66 0.567
IHBH19-1 1/28/2015 1320 1 Soil Borehole #19 0.723 0.657 0.705
IHBH19-3 1/28/2015 1325 3 Soil Borehole #19 0.571 0.526 0.431
IHBH19-5 1/28/2015 1338 5 Soil Borehole #19 0.626 0.687 0.654
IHBH20-1 1/29/2015 O830 1 Soil Borehole #20 0.686 0.588 0.543
IHBH20-2 1/29/2015 O832 2 Soil Borehole #20 0.805 0.461 0.619
IHBH20-4 1/29/2015 O835 4 Soil Borehole #20 0.633 0.664 0.626
IHBH21-1 1/29/2015 O842 1 Soil Borehole #21 0.527 0.604 0.53
IHBH21-2 1/29/2015 O848 2 Soil Borehole #21 0.509 0.657 0.617
IHBH21-4 1/29/2015 O852 4 Soil Borehole #21 0.589 0.552 0.363
IHBH22-3 1/29/2015 O907 3 Soil Borehole #22 0.59 0.752 0.627
IHBH22-5 1/29/2015 O910 5 Soil Borehole #22 0.788 0.69 0.921
IHBH23-2 1/29/2015 O935 2 Soil Borehole #23 0.62 0.642 0.814
IHBH23-4 1/29/2015 O938 4 Soil Borehole #23 0.527 0.539 0.608
IHBH24-2 1/29/2015 O945 2 Soil Borehole #24 0.694 0.665 0.757
IHBH24-3 1/29/2015 O948 3 Soil Borehole #24 0.556 0.54 0.63
IHBH24-4 1/29/2015 O950 4 Soil Borehole #24 0.655 0.615 0.563
IHBH25-1 1/29/2015 1000 1 Soil Borehole #25 0.761 0.785 0.654
IHBH25-2 1/29/2015 1002 2 Soil Borehole #25 0.694 0.608 0.682
IHBH25-4 1/29/2015 1005 4 Soil Borehole #25 0.602 0.556 0.682
IHBH26-1 1/29/2015 1010 1 Soil Borehole #26 0.54 0.578 0.673
IHBH26-2 1/29/2015 1013 2 Soil Borehole #26 0.557 0.672 0.714
IHBH26-3 1/29/2015 1015 3 Soil Borehole #26 0.503 0.598 0.601
IHBH26-5 1/29/2015 1019 5 Soil Borehole #26 0.316 0.434 0.445

Maximum: 0.834 0.785 0.921
Average: 0.638 0.630 0.613

Standard Deviation: 0.102 0.086 0.110

U-Result is less than the sample detection limit.
ND- Not detected.

Isotopic Thorium/Alpha Spectroscopy
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10.3 Equipment Release Surveys 

Equipment release surveys were performed after all sampling activities were completed. 
These surveys consisted of gross alpha/beta scan and direct measurement surveys. In addition, 
swipe samples were collected and analyzed for gross alpha/beta activity.  All of the survey 
results were below the release criteria present in Table 3. 

 
Copies of the radiological survey reports are presented in Appendix G of this report.   
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11.0 WASTE MANAGEMENT 

There was no investigation-derived waste (IDW) generated during boring and sampling 
activities.  
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12.0 CONCLUSION 

Bases upon the characterization survey results it is estimated that there is ~ 200 cubic 
yards of radiologically soil remaining that will require removal. This equates to ~ seventeen 20-
25 cubic yard intermodal roll off containers. 
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RADIATION WORK PERMIT (RWP) 

WP# R : NSFI 20 5 0 H- I - I Re :irn ar X E d d 0 xten e 

SECTION I II 

Contract# USN-2014-058 Date: 
\-'LC.. - \' 

Time: 
\. -.::, t:, 0 

Location'Project: NSF Indian Head, MD IR Site 1 

Exposure Category: D&D Source Transfer Waste Processing Characterization 

Job Description: Characterization surveys and sam!lling. Collection of characterization borehole samples 
around Building 1662. 

Estimated Start Date: 1126/2015 Estimated End Date: 1/3012015 

SECTION II 

: Existing Radiological Conditions: 

Radiation Survey No. NIA .. Airborne Survey No. NIA Contamination Survey No. NIA 
Existing General Area Radiation Level(s): I Existing General Contamination Levels: Airborne DAC Level(s): 
__&06-.01. ___ mR/hr/y 

NIA mrad/hr/corrected fl 
I 

<2.0 dpm/100cm2 u_Loose < IO o/o P 

. ____ NIA_ mrem/hr/1] _ < 200 __ dpm/ I 00cm2 J)y Loose < IO %P 
-·· 

' < IOO dpmllOOcm' a.Fixed ~.NIA . __ %H3 

----- <490 dom/100cm' R, Fixed 
Existing Maximum Radiation Level(s): Existing Maximwn Contamination Hot Particle? 

.OIO mRlhrly Level(s) 
... NI A_. mrad/hr/corrected ll Yes 

-

NIA mrem/hr/11 < ?II dpm/l00cm2 a Loose No 

i 

< 200 ···- dpm/ l 00cm2 py Loose 

<20 dpmllOOcm' a Fixed 
<200 dom/100cm2 Rv fixed --------

Remarks: None. 

SECTION ID 
' 

Radiological Limits: 

Maximum A II owed WB Exposure Rate : 5 mr/hr y or mrem/hr !] 

Corrected : --~/A mrad/hr Maximum Extremity Exposure Rate: 5 mr/hr 

Maximum Allowed Contamination Level -·· 20 dpm/100cm' a Loose : .2!)9 dpm/ I 00cm' py Loose 

Maximum Allowed Contamination Level : __ _J.QlL ___ dpm/100cm' ct Fixed : _J.000 dpm/lOOcm' Pr Fixed 

Maximwn Allowed Airborne Concentration Level: _IQ_ __ %DAC 

-

Industrial Hygiene/Safety Concems:He<lc\'Y.ll!l\!IDJ11ent. Cold stress, 

' 
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RADIATION WORK PERMIT (RWP) 

RWP# N SF 2 •IH- 015-01 Reim ar X E dd xten e 
I SECTION IV 

WORKER REQUIREMENTS 

!;::LOTHING: DOSIMETRY: INSTRUCTIONS: RESPIRATORY: 

D Coveralls r2l TLD 121 Contact HP for Line OFFNP 
O Lab Coat D Film Badge Breaks OFFAL 
O Cloth Hood osRD l8J Protect Cuts OSCBA 
f2l Paper Coveralls 1 l8J Standard l8J Pre-Job Briefing D PAPR 
O Plastic Suit O Elbows l8J Post-Job Briefing l8J Dust Mask 1 

l8J Plastic Booties 1 D Gonad Pack 0 Contact HP Prior to Work D HalfFace 
O Rubber Shoe Covers D Hot Cell Entry In New Areas D Bubble Hood 
O Canvas Shoe Covers O Extremity D Modesty Required 
D Cotton Gloves oHeadPack fgJ Site Specific Instructions 
18J Rubber Gloves 1 2 O Special 181 Equipment Monitor at Job Cartridges: 
181 Leather Gloves 1 D Knees End 
o Beta Goggles/Face Shield D Varying Field 18J Clean Up Work Area D Particulate 
0 Extra O Upper Field During and After Job 0 Vapor 
D Other Clothing O Ground Field 121 Eating, Drinking, D Combination 

0 Alarming Smoking, D Other 
Dosimetry Chewing Prohibited 

ONone l8J Frisk Upon Exiting 
Stay Time (Heat Stress, Contaminated Area 
Radiaton, Exposure Limits, r8I Have Prescribed HP 
etc.): Coverage or Stop Work 

I ---·_6 ___ . hrs. l8J Exit Area Immediately 

i Upon Emergency or Injury. 
i i Notif HP lmmediatelv 

Special Instructions: ' Per HP supervision instructions. \\'hen collecting soil samples and handling 
: potentially contaminated items. 

SECTIONV 

Health Physics Requirements 

L Job Coverage: Continuous D Intermittent 0 Start D End of Job O 
2. Air Sampling: General Area D Breathing Zone D Lapel 0 AgZO 

Tritium/C-14 D Particulate o Charcoal O Lo Vol D HiVol D 
3. Exposure Rate Surveys: Start of Job !8l Continuous Monitoring O Area Monitoring D 

Intermittent Monitoring 181 End of Job [81 

4. Contamination Surveys: Start of Job 15;:J Continuous Monitoring O 
Intermittent Monitoring !8l End of Job 0 

5. Is the ALARA Consideration Complete and Attached? Yes No Why? 
6. Other: ---- ·- ··--··--· 

' ---------------- ----~------------~------··----·-··-------------------··--
i 

i 

AWS-002 Page2 of3 



RWP# NSFIH 2015 01 - - R e1rn ar X E d d xten e 
SECTION VI 

Personnel Authorized to Perform Work & Acceptance ofResponsibilit)· 

*Mv signature verifies that I have read and fullv understand the R WP Requirements r I I 
i Year Dose to Date (Rem) 

Last Pour Digits i HPS SDE SOE i 
Date Name (Print) Signature• SSN Init TEDE 10DE LDE WB FX 

1! 

1/i1,/15 
. 

/.k d /*) jl ?,~.+- /l ,.L ,?'/ ct:: IL,. ~\ {\ {) r'\ f''\ C) 

.\ 

1:1 a ~ .'r" 

IJ u., i.:. ~\_ 
V ,-, J~ ,II.Tl); 1fl. ,LJI_,. A P. -,1:_<- ~ \ ' . n C) r... f) r, ' "·~.,,.," 

I ·:l.t-1'$' A ,ld+d 1Vf ,, it,:, ,Jt?Ji~ f; 73£/ ~ If> p C> n Ci 0 .. 1~· ~ i' ' ~/- f ' . ~ I ~,.,,./ /. l ll~i /:.-)o__.f... IL,•Jt \J f') Ii 0 c') I'";, .• .f oJ £ ,n, :/ t: -; / ·- A J,/ - -

'• J IV:~ I .... ,,, ( 1, 
. . . ,kf//J;I .. ~ 0 0 t'i j • .:2,-,~ ,,,_jb,. ~ "<( 7 8' C) ! 0 ., C: , •• 

\"'\.. . ,_......_ ,II \ t A ~' ,\ hi\ 0 r) 0 () r} '\ I\ A-4,:' ,--A , . . 
I"-.. - . 

i 

i ' I i '-
! 

·--, 

"- I 

"' 
I 

!1 

"' i :I I 

"'-- I 
. ---i 

i 

.:'to~. \.. 
~'\ ~ "'-, "- I I 

"'-- ' I 
I -· 

I" 
:I : 

i 
i .......... 

"-
I "'-I ~ ---· i I ' ~ 

H I Approvals/Reviews I I Termination -........ . r--... 
Technician Generating RWP: A-~.~,;:::- z: Date: \' <'\."'-.\. \ 'S::" 
Date/Time: , · :!. ,· - , s·· /. / :,C ·' Time: ' Cl::'" <"l\ 

: Industrial Hygiene Approval: Health Physies Rep( 
. Date/Time: NIA I ' ' ' .. / • 

HP Supervisor Approval: , Reason: ( Job Complete) RWP evision 
Date/Time:N/A • 

I RSO Manager Appro .~:. '....... ........ ./L ' HP Supe('v1so• "' · .. ) 
I' Date/Time: \ \ A "\,,.... \ \ ,z. ~ ....- ,- .L .) u,,,._ ,,, - ' 
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IR Work Approval Permit 
NSASP Comprehensive Work Approval Planning (CWAP) – NSF Indian Head 

1/24/2011 Revision

Conditions Identified for Work Execution

Tracking Number: NDW-12-023C

Work must be conducted in accordance with the work plan.
IR Site Conditions

Workers must follow the health and safety work plan and wear the proper PPE.
Worker Safety Conditions

Coordinate with the Environmental Office (x2268) for storage and disposal of the IDW.
Waste (Hazard and Non-Hazard) Conditions

- Work will impact the parking next to building 1662. Coordinate with Jerry Welch (743-4163) or Ray Hrynko (743-4162) prior to starting the project.
- Large trucks/equipment shall not be staged along the road running parallel to the shoreline due to issues weight limits associated with the 
shoreline repair project.

Other Work Restrictions
Utility location required before any earth disturbance.
Buried Utilities Conditions

Name of Applicant: Nick Carros

Project Name: Site 1 Characterization Survey

Phone Ext: x2263

Application Date: 10/30/2014

Anticipated Dates of Work: Start: 11/17/2014 Completion: 1/1/2015 Expiration Date: 365 Days from Date of Approval 

Email: nicholas.carros@navy.mil

Organization Submitting Application: NAVFAC

Building Number(s): 1662

POC from Funding Organization:

POC Phone Ext:

POC Email:

Organization Funding Proposed Action: NAVFAC

Joe Rail

202-685-3105

joseph.rail@navy.mil

Section A. Customer Information 

Section B. Site Issues 

Checked Issues must be approved by the appropriate Resource Manager.   

Work Restriction Area Approval Date Work Restriction Area Approval Date 
         
         
         
         
         
         
         
         
         
         

         

         

         

         

         

         

 

Installation Restoration (IR) Site

Worker Safety

Surface Water/Wetlands/Floodplain

Eagle Nest Buffer

Archeological Area

Historic Building

Earth Disturbance

Survey Control/Property Points

Stormwater Management

Air Emissions

Waste (Hazard and Non-Hazard)

Buried Utilities

Explosives Safety

Other Pipe Work

No Work Restriction Areas

11/6/2014

11/6/2014

11/6/2014

Other Work Restriction Area 11/6/2014

Natural Resources/Species Protection

Munitions Response (MRP) Site

11/6/2014

Yes NoIMIG/RMIG Review Required?Real Estate Package Required? Yes NoYes NoLand Use Site Approval Required?

Signature of Environmental Division Director or Designee:

This IR Work Approval Permit identifies the conditions that must be satisfied in order to proceed with project execution. 
Note: Signed Work Approval Permit must be on site while all work is being performed.

Signature of Facilities Management Division Director or Designee:

11/6/2014IRT Approval Date:



IR Work Approval Permit 
NSASP Comprehensive Work Approval Planning (CWAP) – NSF Indian Head 

1/24/2011 Revision

Project Description:

Project includes the following:

- Utility Clearance
-background soil samples will be collect at the two potential locations shown on the map
- 4-6” diameter boreholes at various locations at the site to a maximum depth of 6’ feet below grade surface (bgs).  The soil cuttings will be 
gamma scanned.
- outdoor gamma scan surface survey 
- approximately 300 to 500 grams of soil will be collected from each location and sent to an off-site laboratory for alpha spectroscopy analysis

Work will be conducted by a contractor over the course of a couple weeks.  Soil exceeding the investigation level will be put back into the 
borehole unless it is in the top 1 foot layer where it will be placed in a drum and disposed of accordingly.

Acquisitions Branch Contract Number:

Yes NoWill this project involve removing, breaking or opening any piping, tubing or hoses?

Location Description:

Site 1 is located next to building 1662

Section C. Project Details

Section E. IRT Contact Information

W52P1J-08-D-0034

Section D. Project Tracking Information
Facility Engineering and Acquisition Division Number: N/A

Asset Management Project  Number: N/A

Delivery Order: 0085

WebSAR Project Number: N/A

Estimated Project Cost: Less than $100,000

Work Request / Service Ticket Number(s): N/A

Funding Type: ER'N

Seth Berry Natural Resources seth.m.berry@navy.mil x2273 Bldg. 554

Nick Carros IR and MRP nicholas.carros@navy.mil x2263 Bldg. 554

Tony Chinyere Asset Management Branch Head anthony.chinyere@navy.mil x2192 Bldg. 351

Robert Collins NDW Fire Prevention robert.e.collins3@navy.mil x4370 Bldg. D-339

George David Facilities Planning george.d.david@navy.mil x2163 Bldg. 351

Billy Fabey Stormwater william.fabey@navy.mil x2275 Bldg. 554

Marissa Fabey MWR Branch Head marissa.fabey@navy.mil x6587 Bldg. D328

Kathy Frey Potable Water mary.frey@navy.mil x2258 Bldg. 289

Ray Geckle NSWC IHEODTD Safety raymond.geckle@navy.mil x6799 Bldg. 482

David Hartnett Tank Management david.j.hartnett@navy.mil x2259 Bldg. 289

Dave Hoffman Air frederick.d.hoffman@navy.mi x1616 Bldg. 289

Dave Jenkins Utilities Management david.h.jenkins1@navy.mil x4480 Bldg. 873

Larry Kijek NSWC IHEODTD Explosives Safety Officer lawrence.kijek@navy.mil x6871 Bldg. 2151

Mike Knutson N6 - Telecommunciations michael.l.knutson@navy.mil 540-653-6463 Bldg. 108 DL

John Mikles Asbestos and Lead Saftey john.mikles@navy.mil x2272 Bldg. 289

Adrian Mood Industrial Wastewater adrian.mood@navy.mil x2280 Bldg. 289

Heidi Morgan RCRA heidi.a.morgan@navy.mil 540-653-2035 Bldg. 189 DL

http://seth.m.berry@navy.mil
http://nicholas.carros@navy.mil
mailto:anthony.chinyere@navy.mil
mailto:robert.e.collins3@navy.mil
mailto:george.d.david@navy.mil
http://william.fabey@navy.mil
mailto:marissa.fabey@navy.mil
http://mary.frey@navy.mil
http://raymond.geckle@navy.mil/
mailto:david.j.hartnett@navy.mil
mailto:frederick.d.hoffman@navy.mil
mailto:david.h.jenkins1@navy.mil
http://lawrence.kijek@navy.mil/
mailto:michael.l.knutson@navy.mil
mailto:john.mikles@navy.mil
mailto:adrian.mood@navy.mil
mailto:heidi.a.morgan@navy.mil
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Bill Potter PWD Environmental Planning & Compliance william.y.potter@navy.mil x2261 Bldg. 554

Patrick Reitz PWD Safety patrick.reitz@navy.mil x1298 Bldg. 510

Diana Rose Sanitary Wastewater diana.rose@navy.mil x2267 Bldg. 289

Jerry Schenemann Assistant Fire Chief Prevention jerry.schenemann@navy.mil 540-653-8626 Bldg. 246 DL

John Smallhorn Solid and Hazardous Waste john.smallhorn@navy.mil x2268 Bldg. 289

Dennis Tomlinson NSASP Safety dennis.tomlinson@navy.mil x2469 Bldg. D-339

George Turner NSASP Explosives Safety Officer george.w.turner1@navy.mil 540-284-4363 Bldg. 246

Kenneth Waits Industrial Hygenist kenneth.waits@med.navy.mil x4910 Bldg. 1895

Brian Washburn Force Protection and Physical Security brian.washburn@navy.mil x4414 Bldg. D328

Bob Wetherald PWD Constructability and Design bob.wetherald@navy.mil x2168 Bldg. 551

Tommy Wright NEPA and Cultural Resources thomas.a.wright@navy.mil x2260 Bldg. 554

mailto:william.y.potter@navy.mil
mailto:patrick.reitz@navy.mil
http://diana.rose@navy.mil
mailto:jerry.schenemann@navy.mil
mailto:john.smallhorn@navy.mil
mailto:george.w.turner1@navy.mil
mailto:kenneth.waits@med.navy.mil
mailto:brian.washburn@navy.mil
http://thomas.a.wright@navy.mil
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Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 95352

Last Calibration Date: 4/15/2014

Detector Model: 44-10 Detector Serial No.: 192589

Today's Date: 1/25/2015 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background
Type of Surface: Ambient Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 2407 -137.67 18952.11
2 2586 41.33 1708.44
3 2489 -55.67 3098.78
4 2535 -9.67 93.44
5 2521 -23.67 560.11
6 2489 -55.67 3098.78
7 2487 -57.67 3325.44
8 2512 -32.67 1067.11
9 2609 64.33 4138.78
10 2499 -45.67 2085.44
11 2453 -91.67 8402.78
12 2512 -32.67 1067.11
13 2523 -21.67 469.44
14 2620 75.33 5675.11
15 2632 87.33 7627.11

16 2587 42 33 1792 11

NSF Indian Head

16 2587 42.33 1792.11
17 2569 24.33 592.11
18 2612 67.33 4533.78
19 2603 58.33 3402.78
20 2587 42.33 1792.11
21 2475 -69.67 4853.44
22 2603 58.33 3402.78
23 2544 -0.67 0.44
24 2587 42.33 1792.11
25 2574 29.33 860.44
26 2569 24.33 592.11
27 2498 -46.67 2177.78
28 2513 -31.67 1002.78
29 2601 56.33 3173.44
30 2544 -0.67 0.44

Mean Count:  x 2544.67 SUM 91338.67
Standard Deviation (σ) 56.12 Variance: 3149.61 CPM Low CPM High
Background Count Rate: 2544.67 CPM + - 112.24 CPM 2432.42 2656.91
Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 126197

Last Calibration Date: 4/15/2014

Detector Model: 44-10 Detector Serial No.: 229176

Today's Date: 1/25/2015 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background
Type of Surface: Ambient Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 2704 6.93 48.07
2 2769 71.93 5174.40
3 2814 116.93 13673.40
4 2650 -47.07 2215.27
5 2670 -27.07 732.60
6 2587 -110.07 12114.67
7 2765 67.93 4614.94
8 2654 -43.07 1854.74
9 2804 106.93 11434.74
10 2723 25.93 672.54
11 2743 45.93 2109.87
12 2598 -99.07 9814.20
13 2643 -54.07 2923.20
14 2678 -19.07 363.54
15 2786 88.93 7909.14

16 2687 -10 07 101 34

NSF Indian Head

16 2687 -10.07 101.34
17 2598 -99.07 9814.20
18 2632 -65.07 4233.67
19 2685 -12.07 145.60
20 2731 33.93 1151.47
21 2745 47.93 2297.60
22 2759 61.93 3835.74
23 2764 66.93 4480.07
24 2598 -99.07 9814.20
25 2676 -21.07 443.80
26 2648 -49.07 2407.54
27 2712 14.93 223.00
28 2802 104.93 11011.00
29 2697 -0.07 0.00
30 2590 -107.07 11463.27

Mean Count:  x 2697.07 SUM 137077.87
Standard Deviation (σ) 68.75 Variance: 4726.82 CPM Low CPM High
Background Count Rate: 2697.07 CPM + - 137.50 CPM 2559.56 2834.57
Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2929 Instrument Serial No. 79980

Last Calibration Date: 7/30/2014

Detector Model: 43-10-1 Detector Serial No.: 082908

Today's Date: 1/25/2015 Data Collected by: William Wylie

X Alpha Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.726
Type of Surface: N/A Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 0 -0.33 0.11
2 0 -0.33 0.11
3 0 -0.33 0.11
4 1 0.67 0.44
5 0 -0.33 0.11
6 1 0.67 0.44
7 0 -0.33 0.11
8 0 -0.33 0.11
9 1 0.67 0.44

10 0 -0.33 0.11
11 1 0.67 0.44
12 0 -0.33 0.11
13 0 -0.33 0.11
14 0 -0.33 0.11
15 1 0.67 0.44
16 0 -0.33 0.11

NSF Indian Head

Instrument Efficiency:

17 1 0.67 0.44
18 0 -0.33 0.11
19 0 -0.33 0.11
20 1 0.67 0.44
21 0 -0.33 0.11
22 0 -0.33 0.11
23 0 -0.33 0.11
24 1 0.67 0.44
25 0 -0.33 0.11
26 1 0.67 0.44
27 0 -0.33 0.11
28 1 0.67 0.44
29 0 -0.33 0.11
30 0 -0.33 0.11

Mean Count:  x 0.33 SUM 6.67
Standard Deviation (σ) 0.48 Variance: 0.23 CPM Low CPM High
Background Count Rate: 0.33 CPM + - 0.96 CPM -0.6 1.3
Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

Instrument Background in DPM
1.84

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2929 Instrument Serial No. 79980

Last Calibration Date: 7/30/2014

Detector Model: 43-10-1 Detector Serial No.: 082908

Today's Date: 1/25/2015 Data Collected by: William Wylie

Alpha X Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.441
Type of Surface: N/A Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 49 10.07 101.34
2 34 -4.93 24.34
3 41 2.07 4.27
4 38 -0.93 0.87
5 34 -4.93 24.34
6 32 -6.93 48.07
7 38 -0.93 0.87
8 41 2.07 4.27
9 39 0.07 0.00
10 42 3.07 9.40
11 51 12.07 145.60
12 42 3.07 9.40
13 36 -2.93 8.60
14 38 -0.93 0.87
15 39 0.07 0.00
16 34 -4.93 24.34

NSF Indian Head

Instrument Efficiency:

17 43 4.07 16.54
18 40 1.07 1.14
19 37 -1.93 3.74
20 36 -2.93 8.60
21 34 -4.93 24.34
22 43 4.07 16.54
23 41 2.07 4.27
24 40 1.07 1.14
25 37 -1.93 3.74
26 40 1.07 1.14
27 36 -2.93 8.60
28 39 0.07 0.00
29 36 -2.93 8.60
30 38 -0.93 0.87

Mean Count:  x 38.93 SUM 505.87
Standard Deviation (σ) 4.18 Variance: 17.44 CPM Low CPM High
Background Count Rate: 38.93 CPM + - 8.35 CPM 30.6 47.3
Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

Instrument Background in DPM
353.14

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2360 Instrument Serial No. 278551

Last Calibration Date: 4/16/2014

Detector Model: 43-93 Detector Serial No.: 312642

Today's Date: 1/25/2015 Data Collected by: William Wylie

X Alpha Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.281
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 0 -0.27 0.07
2 0 -0.27 0.07
3 0 -0.27 0.07
4 0 -0.27 0.07
5 0 -0.27 0.07
6 0 -0.27 0.07
7 0 -0.27 0.07
8 0 -0.27 0.07
9 1 0.73 0.54
10 0 -0.27 0.07
11 1 0.73 0.54
12 0 -0.27 0.07
13 0 -0.27 0.07
14 1 0.73 0.54
15 0 -0.27 0.07
16 0 -0.27 0.07

NSF Indian Head

Instrument Efficiency:

17 0 -0.27 0.07
18 0 -0.27 0.07
19 1 0.73 0.54
20 0 -0.27 0.07
21 0 -0.27 0.07
22 0 -0.27 0.07
23 0 -0.27 0.07
24 1 0.73 0.54
25 1 0.73 0.54
26 0 -0.27 0.07
27 1 0.73 0.54
28 0 -0.27 0.07
29 0 -0.27 0.07

30 1 0.73 0.54
Mean Count:  x 0.27 SUM 5.87
Standard Deviation (σ) 0.45 Variance: 0.20 CPM Low CPM High
Background Count Rate: 0.27 CPM + - 0.90 CPM -0.63 1.17
Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

Background in dpm/100cm2

3.80

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2360 Instrument Serial No. 278551

Last Calibration Date: 4/16/2014

Detector Model: 43-93 Detector Serial No.: 312642

Today's Date: 1/25/2015 Data Collected by: William Wylie

Alpha X Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.315
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 139 -4.20 17.64
2 141 -2.20 4.84
3 132 -11.20 125.44
4 152 8.80 77.44
5 129 -14.20 201.64
6 144 0.80 0.64
7 150 6.80 46.24
8 158 14.80 219.04
9 147 3.80 14.44

10 143 -0.20 0.04
11 141 -2.20 4.84
12 142 -1.20 1.44
13 148 4.80 23.04
14 137 -6.20 38.44
15 149 5.80 33.64
16 139 -4.20 17.64

NSF Indian Head

Instrument Efficiency:

17 143 -0.20 0.04
18 126 -17.20 295.84
19 143 -0.20 0.04
20 138 -5.20 27.04
21 152 8.80 77.44
22 141 -2.20 4.84
23 138 -5.20 27.04
24 152 8.80 77.44
25 144 0.80 0.64
26 148 4.80 23.04
27 152 8.80 77.44
28 149 5.80 33.64
29 140 -3.20 10.24

30 139 -4.20 17.64
Mean Count:  x 143.20 SUM 1498.80
Standard Deviation (σ) 7.19 Variance: 51.68 CPM Low CPM High
Background Count Rate: 143.20 CPM + - 14.38 CPM 128.82 157.58
Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

Background in dpm/100cm2

1818.41

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2360 Instrument Serial No. 275827

Last Calibration Date: 4/16/2014

Detector Model: 43-93 Detector Serial No.: 335833

Today's Date: 1/25/2015 Data Collected by: William Wylie

X Alpha Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.282
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 0 -0.17 0.03
2 0 -0.17 0.03
3 0 -0.17 0.03
4 0 -0.17 0.03
5 0 -0.17 0.03
6 1 0.83 0.69
7 0 -0.17 0.03
8 0 -0.17 0.03
9 0 -0.17 0.03
10 0 -0.17 0.03
11 0 -0.17 0.03
12 0 -0.17 0.03
13 0 -0.17 0.03
14 0 -0.17 0.03
15 0 -0.17 0.03
16 0 -0.17 0.03

NSF Indian Head

Instrument Efficiency:

17 0 -0.17 0.03
18 1 0.83 0.69
19 0 -0.17 0.03
20 0 -0.17 0.03
21 0 -0.17 0.03
22 1 0.83 0.69
23 0 -0.17 0.03
24 1 0.83 0.69
25 0 -0.17 0.03
26 1 0.83 0.69
27 0 -0.17 0.03
28 0 -0.17 0.03
29 0 -0.17 0.03

30 0 -0.17 0.03
Mean Count:  x 0.17 SUM 4.17
Standard Deviation (σ) 0.38 Variance: 0.14 CPM Low CPM High
Background Count Rate: 0.17 CPM + - 1.14 CPM -0.97 1.30
Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

Background in dpm/100cm2

2.36

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2360 Instrument Serial No. 275827

Last Calibration Date: 4/16/2014

Detector Model: 43-93 Detector Serial No.: 335833

Today's Date: 1/25/2015 Data Collected by: William Wylie

Alpha X Beta-Gamma Gamma
Remarks: Instrument Ambient Background 0.339
Type of Surface: Ambient Count Time: 1 Minutes
Count Number CPM (x -    x   ) (x -   x  )2

1 121 -3.83 14.69
2 120 -4.83 23.36
3 118 -6.83 46.69
4 124 -0.83 0.69
5 116 -8.83 78.03
6 129 4.17 17.36
7 136 11.17 124.69
8 123 -1.83 3.36
9 128 3.17 10.03

10 129 4.17 17.36
11 132 7.17 51.36
12 121 -3.83 14.69
13 122 -2.83 8.03
14 128 3.17 10.03
15 121 -3.83 14.69
16 122 -2.83 8.03

NSF Indian Head

Instrument Efficiency:

17 120 -4.83 23.36
18 128 3.17 10.03
19 122 -2.83 8.03
20 123 -1.83 3.36
21 118 -6.83 46.69
22 131 6.17 38.03
23 127 2.17 4.69
24 124 -0.83 0.69
25 120 -4.83 23.36
26 129 4.17 17.36
27 126 1.17 1.36
28 131 6.17 38.03
29 130 5.17 26.69

30 126 1.17 1.36
Mean Count:  x 124.83 SUM 686.17
Standard Deviation (σ) 4.86 Variance: 23.66 CPM Low CPM High
Background Count Rate: 124.83 CPM + - 14.59 CPM 110.24 139.43
Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

Background in dpm/100cm2

1472.96

ALEUT WORLD SOLUTIONS FORM AWS HPQA003
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Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 126197

Last Calibration Date: 4/15/2014

Detector Model: 44-10 Detector Serial No.: 229176

Today's Date: 1/26/2015 Data Collected by: Adolfo Matus Jr.

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background
Type of Surface: Surface Soil Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 3198 -550.90 303490.81
2 3135 -613.90 376873.21
3 3194 -554.90 307914.01
4 3090 -658.90 434149.21
5 3169 -579.90 336284.01
6 3263 -485.90 236098.81
7 3139 -609.90 371978.01
8 3183 -565.90 320242.81
9 3167 -581.90 338607.61
10 3144 -604.90 365904.01
11 2743 -1005.90 1011834.81
12 3138 -610.90 373198.81
13 3626 -122.90 15104.41
14 3612 -136.90 18741.61
15 3588 -160.90 25888.81

16 3597 -151 90 23073 61

NSF Indian Head

16 3597 -151.90 23073.61
17 4007 258.10 66615.61
18 3889 140.10 19628.01
19 4312 563.10 317081.61
20 4221 472.10 222878.41
21 4460 711.10 505663.21
22 4404 655.10 429156.01
23 4535 786.10 617953.21
24 4326 577.10 333044.41
25 4410 661.10 437053.21
26 4354 605.10 366146.01
27 4448 699.10 488740.81
28 4367 618.10 382047.61
29 4329 580.10 336516.01
30 4419 670.10 449034.01

Mean Count:  x 3748.90 SUM 9830942.70
Standard Deviation (σ) 582.24 Variance: 338998.02
Background Count Rate: 3748.90 CPM + - 1164.47 CPM

Calculations Completed by: Adolfo Matus Jr. Date: 1/26/2015

Reviewed by:            Daniel Spicuzza Date: 1/26/2015

Action Level
5495.61

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 95352

Last Calibration Date: 4/15/2014

Detector Model: 44-10 Detector Serial No.: 192589

Today's Date: 1/26/2015 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background
Type of Surface: Soil Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 3966 268.37 72020.67
2 3021 -676.63 457832.67
3 3056 -641.63 411693.33
4 3028 -669.63 448408.80
5 3103 -594.63 353588.80
6 3215 -482.63 232934.93
7 3067 -630.63 397698.40
8 3054 -643.63 414263.87
9 3101 -596.63 355971.33
10 3098 -599.63 359560.13
11 2687 -1010.63 1021379.73
12 3012 -685.63 470093.07
13 3548 -149.63 22390.13
14 3576 -121.63 14794.67
15 3497 -200.63 40253.73

16 3475 -222 63 49565 60

NSF Indian Head

16 3475 -222.63 49565.60
17 3954 256.37 65723.87
18 3789 91.37 8347.87
19 4207 509.37 259454.40
20 4198 500.37 250366.80
21 4265 567.37 321904.93
22 4322 624.37 389833.73
23 4453 755.37 570578.80
24 4298 600.37 360440.13
25 4377 679.37 461539.07
26 4295 597.37 356846.93
27 4327 629.37 396102.40
28 4308 610.37 372547.47
29 4287 589.37 347353.07
30 4345 647.37 419083.60

Mean Count:  x 3697.63 SUM 9702572.97
Standard Deviation (σ) 578.42 Variance: 334571.48
Background Count Rate: 3697.63 CPM + - 1156.84 CPM

Calculations Completed by: William Wylie Date: 1/26/2015

Reviewed by:            Daniel Spicuzza Date: 1/26/2015

Action Level
5432.90

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 126197

Last Calibration Date: 4/15/2014

Detector Model: 44-10 Detector Serial No.: 229176

Today's Date: 1/26/2015 Data Collected by: Adolfo Matus Jr.

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background
Type of Surface: Borehole Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 1' 6576 -516.50 266772.25
2 1' 6799 -293.50 86142.25
3 1' 6654 -438.50 192282.25
4 1' 6821 -271.50 73712.25
5 1' 6743 -349.50 122150.25
6 2' 6932 -160.50 25760.25
7 2' 7092 -0.50 0.25
8 2' 6937 -155.50 24180.25
9 2' 7022 -70.50 4970.25
10 2' 6932 -160.50 25760.25
11 3' 7305 212.50 45156.25
12 3' 7445 352.50 124256.25
13 3' 7227 134.50 18090.25
14 3' 7251 158.50 25122.25
15 3' 7413 320.50 102720.25

16 4' 7054 -38 50 1482 25

NSF Indian Head

16 4 7054 -38.50 1482.25
17 4' 7187 94.50 8930.25
18 4' 7345 252.50 63756.25
19 4' 7398 305.50 93330.25
20 4' 7185 92.50 8556.25
21 5' 7204 111.50 12432.25
22 5' 7332 239.50 57360.25
23 5' 7266 173.50 30102.25
24 5' 7295 202.50 41006.25
25 5' 7321 228.50 52212.25
26 6' 7014 -78.50 6162.25
27 6' 7132 39.50 1560.25
28 6' 7022 -70.50 4970.25
29 6' 6984 -108.50 11772.25
30 6' 6887 -205.50 42230.25

Mean Count:  x 7092.50 SUM 1572939.50
Standard Deviation (σ) 232.89 Variance: 54239.29
Background Count Rate: 7092.50 CPM + - 465.79 CPM

Calculations Completed by: Adolfo Matus Jr. Date: 1/26/2015

Reviewed by:            Daniel Spicuzza Date: 1/26/2015

Action Level
7791.18

ALEUT WORLD SOLUTIONS FORM AWS HPQA003



Aleut World Solutions
Background Determination Data Sheet

Project/Location:
Instrument Model: 2350-1 Instrument Serial No. 95352

Last Calibration Date: 4/15/2014

Detector Model: 44-10 Detector Serial No.: 192589

Today's Date: 1/26/2015 Data Collected by: William Wylie

Alpha Beta-Gamma X Gamma

Remarks: Instrument Ambient Background
Type of Surface: Borehole Count Time: 1 Minutes
Count Number (x -    x   ) (x -   x  )2

1 1' 6431 -323.43 104609.12
2 1' 6238 -516.43 266703.39
3 1' 6145 -609.43 371408.99
4 1' 6321 -433.43 187864.45
5 1' 6298 -456.43 208331.39
6 2' 6898 143.57 20611.39
7 2' 6903 148.57 22072.05
8 2' 6901 146.57 21481.79
9 2' 6898 143.57 20611.39
10 2' 6802 47.57 2262.59
11 3' 6887 132.57 17573.92
12 3' 6875 120.57 14536.32
13 3' 6938 183.57 33696.72
14 3' 6958 203.57 41439.39
15 3' 7005 250.57 62783.65

16 4' 6952 197 57 39032 59

NSF Indian Head

16 4 6952 197.57 39032.59
17 4' 6023 -731.43 534994.72
18 4' 7072 317.57 100848.59
19 4' 6798 43.57 1898.05
20 4' 6828 73.57 5412.05
21 5' 6823 68.57 4701.39
22 5' 6984 229.57 52700.85
23 5' 6789 34.57 1194.85
24 5' 6797 42.57 1811.92
25 5' 6854 99.57 9913.52
26 6' 6875 120.57 14536.32
27 6' 6789 34.57 1194.85
28 6' 6821 66.57 4431.12
29 6' 6902 147.57 21775.92
30 6' 6828 73.57 5412.05

Mean Count:  x 6754.43 SUM 2195845.37
Standard Deviation (σ) 275.17 Variance: 75718.81
Background Count Rate: 6754.43 CPM + - 550.34 CPM

Calculations Completed by: William Wylie Date: 1/26/2015

Reviewed by:            Daniel Spicuzza Date: 1/26/2015

Action Level
7579.94

ALEUT WORLD SOLUTIONS FORM AWS HPQA003
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EN ERGYSOLUTIONS 

EnergySo/wions Services, Inc. 
1570 Bear Creek Road 
Onk Ridge, TN 37830 
Phone: (877) 4624873 
Email: ISFS1afHiJ·cncn:1vs1llutions.c<1m 

This Certificate will be accomnanied bv Calibration Charts or Readines where annlicablc 

p. 1 

CALIBRATION 
CERTIFICATE 

Customer Information Instrument lnformation 

Customer Name: EnergySolutions Instrument Services Manufacturer: Ludlum 

Address: 1570 Bear Creek Rond, Oak Ridge, TN 37830 Model: 2929 Serial Number: 79980 

Contact Name: Tony Riggs Probe: 43-JO. I Serlul Number: 082908 

Customer Purchase \Vork Order Calibration Method: 
Order Number: N/ A Number: 2014-13727 Electronic And Source 

Instrument Calibration lnformotion 

M&TE ID Number Calibration Due Date Environmental Conditions 

Thermometer 3590 10/09/2014 Temperature ('C) 24.1 

Barometer 3590 10/09/2014 Pressure (mmffg) 741 

Hygrometer 992290 03/12/2015 Humidity(%) 34 

Pulse Generator 120935 10/29/2014 
Calibrated in a«:ordance with CP-IN-Wl-235 

DVM 20380178 08/20/2014 

Isotope Source JD Number Decayed ActMty (dpm) 2Pi Emissions (EPM) Source Cert. Date 

Pu2j~ 071201 20,574 10,390/ min 05/0112012 

Tc99 099608 21,311 10,500 / min 08/08/1996 

Th130 119738 18,600 8,640 I min 10/20/1997 

Sry9o 129676 12,150 8,558 /min 05/12/2003 

Frequency Calibration 

Desired {epm) Tolerances (cpm) 
Alpha As Found Alpha As Left Beta As Found Beta As Left 

lcnml lcoml /enml /com) 

40 40 39 39 39 39 

400 (392 • 408) 398 398 399 399 

4,000 (3,920 • 4,080) 3,986 3,986 3,986 3,986 

40,000 (39.2K • 40.8K) 39,841 39,841 39,857 39,857 

400,000 (392K • 408K) 398,492 398,492 398,540 398,540 

Background Determination Alpha As Found Alpha As Left Beta As Found Beta As Left 

Counts, c, 4 4 937 937 

Timet Ts (min) 20 20 20 20 

Rate, R. {epm) 0.2 0.2 46.85 46.85 

Statement of Certification 
We: Certify tl1nt the instrun11:m listed above wm, calibrated .ind inspcctL"d pri(lr lO shipmt:nt and that it met all the- Manufacturers published operating specitic.ition:.. We 
funhcr certify that our Calibration Measurements are traccublc: to the National Jnstitutc ofStamlards and Tc;;hnology, ( Wr; .irl' not rc:s.ponsiblc for damage incurred 
durim~ shinmt..'TI1 or use of this instrnmcntJ. 

Calibrated Bv: 1\./\ '"i:"=> ' 
' 5:....,_,...-L Reviewed B\·: (] ~A'//}, ,/, ' C • - Date: ~;, r,/ ,.; I ,, 

Calibration Date: 07/3012014 
I * CalibrJ'!'.t'ion u11e (6 mo.): 01/30/2015 
I • Calibration Due 112 mo.): 07/30/2015 

... L-auorauon oue aate 1s oe enacnt on users regu111to p r • u1rcmcms. ry cq 

Page I of4 
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CROSS TALK & EFFICIENCY SHEET 
Instrument ID: ~ 

As Found Alpha Threshold (mV) As Left Alpha Threshold (mV) 

185 185 

A]pba Source: Cross Talk - Performed using Pu239 #071201 

Parameter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, c~ 29,433 29,433 840 840 

Time, T1 (min) 5 5 5 5 

Rate,~ (cpm) R.1,1 = 5,887 R.1o1 = 5,887 R,111 = 168 R.i,1 = 168 

4TT EFF (% Net cpm/dpm) 
28.6% 28.6%. NIA NIA 

1>25%\ 

21T EFF (% Net cpm/emissions) 56.7'.l/o 56.7% NIA N/A 

%Crosstalk Ju to Pl R,1~1- RbltJ;I 168 -46.85 
= = 2,058% 

(< 10%) 
R,1u1 ~ Rbtu] 5887-0.2 

As Found Beta Low Threshold As Left Beta Low Threshold As Found Beta High Threshold As Left Beta High Threshold 

4.2mV 4.lmV 48 mV 48mV 

Beta Source: Cro:ss Talk Performed Using Tc'>9 #099608 

Parameter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, C$ 6 6 23,400 23,400 

Time, T, (min) 5 5 5 5 

Rate, R, (cpm) R.1,1 = 1.2 R.1,1 = 1.2 R.111 = 4,680 R.1J11 =4,680 

41T EFF (% Net cpm/dpm) 
NIA N/A 21.7% 21.7% 

(>10%) 

21T EFF (% Net cpm/emissions) NIA N/A 44.1% 44.1% 

%Crosstalk IP to «I ~1(11-RbloJ 1.2 - 0.2 
(< 1%) = = 0.022% 

R,IPI- RblPI 4680-46.85 

High Voltage Power Supply CoUbrotion 

Desired Voltage Tolerance DVM As Found DVM As Left 2929 Meter As Found 2929 Meter As Left 

600 540 - 660 579 579 600 600 

800 720 - 880 778 778 800 800 

1,000 900 -1,100 976 976 1,000 1,000 

1,200 1,080 - 1,320 1,172 1,172 1,200 1,200 

1,300 1,170-1,430 1,280 1,280 1,300 1,300 

As Found Vern Dial Reading As Left Vern Dial Reading 
High Voltage 

850V 3.40 850V 3.40 

Statement of Certification 

We Ccrtif~: that the instrumt.'Tll li~te<l abon: was cnlihrnled nnd lnspL:cted prior to shipment a11d tho.t it met all the Manufacturers published operating specifications. We 
funhcr certiry that our C.1Jibmtion Mca:rnn:m~nt:- ,m.: trnc1:-ahk to the National lnslitutc of Standnrds and Techn11logy. (WI! arc not ri.-sponsibk for da1rn1gc im:un'ed 
durinf,! ~himnent or use of this inslrumcnt). 

Calibrated By: M,O I ' Reviewed B-.·: 11#1 /.~~-~ Date: 7 /;'.) t1r 

Calibration Date: 07/30/2014 
V...,, Calibration Due 16 mo.l; 01/3012015 
* Calibration Due (12 mo.): 0713012015 

1,.,auorat10n uuc uatc 1s ucpenucnt on users rcgu1atory rcquircmems. 
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EFFICIENCY SHEET 
Instrument ID: 79980 

As Found Alpha Threshold (mV) As Left Alpha Threshold (mV) 

185 185 

Alpha Source: Efficiency determined using Th230 #119738 

Parameter and Tolerance Alpha As Found Alpha As Left Beta As Found Beto As Left 

Source Count, Cs 31,349 31,349 2,889 2,889 

Time, T~ {min) 5 s 5 5 

Rate,~ (cpm) R.1,1 = 6,270 R,.M 6,270 R,"J = 577 .8 R.1,1 = 577 .8 

4rr EFF" (% Net cpmldpm) 
33.7% 33.7% N/A NIA /;,-25%1 

2rr EFF (% Net 
72.6% 72.6% N/A N/A 

com/emlssious) 

As Found Beta Low Threshold As Left Beta Low Threshold As Found Beta High Threshold As Left Beta High Threshold 

4.2mV 4.2 mV 48 mV 48mV 

Beta Source: Efficiency determined using Sry90 #129676 

Parameter and Tolerance Alpha As Found Alpha As Left Beta As Found Beta As Left 

Source Count, C, 32 32 19,137 19,137 

Time, T$ (min) 5 5 s 5 

Rate, R, (cpm) R.1.1 = 6.4 R.1«1 = 6.4 R.1p1 = 3,827 R."t = 3,827 

4rr EFF (% Net cpmldpm) 
NIA N/A 31.11)/o 31.1% 

(>10%) 
2TT EFF (% Net 

N/A NIA 44.2°/o 44.2% 
com/emissions) 

Statement of Certification 

We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating 
specifications. We further certify that our Calibration Measuremenls arc traccuhle to the National Institute of Standards and Technology. (We ure not 
responsible for damage incum:d durimr shioment ur use of this instrument). 

IV\.,....-;, l.. ' I Reviewed Bv: (I~ 'I 17 ,:)e, .• c:..~ .. ..-~ 7/50/11
/ Calibrated Bv: Date: 

Callbratlon Date: 07130/2014 
V f' * Calibration Due (6 mo.): 01/30/2015 

* Calibration Due (12 mo.): 07/30/2015 
.. u11mrat10n ouc oatc 1s acpenacnt on users re u1a1orv r g • cq uircments . 
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Instrument ID: 79980 

Source and Background Plateau Worksheet 

High Voltage Background Alpha Source Beta Source Cross Talk 

Alpha Beta Alpha Beta Alpha Beta atop P to a 

600 

650 

700 

750 

800 

850 Plateau not required-All As Founds within tolerance 

900 

950 As Found HV = As Left HV 

1000 

1050 

1100 

1150 

Statement of C~rtification 

We Certif)1 that the instrument listed .ibove was calibrated and inspected prior to shipment and that it met all the Manufacturers published opc.-rating 
specifications. We further certify that our Calibration Measurements arc traceable to the National Jn.stitute of Standards and Technology. (We are not 
responsible for damage incurred during shioment or use of this instrument). 
Instrument 

M,Q ! 
. Reviewed By: ::y,,,,1 (Jµ,~~v.14·-- Date: 7 !3r) 1y 

Calibrated Bv: • ' 
Calibration Date: 07/30/2014 I * Calibfation Due (6 mo. l: 01/30/2015 

I * Calibration Due (12 mo.): 07/3012015 
m ... aimrauon ouc oatc 1:, uepcnoem on users rcgurntory requ,rcmr::ntg. 
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Alpha Source Chi-Square Test 

Ludlum Model 2929 Serial Number: 

Count Number (N) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Source Count (x) 

l:= 

Mean= 6233.05 

cr = 72.54 

6264 
6236 
6096 
6099 
6359 
6257 
6275 
6186 
6185 
6144 
6333 
6312 
6234 
6214 
6150 
6277 
6222 
6302 
6264 
6252 

124661 

79980 

Reduce Chi Square= 0.844201 
Reduced Chi Pass/Fail= IPASS I 

Performed By/Date M. ~L • 

Reviewed By/Date 

Source Nuclide 
Th-230 

x-Mean 

30.95 
2.95 

-137.05 
·134.05 
125.95 
23.95 
41.95 

-47.05 
-48.05 
-89.05 
99.95 
78.95 

0.95 
-19.05 
·83.05 
43.95 

-11.05 
68.95 
30.95 
18.95 

(x-Mean)' = 

Chi'= 16.04 

2cr= 145.0785268 

3cr= 217.62 

I :::z lao /~o ,4 
J / 

p.5 

Source ID 
119738 

(x-Mean}2 

957.90 
8.70 

18782.70 
17969.40 
15863.40 

573.60 
1759.80 
2213.70 
2308.80 
7929.90 
9990.00 
6233.10 

0.90 
362.90 

6897.30 
1931.60 
122.10 

4754.10 
957.90 
359.10 

99976.95 
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Computer Equivalent of Form IN-Wl-235-F1 (Page 4 of 6) 

Beta Source Chi-Square Test 
Ludlum Model 2929 Serial Number: 

Count Number (N) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Source Count {x) 

:E= 

Mean = 4655.00 

cr= 74.17 

4567 
4608 
4727 
4679 
4656 
4606 
4638 
4578 
4608 
4694 
4724 
4635 
4705 
4655 
4790 
4720 
4793 
4619 
4507 
4591 

93100 

79980 

Reduce Chi Square= 1.181684 
Reduced Chi Pass/Fail= \PASS \ 

Performed By/Date M ·R . . 1 • 

Reviewed By/Date 

Tc-99 

x-Mean 

-88.00 
-47.00 
72.00 
24.00 
1.00 

-49.00 
-17.00 
-77.00 
-47.00 
39.00 
69.00 

-20.00 
50.00 
0.00 

135.00 
65.00 

138.00 
-36.00 

-148.00 
-64.00 

(x-Mean)' = 

Chi'= 22.45 

2cr= 148.3339 

3cr= 222.50 

I 7 /,30 l,u, t:+ r I 

·; /3-c /!tf 

p.7 

099608 

(x-Mean)' 

7744.00 
2209.00 
5184.00 

576.00 
1.00 

2401.00 
289.00 

5929.00 
2209.00 
1521.00 
4761.00 
400.00 

2500.00 
0.00 

18225.00 
4225.00 

19044.00 
1296.00 

21904.00 
4096.00 

104514.00 
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~ 
ENERGY SOLUTIONS 

EnergySo/utions Services, Inc. 
1570 Bear Creek Rd 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Fax: (865) 220-1346 

p.8 

CALIBRATION 
CERTIFICATE 

Th" C 'fi ·n b IS crtJ cate wt 'ed b carb · Ch eaccomoam lY . 1 rat10n arts or R d' h r bl ea m_gs w ere ann tea e 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnergySolutions Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge, TN 378.30 Model: 19 Serial Number: 209746 

Contact Name: Tony Riggs Probe: NIA Serial Number: NIA 

Customer Purchase Work Order Calibration Method: 
Order Number: NIA Number: 2015-14036 Electronic And Source 

INSTRUMENT CALIBRATION INFORMATION 

Instrument 
Range Calibration Standard ToJerances Response Comments 
(µR/br) Value (µR/hr) As Found As Left Calibrated in accordance with 

lnRfbrl /uR/brl CP-IN-WI-211 

5000 
4,000 µR/br 3,600 - 4,400 3,500 3,850 Pulser: 100272 Cal Due: 03/17/2015 

Black 2,500 µR/hr 2,250 • 2, 750 2,200 2,500 DVM: 97960214 Cal Due: 06/27/2015 

1,000 µR/hr 900 - 1,100 900 1,000 Temp/Press: 3076 Cal Due: 01/06/2016 

400 µR/br 360 - 440 370 395 Humidity: 992290 Cal Due: 03/12/2015 

500 250 µR/br 225 - 275 230 250 Black Temp: 21.9 "C 
Input cpm = 16,200 90 - HO 92 100 Humidity: 27 % 

luput cpm = 32,000 180 - 220 180 200 
Pressure: 739 mmHg 

250 
Input cpm = 19,200 108. 132 100 120 Geotropism: SAT Over Range: SAT 

Red 

Input cpm = 8,000 45 - 55 42 50 Batteries: SAT Mech. Zero: SAT 

Input cpm = 6,450 36-44 34 40 F/S Response: SAT Audio: SAT 

50 
Input cpm = 4,010 22.s. 21.s 21 25 Light: SAT 

Black 

Input cpm 1,610 9 -11 9 9.8 

Input cpm 3,200 18 - 22 18 20 Source: 
Csl37# 049711 Due Date: 09/09/2015 

25 
Input cpm = 1,920 10.8 -13.2 10 12 

High Voltage 
Red As Found: 650V As Left: 650V 

Input cpm = 800 4.5 - 5.5 4.2 5 cpm/µR/hr: As Found: 196 As Left: 160 

Precision Test-Reading 1: 2so,1R/hr 2: 250µR/br 3: 250µR/br Mean: 250µR/hr Precision Test: SAT 

COMMENTS 

Special Remarks: High Voltage: 650 Volts cpmlµR/hr: 160 

STATEMENT OF CERTIFICATION 
We Certify that Oie instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers published operating specifications. 
We funher certify that our Calibration Measurements are traceable to the National lnstitute of Standards and lechnology. (We are not responsible for damage 
incWTed durin~ shipment or use of this instrument). 

Instrument 

~.Q,l @A:,"' //oJa~.r ' 
Calibrated Bv: Reviewed By: Date: 

Certification Date: 01/20/2015 
I *Certification Due /6 mo.): 07/20/2015 
I *Certification Due (12 mo.): 01/20/2016 

· ca1mrat1on <1ue aate 1s aepenoant on users regulatory requirements. 
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.~ 
ENERGtSOLUTIONS 

EnergySolutions Services, Inc. 
1570 Bear Creek Rd 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Fax: (865) 220-1346 
Email: lSFSrnffra cn~·solutions.cnm 
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CALIBRATION 
CERTIFICATE 

IS crt1 1cate w1 Th' C 'fi ·11 be d' accomnanied bv Callbration Charts or Rea m2s w 1ere annhcable 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Custome1· Name: EnergySo/utions Sen·ices, Inc. Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Model: 2350-1 Serial Number: 9S3S2 

Contact Name: T«.my Riggs Probe: NIA Serial Number: NIA 

Customer Purchase I Work Order Calibration Method: 
Order Number: NIA Number: 2014- Electronic 

INSTRUMENT CALIBRATION INFORMATION 

Calibration Standard 
Instrument Response (±10%) 

Instrument Range 
Value Comments 

(CPM) (CPM) Before After Calibrated in accordance with 
Calibration Calibration CP-IN-WJ-239 

400 400 397 397 Pulser: 151067 Cal Due: 01/16/15 

4,000 4,000 3,984 3,984 DVM: 88020324 Cal Due: 02/07/15 

40,000 40,000 39,725 39,725 Temp/Press: 3590 Cal Due: I 0/09/14 

400,000 400,000 397,413 397,413 Humidity: 958670 Cal Due: 04/26/14 

HV Cal V aloes Desired HV Tolerance As Found As Left 
rM2350 HV Ent-·' (Voltmeter\ IVDCl /VDCI (VDC) CP Firmware Version: 37122N28 

500 (490-510) 500 500 
1/0 Firmware Version: 37123N05 

1,500 (1,498-1,502) 1,499 1,499 

2,000 (1,940-2,060) 1,991 1,991 Temp: 24.4'C 
Pressure: 739mmHg 

Parameter Tolerance (:10%) As Found As Left Humidity: 43.9% 

Threshold T • 100 10 ± (9 to II) mVDC JO.I JO.I BAT >4.5: SAT 

Tbre,hold T = 500 50 ± (45 to 55) mVDC 49.7 49.7 Volume:SAT ACK/Scroll: SAT 

Threshold T •1000 100 ± (90 to 110) mVDC 98 98 Audio Divide: SAT Count: SAT 

Window Width W 100 JO± ( 9 to II ) mVDC 10 10 Bacl<ligbt: SAT Alarms: SAT 

DispJay .. to,.mV ratio: 100 to !OmV o,•crload Test: SAT Physicnl Cood: SAT 

STATEMENT OF CERTIFICATION 

We Certify that the instrum1,,'nl listed above was calibrated and inspected prior to shipment and th11t it met all the Manufacturers publish~ operating specifications. 
We fonher certify that our Calibration Measurements are traceable to th~ Nati(ltiitl Institute of Standards and Technology. (We arc not responsible for damage 
incurred during shipment or use of this insmimi..•nt). 

Instrument ~ 

Calibrated By: 7 ---...... \.J///J 4 Re,iewed By: - Date: '!/!'lll'f - ,.,, 
V - cf' ~ .;_rC;rtification Due (6mo): 10114/2014 

Calibration Date: 04/14/2014 *Certification Due (12mo): 04/14/2015 
l.. anar..mon oue oatc 1s oe cnoant on users rcgmatory reqmrcments, p 

Page 1 of 1 
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ENERCJYSOLUTIONS 

E11crgyS0lwio11s Services, Inc. 
1570 Bour Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: IS r Sta ft:·a ·l.'.ncrgys1.) I y! ions. ,:nn l 
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CALIBRATION 
CERTIFICATE 

1l1is C d' h ertifo.-~Jtc will be accomnanicd bv Calibration Charts or Rea mes w ere aonhca bl e 
CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EnergySolutions Instrument Sen·ices Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Detector Model: 44-10 

Contact Narne: Ton)' Riggs Serial Number: 192589 

Customer Purchase Work Order Evaluation Method: 
Order Number: NIA Number: 2014- Source 

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

1) Source Nuclide: Cs137 Serial Number: 019455 Activity: SµCi nominal Certification Date: NIA (Used for Plateau Only) 

2) Source Nuclide: Cs137 Serial Number: 049711 Acti\ity: Variable Due Date: 08/28/2014 
. 

Scaler Information Precision Test mR/Hr (Source #2) 

2350-1 #117573 Count 1 2.01 

Due Date 04/15/2015 Count 2 2.01 

Threshold T-100 (IOmV) Count 3 2.01 

Cable Length 25ft. Average 2.01 

T emp/Pre,s: 3590 Cal Due: 10/09/2014 Tolerance ±l oci/o All counts within ±10% of Average 

Humidity Pen: 958670 Cal Due: 04/26/2014 Pass/Fail 

Temp: 23.3 °C Humidit}·: 42.6 % Press: 735 mmHg 

Low Sample ActMI)' (400uR/hr): High Sample Actlvit)' (2mR/hr) Dead Time (OT): Calibration Constant (CC): 
Usln2 Source #2 ~ 66,050 Uslne Source #2 ~ 247,913 l.508498E-05 5.402307E+!O 

ATTACHMENTS DETECTOR DATA: DOSE RATE PROBES (mR/Hr) 

Detector Setup Report NES NO Desired Exposure Tolerance ±10% As Found As Left 

Barcode Report WES NO 0,400 0.360-0.440 0.398 0.398 

Voltage Plateau: ../YES NO 1.00 0.900-1.100 0.969 0.969 

High Voltage: 1300V 2 1.8-2.2 2.01 2.01 

COMMENTS 

**Detectors set up with a 2350-1 may be used with any 2350-1 provided that the 2350-1 to be used is in calibration and the 
setup parameters are scanned into the 2350-1 prior to use with that specific detector** 

STATEMENT OF CERTIFICATI01' 
\Ve Ct."rtify that the dctt.>clor lish..'d ubow was C\·aJuatcd for propt."1' operation prior to shiplllC'Tlt ,md that it met .ill the Manufacturers published operating 
specifications, We further ci.'f'lify that our Calibration Mc::i.surcmcnts nrc trac~blt: 10 1he Nutinnal Institute of Stuncbrds and T1..'Chnology. (We arc nol responsible for 
damal.!c incum."<l durin!.!: shiomL'nt or use of this detector), 
Detector 

//ff (' 1/(}, l ' 'J/h,(i'-f Certified B,·: Reviewed Bv: l'y//, ' '{.( 4 ~,..c:,.,..- Date: 
- :/ "''.,, *Certification Due (6mo): I0/15/2014 

Certification Date: 04/lS/2014 
*certification Due (12mo): 04/15/2015 

uurnrnoon aue aate ts aepen{tanr on users rcgu1morv r . cq u1remcnts. 

Page I of I 
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background plateau 44-10 #192589 4/15/2014 with 25 foot cable 
700 11 
75C 17 
800 38 
850 105 
900 163 
950 280 
1000 442 
1050 568 
1100 684 
1150 841 
12 00 865 
1250 951 

-4 1300 907 
1350 891 

source plateau CS137 #019455 SuCi button 
700 10 
750 30 
800 129 
6SO 667 
900 1025 
950 1481 
1000 1848 
1050 2313 
1100 2620 
1150 2753 
1200 2884 
1250 3015 

-). 1300 2924 
13$0 3043 
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DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup Dl in the Model 2350. 
Today's date is 04/15/2014. 
The current time of day is: 18:30:51. 

I have verified the list below /'/ 
has NO discrepancies with the DETECTOR SETTINGS TABLE:~~:7{c~-"-·~~~ 

Comments: 

Model 2350 Serial# 
User I.D. = 
High Voltage= 
Threshold= 
Window= 
Overload Current 
Scaler Count Time= 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier= 
Detector Dead Time= 
Detector Calibration Constant= 
Detector Model= 
Detector Serial#= 
Ratemeter Alarm Setting 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting= 
Low Count Alarm Setting= 
Operating Battery Voltage= 

117573. 

1300 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
12 seconds. 
R. 
hr. 
auto. 
1.690000E 05. 
5.939665E+10. 
44-lODOSE. 
192589. 
1.000000E+09. 
1000000. 
l.OOOOOOE+09. 
x. 
6.2 volts. 

p. 13 
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detl 

Model 2350 Serial #117573 

11111111111111111 IIIII IIIII IIII I I IIIII Ill llll 
*H1300$H* 

Set High Voltage: 1300 

Generated: 04/15/2014 18:32:45. 

1111111111111111111111111111111111 II IIII 
*Tl00$0* 

Set Threshold-, 100 

p. 14 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111111 
*W1000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

11111111111111111 IIII I I IIIII Ill llll 
*F12$E* 

Set Scaler Count Time: 12 

11111111111111111 IIII I I IIIII Ill llll 
*SU4$F* 

Set Readout Units= R 

11111111111111111111111111 IIIII IIII 
*SB2$.* 

Set Readout Time Base= hr 

I IIIIIIII IIIII Ill 111111111111111111 
*SM0$3* 

Set Readout Range Multiplier= auto 

I IIIIIIII IIIII Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llllll lllll llll I I IIIIII II IIII 
*SL1.690000E-D5$0* 

Set Dead Time: l.690000E·05 

I IIIIIIII IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*SC5.939665E+l0$0* 

Set Calibration Constant: 5.939665E+10 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll llll 11111111111111111 
*M44-10DOSE$D* 

Set Detector Model: 44-lODOSE 

I IIIIIIII Ill lllll lllll lllll lllll lllll 111111111111111111 
*Nl92589$A* 

Set Detector Serial#: 192589 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: l.OOOOOOE+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll 111111111111111111 
*Kl000000$H* 

Set Scaler Alarm: 1000000 

I llllllll 1111111111111111111111111111111111111111111111111111111111111111111111111111 
*P1.000000E+09$.* 

Set Dose Alarm: 1.000000E+09 

I IIIIIIII IIIII Ill 111111111111111111 
*SP1S7* 

SAVE PARAMETERS AS Dl 
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DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup D2 in the Model 2350. 
Today's date is 04/15/2014. 
The current time of day is: 18:31:13. 

I have verified the 1 i st below .-r7 
has NO discrepancies with the DETECTOR SETTINGS TABLE: /"'--

Comments: 

Model 2350 Serial#= 
User I .D. = 
High Voltage 
Threshold 
Window= 
Overload Current 
Scaler Count Time 
Readout Units= 
Readout Time Base 
Readout Range Multiplier 
Detector Dead Time 
Detector Calibration Constant 
Detector Model= 
Detector Serial#= 
Ratemeter Alarm Setting 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting 
Low Count Alarm Settinq 
Operating Battery Voltage= 

117573. 

1300 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
60 seconds. 
counts. 
min. 
auto. 
1.508498E-05. 
1.000000E+OO. 
44-lOCPM. 
192589. 
1.000000E+09. 
1000000. 
1.000000E+09. 
X. 
6.2 volts. 

--~,,-----

p. 15 
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det2 Generated: 04/15/2014 18:33:28. 

Model 2350 Serial #117573 

11111111 llll lllll lllll llll/ 111111111111111111 I llllllll Ill lllll lllll ll/111111111111111 
*Hl300$H* *T100$0* 

Set High Voltage: 1300 set Threshold~ 100 

1111111111111111111111111111111111111111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111 
*Wl000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

11111111111111111111111111111111111 11111111111111111111111111111111111 
*F60$H* *SU7$I* 

Set Scaler Count Time: 60 Set Readout Units = counts 

11111111111111111111111111111111111 11111111111111111111111111111111111 
*SB1$-* *SM0$3* 

Set Readout Time Base= min Set Readout Range Multiplier= auto 

l llllllll lllll Ill llll llllll lllll lllll lllll lllll lllll llllll Ill llll/111111111111111111111111 
*SL1.508498E-05$0* 

Set Dead Time: l.508498E-OS 

I IIIIIIII IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIII/ IIIIII Ill II I Ill lllll 111111111111111111 
*SC1.000000E+00$0* 

Set Calibration Constant: 1.000000E+OO 

I IIIIIIII Ill lllll llll llllll lllll llllll llllll lllll 1111111111111111 
*M44-10CPM$ * 

Set Detector Model: 44-lOCPM 

I IIIIIIII Ill lllll lllll lllll lllll lllll llll I I llll/ 1111111 
*N192589$A* 

Set Detector Serial#: 192589 

I IIIIIII Ill/ 1111111111111111111111111111111111111111111111111111111111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: 1.000000E+09 

11111111111111111 lllll 11111111111111111111111111111111111111 
*K1000000$H* 

Set Scaler Alarm: 1000000 

I IIIIIIII Ill llll llll/1111111111111111111/I IIIII 11111111111111111111111111111111111111 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: l.OOOOOOE+09 

I llllllll lllll /11 /Ill I I /11111111111 
*SP2S8* 

SAVE PARPJ1ETERS AS D2 
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~ 
ENERGVSOLUTIONS 

EnergySolutions Services, Inc. 
1570 Bear Creek Rd 
Oak Ridge, TN 37830 
Phone: (877) 462-487.l 
Fax: (865) 220-l 346 
Email: ISFStafffi1 cncrgvs()!utions.cum 

p. 1 7 

CALIBRATION 
CERTIFICATE 

This O .. 'rtiticate \Viii be accompanied by Calibration Charts or Readin~s where armlicable 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnergySolutions Instrument Ser,ices Manufacturer: Ludlum 

Address: 1570 Bear Creek Rood, Oak Ridge, TN 37830 Model: 2350-1 Serial Number: 126197 

Contoct Name: Tony Riggs Probe: N/A Serial Number: NIA 

Customer Purchase I Work Order Calibration Method: 
Order Number: N/A Number: NIA Electronic 

INSTRUMENT CALIBRATION INFORMATION 

Calibration Standard 
Instrument Response (:±:10%) 

Instrument Range 
Value 

Comments 
(CPMJ (CPM) Before After Calibrated in accordance with 

Calibration Calibration CP-IN-Wl-239 
400 400 398 398 Pulser: 120935 Cal Due: 1012912014 

4,000 4,000 3,985 3,985 DVl\1: 20380178 Cal Due: 0812012014 

40,000 40,000 39,847 39,847 Temp/Press: 3590 Cal Due: 10/0912014 

400,000 400,000 398,975 398,975 Humidity: 992290 Cal Due: 03/12/2015 

HV Cal Values Desired HV Tolerance As Found As Left 
IM2350 HV Entrv\ IV oltmeterl IVDC\ (VDCI lVDCI CP Firmware Version: 37122N21 

500 (490-510) 500 500 
110 Firmware Version: 37123N04 

1,500 (1,49S-J,502) 1,499 1,499 

2,000 (1,940-2,060) 1,500 1,500 
Temp: 23,6'C 
Pressure: 742 mm Hg 

Parameter Tolerance (±10°/o) As Found As Lei! 
Humidity: 33 °/o 

Tltreshold T = I 00 10 ± (9 to 11) mVDC 9.8 10.8 BAT>4.5: SAT 

Tltreshold T = 500 50 ± (45 to 55) mVDC 40.7 49.8 Volume: SAT ACK/Scroll: SAT 

Threshold T =IOOO 100 ± (90 to llO) mVDC 79 97 Audio Divide: SAT Count: SAT 

Window Width W- JOO 10±(9toll)mVDC 10 10 Backlight: SAT Alarms: SAT 

Display~to,,m\' ratio: 100 to 10 mV 0\'erJoad Test; SAT Physical Cond: SAT 

STATEMENT OF CERTIFICATION 

We CenitY that the; in:.tn.imcnt listed above wu~ calibr.m.'d and inspectt-d prior to ::;hipllii.'l'lt and lhllt it met all the ManufactUf(.'f!,; pi.tblishe<l operating specifications 
We further c1.-"ltify that our Calibration Measurements arc:tmcc-abk to the National Institute- of Standards and Technology. (We are not re:sponsible for dam;ige 
ini.:urred during shipment or use of this instmmem). 

Instrument 

Calibrated By: tv\.~. ,L Reviewed By; ;J)//J,.;,~ Date: [/7))1/ 
/ *Cerlificntion Due (6mo): 02/06/2015 

Calibration Dote: 08/06/2014 *Certification Due (12mo): 08/06/201S 
· \_..a11or.mon uuc uatc 1s ocpt:nuant on usetS regu1atoty rcqu1remcn1:-:. 

Page I of I 
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~ 
E}~ ERGYSOLUTIONS 

CALIBRATION 
CERTIFICATE 

EnergySoiutions Services, Inc. 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: lSFStaffra c11cr!.?v~nlu1[011s.com 

15 erti 1cate wi 1n· C ·r, ·11 b eaccomoame ,v a 1 rauon "dbCl"b Ch arts or ea mes w ere aoo 1ca R d' h r bl e 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EncrgySolutions Instrument Services Manufacturer: Ludlum 

Address: 1570 Bear Creek Road Oak Ridge, TN 37830 Deteetor Model: 44-10 

Contact Name: Tony RJggs Serial Number: 229176 

Customer Purchnse Work Order Evaluation Method: 
Order Number: NIA Number: 2014- Source 

DETECTOR EFFlCIENCY/RESPONSE/PREClSlON INFORMATION 

1) Source Nuclide: Cs137 Serial Number: 019455 Activity: sµCi nominal Certification Date: N/A (Used for Plateau Only) 

2) S0t1rce Nuclide: Cs137 Serial Number: 049711 Activity: Variable Due Date: 08/28/2014 

Scaler Information Precision Test mR/Hr (Source #2) 

2350-1 #120633 Count I 2.00 

Due Dat,e 04/15/2015 Count2 1,99 

Threshold T;JQO (IOmV) Count3 2.01 

Cable Length 25ft. Average 2.00 

Temp/Press: 3590 Cal Due: 10/0912014 Tolerance ±100/.> All counts within ±10% of Average 

Humidity Pen: 958670 Cal Due: 04/26/2014 Pass/Fall 

Temp: 23.3 •c Humidity: 42.6 % Press: 735 mmHg 

Low Sample Activity (400uR/hr): High Sample Activity (2mR/hr) Dead Time (Dn: Calibration Constant (CC): 
Usin• Source #2 - 65.336 Usin• Source #2 - 240.990 1.632676E-05 5.378300E+l0 

ATTACHMENTS DETECTOR DATA: DOSE RATE PROBES (mR/Hr) 

Detector Setup Report WES NO Desired Exposure Tolerance ±10% As Found As Left 

Barcode Report ,/y£s NO o.400 0.360-0.440 o.405 0.405 

Voltage Plateau: WES NO 1.00 0.900-1.100 0.974 0.974 

High Voltage: 1300V 2 1.8-2.2 2.00 2.00 

COMMENTS 

**Detectors set up with a 2350-1 may be used with any 2350-1 provided that the 2350-1 to be used is in calibration and the 
setup parameters are scanned into the 2350-1 prior to use with that specific detector** 

ST A TEMENT Of' CERTIFICATION 
We C1.'ttify that the detector listed .abov(;'.' was c:valuatcd for proper operation prior to shipment and that it met all the Manufacturers published operating 
specifications. We further certify that our Calibraticin Mea~uremcnts are 1raceabtc to the National Institute ofStamfards and Tochnology. (We are no1 rt:!lponsihlc for 
damai!c incurred duritll! shinmi:nt or use of this det..:ctort 
Detector 

~/A~ \/!/1vl~ '//Jt·/l'f Certified B,·: '#,-- R~·iewed By: Date: 

" ,;, I 
*Certification Due (6mo): 10/15/2014 

Certification Date: 04115/2014 
*certification Due (12mo): 04/15/2015 

"" l a11orat1on aue date 1s aepem.mnt on usert. rcgu1atory rcqu,rc:mcms, 

Page 1 of l 



Feb 01 15 10: 22a p. 19 

background plateau 44-10 #229176 4/15/2014 25ft cable 
700 7 
750 14 
800 28 
850 96 
900 181 
950 297 
1000 399 
1050 607 
1100 762 
1150 914 
1200 1031 
1250 990 
1300 1051 
1350 1067 

source plateau cs137 SuCi button #019455 
700 3 
750 J.2 
800 30 
850 764 
900 1078 
950 1590 
1000 2103 
1050 2655 
1100 2940 
1150 3250 
1200 3341 
1250 3392 
1300 3417 
1350 3463 
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DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup Dl in the Model 2350. 
Today's date is 04/15/2014. 
The current time of day is: 18:34:31. 

I have verified the list below ,,::;;f' 
has NO discrepancies with the DETECTOR SETTINGS TABLE:~~-1-f:-=:-=::c....~~ 

Comments: 

Model 2350 Serial#= 
User I.D. = 
High Voltage= 
Threshold= 
Window= 
Overload Current 
Scaler Count Time= 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier 
Detector Dead Time= 
Detector Calibration Constant= 
Detector Model 
Detector Serial#= 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting 
Low count Alarm Setting= 
Operating Battery Voltage= 

120633. 

1200 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
12 seconds. 
R. 
hr. 
auto. 
l.632676E-05. 
5.378300E+10. 
44-lODOSE. 
229176. 
l.OOOOODE+09. 
1000000. 
1.000000E+09. 
X. 
5 .4 volts. 

p.20 
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detl Generated: 04/15/2014 18:35:45. 

Model 2350 Serial #120633 

111111111111111111111111111 IIII I I IIIII Ill llll I IIIIIIII Ill lllll lllll 111111111111111111 
*Hl200$G* *T100$0* 

Set High Voltage: 1200 Set Threshold~ 100 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill 1111111111111111111111111111111111 I llllllll 11111111111111111 I I llllll lllll llll lllll 11111111111111111 
. *W1DOO$WOFF$P* *0400$00FF$C* 

Set Window: 1 o o O, OFF Set Overload: 4 0 0, OFF 

I lllllll llll lllll 111111111111111111 
*F12$E* 

Set Scaler Count Time: 12 

I IIIIIIII II llllll 111111111111111111 
*SU4$F* 

Set Readout Units= R 

11111111111111111111111111111111111 
*SB2$.* 

Set Readout Time Base= hr 

11111111111111111 IIII I I IIII IIII 1111 
*SM0$3* 

Set Readout Range Multiplier= auto 

I llllllll 111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*SL1.632676E-05$$* 

Set Dead Time: 1.632676E-05 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*SC5.378300E+10$Q* 

Set Calibration Constant: 5.378300E+l0 

1111111111111111111111111111111111111111111111111111111111111111111111 
*M44-10DOSE$D* 

Set Detector Model: 44-lODOSE 

1111111111111111111111111111111111111111111111111111111 
*N229176$3* 

Set Detector Serial#: 229176 

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Ratemeter Alarm: l.OOOOObE+09 

11111111111111111 IIIII IIIII IIIII IIIII IIIII IIII 11111111111111 
*K1000000$H* 

Set Scaler Alarm: 1000000 

I IIIIIIII Ill llll llllll lllll lllll 11111111111111111111111111111111111111111111111111111 
*Pl.OOOOOOE+09$.* 

Set Dose Alarm: l.00DOOOE+09 

11111111111111111 IIII I I IIII IIII IIII 
*SP1$7* 

SAVE PARAMETERS AS Dl 
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DETECTOR SETUP CHECK LIST REPORT 
The following list is stored as detector setup D2 in the Model 2350. 
Today's date is 04/15/2014. 
The current time of day is: 18:34:55. 

I have verified the list below /1// 
has NO discrepancies with the DETECTOR SETTINGS TABLE:~~~r~f,/Z~~G~-

Comments: 

Model 2350 Serial# 
User I.D. 
High Voltage= 
Threshold= 
Window= 
Overload Current= 
Scaler Count Time= 
Readout Units= 
Readout Time Base= 
Readout Range Multiplier= 
Detector Dead Time= 
Detector Calibration Constant= 
Detector Model= 
Detector Serial#= 
Ratemeter Alarm Setting= 
Scaler Alarm Setting= 
Integrated Dose Alarm Setting 
Low Count Alarm Setting= 
Operating Battery Voltage= 

120633. 

1200 volts. 
100. 
1000,0ff. 
40.0 micro amperes. 
60 seconds. 
counts. 
min. 
auto. 
l.632676E-05. 
l.OOOOOOE+OO. 
44-lOCPM. 
229176. 
1.000000E+09. 
1000000. 
1.000000E+09. 
X. 
5.4 volts. 

p.22 
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det2 

Model 2350 Serial #120633 

I lllllll llll lllll lllll 11111111111111111111111 
*H1200$G* 

Set High Voltage: 1200 

Generated: 04/15/2014 18:36:24. 

11111111111111111 IIIII IIII I I IIIIII II IIII 
*T100$Q* 

Set Threshold-: 100 

p.23 

I IIIII IIIIII IIIII IIIII IIIII IIII I I Ill llllllll llll lllll 11111111111111111 I IIIIIIII Ill lllll lllll llll I I llllll lllll llll lllll 11111111111111111 
*Wl000$WOFF$P* *0400$00FF$C* 

Set Window: 1000,0FF Set Overload: 400,0FF 

I 1111111111111111111111111111111111 
*F60$H* 

Set Scaler Count Time: 60 

11111111111111111 IIII I I IIIII Ill llll 
*SU7$I* 

Set Readout Units= counts 

I llllllll llll llll 111111111111111111 11111111111111111 IIII I I IIII IIII IIII 
*SB1$-* *SM0$3* 

Set Readout Time Base= min Set Readout Range Multiplier= auto 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 
*SL1.632676E-05$$* 

Set Dead Time: l.632676E-05 

I IIIIIIII IIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*SC1.000000E+00$0* 

Set Calibration Constant: 1.000000E+OO 

I IIIIIIII Ill 11111111111111111111111111111111111111111111111111111 
*M44-10CPM$-* 

Set Detector Model: 44-lOCPM 

I IIIIIIII Ill lllll lllll lllll lllll lllll 111111111111111111 
*N229176$3* 

Set Detector Serial#: 229176 

I IIIIIII IIII IIII IIIIII IIIII IIIII IIIII IIIII IIIII IIIIII Ill II I Ill lllll 111111111111111111 
*Jl.OOOOOOE+09$V* 

Set Raterneter Alarm: l.OOOOOOE+09 

I IIIIIIII Ill lllll lllll lllll lllll lllll lllll 111111111111111111 
*K1000000$H* 

Set Scaler Alarm: 1000000 

I IIIIIIII II/ 1111111111111111111111111111111111111111111111111111111111111111111111111 
*Pl.OOOOOOE+D9$.* 

Set Dose Alarm: l.OOOOOOE+09 

I IIIIIIII IIIII Ill llll I I llll /1111111 
*SP2S8* 

SAVE PARAMETERS AS D2 
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EncrgyS0lutio11s Services, Inc, 
1570 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Fax: (865) 220-1346 

Th' C fi IS crti ,cate wil lb 'cd b C b . Ch e nccomnant )V ali ration arts or R d' h r bl ea In!!l'i w ere 8T'll\11ca C 
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CALIBRATION 
CERTIFICATE 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnergyS0lutio11s Services, Inc. Manufacturer: Lud)um 

Address: 1570 Beor Creek Road, Oak Ridge, TN 37830 Model: 2360 Serial Number: 278551 

Contact Name: Tony Riggs Probe: NIA Serial Number: NIA 

Customer Purchase Order I Work Order Calibration Method: 
Number: NIA Number: 2014-13521 Electronic 

INSTRUMENT CALIBRATION INFORMATION 

Ratemeter Response (cpm) 
Scaler 

Calibration (Tolerance ±:l O % Calibration Time Response 
Instrument Standard of Calibration Standard Tolerances 

Range Value Standard Values) Value Base (counts) 
(counts) 

(cpm) (cpm) (min) ±2% 
As Found As Left As Found As Left 

Xl 100 JOO 100 40,000 CPM 0.1 3.92K - 4.08K 3,974 3,974 

XI 250 250 250 40,000CPM 0.5 19.6K • 20.4K 19,869 19,869 

X 1 400 395 400 40,000CPM 1 39.2K - 40.8K 39,736 39,736 

X 10 1,000 1,000 1,000 40,000CPM 2 78.4K - 81.6K 79,461 79,461 

X 10 2,500 2,500 2,500 

X JO 4,000 3,950 4,000 

X 100 I0,000 10,000 10,000 

XIOO 25,000 25,000 25,000 

X 100 40,000 39,500 40,000 

X 1000 100,000 100,000 100,000 Calibrated in accordance with OEM Technical Munual 

X 1000 250,000 250,000 250,000 

X 1000 400,000 395,000 400,000 

STATEMENT OF CERTIFICATION 
We Cl-'flify that the instrumtnt listed ubove was calibrated and inspected prior to shipnK'lll and that it met nII the Manufacturers published operating spc.,<:Jfications, 
We further certify that our Calibration Measurements are traceable to the National Institute of Swndanb and Technology. (We arc not responsible for damage 
incurred durinl! shiomcru or use of this instrument). 
Instrument 

Calibrated Bv: ,?,?'/A-, u;?.,,.?1:...- ReYiewed n,·: Q, 1! Oat.: . .,.,,- Date: '1/;1,, /IL/ 
CaUbration Date: 04/1612014 

V * Calibration Ou .. ....fh riio!l: 10/16/2014 
* Calibration Due(l2 mo.): 04/16/2015 

\. anoratton oue aatc 1s oepcnacnt on u~crs re: utntorv rcqutrcments. g 
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.~ 
:~-~ ERGYSOLUT/ONS 

Page 2 of2 
Model: 2360 Serial Number: 278551 

M&TE Environment.al Conditions 

Volt Meter ID#: 83880126 Cal Due: 04/29/14 Barometer ID#: 3590 Cal Due: 10/09/14 

Pulser ID#: 43855 Cal Due: 05/03/14 Thermometer ID#: 3590 Cal Due: 10/09/14 

Humidity ID#: 958670 Cal Due: 04/26/14 Temp: 22.5 ·c Pressure: 748 mmHg Humidity: 29.5% 

Special Test 

Mechanical Zero Sat ( 1) Unsat ( ) Geotropisrn Sat ( ..J) Unsat ( ) 

LCD Display Check Sat ( ..J) Unsat ( ) Audio Check Sat(--l) Unsat ( ) 

BAT Check Sat ( V) Unsat ( ) Low BAT Set Sat ( v) Unsat ( ) 

Reset Sat ( V) Unsat ( ) 

H V Analog Display Sat ( v) Unsat ( ) As Found As Left 

High Voltage Calibration ( ± I 0%) Alpha Sensltivit)' = 100 mV Alpha Sensitivity = 120mV 

Voltage Tolerance As Found As Left Beta Sensitivity• 3.1 m\' Beta Sensitivity= 3.5 mV 

500 450 • 550 509 Sil Beta Window ... 28.0 mV Beta Window = 30 m V 

1000 900 -1,100 996 1,000 Beta Setpoints •• Pulser counts detected at 3.5 mV ± I mV 
and shut off at 30 mV for beta. For Alpha channel counts 

1500 1,350 • 1,650 1,490 1,496 detected at 120 mV and above. 

H.V. Set With Detector Not Connected Overload to be set with detector to be used 

COMMENTS 

Calibrated in accordance \\'Ith OEM Technical Manual 

See detector certificate for High Voltage setting 

*lll:Callbrated with S ft. cable*~· 

Instrument 

Calibrated BY: ~.47/ ''?"&--/~ Revjewed Bv; v1.1!2 /., Date: iJ;r, //'{ 
"' '* Calibratjon Due (6 rn•,1:vit/16/.2014 

, 
Calibration Date: 04/16/2014 * Calibration Due (12 mo.): 04/16/2015 
· ""a11ornt1on uue uate ts uepenuent on users rcgumtory reqmrcmcnts. 
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CALIBRATION 
CERTIFICATE 

r This Certificate will be accompanied by Calibration Charts or Readin2s when~ ano11cable 

CUSTOMER INFOR.l\<IATION DETECTOR INFORMATION 

Customer Name: EnergySolutions Manufacturer: Ludlum 

Address: 1570 Bear Creek Road, Oak Rldge, TN 37830 Detector Model: 43-93 

Contact Name: Tony Riggs Serial Number: 312642 

Customer Purchase: I Work Order Evaluation Method: 
Order Number: NIA Number: 2014-13521 Source 

DETECTOR EVALUATION INFORMATION 

Source Nuclide Serial Number Activity (dpm) 2 Pi Emissions 
Net Response 4pi Eff 2pi Eff 

lcnm) {%) {%) 

Tb-230 071203 16,590 8,379 / min 2,352 14.2 28.l 

Tc-99 099608 21,311 I0,499/ min 3,303 IS.5 31.5 

Pu:39 071201 20,573 I0,3891 min 3,853 18.7 37.l 

SrY-90 129676 12,201 8,595 / min 3,390 27.8 39.4 

SCALER INFORMATION DETECTOR INFORMATION 

Model Serial Number Due Date Background Operating Voltage Threshold 

2360 278551 04/16/15 l 700V Alpba (120 mV) 

2360 278551 04/16115 188 700\1 Beta (3.5 -30 mVJ 

ATTACHMENTS 

Voltage Plateau: ,Jyi,:s NO MDA/Cross Talk Evaluation: -vYES NO 

COMMENTS LINEARITY TEST (Gross Counts) 

Count l (Toe) 3,511 

Calibrated with S ft. cable 
Count 2 (Mid) 3,571 

Linearity test performed ,,·ith Tc~9, #099608. 
Count 3 (Heel) 3,391 

Calibrated in accordance with original equipment technical 
Average 3,491 manual. 

Pass/Fail PASS (+/~15% Tolerance) 

STATEMENT OF CERTIFICATION 

We C.:rtify thaL tl11.: dcll'Cl'1t listed above was C\'aluatcd for ptopcr operation prior tu shipment and that it met all tlle Manufo.cmrers published opC"niting 
specifications. We further cc:rtir:y that our Calibration Mcasun.'Incnt$ are trac1..,-ablc to the Nutional lniailutc of Standards and Technology. (We arc not n..-sponsibk for 
damti!.'\C incumxl durinil shimncnt (l!' 1,1.sc: of this detector). 
Detector 

Certified Bv; ~"~~ Z~:71!-~ i>?' Re,:icwed Bv: Q,,,/,(.C~ Date: '1/11, II'/ 
Certification Date: 04/16/2014 

• Cen!ific'ittlon Due /6 mo.l: 10/1612014 
* Certification Due (12 mo.): 04/1612015 

u11wranon oue oate u; ucpcnucnt on users regu1atory reqmrements. 
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CALIBRATION 
CERTIFICATE 

Oak Ridge, TN 37830 Email: lsfstaff@cnergysolutions.com http://www.energysolutions.com/ 

IS ert1f1catc w1 Th' C .• ']J b c accomoanie< >v _a 1brat1on . lb Cr Ch arts or R d' J' bl ea 1no..: w ere aoo11ca e h 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnernvSoJutions Manufacturer: 

Address: 1570 Bear Creek Rd Oak Ridoe, TN 37830 Model: 2360 S.N. 278551 

Contact Name: Tonv Rin, s Probe: .43-93 S.N. 312642 

Customer Work Order 
PO No.: NIA Number: 14-13521 {' ... n Method: Source 

Source Information 

lsotooe Source ID Certifcation Date Activitv f d pm l 
a Source Pu-239 071201 5/1/12 20,573 
13 Source Tc-99 099608 8/8/96 21,311 

Ludlum Model 43-93 Hi!lh Voltaoe Plateau with crosstalk 

OperaUng High Back round Aloha Source Beta Source Crosstalk Efficlencv 
Voltage Voltage Alpha Beta Alpha Beta Alpha Beta a to 13 13 to a a 13 

650 0 101 3,298 239 4 2,327 4.32% 0.18% 16.03% 10.45% 
675 1 152 3,647 317 2 2,978 4.72% 0.04% 17.72% 13.26% 

SET 700 2 189 3,768 407 3 3,558 6.09% 0.03% 18.31% 15.81% 
725 1 218 3,919 462 3 3,999 6.59% 0.05% 19.04% 17.74% 
750 3 244 3,878 724 3 4,208 13.21% 0.00% 18.84% 18.60% 

STATEMENT OF CERTIFICATION 
We Certify that the instrument listed above was calibrated and inspected prior to shipment and that it met all the Manufacturers publtshed operating 

specifications. We further certify that our Caltbration Measurements are traceable to the National Institute of Standards and Technology. (We are not 
responsible for damage incurred during shipment or use of this instrument). 

Comments: 

Calibrated By: ~A:.~~ p 
Reviewed By: !)lli()JJJ,,~.-- Date: '//It, /)I{ 

Calibration Date: 4116/14 Calibration Due: 4/16/15 

Page 1 of 1 
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CALIBRATION 
CERTIFICATE 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: Energ)•Sol,rtions Ser\'icts, Inc. Manufacturer: Ludlum 

Address: 1570 Boar Crook Road, Oak Ridge, TN 37830 Model: 2360 Serial Number: ?758?7 

Contact Name: Tony Riggs Probe: NIA Serial Nu nthtr: NIA 

Customer Purchase Order I Work Order Calibr•tion Method: 
Number: N/A Number: 2014-13521 Electronic 

INSTRUMENT CALIBRATION lNFORJIIATION 

Ratemeter Response (tpm) Scaler 
Calibration (Tolerance :10 D/o Calibration Time Response Jnstrumrnl Standard of Calibration Standard Tolerances 

Rance Value Standard Va1ues1 Value 
Base (counts) 

(coun1s) 

(cpm) (cpm) (min) ::t:ltl/c, 
As Found As Left As Found As Left 

XI JOO 100 100 40,000CPM O,J 3,92K - 4.08K 3,967 3,967 

XI 250 2SO 250 40,000CPM 0.5 19.6K - 20.4K 19,833 19,833 

XI 400 395 400 40,000 CPM 1 39,2K • 40,8K 39,663 39,663 

X JO 1,000 1,000 1.000 40,000 CPM 2 78AK. 81.6K 79,118 79,318 

X 10 2,500 2,500 :1,500 

X IO 4,000 3,950 4.000 

X JOO 10,000 10,000 10,000 

X JOO 25,000 25,000 25,000 

X JOO 40,000 39,500 40,000 

X 1000 100,000 100.000 100,000 Calibrated in accordance with OEM Technical Manual 

X 1000 250,000 250,000 250,000 

X 1000 400,000 395,000 400,000 

STATEMENT OF CERTIFICATION 
\Ve Ci.:rtify that the in5tl\Jml.'1H li~1cd i.Jbri\'c Wil$ c.ilihratcd and in~pJ.'Ck't.l pritw to shipmfflt ancl 1ha1 11 ntl.'l :lll lhe Manufacturcn; published op1:ratin1' spcdfka1icm:,. 
Wt• funhl'r Cl·nil')' that l)Ur Culihru1inn Mcw,urcmcnts urc lrJcL:'.ihk lu 1lw Nmiumil ln111i1utc 11fS1undarili and Tt."i.:hncilog) fWc ar•: Ml rt.-spo11sibk for i.lunmgc 
incurred durine !ihiomcnl \,r u~i: t)f 1his instrum..:nl 1. 
Instrument 

Calibrated 8\': 
?JfJ '/ z,,, )' ...:< ' ,, ~ ~ ~-·c--c.. R('viC'Wed B,·: ( /,///) h,-.-~ Date: 'l)Jt IN 

~ * Calibration Due (.OAno:V. -t0/16/2014 
Calibration Dntf: 0411612014 

"1 Cnlibrntion Due 02 rno.): 04/16/2015 
~- 1.,.;;11111rntwn uue date: t:s cJi."}1C:ndcnt (lli u:si:r~ rcgu1;1wry rcqu11'chh."llt~. 
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Pagel of l 
Model: 2.160 Serial Number: 275827 

M&TE En,·ironmental Conditions 

Volt Meter ID#: 83880126 Cal Due: 04129/14 Barometer ID#: 3590 Cal Due: 10/09114 

Pulser ID#: 438SS Cal Due: OS/03114 Thermometer ID#: 3590 Cal Due: 10/09/14 

HumidltJ ID#: 958670 C11l Due: 04/26/14 Temp: 22.S 'C Pressure: 748 mn1Hg Humidity: 29.5 %, 

SpecialT~t 

Mechanical Zero Sat ( ,/) Uusat ( ) Geotropisrn Sat ( , 1) Unsat ( ) 

LCD Display Check Sat ( ,/ ) Uns•t( ) Audio Check Sat ( ,r) Uns11t ( ) 

BAT Check Sat ( ,/) Unsa1 ( ) Low BAT Set Sat (V) Unsat ( ) 

Reset Sat ( ../) Unset ( ) 

H\' Analog Display Sat( ../) Unsat ( ) As Found As Left 

High Voltage Calibration ( ±: IOo/o) Alpha Sensitivity• 90 mV Alpha Sensithity ... 120 mV 

Voltage Tolerance As Found As Left Beta Seosldvlt}' = 3.1 m\' Beta Sensld\ity = !t5 mV 

500 450 • 550 513 516 Ber.a Window"" 28.0 mV Bet.a ·window"" 30 mV 

1000 900 • l,100 993 1,000 Beta Setpoints-~ Pulser counts detected at 3.5 mV ± l mV 
and shut off at 30 mV for beta. For Alpha iehannel eounu; 

1500 1,350 • 1,650 1,484 1,494 detected at 120 mV and abo,·e. 

lt.V. Set With Detector Not Connected o,•orload 10 be set wilh detector to be used 

COMMENTS 

Calibrated in ac:cordl!.nce with OEJ\·1 Technical Manual 

See dettctor certifieale for High Voltage settiog 

*"'Culibrated with 5 ft. cnblr"'"' 

lni;tJ'llment 

Calibrated 8\'; ~~ ?£.,,-t'.---<.. Rt>'\'iewed Bv: 'S.!l!Ut, L"-t "'~ Date-: '! /);, /1'1 

C.1:11ibrution Dute: 04/16/2014 ,;:, * Calibration Due (6'·mo;): 10/16/2014 
* Calibration Due (12 mo.): 04/16/2015 

... LttHrim wn <1ut: uo11: 1s acrcna1.:n1 nn usc.-n. n.:g.u1111nry rcqu1rcmcnt~. 
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CALIBRATION 
CERTIFICATE 

Thi,;: Ccnific-atc will be .ict:ornoani\!d bv Ci:1libru1ion Ch,illl:: or R1.!.:1dinns wlu.-rc tnmlicublc 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Cllstomer Name: EntrgySolutions Manufatturer: Ludlum 

Address: 1570 BeRr Cr«k Ro•d, O•k Ridge, TN .l7830 Oete<tor Model: 43-93 

Contact Name: Tony Riggs Stria! Number: 335833 

Customer' Purchase: / Work Order E,•aluation Method: 
Order Number: N/A Number: 2014-1352) Source 

DETECTOR EVALUATION INFORMATION 

Source Nuclide Serial Number Activity (dpm) 2 Pi Emissions 
NC1 RcspOPS(.' 4pi Eff 2pi Eff 

/coml 1%1 (%1 

Th-230 071203 16,590 8_:179/ min 2,362 14.2 28.2 

Tc-99 099608 21,311 10,4991 min 3,561 16.7 33.9 

Pu"9 071201 20,573 I 0,389 I min 3,890 18.9 37.4 

SrY-90 129676 12,201 8,595 I min 3,39.3 ?7.8 39.5 

SCALER INFORMATION DETECTOR INFORMATION 
--·-

Model Serial Numbrr Due Date Background Operating Voltage Threshold 

2360 275827 04116/15 I 825\' Alpha (120 rnY) 

2360 275827 04/16115 189 825V Bota (3.5 • 30 rnV) 

ATTACHMENTS 

Voltage Plateau: v\'ES NO MDAICross Talk Evaluaf1011: ,YES NO 
-

COMMENTS LINEARITY TEST (Gross Counts) 

Counl I (TO<) 3,660 

Calibrated with 5 rt. cable 
Coun1 2 (Mid) 3,810 

Linl"erity test performed with Tc .. 99, #(199608. 
Coun1 3 (He-el) 3,780 

Cnlibrutcd in aceordanee with original equipmem technical 
Au:rage ,l,750 manual. 

Pass/Fail PASS (+/-15o/~ Toh•rnnce) 

STATEMENT OF CERTIFICATION 
\V~· (\:riify that th~· d\.'kcl!,r li~kd ,11;,nvi: \\;l:,. C\.iluat~-..1 for pmp,:~ t)ptr.uinn priortn shirm"nt mid Ihm ii mc1 illl thl!' M:mufadun .. -r.-. puhlished ore:rnting 
'.'>)ll',,:ific,uiom w,_, liu1hi:1 l·l·l1il) 1ha1 n111 (';11ihn1tiim l'vk,1~un:ml'Hb i!ll' tr.u.:cahk ti• the N11tin11;il lmlilUlr pf St•m<l;.m.b nnd I whnn!og)'. i \Ve .u·,· uni r(•:.;pomibk lo1 
U:1nmtc iricun..:11 Jurin!! ~1tivl11l'lll (11 u~~· ,ifthi~ <lclcd(11] . 
Detector 

Certified B,·: 
. 'z / /;.-::~~-;;. ~.,:7~::.c Rniewcd B,·: ' , '/I kc v'! I I Ii. l'.'-<-·~A" - Dute: '/)!i/11 

"' I * Certi'fi"'"''"()(i Dul! (6 mo.l: 10116/2014 
Certificmion Date: 0~/16fl01.t 

I~ Cenificaiiori Pue (12 mo.): 04/16/2015 
.. \ ~11111rauon ou1: uatc 1:- acri.:ntl(.:nt {,n usi,:rs rcgumtory n:quircmcnt!'.'. 
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CALIBRATION 
CERTIFICATE 

Oak Ridg,-. TN 37830 Email: I sfs1amQ·cncrgysol utions.com http://www.energysolutions.com/ 

C TI1b .citificutc \l.·ilJ be accompanied bv Calihra1ion Charts or Re::idlnu:s where aoolicabk 

CUSTOMER INFORMATION INSTRUMENT INFORMATION 

Customer Name: EnernvSolutions Manufacturer: 

Address: 1570 Bear Creek Rd Oak Ridge, TN 37830 Model: 2360 S.N. 275827 

Contact Name: Tonv Ria, s Probe: 43-93 S.N. 335833 

Work Order 
.. M/.<I Number: 14-1 ~!'.?1 .. Source 

Source Information 

Isotope Source ID Certifcalion Date Activitv ( dpm l 
a Source Pu-239 071201 5/1/12 20,573 
r3 Source Tc-99 099608 8/8/96 21,311 

Ludlum Model 43-93 Hiah Valtaae Plateau with crosstalk 

Operating High Background Alpha Source Beta Source Crosstalk Efficiencv 
Voltage Voltage Aloha Beta m Beta Aloha Beta oto B 1310 Cl Cl 13 

725 0 74 169 2 1,977 2.91% 0.11% 16.24% 8.93% 
750 1 101 189 0 2,488 2.52% 0.00 17.45% 11.20% 
775 1 130 3,648 229 1 3,009 2.81% 0.00% 17.73% 13.51% 
800 0 156 3,736 258 4 3,524 2.85% 0.12% 18.16% 15.80% 

SET 825 0 188 3,776 330 2 3,864 3.96% 0.05% 18.35% 17.25% 
850 3 223 3,881 393 3 4,096 4.65% 0.00% 18.85% 18.17% 

STATEMENT OF CERTIFICATION 
We Certify that the instrument listed above was calibrated and inspe<;ted prior to shipment and that it met all the Manufacturers published operating 

specifications. We further certify that our Calibration Measurements are traceable 10 the National Institute of Standards and Technology. (We are not 
responsible for damage incurred during shipment or use of this instrument) 

Comments: 

Calibrated By: /'.'/' ,' &: Reviewed By: (1 . l'Jt & Date: '// Jt,/;y ·1,,;;/1'4 ~;/.t-C-·<-··· \'?f7' '..:t .:_~:;..-? I - , , .. 
CalibraJion Date: 4116/14 Calibration Due: 4/16/15 

Page 1 of 1 
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CERTIFICATE 
No. 177445 
for a Sealed Radioactive Source 

Source 'J':ypc: Beta Wide Arca Refcrenoc Source 

Product Code 
Drawing 
Dimens!ocs of Aelive Surrace 
Overall Dimensions 
source No. 
Nuclide 

Measurement Data 
Activity 
overall Uncertainty* 
Beta Surface E!ttisslon Rate 
Reference Date 
Traceability' 

Leakage and Contamination Test(s) 
Test Metbod(s)' 
Tes1(s) passed on 

Additional Infonnatioo 
ISO Classlficatlon• 
Rec:ommendcd Working Life• 
Remark 

• sec page 2 (or c:x:plAnaticm 

AmeabM! B1.1dilfr 
GC!'!IJ-I ~ CQ !tu' 
Sliz .Br=udiwt!g. llcJiu.etpai:tu 
a:aunt.ebwtla, HR.A UZI 

P06nUch .bl(m,a.e OCMl~mrc 
~~ Bucl!Llr GmltH, 
Sia !)nr,'Jr,uln.-dl, ~~crltbt 

Bn~I HM 63& 

TCRXl896 
VZ-136& 
036mm 
047mmx3mm 
EZ 259 
Tecltnetlum•99 

364Bq 
:t: lO % 
179 r:t: 10 %in2nsteradian 
9MayI995 
Defitlcd on page 2 

I 
22May 1996 

C.34645 
lOyears 

Gocbift'lm.btu:: 
Ot. ~!'IY :.,, D'E'LUffld:lio 
Vot,lt.ti:nda 4et A~ta.: 

Wtrlfp11g l:l(lu,,!Ja.tg 

p. 10 

I 

Alll0!$llatll Buclllor 
GmbH & C.C KG 
Gieselweg ! 

0-38110 Braunsc 

Pmtfacb 11 49 

0·38001 Braunscnw ig 

Tel. (05307) 930.Q 

Fax (DS307) 931F 

Fax-.Zentrale 930· 

,..Amersh 
'1'h1 H•olth Stirlffil 
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CERTIFICATE 
No. 215395 

for a Sealed Radioactive Source 

Source Type: Alpha Wide Area Reference Source 

Product Code 
Drawing 
Dimensions of Active Surface 
Overall Dimensions 
Source No. 
Nuclide 

Measurement Data 

Activity 
Overall Uncertainty• 
Alpha Surface Emission Rate 
Reference Date 
Traceability' 

Leakage and C.Ontamination Test(s) 

Test Method(s)' 
Test(s) passed on 

Additional Information 
ISO Classification* 
Recommended Working Life* 
Remark 

"' see page 2 for explanation 

Amershamftucbler /] 

, t · 111 ,1 I "' . t 'V 
(Production Manager) 

Ameruham Buchler 

Gml:>H & Co KG 
Sitz BrJunscb11·<:ig, Regi~tergericht 
Brauoscbweig, HRA r.621 

Pers6n!ich haftende Oeie11,chJfo:rio: 
Amernham Buchler GmbH. 

Siu: Braunschwcig. Reg1~tcrg,cricht 
Braunschweig HRB 638 

TZRX1922 
VZ-1368 
036mm 
047mmx3mm 
FD763 
Thorium-230 

339Bq 
± 10 % 
158 s·1 ± 5 % in 2 n steradian 
3 September 1996 
Defined on page 2 

I 
10 September 1996 

C.34645 
10 years 

Gctcbilfu:.fi.lhren 

Dr. Anthony J, D'Eutt:lchio 
Voroiuender de~ Aufaieht:.raie,: 
Wolfgang Bilmlberg 

p. 11 

Amersbam Buchler 

GmbH&CoKG 

Gieselweg 1 

D-38110 Braunschweig 

Postfach 11 49 

D-38001 Braunschweig 

Tel. (05307) 930-0 

Fax (05307) 930-293 

Fax-2.entrale 930-237 

,.Amersham 
The Rea.1th Science Group 

Deul!lchc Bank AG Braunscllwei.s, 
DLZ 270 700 JO, Konto 0168815 
Postgiro:1mr Hanl'lQ\'er 
BLZ 250 100 30, Komo 3133 JO.JOO 
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CERID'ICATE OF CALIBRATION 
CUSTOM BETA STANDARDCl' 

Radionuclide Tc-99 Activity 11.98 nCi Serial Number B398 

Reference Date April 1. 1994 Half-Life<,, C 2 .13 ± o. 05 l x 10• years 

Beta Flux Rate ( 2 pi .emission rate 

PRINCIPAL EMISSIONS"' 

.. 
beta 

SOURCE DESCRIPTION 

Energy ·<kev) 

E.a:ic = 294 
E.vg = 85 

15292,5 particles/minute 
3o, s"'8S 

Intensity(%) 

100. 

The activity is homogeneously incorporated into the anodized layer of 
an aluminum plate. The active dimensions are 150 mm by 67 mm and the 
overall dimensions are 159 m:m by 69 m:m by 6.35 m:m thick. 

METHOD OF CALIBRATION 
This is a provisional assay. Final assay results will be reported for 
this source upon completion of intercomparison with the National 
Institute of standards and Technology. 

The total activity and beta flux rate were calibrated on a wide-area 
gas-flow proportional counter using an efficiency determined through 
intercomparison with the National Institute of Standards and 
Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of standards and Technology in cooperation with the U.S. 
council for Energy Awareness. 

TOTAL UNCERTAINTY (99% Confidence Level) 

Notes 

(1) 

(2) 

systematic uncertainty 
Weighing uncertainty 

~ Total uncertainty 

Wvd 
Calibration Laboratory 

± 3.08% 
± 1.01% 
± 4.09% 

Date 

Calibration. O A provisional assay is provided&~WW in the 

Table of Radioactive Isotopes, . , 1986. OR\G\N~ 
•LEAK TEST CERTIFICATION ON REVERSE• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503·9201 Fax (818) 503-0764 
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CERI1F1CATE OF CALIBRATION XG tJF 

CUSTOM ALPHA STANDARD O g 'J 4- 0 CJ. 

Th-230 Activity 100.2 Bq /2,709 nCi) S/N B633 Radionuclide 

Reference Date June 1. 1994 Half-Life< 2 > 87.74 + 0.09 years 

PRINCIPAL EMISSIONs< 2
> 

~ 

alpha 

SOURCE DESCRIPTION 

Energy /keVl 

5456.47 
5499.21 

Intensity/%) 

28,3 
71.6 

The activity is homogeneously incorporated into the anodized layer of 
an aluminum plate. The active dimension are 150 mm by 67 mm with 
overall dimensions of 159 mm by 69 mm by 6.35 mm thick, 

METHOD OF CALIBRATION 

The source was calibrated on a gas-flow proportional counter using an 
efficiency determined through intercomparison with the National 
Institute of Standards and Technology. 

North American Scientific, Inc. actively participates in the 
Radioactivity Measurements Assurance Program conducted by the National 
Institute of Standards and Technology in cooperation with the Nuclear 
Energy Institute. 

TOTAL UNCERTAINTY (99% Confidence Level) 

Systematic uncertainty 
Random uncertainty 
Total uncertainty (quadratic sum) 

Calibration Laboratory 

REFERENCES 

± 3.00% 
+ 1.69% 
± 3.44% 

fl·/ 7 · '7 .. , 
Date 

(1) Table of Radioactive Isotopes, 7th edition, 1986. QR\G\N~l 
•LEAK TEST CERTIFICATION ON REVERSE• 

North American Scientific, Inc. 7435 Greenbush Ave., North Hollywood, CA 91605 (818) 503·9201 Fax (818) 503-0764 



~ 
ENERGYSOLUTIONS 

EnergySolutions Services, Inc. 
15 70 Bear Creek Road 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: lSFStaff@c11crgysolutio11s.com 

JS crt1 1catc w1 11!' C ·r, ·u b caccompan1 
. 

CUS'.fflMERINFORMATION .· 
Customer Name: EnergySolutions Instrument Services 

Address: 1S70 Bear Creek Road, Oak Ridge, TN 37830 

Contact Name: Tony Riggs 

Contract/Task Work Order 

r:,y ,a I ration Ch arts or ea m~s w ere ann 1ca R d" h r bl C 

CALIBRATION 
CERTIFICATE 

INSTRUMENT INFORMATION 
Manufacturer: LudJum 

Model: 3 Serial Number: 87482 

Calibration Method: 
Number: NIA Number: 2014-13486 Electronic end Source 

·" . 
INSTJlW'{.J,NT CALIBRATION INFORMATION . . 

Jnstrument 
Comments 

Instrument Calibration Standard Value Resoonse (± 10%) 
Range (cpm) Before Arter Calibrated In accordance with 

Calibration Calibration CP-IN-Wl-219 

XO.I JOO JOO 100 Pulser: 120935 Cal Due: 10/29114 

XO.I 250 250 250 DVM: 97960214 Cal Due: 06127115 

XO.I 400 390 390 Temp/Press: 3590 Cal Due: 10/09114 

XI 1,000 1,000 l,000 Humidity: 992290 Cal Due: 03112115 

XI 2,500 2,500 2,500 
Temp: 24.J ° C 

XI 4,000 3,900 3,900 Humidity: 36% 

XIO 10,000 10,000 10,000 
Pressure: 742 mm Hg 

X 10 25,000 26,000 25,000 Reset: SAT Se.nsitivity: SAT 

X 10 40,000 40,500 39,500 Audio: SAT Geotropism: SAT 

X 100 100,000 100,000 100,000 FIS Resp: SAT BAT: SAT 

X 100 250,000 260,000 250,000 
Limlte.d Use: 

X 100 400,000 405,000 395,000 XlOO scale for Info only. 

Mech. Zero 0 0 0 
Use with GM Detector. 

HY Verification 

HY Adjustable from 400 to 1,500 1ZJ SAT O UNSAY 
UV St>t at 900 volts to be used with GM 
detectors. 

Precision Test 
Reading I - 24,500 
Reading 2 - 24,500 
Reading 3 - 25,000 
Mean = 24,666 
IZJ SAT n UNSAT 

STATEMENT OF CERTIFICATION 
We Certify that the instrumenl listed above was calibrated and inspected prior to shipment and that it met alt the Manufucturers published operating specifications. 
We funher certify Ihm our Calibration Measurements are traceable to the National lns.titutc of S1andards and Technology. (We are not responsible for damage 
incurred durint:1: shinmcnt or u.<.e <if this instrumentJ. 
Instrument " 

Calibrated Bv: 
'i) M .• I ' Reviewed Bv: Qd//Jc/u~ Date: '7/3?)/ !I/ 

Certification Date: 09/29/2014 
J/ t.11•certification Due 6 mo.): 03/29/2015 

I ,.,Certification Due (12 mo.): 09/2912015 
ca1mrat1on uue uate 1s oepenuam on users regu1atory requm •. 'lllenl'>. 
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~ 
ENERGYS0wTJaVS 

EnergySaJutions Services, Inc:, 
I S70 Bear Creek Rood 
Oak Ridge, TN 37830 
Phone: (877) 462-4873 
Email: ISFSraffru,cncrgysolutiomL~Qill 

" ertl 1cate Wl Th' C ·r, ·11 be accompam ,v 1 ration "ed b Cal"b . Ch arts or m2s w ere ann1 tea e Read' h r bl 

DETECTOR 
CERTIFICATE 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EnergySotulions Services, Inc. Manufaeturer: Ludlum 

Addr .. s: 1570 Bear Creek Road, Oak Ridge, TN 37830 Det«tor Model: 44-9 

Contact Name: T uny Riggs Serial Number; 182586 

Customer Purchase Order I Work Order Evaluation Method: 
Number: NIA Number: 2013-13846 Souree 

DETECTOR EFFICJENCYIRESPONSE.IPRECISION INFORMATION 

I) Source Nuclide: Tc-99 Serial Number: 119720 Original Activity (dpm): 2,562 Certification Date: 10114197 

2) Swrce Nuclide: Tc-99 Serial Numller: ll9718 Original Activity (dpm): 20,520 Certification Date: 10/14/97 

3) Source Nuclide: Tc-99 Serial Number: 069507 Original Aetivlty (dpm): 237,%0 Cenmcatloo Date: 04/0J/95 

Efficiency determloed ullng 180-2 Jig@ l/8" g..,metry 

Source# GrossCPM NetCPM 4pi Efficiency 

Source I 295 255 10.0% 

Source 2 2,200 2,.164) 10.s•;. 

Sourcel 25,000 24,%0 1(1.S•/. 

INSTRUMENT INFORMATION DETECTOR INFORMATION 

Model ~grial N!U!!l!!t (me ~ate Bas!!i:roond Omatl!c VoJtaae Tb.reshold 

3 87482 091?912015 40 900 Volts 35mV 

COMMENTS 

Detocton calibrated with. a Model 3 or 12 and may be used with any Model 3 or 12 provided that the instrument is in 
calibration and tb.e Instrument was previously set up robe used with a GM detector (operating voltage 900Volts) 

STATEMENT OF CERTIFICATION 

We Certify that the detector listed above \lmS evalualed for proper opt'l1l(ion prior to shipment and that it me1 all the Manufacturers published operating 
specifications, Wt:- further certify~' our Calibration Measu.rcmmL'i are tmceabk 10 the National Institute of Standards and Technology, (We are not responsible for 
dama<H' incumxl durin~ sltim,tcm or use of this dctoctori, 
Detector 

1'41~ CertifledBy: MY~· Reviewed Bv: Dat<: !J/:?c)/Jf" 
Certification Date: 09/29/2014 

• Certification Due'(II ril'o.): 0312912015 
• Certification Due (12 mo.}: 09/2912015 

t.AmDratlon aue uutC JS acpenaant oo users regu1atory rcqmremems.. 
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ENERGYSOLUTIONS 

EncrgySolutirms &-rvlccs, Inc. 
1510 Bear Creek Road 
Onk Ridge, TN 37830 
Phone: (877)462-4873 
Email: ISFStaff{"fu:nergysolutions.com 

nus .ert1 1cate wm be accomnanl 
~i·, ". tUSTOMER INFORMATION 

Customer Name: EnernSolutions Instrument Services 

Address: 1570 Bear Creek Road, Oak Ridge, TN 37830 

Contact Name: Tony Riggs 

Contract/Task Work Order 

bv ah muon 

Number: NIA Number: 2014-13846 

arts or h ea me:,; w \.'re anJ,l!cable 

CALIBRATION 
CERTIFICATE 

INSTRUMENT INFORl\lATJON 
Manufacturer: Ludlum 

Model: 3 Serial Number! 164070 

Calibration Method: 
Electronic and Source 

' 
'•;, INSTRUMENT CALIBRATION INFORl\fATION 

' 

Instrument 
Comments 

Instrument Calibration Standard Value Resnonse 1± 10%1 
Range (cpm) Before After : Calibrated in accordanc:e with 

Calibration Calibration • CP-IN-WJ.2J9 

XO.I JOO 100 100 Pulser: ll0935 Cal Due: 10129114 

XO.I 300 300 300 DVM: 97960214 Col Due: 06127115 

XO.I 500 500 490 Temp/Press: 3590 Cal Due: 10109/14 

XI 1,000 1,050 1,000 HumldUy: 992290 Cal Due: 03112115 

XI 3,000 3,250 3,000 
Temp: 24.1 • C 

XI 5,000 5,400 4,900 ffumldlcy: 36% 

X 10 10,000 J0,000 10,000 
Pressure: 742 mmHg 

X JO 30,000 31,500 30,000 Reset: SAT Sensitivity: SAT 

X 10 50,000 52,000 49,500 Audio: SAT Geotroplsm: SAT 

X 100 100,000 100,000 100,000 FIS Resp: SAT BAT:SAT 

X JOO 300,000 310,000 300,000 
Limited Use: 

X JOO 500,000 520,000 500,000 XIOO sC'ale for info only. 

Mech.bro 0 0 0 
Use with GM Dettttor. 

HV Verllleallon ' 

IIV Adjustable from 400 to 1,500 (81SAT 0UNSAT 
HV Set at 900 volts to be used with GM 
detectors. 

: 

freci~ion Test 
Reading l "'I 33,000 
Reading 2 - 32,500 
Reading 3 = 33,000 
Mean=3f1833 
i'xlSAT UNSAT 

STATEMENT OF CERTIFICATION 
We Certify that the instrument listed above was calibrn100 and inspected prior to shipment and that it met all the Manufac"turers publhJuxl (l)JC1"'o1ting specifications. 
We further certify thal our C,dibratkin Measul1;'.ments are 1raceablc to the Natlonttl In.<.titutt ofSun1dards and Teclmology. l We are nol responsible for damage 
iru.:um.'d durine slll,....._,1 or use of this trlstrumentl. 
lnstrnrnent 

Calibrated Bv: M,Q.._i_· Re,:iewtd Bv: G-/11a1/IA~- Date: y/3D//lj 
Certification Oatc: 09/29/2014 

f/ (/I '*Certificatl-On D1:1.! (6 mo.): 03129/2015 
*Cerlilleafion Due (12 mo.): 09129/2015 

· "-'ammmon oue a~ne 1s oe en<1ant on users re umtory requirements. p g 
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~ 
ENERGY SOLUTIONS 

EnergySolutions Services, lnc. 
1570 Bear Creek Road 
Oak Ridge, TN 3 7830 
Phone: (877) 462-4873 
Email: ISFStatlliz.cencrgysq!J1tiom..com 

This Certifica!e will be accom=nied "" Calibration Chans or Readin•s where annlical>le 

DETECTOR 
CERTIFICATE 

CUSTOMER INFORMATION DETECTOR INFORMATION 

Customer Name: EnergySobdions Services, Inc. Manufad:urer: Ludlum 

Address: 1570 Bear Creek Rmld, Oak Ridge, TN 37830 Detector Model: 44-9 

Contact Name: Tony Rlgll" Serial Number: 091215 

Customer Purchase Order I Work Order Enluatlon Method: 
Number: NIA Numl>er: 1013-13846 Source 

DETECTOR EFFICIENCY/RESPONSE/PRECISION INFORMATION 

l) Source Nuclide: Tc-99 Serial Number: 119720 Original Activity (dpm): 2,562 Certification Date: 10/14/97 

2) Source Nuclide: Tc-99 Serial Number: 119718 Original Activity (dpm): 20,520 Certiflcstlon Date; 10114197 

3) S.,urce Nuclide: Tc-'19 Serial Number: 069507 Original Actlvi!)· (dpm): 237,960 Certiflc:adoo Date: 04101/95 

Efliclency determined using 1119-2 Jig@ 113" geometry 

Soun:e# GrossCPM NetCPM 4pi Efficiency I 

Sonrce l 320 285 11.1% 
I 

Sou.rce 2 1,500 2,465 12.0% 

Source 3 36,500 36,465 15.3% ' 
: 

I 
INSTRUMENT INFORMATION DETECTOR INFORMATION 

Model ~erial Xumber Due Date Bagg:cgynd O~t1liDf: Voltafi!e Threshold 

3 194731 0911912015 35 900 Volts 3S m\' 

COMMENTS 

Detectors calibrated with a Model 3 or 12 and may be used with any :1-lodel 3 or 12 provided that the instrument is in 
calibration and !he lnstrumut was previous!}' set up to be used ,.·itb a GM detector (operating voltage 900Volts) 

STATEMENT OF CERTIFICATION 
--We ('cniJ) thitl the dctl.X!tor li:stt."d <1:hl:m: wa~ cv.ulualed for propL"t" <,p,:mtion prir,r to ~hipmcnt and tha.1 lt mct all thl' Mnnufac!Un.'n. published OfN.."nttinit 
~pcdtkatmn.<.. We futth\-"f certify that ourCaJibl"".ition M,..asurement~ ar.; trac~ablc to tht· National lnsutute ol' Standanh and Tcdmok1!il;v. (W.; an: nnt mptm'.\fbk for 

~:na.2e inrumx.l durin;: :;h\Dml.'nl or u~c ,,f thh <.ktCCt(lr J 

Detector - 1,;r k M.Q c, I:, .. ic/ 
Certified Bv: I • Re\'i-twed Bv: ('.,{/ ! ,I$, ':/ "'Jc--· Date: I . _." : 

Certification Datt: 09/29/2014 
* Certillcation D,w(II lnb.'j: 0312912015 
* Certincatlou Due {12 mo.): 0912912015 

t. anuratmn uuc uate 1:-: uepem.mnt on u..ers reguratory rc.•qum.1n.::nts. 
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Appendix E 

Daily Instrument Response Check Data 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

Chi Square Tests 

 

 

 

 

 

 

 

 

 

 

 

 



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2929 Instrument Serial No. 79980

Last Calibration Date: 7/30/2014 Background Count Rate: 0.33 CB

Detector Model: 43-10-1 Detector Serial No.: 082908

Today's Date: 1/25/2015 Data Collected by: William Wylie

NSF Indian Head

Source ID: 099605 Activity 9,480 alphas/min Efficiency: 72.6 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 6431 6430.67 95.50 9120.25
2 6348 6347.67 12.50 156.25
3 6217 6216.67 -118.50 14042.25
4 6252 6251.67 -83.50 6972.25
5 6321 6320.67 -14.50 210.25
6 6289 6288.67 -46.50 2162.25
7 6342 6341.67 6.50 42.25
8 6412 6411.67 76.50 5852.25
9 6339 6338.67 3.50 12.25

10 6297 6296.67 -38.50 1482.25
11 6412 6411.67 76.50 5852.25
12 6225 6224.67 -110.50 12210.25
13 6345 6344 67 9 50 90 2513 6345 6344.67 9.50 90.25
14 6289 6288.67 -46.50 2162.25
15 6256 6255.67 -79.50 6320.25
16 6312 6311.67 -23.50 552.25
17 6339 6338.67 3.50 12.25
18 6349 6348.67 13.50 182.25
19 6423 6422.67 87.50 7656.25
20 6512 6511.67 176.50 31152.25

Total 126710 126703.4 SUM 106243 Σ(CI - c)2

Mean Count:  c 6335
Chi Squared Value (C2): 16.77 10.11 - 30.14 Standard Deviation: 75

 + 20% Value: 7602  - 20% Value: 5068

Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2929 Instrument Serial No. 79980

Last Calibration Date: 7/30/2014 Background Count Rate: 38 CB

Detector Model: 43-10-1 Detector Serial No.: 082908

Today's Date: 1/25/2015 Data Collected by: William Wylie

NSF Indian Head

Source ID: 069604 Activity 10,740 betas/min Efficiency: 44.1 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 4968 4930 22.50 506.25
2 4865 4827 -80.50 6480.25
3 5110 5072 164.50 27060.25
4 5021 4983 75.50 5700.25
5 4876 4838 -69.50 4830.25
6 4923 4885 -22.50 506.25
7 4984 4946 38.50 1482.25
8 4856 4818 -89.50 8010.25
9 4897 4859 -48.50 2352.25

10 4935 4897 -10.50 110.25
11 4850 4812 -95.50 9120.25
12 4957 4919 11.50 132.25
13 4878 4840 67 50 4556 2513 4878 4840 -67.50 4556.25
14 5093 5055 147.50 21756.25
15 4969 4931 23.50 552.25
16 4876 4838 -69.50 4830.25
17 4934 4896 -11.50 132.25
18 5032 4994 86.50 7482.25
19 4989 4951 43.50 1892.25
20 4897 4859 -48.50 2352.25

Total 98910 98150 SUM 109845 Σ(CI - c)2

Mean Count:  c 4908
Chi Squared Value (C2): 22.38 10.11 - 30.14 Standard Deviation: 76

 + 20% Value: 5889  - 20% Value: 3926

Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 278551

Last Calibration Date: 4/16/2014 Background Count Rate: 0.27 CB

Detector Model: 43-93 Detector Serial No.: 312642

Today's Date: 1/25/2015 Data Collected by: William Wylie

NSF Indian Head

Source ID: 089404 Activity 3,000 alphas/min Efficiency: 28.1 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 664 663.73 -2.05 4.20
2 699 698.73 32.95 1085.70
3 674 673.73 7.95 63.20
4 675 674.73 8.95 80.10
5 679 678.73 12.95 167.70
6 699 698.73 32.95 1085.70
7 632 631.73 -34.05 1159.40
8 671 670.73 4.95 24.50
9 662 661.73 -4.05 16.40

10 654 653.73 -12.05 145.20
11 652 651.73 -14.05 197.40
12 679 678.73 12.95 167.70
13 658 657 73 8 05 64 8013 658 657.73 -8.05 64.80
14 663 662.73 -3.05 9.30
15 689 688.73 22.95 526.70
16 632 631.73 -34.05 1159.40
17 667 666.73 0.95 0.90
18 601 600.73 -65.05 4231.50
19 692 691.73 25.95 673.40
20 679 678.73 12.95 167.70

Total 13321 13315.6 SUM 11030.95 Σ(CI - c)2

Mean Count:  c 666
Chi Squared Value (C2): 16.57 10.11 - 30.14 Standard Deviation: 24

 + 20% Value: 799  - 20% Value: 533

Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 278551

Last Calibration Date: 4/16/2014 Background Count Rate: 143 CB

Detector Model: 43-93 Detector Serial No.: 312642

Today's Date: 1/25/2015 Data Collected by: William Wylie

NSF Indian Head

Source ID: 049409 Activity 15,292 betas/min Efficiency: 31.5 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 4280 4137 77.70 6037.29
2 4382 4239 179.70 32292.09
3 4292 4149 89.70 8046.09
4 4241 4098 38.70 1497.69
5 4185 4042 -17.30 299.29
6 4135 3992 -67.30 4529.29
7 4128 3985 -74.30 5520.49
8 4238 4095 35.70 1274.49
9 4139 3996 -63.30 4006.89

10 4287 4144 84.70 7174.09
11 4198 4055 -4.30 18.49
12 4239 4096 36.70 1346.89
13 4187 4044 15 30 234 0913 4187 4044 -15.30 234.09
14 4156 4013 -46.30 2143.69
15 4112 3969 -90.30 8154.09
16 4137 3994 -65.30 4264.09
17 4175 4032 -27.30 745.29
18 4158 4015 -44.30 1962.49
19 4143 4000 -59.30 3516.49
20 4234 4091 31.70 1004.89

Total 84046 81186 SUM 94068.2 Σ(CI - c)2

Mean Count:  c 4059
Chi Squared Value (C2): 23.17 10.11 - 30.14 Standard Deviation: 70

 + 20% Value: 4871  - 20% Value: 3247

Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 275827

Last Calibration Date: 4/16/2014 Background Count Rate: 0.6 CB

Detector Model: 43-93 Detector Serial No.: 335833

Today's Date: 1/25/2015 Data Collected by: William Wylie

NSF Indian Head

Source ID: 089404 Activity 3,000 alphas/min Efficiency: 28.2 %
Radionuclide: Th-230 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 726 725.4 -25.05 627.50
2 715 714.4 -36.05 1299.60
3 720 719.4 -31.05 964.10
4 709 708.4 -42.05 1768.20
5 736 735.4 -15.05 226.50
6 777 776.4 25.95 673.40
7 789 788.4 37.95 1440.20
8 721 720.4 -30.05 903.00
9 764 763.4 12.95 167.70

10 732 731.4 -19.05 362.90
11 755 754.4 3.95 15.60
12 798 797.4 46.95 2204.30
13 721 720 4 30 05 903 0013 721 720.4 -30.05 903.00
14 743 742.4 -8.05 64.80
15 765 764.4 13.95 194.60
16 782 781.4 30.95 957.90
17 719 718.4 -32.05 1027.20
18 775 774.4 23.95 573.60
19 782 781.4 30.95 957.90
20 792 791.4 40.95 1676.90

Total 15021 15009 SUM 17008.95 Σ(CI - c)2

Mean Count:  c 750
Chi Squared Value (C2): 22.67 10.11 - 30.14 Standard Deviation: 30

 + 20% Value: 901  - 20% Value: 600

Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian HeadProject/Location:
Instrument Model: 2360 Instrument Serial No. 275827

Last Calibration Date: 4/16/2014 Background Count Rate: 146 CB

Detector Model: 43-93 Detector Serial No.: 335833

Today's Date: 1/25/2015 Data Collected by: William Wylie

NSF Indian Head

Source ID: 049409 Activity 15,292 betas/min Efficiency: 33.9 %
Radionuclide: Tc-99 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 4287 4141 0.85 0.72
2 4287 4141 0.85 0.72
3 4392 4246 105.85 11204.22
4 4401 4255 114.85 13190.52
5 4337 4191 50.85 2585.72
6 4321 4175 34.85 1214.52
7 4316 4170 29.85 891.02
8 4380 4234 93.85 8807.82
9 4258 4112 -28.15 792.42

10 4321 4175 34.85 1214.52
11 4265 4119 -21.15 447.32
12 4179 4033 -107.15 11481.12
13 4276 4130 10 15 103 0213 4276 4130 -10.15 103.02
14 4329 4183 42.85 1836.12
15 4176 4030 -110.15 12133.02
16 4123 3977 -163.15 26617.92
17 4265 4119 -21.15 447.32
18 4333 4187 46.85 2194.92
19 4201 4055 -85.15 7250.52
20 4276 4130 -10.15 103.02

Total 85723 82803 SUM 102516.55 Σ(CI - c)2

Mean Count:  c 4140
Chi Squared Value (C2): 24.76 10.11 - 30.14 Standard Deviation: 73

 + 20% Value: 4968  - 20% Value: 3312

Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

ALEUT WORLD SOLUTIONS FORM NWT-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head
Instrument Model: 2350-1 Instrument Serial No. 126197

Last Calibration Date: 4/15/2014 Background Count Rate: 2697 CB

Detector Model: 44-10 Detector Serial No.: 229176

Today's Date: 1/25/2015 Data Collected by: William Wylie
Source ID: 092040 Activity 11,900,000 dpm Efficiency: N/A %
Radionuclide: Cs-137 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 218696 215999 179.35 32166.42
2 218589 215892 72.35 5234.52
3 218589 215892 72.35 5234.52
4 218431 215734 -85.65 7335.92
5 217957 215260 -559.65 313208.125 217957 215260 559.65 313208.12
6 218621 215924 104.35 10888.92
7 217897 215200 -619.65 383966.12
8 217863 215166 -653.65 427258.32
9 219221 216524 704.35 496108.92

10 218698 216001 181.35 32887.82
11 218984 216287 467.35 218416.02
12 218752 216055 235.35 55389.62
13 217652 214955 864 65 747619 6213 217652 214955 -864.65 747619.62
14 218544 215847 27.35 748.02
15 217843 215146 -673.65 453804.32
16 219810 217113 1293.35 1672754.22
17 218732 216035 215.35 46375.62
18 217894 215197 -622.65 387693.02
19 218783 216086 266.35 70942.32
20 218777 216080 260.35 67782.12

(C )2
Total 4370333 4316393 SUM 5435814.55 Σ(CI - c)2

Mean Count:  c 215820
Chi Squared Value (C2): 25.19 10.11 - 30.14 Standard Deviation: 535

 + 20% Value: 258984  - 20% Value: 172656

Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015

ALEUT WORLD SOLUTIONS FORM AWS-HPQA004



Aleut World Solutions
Chi-Squared Test of Reliability Data Sheet

Project/Location: NSF Indian Head
Instrument Model: 2350-1 Instrument Serial No. 95352

Last Calibration Date: 4/15/2014 Background Count Rate: 2544 CB

Detector Model: 44-10 Detector Serial No.: 192589

Today's Date: 1/25/2015 Data Collected by: William Wylie
Source ID: 090240 Activity 11,900,000 dpm Efficiency: N/A %
Radionuclide: Cs-137 CPM   CPM
Count Number (Gross) CG (Net) CI (CI -  c  ) (CI -  c  )2

1 212375 209831 90.75 8235.56
2 212507 209963 222.75 49617.56
3 212457 209913 172.75 29842.56
4 211897 209353 -387.25 149962.56
5 212765 210221 480.75 231120.565 212765 210221 480.75 231120.56
6 211398 208854 -886.25 785439.06
7 212785 210241 500.75 250750.56
8 213092 210548 807.75 652460.06
9 213042 210498 757.75 574185.06

10 212785 210241 500.75 250750.56
11 212495 209951 210.75 44415.56
12 212394 209850 109.75 12045.06
13 211895 209351 389 25 151515 5613 211895 209351 -389.25 151515.56
14 212341 209797 56.75 3220.56
15 212387 209843 102.75 10557.56
16 212654 210110 369.75 136715.06
17 211786 209242 -498.25 248253.06
18 211654 209110 -630.25 397215.06
19 211398 208854 -886.25 785439.06
20 211578 209034 -706.25 498789.06

(C )2
Total 4245685 4194805 SUM 5270529.75 Σ(CI - c)2

Mean Count:  c 209740
Chi Squared Value (C2): 25.13 10.11 - 30.14 Standard Deviation: 527

 + 20% Value: 251688  - 20% Value: 167792

Calculations Completed by: William Wylie Date: 1/25/2015

Reviewed by:            Daniel Spicuzza Date: 1/25/2015
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LUDLUM MODEL 2929
DAILY 30 MINUTE BACKGROUND AND EFFICIENCY

For: January 2015, NSF Indian Head

Instrument ID: 79980 Detector ID: O82908
Cal Due Date: 7/30/2015
Sources Used: Alpha S/N: Th-230/099605 Activity: 9,480 alphas/min

Beta S/N: Tc-99/069404 Activity: 10,740 betas/min

Acceptable Range of Background: 0 CPM to 1.3 CPM α
            Background Count Time: 30 Minutes 30 CPM to 47 CPM βγ

Date Total Counts Total Counts      30-Minute Background (CPM) 1-min α Eff. 1- min βγ Eff. Initials
α βγ Source Counts Source Counts

 α βγ 5068-7602 α 3926-5889 βγ

1/26/2015 5 1278 0.2 42.6 6345 67.5 4765 44.1 WW
1/27/2015 6 1185 0.2 39.5 6421 67.5 4802 44.1 WW
1/28/2015 8 1165 0.3 38.8 6298 67.5 4689 44.1 WW
1/29/2015 6 1232 0.2 41.1 6348 67.5 4799 44.1 WW

Reviewed by: Date: 1/30/2015Daniel Spicuzza

ALEUT WORLD SOLUTIONS FORM AWS-013C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 2520-3780 (P/F)

1/26/2015 3/44-9 164070/091215 N 9/29/2015 069604 10,740 50 3000 2950 27 P WW
1/27/2015 3/44-9 164070/091215 N 9/29/2015 069604 10,740 50 3100 3050 28 P WW
1/28/2015 3/44-9 164070/091215 N 9/29/2015 069604 10,740 50 3000 2950 27 P WW
1/29/2015 3/44-9 164070/091215 N 9/29/2015 069604 10,740 40 3200 3160 29 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003CALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 2520-3780 (P/F)

1/26/2015 3/44-9 87482/182656 N 9/29/2015 069604 10,740 50 3000 2950 27 P WW
1/27/2015 3/44-9 87482/182656 N 9/29/2015 069604 10,740 40 3100 3060 28 P WW
1/28/2015 3/44-9 87482/182656 N 9/29/2015 069604 10,740 50 3000 2950 27 P WW
1/29/2015 3/44-9 87482/182656 N 9/29/2015 069604 10,740 40 2900 2860 27 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY microR/hr % FAIL INIT.
Y/N Cs-137 dpm microR/hr microR/hr 717-1076 (P/F)

1/26/2015 19 209746 N 1/20/2016 092040 11,900,000 3 900 897 N/A P WW
1/27/2015 19 209746 N 1/20/2016 092040 11,900,000 3 800 797 N/A P WW
1/28/2015 19 209746 N 1/20/2016 092040 11,900,000 3 800 797 N/A P WW
1/29/2015 19 209746 N 1/20/2016 092040 11,900,000 3 800 797 N/A P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 3247-4871 (P/F)

1/26/2015 2360/43-93 278551/312642 N 4/16/2015 049409 15,292 143 4322 4179 31.5 P WW
1/27/2015 2360/43-93 278551/312642 N 4/16/2015 049409 15,292 132 4285 4153 31.5 P WW
1/28/2015 2360/43-93 278551/312642 N 4/16/2015 049409 15,292 123 4217 4094 31.5 P WW
1/29/2015 2360/43-93 278551/312642 N 4/16/2015 049409 15,292 140 4365 4225 31.5 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Th-230 alphas/min CPM CPM 533-799 (P/F)

1/26/2015 2360/43-93 278551/312642 N 4/16/2015 089404 3,000 1 654 653 28.1 P WW
1/27/2015 2360/43-93 278551/312642 N 4/16/2015 089404 3,000 1 611 610 28.1 P WW
1/28/2015 2360/43-93 278551/312642 N 4/16/2015 089404 3,000 1 623 622 28.1 P WW
1/29/2015 2360/43-93 278551/312642 N 4/16/2015 089404 3,000 2 604 602 28.1 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Tc-99 betas/min CPM CPM 3312-4968 (P/F)

1/26/2015 2360/43-93 275827/335833 N 4/15/2015 049409 15,292 126 4244 4118 33.9 P WW
1/27/2015 2360/43-93 275827/335833 N 4/15/2015 049409 15,292 139 4376 4237 33.9 P WW
1/28/2015 2360/43-93 275827/335833 N 4/15/2015 049409 15,292 135 4276 4141 33.9 P WW
1/29/2015 2360/43-93 275827/335833 N 4/15/2015 049409 15,292 145 4308 4163 33.9 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Th-230 alphas/min CPM CPM 600-901 (P/F)

1/26/2015 2360/43-93 275827/335833 N 4/15/2015 089404 3,000 0 769 817 28.2 P WW
1/27/2015 2360/43-93 275827/335833 N 4/15/2015 089404 3,000 0 785 785 28.2 P WW
1/28/2015 2360/43-93 275827/335833 N 4/15/2015 089404 3,000 1 752 751 28.2 P WW
1/29/2015 2360/43-93 275827/335833 N 4/15/2015 089404 3,000 1 743 742 28.2 P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Cs-137 DPM CPM CPM 172656-258984 (P/F)

1/26/2015 2350-1/44-10 126197/229176 N 4/15/2015 090240 11,900,000 2931 218642 215711 N/A P WW
1/27/2015 2350-1/44-10 126197/229176 N 4/15/2015 090240 11,900,000 3042 217222 214180 N/A P WW
1/28/2015 2350-1/44-10 126197/229176 N 4/15/2015 090240 11,900,000 2865 215762 212897 N/A P WW
1/29/2015 2350-1/44-10 126197/229176 N 4/15/2015 090240 11,900,000 2954 214337 211383 N/A P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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DAILY INSTRUMENT PERFORMANCE TEST LOG SHEET

Project: NSF Indian Head
DATE MODEL/TYPE S/N PHYSICAL CAL. DUE SOURCE SOURCE  BACKGROUND READING Net EFF. PASS/ TECH.

(Meter/Detector) (Meter/Detector) DAMAGE DATE I.D ACTIVITY CPM % FAIL INIT.
Y/N Cs-137 DPM CPM CPM 167792-251688 (P/F)

1/26/2015 2350-1/44-10 95352/192589 N 4/15/2015 090240 11,900,000 2434 213232 210798 N/A P WW
1/27/2015 2350-1/44-10 95352/192589 N 4/15/2015 090240 11,900,000 2512 210954 208442 N/A P WW
1/28/2015 2350-1/44-10 95352/192589 N 4/15/2015 090240 11,900,000 2487 207543 205056 N/A P WW
1/29/2015 2350-1/44-10 95352/192589 N 4/15/2015 090240 11,900,000 2543 211983 209440 N/A P WW

ALEUT WORLD SOLUTIONS FORM AWS-003C
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-10348-1
Client Project/Site: Indian Head

For:
Aleut World Solutions
4300 B Street
Suite 402
Anchorage, Alaska 99503

Attn: Daniel Spicuzza

Authorized for release by:
2/26/2015 3:25:20 PM

Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-10348-1
Project/Site: Indian Head

Job ID: 160-10348-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: Indian Head

Report Number: 160-10348-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt
Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs:

Method 3600C: Cleanup
Method 3620C: Florisil Cleanup
Method 3630C: Silica Gel Cleanup
Method 3640A: Gel-Permeation Cleanup
Method 3650B: Acid-Base Partition Cleanup
Method 3660B: Sulfur Cleanup
Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

TestAmerica St. Louis
Page 3 of 24 2/26/2015
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-10348-1
Project/Site: Indian Head

Job ID: 160-10348-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

RECEIPT

The samples were received on 2/3/2015 1:50 PM; the samples arrived in good condition, properly preserved.  The temperature of the 
cooler at receipt was 17.0º C.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples IHBH18-1 (160-10348-1), IHBH18-3 (160-10348-2), IHBH19-1 (160-10348-3), IHBH19-3 (160-10348-4), IHBH19-5 
(160-10348-5), IHBH20-1 (160-10348-6), IHBH20-2 (160-10348-7), IHBH20-4 (160-10348-8), IHBH21-1 (160-10348-9), IHBH21-2 
(160-10348-10), IHBH21-4 (160-10348-11), IHBH22-3 (160-10348-12), IHBH22-5 (160-10348-13), IHBH23-2 (160-10348-14), IHBH23-4 
(160-10348-15), IHBH24-2 (160-10348-16), IHBH24-3 (160-10348-17), IHBH24-4 (160-10348-18), IHBH25-1 (160-10348-19), IHBH25-2 
(160-10348-20), IHBH25-4 (160-10348-21), IHBH26-1 (160-10348-22), IHBH26-2 (160-10348-23), IHBH26-3 (160-10348-24) and 
IHBH26-5 (160-10348-25) were analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with DOE A01R_Th. The samples were 
dried on 02/04/2015, prepared on 02/06/2015 and 02/10/2015 and analyzed on 02/17/2015, 02/18/2015, 02/19/2015 and 02/23/2015. 

The following sample(s) could not be thoroughly homogenized before sub-sampling was performed due to sample matrix: IHBH18-1 
(160-10348-1), IHBH18-3 (160-10348-2), IHBH19-1 (160-10348-3), IHBH19-3 (160-10348-4), IHBH19-5 (160-10348-5), IHBH20-1 
(160-10348-6), IHBH20-2 (160-10348-7), IHBH20-4 (160-10348-8), IHBH21-1 (160-10348-9), IHBH21-2 (160-10348-10).    The samples 
contain rocks.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
Page 4 of 24 2/26/2015
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123456789101112

TestAmerica St. Louis 
13715 Rider Trail North 

160-1 0348 Chain of Custody Chain of Custody Record 

Earth City, MO 63045 
phone 314298.8566 fax 314.298.8757 Regulatory Program: D DW D NPDES D RCRA 0 Other. 

Client Contact Project Manager: Danid Spicnzza Site Contact Daniel Spicuzza 

AWS,UC 'fel/Fax: 412 $48-7022/888 705-7408 Lab Contact Erika Gish 
615_E. 82nd. Ave. Suite 200 Anal}'sis Turnaround Time 
Anchora_\l_e, AK 99518 D CALENDAR DAYS 0 WORKING DAYS 

(907) 278-2311 Phone TAT if different from Below ___2L 

(907) 278-2350 FAX D 2 weeks z 
D l week 

I 
z 

D 2days ;: 
D 1 day . 

1i. 

Sample 
~ 
(/) 

Type 
.,, 
e 

(C=Comp, #of ~ 
Sample Date Sample Time G-Grab) Matrix Cont. u: 

Project Name: NSF Indian Head 
Site: NSF Indian Head JR Site 1 

Quote# 16001836 

Sam_e_le Identification 

;: -
0 

E (/) 

"' ::, 

(/) ~ 
"' ::a .... 

E " :; 1i. 
0 

't: 
~ .. 

a. 

IHBH18-1 1/2812015 1255 G s 1 N N X 

IHBH1 8-3 1/2812015 1310 G s 1 N N X 

IHBH19-1 1/2812015 1320 G s 1 N N X 

IHBH19-3 1/2812015 1'325 G s 1 N N X 

IHBH19-5 1/28/2015 1338 G s 1 N N X 

IHBH20-1 112912015 0830 G s 1 N N X 

IHBH20-2 1/29/2015 0832 G s 1 N N X 

IHBH20-4 1/29/2015 0835 G s 1 N N X 

IHBH21-1 1/29/2015 0842 G s 1 N N X 

IHBH21-2 1/29/2015 0848 G s 1 N N X 

IHBH21-4 1129/2015 0852 G s 1 N N X 

IHBH22-3 1/29/2015 0907 G s 1 N X 

g~~®ii~1j.t, :#=5-1~~,t ~ ;;~~ij:-1~~i~~i;J~IJ~~;y~~PJ:1;\~~~~:i'm;%~b}·::0: ':}~?:Tu:1:!i!!!!\.~~1.::::~~iit,i .. ;;;:·: :~,-~ t,t~??t: , ;a:1' 

TestAmerica 
T~ t.~ iH" -~ E_!'lVtR01'iM=}i ':"~1. tt:S.o1t.:;C: 

TestAmerica Laboratories, Inc. 

Date:1/2812015 COC No: IH-2015-7 

Carrier: Fed Ex ,~of~COCs 
Ssimpler. William wyrre 

Lab Sampling: L_ 

Job f SDG No.:USN 2014-058 

Sample Specific Notes: 

·''·:ii ', 
Possible Hazard Identification: !Sample Disposal ( A fee may be assessed if samples are retained longer than 1 mo.nth) 
Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the Comments Section if 
,the lab is to dispose of the sample. 

D NoieHazard 0Flafl)mable Oskiolrritmt 0Poison 8 0unknown D Return 1D CT.ent 0 Disposal by Lab 0 Archive for ____ Months • 

Special lnstf\Jctioos/QC Requirements & Comments: QC Level II 

Custody Seal~ Q Yes D-No Custody Seal No.: Cooler Temp. (°C): Obs'd: Corr'd: Therm ·1D-No.: 

Relinquish~ Company: AWS 

13.5""0 
Relinquished by: Company: Company: Datemme: 

Datemme: , ~~Rece~by: 

~4.....o.....\..."-"'S \." '. _,JU ~j__;~ 
Datemme: - IRecei-.ie'd by: 

_j) 
" 

Company: 

,A sn Date/Time: 

,;;.3.5 

Relinquished by: Company· Date/Time: Received in Laboratory by: Company: Datemme: 

Form No. CA.C-Wl~O:Z, Rev. 4.2, dated 04/02/2013 
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2/26/2015

123456789101112

TestAmerica St. Louis 
13715 RiderTrail North 

Earth Ci1y. MO 63045 
phone 314298.8566 fax314.298.8757 

Client Contact 

AWS.LLC 

615 E. 82nd. Ave. Suite 200 

Anchora-9.e, AK 99518 
(907) 278-2311 Phone 

(907) 278-2350 FAX 

Project Name: NSF Indian Head 

Site: NSF Indian Head JR Site 1 

Quote# 16001836 

Sam_!'_le Identification 

IHBH22-5 

IHBH23-2 

IHBH23-4 

IHBH24-2 

IHBH24-3 

IHBH24--4 

IHBH25-1 

IHBH25-2 

IHBH25-4 

IHBH26-1 

IHBH26-2 

IHBH26-3 

Chain of Custody Record 

Regulatory Program: Dow O~PDES 0RCRA 0Dther: 

Project Manager: Daniel Spicuzza Site Contact Daniel Spicuzza 

Tel/Fax: 412 848-7022/888 705-7408 Lab Contact Erika Gish 

Analysis Turnaround Time 

D CALENDAR DAYS 0 WORKING DAYS 

TAT if different from Below ____lL 

D 2 weeks 2 

D 1 week - ;: 2 

D 2days ;: -
0 

D 1 day ~ 
en E 

"' :, 
Q. 

~ E en .. 
Sample en "' I-

" !§ " Type f Q. 
0 0 

(C=Comp, #of ~ 't: 
~ Sample Date Sample Time G=Grab) Matrix Cont. ii: 

~ 
0.. 

1/29/2015 0910 G s 1 N N X 

1/29/2015 0935 G s 1 N N X 

1/29/201.5 0938 G s 1 N N X 

1/29/2015 0945 G s 1 N N X 

1/29/2015 0948 G s 1 N N X 

1/29/2015 0950 G s 1 N N X 

1/29/2015 1000 G s 1 N N X 

1/29/2015 1002 G s 1 N N X 

1/29/2015 1005 G s 1 N N X 

1/29/2015 1010 G s 1 N N X 

1/29/2015 1013 G s 1 N N X 

1/29/2015 1015 G s 1 N N X 

."Pr~_pi:vab()n;:!QsW'!.1/fil~ t,Zf'·J;lc,JW:· 3,t[;l;f?$,Q4,).!j':€~N.O:~~~~~();f{;i.i~f-{~tf' ·r~:j·1':::.:"J:'::;::s·:~:,:;{::·\\~;\ : __ -,,c,.: >-'i'~:->::-· .. ,'' ·,;~:·~;·1''' ,c"t~'.:1::;:C·\~1 :\t..'i) {/ ·; r , 

TestAmierica 
~ l -EAOiHt ~ £:1',"VIRC:N-t!4tt~it~l TESTIH,;;. 

TestAmerica Laboratories, Inc. 

Date:1/2912015 COG No: IH-2015-8 

Carrier: Fed Ex ":l--of ....3,._ COCs 

Sampler: William Wylie 

Lab Sampling: L_ 

Job I SDG No.:USN 2014-058 

Sample Specific Notes: 

Possible Hazard Identification: jSample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 
'Are any samples from a nsted EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the Comments Section if 
the lab is to dispose of the sample. 

D Non-Hazard O Flammable D Skin Irritant D Po~on B 0 Unknown 

Special Instructions/QC Requirements & Comments: QC Level II 

Custody Sea~ct: 0 Yes .(] No 

Relinquishe(i by1 ~ , 
'-C7 t'..L& 

Relinquished by: 

Relinquished by: 

~ 
Custody Seal Noa: 
Company: AWS 

Company: 

Company: 

Datemme: ,_ 

~~~~\..\..~ 
Date/Time: 

Date/Time: 

D Return to Client 0 Disposal by Lab 0 Archrvefor ____ Months. 

!Cooler Temp. ('C):Obs'd: Corr'd: Thenn ID No.: 

Re~~ 
Company: 

'114 5µ._ 
Datemme: L'"' /3,5Z) 

:2,c..q·Jo 
Rece~by: Company: Datemme: 

Received in Laboratory b'y: Company: Datemme: 

Form No. CA-C-Wl-002, Rev. 4.2, dated 04/02/2013 
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123456789101112

TestAmerica St. Louis 
1.3715 Rider Trail North 

Earth City, MO 63045 
phone 314298.8566 fax 314.298.8757 

Client Contact 

AWS, LLC 

615 E. 82nd. Ave. Suite 200 

Anchorage, AK 99518 
(907) 276-2311 Phone 

(907) 276-2350 FAX 
Projecl; Name: NSF Indian Head 

Site: NSF Indian Head JR Site 1 

Quote# 16001836 

Sample Identification 

IHBH26-5 

f""""-

------ ----

Chain of Custody Record 

Regulatory Program: 0 OW D NPDES O RCRA 0 Other. 

Project M3nager: Danie) Spicuzza Site Contact: Daniel Spicuzza 

Tel/Fax: 412 84&-7022/888 705-7408 Lab Contact Erika Gish 

Analysis Turnaround Time 
D CAllN.DAR DAYS - - 0 WORKIN(; DAYS 

TATifdifferentfromBelow ---21-

D 2 weeks 2 

D lweek - ;: z 
D 2 days >- -

0 
D 1 day .. f/) E 

::a :, 
Q. ;: 

~ f/) 0 
,: 

Sample f/) :a .... 
,::, E " Type e Q. 

0 0 (C=Comp, #of .. 't 
~ Sample Date Sample Time G-Grab) Matrix Cont. = .. 

ii: Q. 

1/29/2015 1019 G s 1 N NIX 

--,-___ 
---+--

-r-..L 
~ ...... 
~~ 
'~~ 

1e,~""1tioiiilf~,:,c t,s 1~;.,~li!,<:;!;~ ·1;1:25Q4;,;.,5;;1'11'!1,03,!;~til:'1'3!@}~¥~ , , ,<''- ·,Wi?tk< 

Test America 
tffi! LEA~.; N £lli~.O~fiE.~tA1. ttS1!M~ 

TestAmerica Laboratories, Inc. 

Date:1/2912015 COG No: lH-2015-9 

Carrier: Fed Ex ~ of ....:3=_ COCs 

Sampler. wuriam Wylie 

Lab Sampling: L_ 

Job I SDG No.:USN 2014-058 

Sample Specific Notes: 

r--+--

------ =::::-....... 
Possible Hazard Identification: Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 
Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the Comments Section if 
the lab is to cf1Spose of the sample. 

D Non-Hazard 0Aammable O skinirritant 0 Poison8 El unknown D Return tn Client 0 Disposal by Lab 0 Arcfiive for ____ Months 

Special Instructions/QC Requirements & Comments: QC Level II 

Cust~eals Intact 0 y~ Q No Custody Seal No.: 

Reim~ ~~ 
Company: AWS 

"' 
Relinquished by: Company: 

Relinquished by: Company: 

Cooler Temp. (°C): Obs'd: 

Datemme: \ _ ·JRC]p /)/) _ i. 
I'-'--"~~'-\..""< . ~ 
Datemme: IRe~ved by: 

Datemme: Received in Laboratory by: 

Corr'd: 

Company: 

7'4 ctr'"L 
Company: 

Company: 

Therm ID No.:_ 

Datemme: 

~·3·/S- /85l) 
Datemme: 

Date!Time: 

Form No. CA-C-Wl-002, Rev. 4.2, dated 04/02/2013 



Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-10348-1

Login Number: 10348

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-10348-1 IHBH18-1 Solid 01/28/15 12:55 02/03/15 13:50

160-10348-2 IHBH18-3 Solid 01/28/15 13:10 02/03/15 13:50

160-10348-3 IHBH19-1 Solid 01/28/15 13:20 02/03/15 13:50

160-10348-4 IHBH19-3 Solid 01/28/15 13:25 02/03/15 13:50

160-10348-5 IHBH19-5 Solid 01/28/15 13:38 02/03/15 13:50

160-10348-6 IHBH20-1 Solid 01/29/15 08:30 02/03/15 13:50

160-10348-7 IHBH20-2 Solid 01/29/15 08:32 02/03/15 13:50

160-10348-8 IHBH20-4 Solid 01/29/15 08:35 02/03/15 13:50

160-10348-9 IHBH21-1 Solid 01/29/15 08:42 02/03/15 13:50

160-10348-10 IHBH21-2 Solid 01/29/15 08:48 02/03/15 13:50

160-10348-11 IHBH21-4 Solid 01/29/15 08:52 02/03/15 13:50

160-10348-12 IHBH22-3 Solid 01/29/15 09:07 02/03/15 13:50

160-10348-13 IHBH22-5 Solid 01/29/15 09:10 02/03/15 13:50

160-10348-14 IHBH23-2 Solid 01/29/15 09:35 02/03/15 13:50

160-10348-15 IHBH23-4 Solid 01/29/15 09:38 02/03/15 13:50

160-10348-16 IHBH24-2 Solid 01/29/15 09:45 02/03/15 13:50

160-10348-17 IHBH24-3 Solid 01/29/15 09:48 02/03/15 13:50

160-10348-18 IHBH24-4 Solid 01/29/15 09:50 02/03/15 13:50

160-10348-19 IHBH25-1 Solid 01/29/15 10:00 02/03/15 13:50

160-10348-20 IHBH25-2 Solid 01/29/15 10:02 02/03/15 13:50

160-10348-21 IHBH25-4 Solid 01/29/15 10:05 02/03/15 13:50

160-10348-22 IHBH26-1 Solid 01/29/15 10:10 02/03/15 13:50

160-10348-23 IHBH26-2 Solid 01/29/15 10:13 02/03/15 13:50

160-10348-24 IHBH26-3 Solid 01/29/15 10:15 02/03/15 13:50

160-10348-25 IHBH26-5 Solid 01/29/15 10:19 02/03/15 13:50

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10348-1Client Sample ID: IHBH18-1
Matrix: SolidDate Collected: 01/28/15 12:55

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.631

(2σ+/-)

0.149
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.07191.00
RL MDC

0.139
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04511.000.1520.1410.673Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.05711.000.1320.1240.517Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

98.9

Lab Sample ID: 160-10348-2Client Sample ID: IHBH18-3
Matrix: SolidDate Collected: 01/28/15 13:10

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.713

(2σ+/-)

0.165
(2σ+/-)

102/23/15 16:2202/06/15 14:40pCi/g0.08301.00
RL MDC

0.154
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/23/15 16:22 10.05251.000.1550.1450.660Thorium-230

pCi/g 02/06/15 14:40 02/23/15 16:22 10.04381.000.1420.1340.567Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/23/15 16:22 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.3

Lab Sample ID: 160-10348-3Client Sample ID: IHBH19-1
Matrix: SolidDate Collected: 01/28/15 13:20

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.723

(2σ+/-)

0.167
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.07761.00
RL MDC

0.156
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04511.000.1560.1460.657Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.02411.000.1620.1500.705Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.0

Lab Sample ID: 160-10348-4Client Sample ID: IHBH19-3
Matrix: SolidDate Collected: 01/28/15 13:25

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.571

(2σ+/-)

0.155
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.06581.00
RL MDC

0.147
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.06311.000.1480.1410.526Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04461.000.1310.1260.431Thorium-232

TestAmerica St. Louis
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Client Sample Results
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10348-4Client Sample ID: IHBH19-3
Matrix: SolidDate Collected: 01/28/15 13:25

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

76.1

Lab Sample ID: 160-10348-5Client Sample ID: IHBH19-5
Matrix: SolidDate Collected: 01/28/15 13:38

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.626

(2σ+/-)

0.155
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.08601.00
RL MDC

0.146
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04931.000.1600.1490.687Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.05951.000.1560.1460.654Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.0

Lab Sample ID: 160-10348-6Client Sample ID: IHBH20-1
Matrix: SolidDate Collected: 01/29/15 08:30

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.686

(2σ+/-)

0.162
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.07861.00
RL MDC

0.151
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.05301.000.1460.1380.588Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.03821.000.1390.1310.543Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.8

Lab Sample ID: 160-10348-7Client Sample ID: IHBH20-2
Matrix: SolidDate Collected: 01/29/15 08:32

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.805

(2σ+/-)

0.177
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.06881.00
RL MDC

0.164
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.02421.000.1280.1220.461Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04501.000.1510.1420.619Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.6
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Client Sample Results
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10348-8Client Sample ID: IHBH20-4
Matrix: SolidDate Collected: 01/29/15 08:35

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.633

(2σ+/-)

0.153
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.08461.00
RL MDC

0.143
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.03651.000.1520.1420.664Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04411.000.1470.1380.626Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.0

Lab Sample ID: 160-10348-9Client Sample ID: IHBH21-1
Matrix: SolidDate Collected: 01/29/15 08:42

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.527

(2σ+/-)

0.138
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.06441.00
RL MDC

0.131
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.03811.000.1470.1380.604Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04071.000.1370.1290.530Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.0

Lab Sample ID: 160-10348-10Client Sample ID: IHBH21-2
Matrix: SolidDate Collected: 01/29/15 08:48

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.509

(2σ+/-)

0.140
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.08221.00
RL MDC

0.134
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04571.000.1570.1470.657Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.05421.000.1520.1430.617Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.3

Lab Sample ID: 160-10348-11Client Sample ID: IHBH21-4
Matrix: SolidDate Collected: 01/29/15 08:52

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.589

(2σ+/-)

0.145
(2σ+/-)

102/17/15 12:3802/10/15 13:32pCi/g0.07491.00
RL MDC

0.136
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/17/15 12:38 10.04601.000.1370.1290.552Thorium-230

pCi/g 02/10/15 13:32 02/17/15 12:38 10.04941.000.1090.1050.363Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10348-11Client Sample ID: IHBH21-4
Matrix: SolidDate Collected: 01/29/15 08:52

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/17/15 12:38 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.0

Lab Sample ID: 160-10348-12Client Sample ID: IHBH22-3
Matrix: SolidDate Collected: 01/29/15 09:07

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.590

(2σ+/-)

0.149
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.08431.00
RL MDC

0.141
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.02351.000.1660.1530.752Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04131.000.1500.1400.627Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.5

Lab Sample ID: 160-10348-13Client Sample ID: IHBH22-5
Matrix: SolidDate Collected: 01/29/15 09:10

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.788

(2σ+/-)

0.184
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.08651.00
RL MDC

0.172
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04351.000.1680.1580.690Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.02681.000.1970.1810.921Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

80.0

Lab Sample ID: 160-10348-14Client Sample ID: IHBH23-2
Matrix: SolidDate Collected: 01/29/15 09:35

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.620

(2σ+/-)

0.155
(2σ+/-)

102/19/15 20:5102/10/15 13:32pCi/g0.08311.00
RL MDC

0.146
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/19/15 20:51 10.04511.000.1540.1440.642Thorium-230

pCi/g 02/10/15 13:32 02/19/15 20:51 10.03871.000.1760.1620.814Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/19/15 20:51 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.2
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Client Sample Results
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10348-15Client Sample ID: IHBH23-4
Matrix: SolidDate Collected: 01/29/15 09:38

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.527

(2σ+/-)

0.141
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.08121.00
RL MDC

0.133
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04401.000.1380.1310.539Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.03791.000.1470.1380.608Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.1

Lab Sample ID: 160-10348-16Client Sample ID: IHBH24-2
Matrix: SolidDate Collected: 01/29/15 09:45

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.694

(2σ+/-)

0.169
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.07851.00
RL MDC

0.158
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04191.000.1620.1520.665Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.03661.000.1740.1620.757Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.8

Lab Sample ID: 160-10348-17Client Sample ID: IHBH24-3
Matrix: SolidDate Collected: 01/29/15 09:48

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.556

(2σ+/-)

0.140
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.07271.00
RL MDC

0.132
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04141.000.1350.1270.540Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04351.000.1460.1360.630Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

101

Lab Sample ID: 160-10348-18Client Sample ID: IHBH24-4
Matrix: SolidDate Collected: 01/29/15 09:50

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.655

(2σ+/-)

0.158
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.08031.00
RL MDC

0.148
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04461.000.1500.1410.615Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.05301.000.1430.1350.563Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10348-18Client Sample ID: IHBH24-4
Matrix: SolidDate Collected: 01/29/15 09:50

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.9

Lab Sample ID: 160-10348-19Client Sample ID: IHBH25-1
Matrix: SolidDate Collected: 01/29/15 10:00

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.761

(2σ+/-)

0.176
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.07761.00
RL MDC

0.164
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.02561.000.1760.1640.785Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.02551.000.1590.1490.654Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.9

Lab Sample ID: 160-10348-20Client Sample ID: IHBH25-2
Matrix: SolidDate Collected: 01/29/15 10:02

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.694

(2σ+/-)

0.173
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.09671.00
RL MDC

0.163
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04061.000.1560.1480.608Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04991.000.1670.1570.682Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.5

Lab Sample ID: 160-10348-21Client Sample ID: IHBH25-4
Matrix: SolidDate Collected: 01/29/15 10:05

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.602

(2σ+/-)

0.150
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.08011.00
RL MDC

0.141
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.02321.000.1390.1310.556Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.03721.000.1560.1450.682Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.1
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Client Sample Results
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10348-22Client Sample ID: IHBH26-1
Matrix: SolidDate Collected: 01/29/15 10:10

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.540

(2σ+/-)

0.143
(2σ+/-)

102/19/15 20:5102/10/15 13:32pCi/g0.07411.00
RL MDC

0.136
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/19/15 20:51 10.03951.000.1460.1380.578Thorium-230

pCi/g 02/10/15 13:32 02/19/15 20:51 10.03451.000.1580.1480.673Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/19/15 20:51 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.1

Lab Sample ID: 160-10348-23Client Sample ID: IHBH26-2
Matrix: SolidDate Collected: 01/29/15 10:13

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.557

(2σ+/-)

0.138
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.06421.00
RL MDC

0.130
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.06631.000.1530.1420.672Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04061.000.1560.1440.714Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.5

Lab Sample ID: 160-10348-24Client Sample ID: IHBH26-3
Matrix: SolidDate Collected: 01/29/15 10:15

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.503

(2σ+/-)

0.137
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.07601.00
RL MDC

0.130
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.03821.000.1470.1380.598Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04401.000.1470.1380.601Thorium-232

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.2

Lab Sample ID: 160-10348-25Client Sample ID: IHBH26-5
Matrix: SolidDate Collected: 01/29/15 10:19

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.316

(2σ+/-)

0.101
(2σ+/-)

102/18/15 14:0902/10/15 13:32pCi/g0.05451.00
RL MDC

0.0978
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/10/15 13:32 02/18/15 14:09 10.03521.000.1180.1130.434Thorium-230

pCi/g 02/10/15 13:32 02/18/15 14:09 10.04051.000.1200.1140.445Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10348-25Client Sample ID: IHBH26-5
Matrix: SolidDate Collected: 01/29/15 10:19

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/10/15 13:32 02/18/15 14:09 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

103
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QC Sample Results
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-172717/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 174868 Prep Batch: 172717

Thorium-228
Analyte

U 102/19/15 20:5002/06/15 14:40pCi/g0.0735
MDC

1.00
RL

0.02930.0293
(2σ+/-) (2σ+/-)

MB

-0.003719

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/19/15 20:5002/06/15 14:40pCi/g0.04181.000.04990.04940.07739Thorium-230

102/19/15 20:5002/06/15 14:40pCi/g0.04391.000.01590.0159U0.002700Thorium-232

Tracer

Thorium-229 30 - 110 02/06/15 14:40 02/19/15 20:50 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

99.5

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-172717/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 174869 Prep Batch: 172717

Thorium-230
Analyte

118-819423.1524.5 2.28 1.00 0.0961
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

91.2

LCS

Client Sample ID: DuplicateLab Sample ID: 160-10347-A-21-C DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 174871 Prep Batch: 172717

Thorium-228
Analyte

10.090.66840.698 0.162 1.00 0.0875
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 0.778 0.6307 0.153 1.00 0.0367 pCi/g 0.45 1

Thorium-232 0.692 0.7784 0.172 1.00 0.0452 pCi/g 0.26 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

91.4

DU

Client Sample ID: Method BlankLab Sample ID: MB 160-173066/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 174608 Prep Batch: 173066

Thorium-228
Analyte

U 102/17/15 12:3802/10/15 13:32pCi/g0.0846
MDC

1.00
RL

0.05270.0526
(2σ+/-) (2σ+/-)

MB

0.04455

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/17/15 12:3802/10/15 13:32pCi/g0.03651.000.05910.05830.1105Thorium-230

102/17/15 12:3802/10/15 13:32pCi/g0.04411.000.02200.0220U0.01039Thorium-232

Tracer

Thorium-229 30 - 110 02/10/15 13:32 02/17/15 12:38 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

95.0

MB MB
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QC Sample Results
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-173066/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 174609 Prep Batch: 173066

Thorium-230
Analyte

118-8110525.6124.5 2.50 1.00 0.0759
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

88.6

LCS

Client Sample ID: IHBH21-4Lab Sample ID: 160-10348-11 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 174611 Prep Batch: 173066

Thorium-228
Analyte

10.450.72840.589 0.163 1.00 0.0665
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 0.552 0.5892 0.144 1.00 0.0620 pCi/g 0.13 1

Thorium-232 0.363 0.5492 0.137 1.00 0.0421 pCi/g 0.76 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

92.6

DU
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QC Association Summary
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Rad

Leach Batch: 172182

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-10347-A-21-C DU Duplicate Total/NA

Leach Batch: 172189

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-10348-1 IHBH18-1 Total/NA

Solid Dry and Grind160-10348-2 IHBH18-3 Total/NA

Solid Dry and Grind160-10348-3 IHBH19-1 Total/NA

Solid Dry and Grind160-10348-4 IHBH19-3 Total/NA

Solid Dry and Grind160-10348-5 IHBH19-5 Total/NA

Solid Dry and Grind160-10348-6 IHBH20-1 Total/NA

Solid Dry and Grind160-10348-7 IHBH20-2 Total/NA

Solid Dry and Grind160-10348-8 IHBH20-4 Total/NA

Solid Dry and Grind160-10348-9 IHBH21-1 Total/NA

Solid Dry and Grind160-10348-10 IHBH21-2 Total/NA

Solid Dry and Grind160-10348-11 IHBH21-4 Total/NA

Solid Dry and Grind160-10348-11 DU IHBH21-4 Total/NA

Solid Dry and Grind160-10348-12 IHBH22-3 Total/NA

Solid Dry and Grind160-10348-13 IHBH22-5 Total/NA

Solid Dry and Grind160-10348-14 IHBH23-2 Total/NA

Solid Dry and Grind160-10348-15 IHBH23-4 Total/NA

Solid Dry and Grind160-10348-16 IHBH24-2 Total/NA

Solid Dry and Grind160-10348-17 IHBH24-3 Total/NA

Solid Dry and Grind160-10348-18 IHBH24-4 Total/NA

Solid Dry and Grind160-10348-19 IHBH25-1 Total/NA

Solid Dry and Grind160-10348-20 IHBH25-2 Total/NA

Solid Dry and Grind160-10348-21 IHBH25-4 Total/NA

Solid Dry and Grind160-10348-22 IHBH26-1 Total/NA

Solid Dry and Grind160-10348-23 IHBH26-2 Total/NA

Solid Dry and Grind160-10348-24 IHBH26-3 Total/NA

Solid Dry and Grind160-10348-25 IHBH26-5 Total/NA

Prep Batch: 172717

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 172182160-10347-A-21-C DU Duplicate Total/NA

Solid ExtChrom 172189160-10348-1 IHBH18-1 Total/NA

Solid ExtChrom 172189160-10348-2 IHBH18-3 Total/NA

Solid ExtChrom 172189160-10348-3 IHBH19-1 Total/NA

Solid ExtChrom 172189160-10348-4 IHBH19-3 Total/NA

Solid ExtChrom 172189160-10348-5 IHBH19-5 Total/NA

Solid ExtChrom 172189160-10348-6 IHBH20-1 Total/NA

Solid ExtChrom 172189160-10348-7 IHBH20-2 Total/NA

Solid ExtChrom 172189160-10348-8 IHBH20-4 Total/NA

Solid ExtChrom 172189160-10348-9 IHBH21-1 Total/NA

Solid ExtChrom 172189160-10348-10 IHBH21-2 Total/NA

Solid ExtChromLCS 160-172717/2-A Lab Control Sample Total/NA

Solid ExtChromMB 160-172717/1-A Method Blank Total/NA

Prep Batch: 173066

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 172189160-10348-11 IHBH21-4 Total/NA

Solid ExtChrom 172189160-10348-11 DU IHBH21-4 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Rad (Continued)

Prep Batch: 173066 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 172189160-10348-12 IHBH22-3 Total/NA

Solid ExtChrom 172189160-10348-13 IHBH22-5 Total/NA

Solid ExtChrom 172189160-10348-14 IHBH23-2 Total/NA

Solid ExtChrom 172189160-10348-15 IHBH23-4 Total/NA

Solid ExtChrom 172189160-10348-16 IHBH24-2 Total/NA

Solid ExtChrom 172189160-10348-17 IHBH24-3 Total/NA

Solid ExtChrom 172189160-10348-18 IHBH24-4 Total/NA

Solid ExtChrom 172189160-10348-19 IHBH25-1 Total/NA

Solid ExtChrom 172189160-10348-20 IHBH25-2 Total/NA

Solid ExtChrom 172189160-10348-21 IHBH25-4 Total/NA

Solid ExtChrom 172189160-10348-22 IHBH26-1 Total/NA

Solid ExtChrom 172189160-10348-23 IHBH26-2 Total/NA

Solid ExtChrom 172189160-10348-24 IHBH26-3 Total/NA

Solid ExtChrom 172189160-10348-25 IHBH26-5 Total/NA

Solid ExtChromLCS 160-173066/2-A Lab Control Sample Total/NA

Solid ExtChromMB 160-173066/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-10348-1Client: Aleut World Solutions

Project/Site: Indian Head

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

91.4160-10347-A-21-C DU

Percent Yield (Acceptance Limits)

Duplicate

98.9160-10348-1 IHBH18-1

86.3160-10348-2 IHBH18-3

91.0160-10348-3 IHBH19-1

76.1160-10348-4 IHBH19-3

88.0160-10348-5 IHBH19-5

90.8160-10348-6 IHBH20-1

88.6160-10348-7 IHBH20-2

95.0160-10348-8 IHBH20-4

89.0160-10348-9 IHBH21-1

87.3160-10348-10 IHBH21-2

96.0160-10348-11 IHBH21-4

92.6160-10348-11 DU IHBH21-4

87.5160-10348-12 IHBH22-3

80.0160-10348-13 IHBH22-5

90.2160-10348-14 IHBH23-2

93.1160-10348-15 IHBH23-4

83.8160-10348-16 IHBH24-2

101160-10348-17 IHBH24-3

88.9160-10348-18 IHBH24-4

83.9160-10348-19 IHBH25-1

83.5160-10348-20 IHBH25-2

92.1160-10348-21 IHBH25-4

89.1160-10348-22 IHBH26-1

96.5160-10348-23 IHBH26-2

90.2160-10348-24 IHBH26-3

103160-10348-25 IHBH26-5

91.2LCS 160-172717/2-A Lab Control Sample

88.6LCS 160-173066/2-A Lab Control Sample

99.5MB 160-172717/1-A Method Blank

95.0MB 160-173066/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-10347-1
Client Project/Site: Indian Head

For:
Aleut World Solutions
4300 B Street
Suite 402
Anchorage, Alaska 99503

Attn: Daniel Spicuzza

Authorized for release by:
2/26/2015 3:25:00 PM

Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-10347-1
Project/Site: Indian Head

Job ID: 160-10347-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: Indian Head

Report Number: 160-10347-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt
Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs:

Method 3600C: Cleanup
Method 3620C: Florisil Cleanup
Method 3630C: Silica Gel Cleanup
Method 3640A: Gel-Permeation Cleanup
Method 3650B: Acid-Base Partition Cleanup
Method 3660B: Sulfur Cleanup
Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

TestAmerica St. Louis
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-10347-1
Project/Site: Indian Head

Job ID: 160-10347-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

RECEIPT

The samples were received on 2/3/2015 1:50 PM; the samples arrived in good condition, properly preserved.  The temperature of the 
cooler at receipt was 17.0º C.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples IHBH9-3 (160-10347-1), IHBH9-4 (160-10347-2), IHBH10-1 (160-10347-3), IHBH10-3 (160-10347-4), IHBH10-4 (160-10347-5), 
IHBH10-6 (160-10347-6), IHBH11-1 (160-10347-7), IHBH11-2 (160-10347-8), IHBH11-4 (160-10347-9), IHBH11-5 (160-10347-10), 
IHBH12-1 (160-10347-11), IHBH12-2 (160-10347-12), IHBH12-3 (160-10347-13), IHBH12-4 (160-10347-14), IHBH13-1 (160-10347-15), 
IHBH13-2 (160-10347-16), IHBH13-3 (160-10347-17), IHBH13-5 (160-10347-18), IHBH14-1 (160-10347-19), IHBH14-2 (160-10347-20), 
IHBH14-4 (160-10347-21), IHBH15-1 (160-10347-22), IHBH15-2 (160-10347-23), IHBH15-3 (160-10347-24), IHBH15-4 (160-10347-25), 
IHBH16-1 (160-10347-26), IHBH16-2 (160-10347-27), IHBH16-3 (160-10347-28), IHBH16-5 (160-10347-29) and IHBH17-2 
(160-10347-30) were analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with DOE A01R_Th. The samples were dried on 
02/04/2015, prepared on 02/06/2015 and analyzed on 02/13/2015, 02/14/2015, 02/17/2015, 02/19/2015 and 02/23/2015. 

The following sample(s) could not be thoroughly homogenized before sub-sampling was performed due to sample matrix:  (160-10347-1 
DU), IHBH10-1 (160-10347-3), IHBH10-3 (160-10347-4), IHBH10-4 (160-10347-5), IHBH10-6 (160-10347-6), IHBH11-1 (160-10347-7), 
IHBH11-2 (160-10347-8), IHBH11-4 (160-10347-9), IHBH11-5 (160-10347-10), IHBH12-1 (160-10347-11), IHBH12-2 (160-10347-12), 
IHBH12-3 (160-10347-13), IHBH12-4 (160-10347-14), IHBH13-1 (160-10347-15), IHBH13-2 (160-10347-16), IHBH13-3 (160-10347-17), 
IHBH13-5 (160-10347-18), IHBH14-1 (160-10347-19), IHBH14-2 (160-10347-20), IHBH9-3 (160-10347-1), IHBH9-4 (160-10347-2), 
(160-10347-21 DU), IHBH14-4 (160-10347-21), IHBH15-1 (160-10347-22), IHBH15-2 (160-10347-23), IHBH15-3 (160-10347-24), 
IHBH15-4 (160-10347-25), IHBH16-1 (160-10347-26), IHBH16-2 (160-10347-27), IHBH16-3 (160-10347-28), IHBH16-5 (160-10347-29), 
IHBH17-2 (160-10347-30).    The samples contain rocks.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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123456789101112

TestAmerica St. Louis 
13715 Rider Trail North 

160-1 0347 Chain of Custody Chain of Custody Record 

Earth City, MO 63045 
phone 314.298.8566 fax 314.298.8757 Regulatory Program: Dow 0 NPDES ORCRA 00ther. 

Ciient Contact !Project Manager: Daniel Spicuzza Site Contact Daniel Spicuzza 

IAWS. LLC ITel/Fax: 412 848-7022/888105-7408 Lab Contact: Erika Gish 

615 E. 82nd. Ave. Suite 200 Anal:ysis Turnaround Time 

'Anchorage, AK 99518 0 CAI.ENDAR DAYS 0 WORKING DAYS 

(907) 278-2311 Phone TAT if different from Below ---2::1._ 

(907) 278-2350 FAX D 2 weeks z 
Project Name: NSF Indian Head D lweek z ;:: 

D 2days 

D 1 day 

I I 
Sample 

Type 
(C-Comp.. I I # of 

Sample Date I Sample Time I G-Grab) Matrix cont. 

Site: NSF Indian Head IR Site 1 

Quote#16001836 

Sample Identification 

;:: -
Cl - Cl) E = :. 2 Q. 

E Cl) 
;; 

" 
,:; 

Cl) :. I-.,, E " I ;; Q. 
0 't: j = ii: Q. 

IHBH9--3 1/27/2015 1300 G s N N· X 

IHBH~ 1/27/2015 1305 G s N N X 

IHBH10-1 1/28/2015 0835 G s N N X 

IHBH10-3 1/28/2015 0840 G s N N X 

IHBH10-4 1/28/2015 0842 G s N N X 

IHBH10-6 1128/2015 0846 G s N N X 

IHBH11-1 1/28/2015 0852 G s N N X 

fHBH11-2 1/28/2015 0855 G s N N X 

IHBH1 1-4 1/28/2015 0858 G s N N X 

IHBH11-5 1/28/2015 0902 G s N N X 

IHBH12-1 1/28/2015 0930 G s N N X 

IHBH12-2 1128/2015 0932 G s N N X 
:~<is'ery-atl.01f{f,;e<1~ ,'1;!!1<:l>f~tf/.t,QJ;_,-,:i:;,,i;t25p-4;~4¥l;IN~~ffi=NaOlil~.6,=;Qthi>l(f.?"'.'§;\',.;. · ,.,, ' , :·: ;: i ·, ·,,:•~'f?'.l;se. -f ~. ,:;,;- ,; ,,, ·:' 

Test America 
iMc t.~-S~ llM .S.tWla~~~t....t.t. l'E.S.#1'.folC 

TestAmerica Laboratories, .Inc. 

Date:1/27/2015 COC No: IH-2015-4 

Carrier: Fed Ex of COCs 

Sampler: William Wylie 

Lab Sampling: L_ 

!Job / SDG No.:USN 2014-058 

Sample Se_ecific Notes: 

Possible Hazard Identification: !Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 
IAre any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the Comments Section if 
:the lab is to dispose of the sample. 

0 Noo·Hazaro O Flammable O Skin Irritant D Poison B 0 Unknown 

Special Instructions/QC Requirements & Comments: QC Level II 

0 Return ID Oient 0 Disposal by Lab 0 Archive for ____ Months 

Custody Seals Intact 0 Yes fl O No Custody Seal No.: _!Cooler Temp. ("C): Obs'd: Corrd: Therm ID No.: 

Company: AWS 

i~~sa 
Relinquish~ 

p 
Rerinquished lly: 

~7 .... 
,Datemme: Jent 
1-\.,/\..0....\...\.~\ctRe ~ 

Date/Time: 

~-cJ./5 
Company: 

1/JS[L 
Company: Company: Datemme: oatemme: Re!teived by: 

Relinquished by: Company: Date/Time: Re<;eived in Laboratory by: Company: Date/Time: 

Form No. CA-C-Wl-002, Rev. 4.2, dated 04102/2013 
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123456789101112

TestAmerica St. Louis 
13715 RiderTrail North 

Chain of Custody Record 

Earth City, MO 63045 
phone 314.298.8566 fax 314.298.8757 Regulatory Program: 0DW 0NPDES QRCRA 00t!)er. 

Client Contact Project Manager: Daniel Spic:uxza Site Contact Daniel Spicuzza 

IAWS, LLC IT el/Fa,:: 412 848-7022/888 705-7408 Lab Contact: Erika Gish 
615 E. 82nd. Ave. Suite 200 Analysis Turnaround Time 
IAncho~ge, AK 99518 D CALENDAR DAYS 0 WORKING DA"5 

(907) 278-2311 Phone TAT ifdifferentfrom Below _lL 

(907) 278-2350 FAX D 2 weeks z 
Project Name: NSF Indian Head 0 1 week - ;:: 2 

0 2 days >- -
Cl 

D 1 day " "' E 
ti. :E .: 
~ "' 

~ 
.c. 

Sample "' :E ,-
"C § 0 

Type e ti. 
0 0 

(C-COmp, #of ~ 't: ] Sample Date Sample Time G><Grab}. Matrix Cont. u: " Q. 

Site: NSF Indian Head IR Site 1 

Quote# 16001836 

Sam_ele Identification 

IHBH12-3 1/28/2015 0935 G s 1 N N X 

IHBH12-4 1/28/2015 0940 G s 1 N N X 

IHBH13-1 1/28/2015 0947 G s 1 N N X 

IHBH13-2 1/28/2015 0950 G s 1 N N X 

IHBH13-3 1/28/2015 0952 G s 1 N N X 

IHBH13-5 1/28/2015 0957 G s 1 N N X 

IHBH14-1 1/28/2015 1007 G s 1 N N X 

IHBH14-2 1128/2015 1010 G s 1 N N X 

IHBH14-4 1/28/2015 1013 G s 1 N N X 

IHBH15-1 1/28/2015 1022 G s 1 N N X 

IHBH15-2 1/28/2015 1025 G s 1 N N X 

IHBH15-3 1/28/2015 1028 G s 1 N N X 

[ff~~P0:.~ ;;1;""lc_e.;,•2F f!C:1;,~l'l2SQ4~~fl~Q'.~;,:~l')li!Qfl;;S'ij'iqffiii,~,,-:,,::;:,;:,,,;,,,, ' ,;J .. i;;;~'-<~t:h ' ;,,,:•.: ' 

TestAmerica 
~ t.ti,14):G'l:( », W.V-~ONt..fif; FJJt. 'ri,Sr;~ 

TestAmerica Laboratories, Inc. 

Date:1/2812015 COG No: IH-2015--5 

Carrier: Fed Ex 1--- of COCs 

Sampler: William Wylie 

Lab Sampling: I_ 

Job / SDG No.:USN 2014-058 

Sample Specific Notes: 

Poss.ible Hazard Identification: !Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 
Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the Comments Section if 
lthe lab is to dispose of the sample. 

D Non-Hazartl O Flammable O Skin 1-nt O Poison B , 0 Unknown 

Special Instructions/QC Requirements & Comments: QC Level II 

Custody Seru.:..lr!tact: 

Relinquis~B-... 
r1~ 

Refinquished oy: 

Relinquished by: 

0 Yes 

_A 
D No Custody Seal No.: 

Company: AWS 
... 

Company: 

Company: 

Date/Time: 

h.\ ..... ,.,\,.~\o~J 
Dateffime: 

Datemme: 

0 Return to Client 0 Disposal by Lab 0 !\n:hive for ___ _ Months 

Cooler Temp. ("C): Obs'd: 

IR~ ve,.!) by: £ 
I( ,,IL/ ~ L "-

R&reived by: 

Received in Laboratory by: 

Corr'd: 

Company: 

,/J 572-
Company: 

Company: 

Therm JO No.: 

Datemme: 

,£7.3./6 / 3.s"b 
Datemme: 

Datemme: 

Fann No. CA-C-Wl-002, Rev. 4.2, dated 04/02/2013 

------------- ~---1• ~----:--
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123456789101112

TestAmerica St. Louis 
13715 RiderTrail North 

Earth City, MO 63045 
phone 314298.8566 fax 314.298.8757 

Client Contact 

AWS,LLC 

615 E_ 82nd. Ave. Sutle 200 

'Anchorage, AK 99518 
(907) 278-2311 Phone 

(907) 278-2350 FAX 

Project Name: NSF Indian Head 

Site: NSF Indian Head IR Site 1 

Quote# 16001836 

Sample Identification 

IHBH15--4 

IHBH16-1 

IHBH16-2 

IHBH16-3 

IHBH16-5 

IHBH17-2 

~ 

Chain of Custody Record TestAmerica 
"tHt" t:..C~'\tiG:Al l:ftt E!<!Vt~O;,c.~£~'"1',aL. 11;;:~ Til-lC.: 

Regulatory Program: .Dow 0NPDE5 ORCRA 00ther. TestAmerica Laboratories, lhc. 

!Project Manager: Daniel Spicuzza Site Contact Daniel Spicuzza Date: 1/28/2015 COC No: IH-2015-6 

Tel/Fax: 412 843-7022/888 705-7408 Lab Contact Erika Gish Carrier: Fed Ex ._bf COCs 

Analysis Turnaround Time Sampler: Will.iam Wylie 
o CALENDAR DA'IS -- 0 WORKING DA'IS 

TAT if different from Below _n_ 

D 2 weeks z 
D lweek 2 ;:: 

Lab Sampling: C 
D 2days ;:: -

Q 

D 1 day .. "' E 
Q. "' .: 
~ "' 

0 
.c 

Sample "' "' I-,, E 0 

Type i 0 Q. 
0 (C=Comp, #of 't: 
~ Sample Date Sample Time G-=Grab) Matrix Cont. ;;: " D. 

Job / SDG No.:USN 2014-058 

Sample Specific Notes: 

1/28/2015 1120 G s 1 N N X 

1/28/2015 1230 G s 1 N N X 

1/28/2015 1235 G s 1 N N X 

1/28/2015 1237 G s 1 N N X 

1/28/2015 1239 G s 1 N N X 

1/28/2015 1246 G s 1 N N X 

--,.___ 
--+- I\.. \l - -i-+-1-. 

-.---.c(.' r--+---

Possible Hazard Identification: !Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 
Are any samples from a listed EPA Hazardous Waste? Please List any EPA Wasti, Codes for the. sample in the Comments Section if 
jthe lab is to dispose of the sample. 

0 Non-Hazard O Flammable O Skin Jrrit,,nt O Poison B 0 Unknown I O Rerum tn Oient 0 Disposal by Lab O Archive (or ____ Months 

Special Instructions/QC Requirements & Comments: QC Level I! 

Custody Seals Intact 0 Yes _0 No Custody Seal No.: · TCooler Temp. (°C): Obs'd: Corr'd: Therm ID No.: 

Relinquish~c 1 Company: AWS Datemme: 

I\~ \..,"'s. \ M~ 1rnr:~ Coll)pany: 

719- rsn_ 
Date!Time: 

ol ·d ·IS" i58o 
Relinquished by: Company: Datemme: R!l&ived by; Company: Datemme: 

Relinquished by: Company: Date/Time: Received in Laboratory by: Company: Datemme: 

Form No. CA-C-Wl.{)02, Rev. 4.2, dated 04/02/2013 



Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-10347-1

Login Number: 10347

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)
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Method Summary
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566
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Sample Summary
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-10347-1 IHBH9-3 Solid 01/27/15 13:00 02/03/15 13:50

160-10347-2 IHBH9-4 Solid 01/27/15 13:05 02/03/15 13:50

160-10347-3 IHBH10-1 Solid 01/28/15 08:35 02/03/15 13:50

160-10347-4 IHBH10-3 Solid 01/28/15 08:40 02/03/15 13:50

160-10347-5 IHBH10-4 Solid 01/28/15 08:42 02/03/15 13:50

160-10347-6 IHBH10-6 Solid 01/28/15 08:46 02/03/15 13:50

160-10347-7 IHBH11-1 Solid 01/28/15 08:52 02/03/15 13:50

160-10347-8 IHBH11-2 Solid 01/28/15 08:55 02/03/15 13:50

160-10347-9 IHBH11-4 Solid 01/28/15 08:58 02/03/15 13:50

160-10347-10 IHBH11-5 Solid 01/28/15 09:02 02/03/15 13:50

160-10347-11 IHBH12-1 Solid 01/28/15 09:30 02/03/15 13:50

160-10347-12 IHBH12-2 Solid 01/28/15 09:32 02/03/15 13:50

160-10347-13 IHBH12-3 Solid 01/28/15 09:35 02/03/15 13:50

160-10347-14 IHBH12-4 Solid 01/28/15 09:40 02/03/15 13:50

160-10347-15 IHBH13-1 Solid 01/28/15 09:47 02/03/15 13:50

160-10347-16 IHBH13-2 Solid 01/28/15 09:50 02/03/15 13:50

160-10347-17 IHBH13-3 Solid 01/28/15 09:52 02/03/15 13:50

160-10347-18 IHBH13-5 Solid 01/28/15 09:57 02/03/15 13:50

160-10347-19 IHBH14-1 Solid 01/28/15 10:07 02/03/15 13:50

160-10347-20 IHBH14-2 Solid 01/28/15 10:10 02/03/15 13:50

160-10347-21 IHBH14-4 Solid 01/28/15 10:13 02/03/15 13:50

160-10347-22 IHBH15-1 Solid 01/28/15 10:22 02/03/15 13:50

160-10347-23 IHBH15-2 Solid 01/28/15 10:25 02/03/15 13:50

160-10347-24 IHBH15-3 Solid 01/28/15 10:28 02/03/15 13:50

160-10347-25 IHBH15-4 Solid 01/28/15 11:20 02/03/15 13:50

160-10347-26 IHBH16-1 Solid 01/28/15 12:30 02/03/15 13:50

160-10347-27 IHBH16-2 Solid 01/28/15 12:35 02/03/15 13:50

160-10347-28 IHBH16-3 Solid 01/28/15 12:37 02/03/15 13:50

160-10347-29 IHBH16-5 Solid 01/28/15 12:39 02/03/15 13:50

160-10347-30 IHBH17-2 Solid 01/28/15 12:46 02/03/15 13:50
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Client Sample Results
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10347-1Client Sample ID: IHBH9-3
Matrix: SolidDate Collected: 01/27/15 13:00

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.463

(2σ+/-)

0.128
(2σ+/-)

102/13/15 14:0202/06/15 10:44pCi/g0.05521.00
RL MDC

0.121
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/13/15 14:02 10.05291.000.1430.1350.573Thorium-230

pCi/g 02/06/15 10:44 02/13/15 14:02 10.03741.000.1060.1020.338Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/13/15 14:02 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.9

Lab Sample ID: 160-10347-2Client Sample ID: IHBH9-4
Matrix: SolidDate Collected: 01/27/15 13:05

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.443

(2σ+/-)

0.0725
(2σ+/-)

102/17/15 12:3202/06/15 10:44pCi/g0.03661.00
RL MDC

0.0622
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/17/15 12:32 10.01521.000.07630.06350.503Thorium-230

pCi/g 02/06/15 10:44 02/17/15 12:32 10.005931.000.06350.05490.381Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/17/15 12:32 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.7

Lab Sample ID: 160-10347-3Client Sample ID: IHBH10-1
Matrix: SolidDate Collected: 01/28/15 08:35

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.454

(2σ+/-)

0.125
(2σ+/-)

102/13/15 14:0202/06/15 10:44pCi/g0.06361.00
RL MDC

0.119
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/13/15 14:02 10.02241.000.1360.1280.551Thorium-230

pCi/g 02/06/15 10:44 02/13/15 14:02 10.04171.000.1400.1310.576Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/13/15 14:02 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.4

Lab Sample ID: 160-10347-4Client Sample ID: IHBH10-3
Matrix: SolidDate Collected: 01/28/15 08:40

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.369

(2σ+/-)

0.117
(2σ+/-)

102/13/15 14:0202/06/15 10:44pCi/g0.08631.00
RL MDC

0.113
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/13/15 14:02 10.03721.000.1210.1160.431Thorium-230

pCi/g 02/06/15 10:44 02/13/15 14:02 10.04511.000.1090.1050.355Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10347-4Client Sample ID: IHBH10-3
Matrix: SolidDate Collected: 01/28/15 08:40

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/13/15 14:02 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.0

Lab Sample ID: 160-10347-5Client Sample ID: IHBH10-4
Matrix: SolidDate Collected: 01/28/15 08:42

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.305

(2σ+/-)

0.103
(2σ+/-)

102/13/15 14:0202/06/15 10:44pCi/g0.06231.00
RL MDC

0.0994
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/13/15 14:02 10.03691.000.1300.1230.494Thorium-230

pCi/g 02/06/15 10:44 02/13/15 14:02 10.03951.000.1170.1120.407Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/13/15 14:02 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.6

Lab Sample ID: 160-10347-6Client Sample ID: IHBH10-6
Matrix: SolidDate Collected: 01/28/15 08:46

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.326

(2σ+/-)

0.111
(2σ+/-)

102/13/15 14:0202/06/15 10:44pCi/g0.07971.00
RL MDC

0.107
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/13/15 14:02 10.04431.000.1300.1240.478Thorium-230

pCi/g 02/06/15 10:44 02/13/15 14:02 10.05251.000.1090.1050.343Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/13/15 14:02 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.9

Lab Sample ID: 160-10347-7Client Sample ID: IHBH11-1
Matrix: SolidDate Collected: 01/28/15 08:52

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.521

(2σ+/-)

0.139
(2σ+/-)

102/13/15 14:0202/06/15 10:44pCi/g0.07021.00
RL MDC

0.132
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/13/15 14:02 10.06271.000.1550.1450.647Thorium-230

pCi/g 02/06/15 10:44 02/13/15 14:02 10.04441.000.1480.1390.602Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/13/15 14:02 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.9
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Client Sample Results
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10347-8Client Sample ID: IHBH11-2
Matrix: SolidDate Collected: 01/28/15 08:55

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.565

(2σ+/-)

0.146
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.08671.00
RL MDC

0.138
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.05161.000.1270.1210.464Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.02311.000.1570.1460.692Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.6

Lab Sample ID: 160-10347-9Client Sample ID: IHBH11-4
Matrix: SolidDate Collected: 01/28/15 08:58

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.487

(2σ+/-)

0.139
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.08781.00
RL MDC

0.133
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.02491.000.1330.1260.482Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.02481.000.1440.1360.562Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

85.0

Lab Sample ID: 160-10347-10Client Sample ID: IHBH11-5
Matrix: SolidDate Collected: 01/28/15 09:02

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.598

(2σ+/-)

0.152
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.08041.00
RL MDC

0.144
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.05041.000.1340.1270.491Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.02431.000.1060.1020.324Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.0

Lab Sample ID: 160-10347-11Client Sample ID: IHBH12-1
Matrix: SolidDate Collected: 01/28/15 09:30

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.322

(2σ+/-)

0.0657
(2σ+/-)

102/17/15 12:3202/06/15 10:44pCi/g0.04641.00
RL MDC

0.0599
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/17/15 12:32 10.01801.000.08520.07190.545Thorium-230

pCi/g 02/06/15 10:44 02/17/15 12:32 10.02241.000.06220.05590.325Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10347-11Client Sample ID: IHBH12-1
Matrix: SolidDate Collected: 01/28/15 09:30

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/17/15 12:32 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

75.9

Lab Sample ID: 160-10347-12Client Sample ID: IHBH12-2
Matrix: SolidDate Collected: 01/28/15 09:32

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.324

(2σ+/-)

0.111
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.08191.00
RL MDC

0.107
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.05951.000.1300.1240.472Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.05061.000.1230.1180.431Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.1

Lab Sample ID: 160-10347-13Client Sample ID: IHBH12-3
Matrix: SolidDate Collected: 01/28/15 09:35

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.538

(2σ+/-)

0.144
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.07881.00
RL MDC

0.137
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.03961.000.1520.1430.623Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.02441.000.1460.1370.578Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.6

Lab Sample ID: 160-10347-14Client Sample ID: IHBH12-4
Matrix: SolidDate Collected: 01/28/15 09:40

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.460

(2σ+/-)

0.128
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.05571.00
RL MDC

0.122
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.05341.000.1480.1390.602Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.03771.000.1340.1270.512Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.4
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Client Sample Results
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10347-15Client Sample ID: IHBH13-1
Matrix: SolidDate Collected: 01/28/15 09:47

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.698

(2σ+/-)

0.162
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.08311.00
RL MDC

0.151
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.05151.000.1430.1350.578Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.05761.000.1340.1270.510Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.3

Lab Sample ID: 160-10347-16Client Sample ID: IHBH13-2
Matrix: SolidDate Collected: 01/28/15 09:50

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.720

(2σ+/-)

0.172
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.08441.00
RL MDC

0.161
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.05701.000.1650.1550.691Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.04111.000.1430.1360.541Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.1

Lab Sample ID: 160-10347-17Client Sample ID: IHBH13-3
Matrix: SolidDate Collected: 01/28/15 09:52

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.686

(2σ+/-)

0.160
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.06661.00
RL MDC

0.149
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.02351.000.1640.1520.736Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.04361.000.1530.1430.650Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.4

Lab Sample ID: 160-10347-18Client Sample ID: IHBH13-5
Matrix: SolidDate Collected: 01/28/15 09:57

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.630

(2σ+/-)

0.160
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.09431.00
RL MDC

0.151
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.04071.000.1430.1360.544Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.04921.000.1600.1500.664Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10347-18Client Sample ID: IHBH13-5
Matrix: SolidDate Collected: 01/28/15 09:57

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

85.0

Lab Sample ID: 160-10347-19Client Sample ID: IHBH14-1
Matrix: SolidDate Collected: 01/28/15 10:07

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.565

(2σ+/-)

0.143
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.06331.00
RL MDC

0.134
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.03751.000.1450.1360.594Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.04001.000.1470.1380.614Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.8

Lab Sample ID: 160-10347-20Client Sample ID: IHBH14-2
Matrix: SolidDate Collected: 01/28/15 10:10

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.661

(2σ+/-)

0.162
(2σ+/-)

102/14/15 15:4102/06/15 10:44pCi/g0.08301.00
RL MDC

0.152
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 10:44 02/14/15 15:41 10.04611.000.1670.1550.729Thorium-230

pCi/g 02/06/15 10:44 02/14/15 15:41 10.05471.000.1710.1590.762Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 10:44 02/14/15 15:41 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.3

Lab Sample ID: 160-10347-21Client Sample ID: IHBH14-4
Matrix: SolidDate Collected: 01/28/15 10:13

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.698

(2σ+/-)

0.166
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.07531.00
RL MDC

0.155
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.02481.000.1730.1610.778Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.02471.000.1620.1510.692Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.5
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Client Sample Results
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10347-22Client Sample ID: IHBH15-1
Matrix: SolidDate Collected: 01/28/15 10:22

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.689

(2σ+/-)

0.161
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.08031.00
RL MDC

0.150
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.02321.000.1450.1360.596Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.03731.000.1460.1370.607Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.5

Lab Sample ID: 160-10347-23Client Sample ID: IHBH15-2
Matrix: SolidDate Collected: 01/28/15 10:25

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.834

(2σ+/-)

0.173
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.07191.00
RL MDC

0.159
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04081.000.1570.1450.717Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.03511.000.1510.1400.675Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.5

Lab Sample ID: 160-10347-24Client Sample ID: IHBH15-3
Matrix: SolidDate Collected: 01/28/15 10:28

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.692

(2σ+/-)

0.160
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.05941.00
RL MDC

0.150
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.03831.000.1600.1490.695Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04411.000.1480.1390.610Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.0

Lab Sample ID: 160-10347-25Client Sample ID: IHBH15-4
Matrix: SolidDate Collected: 01/28/15 11:20

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.714

(2σ+/-)

0.164
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.06741.00
RL MDC

0.152
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04411.000.1390.1310.539Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04851.000.1390.1310.543Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10347-25Client Sample ID: IHBH15-4
Matrix: SolidDate Collected: 01/28/15 11:20

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.4

Lab Sample ID: 160-10347-26Client Sample ID: IHBH16-1
Matrix: SolidDate Collected: 01/28/15 12:30

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.588

(2σ+/-)

0.148
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.06981.00
RL MDC

0.139
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.02371.000.1700.1570.782Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.03341.000.1280.1220.471Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.8

Lab Sample ID: 160-10347-27Client Sample ID: IHBH16-2
Matrix: SolidDate Collected: 01/28/15 12:35

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.742

(2σ+/-)

0.172
(2σ+/-)

102/23/15 16:2202/06/15 14:40pCi/g0.07851.00
RL MDC

0.161
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/23/15 16:22 10.04041.000.1610.1500.674Thorium-230

pCi/g 02/06/15 14:40 02/23/15 16:22 10.04021.000.1580.1480.657Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/23/15 16:22 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.9

Lab Sample ID: 160-10347-28Client Sample ID: IHBH16-3
Matrix: SolidDate Collected: 01/28/15 12:37

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.745

(2σ+/-)

0.172
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.09001.00
RL MDC

0.160
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.05361.000.1620.1510.698Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.02391.000.1480.1390.606Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.2
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Client Sample Results
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10347-29Client Sample ID: IHBH16-5
Matrix: SolidDate Collected: 01/28/15 12:39

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.449

(2σ+/-)

0.136
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.09191.00
RL MDC

0.131
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.02611.000.1390.1320.503Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.02591.000.1160.1120.363Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

81.0

Lab Sample ID: 160-10347-30Client Sample ID: IHBH17-2
Matrix: SolidDate Collected: 01/28/15 12:46

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.646

(2σ+/-)

0.156
(2σ+/-)

102/19/15 20:5002/06/15 14:40pCi/g0.07731.00
RL MDC

0.146
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/06/15 14:40 02/19/15 20:50 10.04841.000.1410.1330.560Thorium-230

pCi/g 02/06/15 14:40 02/19/15 20:50 10.02341.000.1480.1390.616Thorium-232

Thorium-229 30 - 110

Tracer

02/06/15 14:40 02/19/15 20:50 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.3
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QC Sample Results
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-172569/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 173966 Prep Batch: 172569

Thorium-228
Analyte

U 102/13/15 14:0202/06/15 10:44pCi/g0.0794
MDC

1.00
RL

0.03070.0307
(2σ+/-) (2σ+/-)

MB

-0.007520

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/13/15 14:0202/06/15 10:44pCi/g0.05771.000.06510.06430.1199Thorium-230

102/13/15 14:0202/06/15 10:44pCi/g0.04911.000.01690.0169U0.001036Thorium-232

Tracer

Thorium-229 30 - 110 02/06/15 10:44 02/13/15 14:02 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

96.0

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-172569/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 173967 Prep Batch: 172569

Thorium-230
Analyte

118-819523.1924.5 2.29 1.00 0.0757
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

93.7

LCS

Client Sample ID: IHBH9-3Lab Sample ID: 160-10347-1 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 173969 Prep Batch: 172569

Thorium-228
Analyte

10.100.49060.463 0.144 1.00 0.0954
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 0.573 0.5240 0.144 1.00 0.0547 pCi/g 0.17 1

Thorium-232 0.338 0.4657 0.136 1.00 0.0660 pCi/g 0.53 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

79.4

DU

Client Sample ID: Method BlankLab Sample ID: MB 160-172717/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 174868 Prep Batch: 172717

Thorium-228
Analyte

U 102/19/15 20:5002/06/15 14:40pCi/g0.0735
MDC

1.00
RL

0.02930.0293
(2σ+/-) (2σ+/-)

MB

-0.003719

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/19/15 20:5002/06/15 14:40pCi/g0.04181.000.04990.04940.07739Thorium-230

102/19/15 20:5002/06/15 14:40pCi/g0.04391.000.01590.0159U0.002700Thorium-232

Tracer

Thorium-229 30 - 110 02/06/15 14:40 02/19/15 20:50 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

99.5

MB MB
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QC Sample Results
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-172717/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 174869 Prep Batch: 172717

Thorium-230
Analyte

118-819423.1524.5 2.28 1.00 0.0961
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

91.2

LCS

Client Sample ID: IHBH14-4Lab Sample ID: 160-10347-21 DU

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 174871 Prep Batch: 172717

Thorium-228
Analyte

10.090.66840.698 0.162 1.00 0.0875
RL MDC(2σ+/-)

DU DU

pCi/g
UnitResult Qual LimitResult

Sample Sample

Qual

Uncert.

Total

RER

RER

Thorium-230 0.778 0.6307 0.153 1.00 0.0367 pCi/g 0.45 1

Thorium-232 0.692 0.7784 0.172 1.00 0.0452 pCi/g 0.26 1

Thorium-229

Tracer

30 - 110

DU

Qualifier Limits%Yield

91.4

DU
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QC Association Summary
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Rad

Leach Batch: 172182

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-10347-1 IHBH9-3 Total/NA

Solid Dry and Grind160-10347-1 DU IHBH9-3 Total/NA

Solid Dry and Grind160-10347-2 IHBH9-4 Total/NA

Solid Dry and Grind160-10347-3 IHBH10-1 Total/NA

Solid Dry and Grind160-10347-4 IHBH10-3 Total/NA

Solid Dry and Grind160-10347-5 IHBH10-4 Total/NA

Solid Dry and Grind160-10347-6 IHBH10-6 Total/NA

Solid Dry and Grind160-10347-7 IHBH11-1 Total/NA

Solid Dry and Grind160-10347-8 IHBH11-2 Total/NA

Solid Dry and Grind160-10347-9 IHBH11-4 Total/NA

Solid Dry and Grind160-10347-10 IHBH11-5 Total/NA

Solid Dry and Grind160-10347-11 IHBH12-1 Total/NA

Solid Dry and Grind160-10347-12 IHBH12-2 Total/NA

Solid Dry and Grind160-10347-13 IHBH12-3 Total/NA

Solid Dry and Grind160-10347-14 IHBH12-4 Total/NA

Solid Dry and Grind160-10347-15 IHBH13-1 Total/NA

Solid Dry and Grind160-10347-16 IHBH13-2 Total/NA

Solid Dry and Grind160-10347-17 IHBH13-3 Total/NA

Solid Dry and Grind160-10347-18 IHBH13-5 Total/NA

Solid Dry and Grind160-10347-19 IHBH14-1 Total/NA

Solid Dry and Grind160-10347-20 IHBH14-2 Total/NA

Solid Dry and Grind160-10347-21 IHBH14-4 Total/NA

Solid Dry and Grind160-10347-21 DU IHBH14-4 Total/NA

Solid Dry and Grind160-10347-22 IHBH15-1 Total/NA

Solid Dry and Grind160-10347-23 IHBH15-2 Total/NA

Solid Dry and Grind160-10347-24 IHBH15-3 Total/NA

Solid Dry and Grind160-10347-25 IHBH15-4 Total/NA

Solid Dry and Grind160-10347-26 IHBH16-1 Total/NA

Solid Dry and Grind160-10347-27 IHBH16-2 Total/NA

Solid Dry and Grind160-10347-28 IHBH16-3 Total/NA

Solid Dry and Grind160-10347-29 IHBH16-5 Total/NA

Solid Dry and Grind160-10347-30 IHBH17-2 Total/NA

Prep Batch: 172569

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 172182160-10347-1 IHBH9-3 Total/NA

Solid ExtChrom 172182160-10347-1 DU IHBH9-3 Total/NA

Solid ExtChrom 172182160-10347-2 IHBH9-4 Total/NA

Solid ExtChrom 172182160-10347-3 IHBH10-1 Total/NA

Solid ExtChrom 172182160-10347-4 IHBH10-3 Total/NA

Solid ExtChrom 172182160-10347-5 IHBH10-4 Total/NA

Solid ExtChrom 172182160-10347-6 IHBH10-6 Total/NA

Solid ExtChrom 172182160-10347-7 IHBH11-1 Total/NA

Solid ExtChrom 172182160-10347-8 IHBH11-2 Total/NA

Solid ExtChrom 172182160-10347-9 IHBH11-4 Total/NA

Solid ExtChrom 172182160-10347-10 IHBH11-5 Total/NA

Solid ExtChrom 172182160-10347-11 IHBH12-1 Total/NA

Solid ExtChrom 172182160-10347-12 IHBH12-2 Total/NA

Solid ExtChrom 172182160-10347-13 IHBH12-3 Total/NA

Solid ExtChrom 172182160-10347-14 IHBH12-4 Total/NA

Solid ExtChrom 172182160-10347-15 IHBH13-1 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Rad (Continued)

Prep Batch: 172569 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 172182160-10347-16 IHBH13-2 Total/NA

Solid ExtChrom 172182160-10347-17 IHBH13-3 Total/NA

Solid ExtChrom 172182160-10347-18 IHBH13-5 Total/NA

Solid ExtChrom 172182160-10347-19 IHBH14-1 Total/NA

Solid ExtChrom 172182160-10347-20 IHBH14-2 Total/NA

Solid ExtChromLCS 160-172569/2-A Lab Control Sample Total/NA

Solid ExtChromMB 160-172569/1-A Method Blank Total/NA

Prep Batch: 172717

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 172182160-10347-21 IHBH14-4 Total/NA

Solid ExtChrom 172182160-10347-21 DU IHBH14-4 Total/NA

Solid ExtChrom 172182160-10347-22 IHBH15-1 Total/NA

Solid ExtChrom 172182160-10347-23 IHBH15-2 Total/NA

Solid ExtChrom 172182160-10347-24 IHBH15-3 Total/NA

Solid ExtChrom 172182160-10347-25 IHBH15-4 Total/NA

Solid ExtChrom 172182160-10347-26 IHBH16-1 Total/NA

Solid ExtChrom 172182160-10347-27 IHBH16-2 Total/NA

Solid ExtChrom 172182160-10347-28 IHBH16-3 Total/NA

Solid ExtChrom 172182160-10347-29 IHBH16-5 Total/NA

Solid ExtChrom 172182160-10347-30 IHBH17-2 Total/NA

Solid ExtChromLCS 160-172717/2-A Lab Control Sample Total/NA

Solid ExtChromMB 160-172717/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-10347-1Client: Aleut World Solutions

Project/Site: Indian Head

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

90.9160-10347-1

Percent Yield (Acceptance Limits)

IHBH9-3

79.4160-10347-1 DU IHBH9-3

89.7160-10347-2 IHBH9-4

95.4160-10347-3 IHBH10-1

93.0160-10347-4 IHBH10-3

92.6160-10347-5 IHBH10-4

90.9160-10347-6 IHBH10-6

88.9160-10347-7 IHBH11-1

92.6160-10347-8 IHBH11-2

85.0160-10347-9 IHBH11-4

90.0160-10347-10 IHBH11-5

75.9160-10347-11 IHBH12-1

93.1160-10347-12 IHBH12-2

90.6160-10347-13 IHBH12-3

91.4160-10347-14 IHBH12-4

91.3160-10347-15 IHBH13-1

86.1160-10347-16 IHBH13-2

92.4160-10347-17 IHBH13-3

85.0160-10347-18 IHBH13-5

89.8160-10347-19 IHBH14-1

86.3160-10347-20 IHBH14-2

86.5160-10347-21 IHBH14-4

91.4160-10347-21 DU IHBH14-4

92.5160-10347-22 IHBH15-1

96.5160-10347-23 IHBH15-2

94.0160-10347-24 IHBH15-3

91.4160-10347-25 IHBH15-4

89.8160-10347-26 IHBH16-1

87.9160-10347-27 IHBH16-2

88.2160-10347-28 IHBH16-3

81.0160-10347-29 IHBH16-5

93.3160-10347-30 IHBH17-2

93.7LCS 160-172569/2-A Lab Control Sample

91.2LCS 160-172717/2-A Lab Control Sample

96.0MB 160-172569/1-A Method Blank

99.5MB 160-172717/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica St. Louis
13715 Rider Trail North
Earth City, MO 63045
Tel: (314)298-8566

TestAmerica Job ID: 160-10346-1
Client Project/Site: Indian Head

For:
Aleut World Solutions
4300 B Street
Suite 402
Anchorage, Alaska 99503

Attn: Daniel Spicuzza

Authorized for release by:
2/26/2015 3:26:10 PM

Erika Gish, Project Manager II
(314)298-8566
erika.gish@testamericainc.com

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.

1

2

3

4

5

6

7

8

9

10

11

12

https://secure.testamericainc.com/TotalAccess/login.aspx
http://www.testamericainc.com/AskTheExpert/Expert_index.htm
http://www.testamericainc.com
mailto:erika.gish@testamericainc.com


Table of Contents

Client: Aleut World Solutions
Project/Site: Indian Head

TestAmerica Job ID: 160-10346-1

Page 2 of 25
TestAmerica St. Louis

2/26/2015

Cover Page . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Table of Contents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

Case Narrative . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Chain of Custody . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Receipt Checklists . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Definitions/Glossary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

Method Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

Sample Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

Client Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

QC Sample Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

QC Association Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23

Tracer Carrier Summary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

1

2

3

4

5

6

7

8

9

10

11

12



Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-10346-1
Project/Site: Indian Head

Job ID: 160-10346-1

Laboratory: TestAmerica St. Louis

Narrative

CASE NARRATIVE

Client: Aleut World Solutions

Project: Indian Head

Report Number: 160-10346-1

With the exceptions noted as flags or footnotes, standard analytical protocols were followed in the analysis of the samples and no 
problems were encountered or anomalies observed.  In addition all laboratory quality control samples were within established control 
limits, with any exceptions noted below.  Each sample was analyzed to achieve the lowest possible reporting limit within the constraints of 
the method.  In some cases, due to interference or analytes present at high concentrations, samples were diluted.  For diluted samples, 
the reporting limits are adjusted relative to the dilution required.

TestAmerica St. Louis attests to the validity of the laboratory data generated by TestAmerica facilities reported herein.  All analyses 
performed by TestAmerica facilities were done using established laboratory SOPs that incorporate QA/QC procedures described in the 
application methods.  TestAmerica’s operations groups have reviewed the data for compliance with the laboratory QA/QC plan, and data 
have been found to be compliant with laboratory protocols unless otherwise noted below.

The test results in this report meet all NELAP requirements for parameters for which accreditation is required or available.  Any exceptions 
to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be reproduced, except in full, without the written 
approval of the laboratory.

Calculations are performed before rounding to avoid round-off errors in calculated results.

All holding times were met and proper preservation noted for the methods performed on these samples, unless otherwise detailed in the 
individual sections below.

All solid sample results for Chemistry analyses are reported on an "as received" basis unless otherwise indicated by the presence of a % 
solids value in the method header.  All soil/sediment sample results for radiochemistry analyses are based upon sample as dried and 
disaggregated with the exception of tritium, carbon-14, and iodine-129 by gamma spectroscopy unless requested as wet weight by the 
client.”

Reference the chain of custody and condition upon receipt report for any variations on receipt conditions and temperature of samples on 
receipt
Manual Integrations were performed only when necessary and are in compliance with the laboratory’s standard operating procedure. 
Detailed information can be found in the raw data section of the level IV report.

The following clean-up methods for Organic analyses may have been used on the samples in this data set. Specific methods employed 
are documented on the batch extraction logs:

Method 3600C: Cleanup
Method 3620C: Florisil Cleanup
Method 3630C: Silica Gel Cleanup
Method 3640A: Gel-Permeation Cleanup
Method 3650B: Acid-Base Partition Cleanup
Method 3660B: Sulfur Cleanup
Method 3665A: Sulfuric Acid/Permanganate Cleanup

This laboratory report is confidential and is intended for the sole use of TestAmerica and its client.

TestAmerica St. Louis
Page 3 of 25 2/26/2015
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Case Narrative
Client: Aleut World Solutions TestAmerica Job ID: 160-10346-1
Project/Site: Indian Head

Job ID: 160-10346-1 (Continued)

Laboratory: TestAmerica St. Louis (Continued)

RECEIPT

The samples were received on 2/3/2015 1:50 PM; the samples arrived in good condition, properly preserved.  The temperature of the 
cooler at receipt was 17.0º C.

ISOTOPIC THORIUM (ALPHA SPECTROMETRY)

Samples IHBH1-2 (160-10346-1), IHBH1-3 (160-10346-2), IHBH1-4 (160-10346-3), IHBH1-5 (160-10346-4), IHBH1-6 (160-10346-5), 
IHBH2-1 (160-10346-6), IHBH2-2 (160-10346-7), IHBH2-3 (160-10346-8), IHBH2-4 (160-10346-9), IHBH2-5 (160-10346-10), IHBH2-6 
(160-10346-11), IHBH3-2 (160-10346-12), IHBH3-3 (160-10346-13), IHBH3-5 (160-10346-14), IHBH4-1 (160-10346-15), IHBH4-3 
(160-10346-16), IHBH4-5 (160-10346-17), IHBH5-2 (160-10346-18), IHBH5-4 (160-10346-19), IHBH5-6 (160-10346-20), IHBH6-1 
(160-10346-21), IHBH6-3 (160-10346-22), IHBH6-6 (160-10346-23), IHBH7-1 (160-10346-24), IHBH7-2 (160-10346-25), IHBH7-4 
(160-10346-26), IHBH8-2 (160-10346-27), IHBH8-3 (160-10346-28), IHBH8-4 (160-10346-29) and IHBH9-2 (160-10346-30) were 
analyzed for Isotopic Thorium (Alpha Spectrometry) in accordance with DOE A01R_Th. The samples were dried on 02/03/2015, prepared 
on 02/05/2015 and analyzed on 02/13/2015, 02/23/2015 and 02/24/2015. 

The following sample(s) could not be thoroughly homogenized before sub-sampling was performed due to sample matrix: IHBH1-2 
(160-10346-1), IHBH1-3 (160-10346-2), IHBH1-4 (160-10346-3), IHBH1-5 (160-10346-4), IHBH1-6 (160-10346-5), IHBH2-1 
(160-10346-6), IHBH2-2 (160-10346-7), IHBH2-2 (160-10346-7 MS), IHBH2-2 (160-10346-7 MSD), IHBH2-3 (160-10346-8), IHBH2-4 
(160-10346-9), IHBH2-5 (160-10346-10), IHBH2-6 (160-10346-11), IHBH3-2 (160-10346-12), IHBH3-3 (160-10346-13), IHBH3-5 
(160-10346-14), IHBH4-1 (160-10346-15), IHBH4-3 (160-10346-16), IHBH4-5 (160-10346-17), IHBH5-2 (160-10346-18), IHBH5-4 
(160-10346-19), IHBH5-4 (160-10346-19 MS), IHBH5-4 (160-10346-19 MSD), IHBH5-6 (160-10346-20), IHBH6-1 (160-10346-21), 
IHBH6-3 (160-10346-22), IHBH6-6 (160-10346-23), IHBH7-1 (160-10346-24), IHBH7-2 (160-10346-25), IHBH7-4 (160-10346-26), 
IHBH8-2 (160-10346-27), IHBH8-3 (160-10346-28), IHBH8-4 (160-10346-29), IHBH9-2 (160-10346-30).    The samples contain rocks.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

TestAmerica St. Louis
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123456789101112

TestAmerica St. Louis 
13715 Rider Trail North 

\1111\ 11\IHll\lil!Uill~H 
160-10346 Chain of Custody 

Chain of Custody Record 

Earth City, MO 63045 
phone 314.298.8566 fax314.298.8757 Regulatory Program: D ow 0NPDE5 ORCRA 00ther. 

Client Contact Project Manager: Daniel Spicuzza Site Contact: Daniel Spicuzza 

AWS,LLC Tel/Fax: 412 843-7022/888705--7408 Lab Contact Erika Gish 

615 E. 82nd. Ave. Suite 200 Analysis Turnaround Time 

Anchora_!;!e, AK 99518 D CALENDAR DAYS 0 WORKING DAYS 

(907) 278-2311 Phone TATifdifferent from Below ~ 

(907)_ 278-2350 FAX D 2 weeks z 
Project Name: NSF Indian Head D lweek z ;: 

D 2 days >- -
0 

D 1 day m "' E 

"' ::, a. -;:: 

Site: NSF Indian Head lR Site 1 

Quote#16001836 

~ "' 
0 

.i= 
Sample "' "' I'-

" E 0 

Type ~ 5 a. 
(C=Comp, #of ~ 't: 

0 

Sample Date Sample Time G=-Grab} Matrix Cont. ii: 
m ~ c.. Sample Identification 

IHBH1-2 1/27/2015 0835 G s 1 N N X 

IHBH1-3 1/27/2015 0845 G s 1 N N X 

IHBH1-4 1/27/2015 0850 G s 1 N N X 

IHBH1-5 1/27/2015 0900 G s 1 N N X 

IHBH1-6 1/27/2015 0905 G s 1 N N X 

IHBH2-1 1/27/2015 0930 G s 1 N N X 

IHBH2-2 1/27/2015 0932 G s 1 N y X 

IHBH2-3 1/27/2015 0935 G s 1 N N X 

IHBH2-4 1/27/2015 0940 G s 1 N N X 

IHBH2-5 1/27/2015 0942 G s 1 N N X 

IHBH2-6 1/27/2015 0945 G s 1 N N X 

IHBH3-2 1/27/2015 0950 G s 1 N N X 

e~,:vat(onUsed( 1 'lci!; :'2r-Rl,T, .J2HgsQil.;''4--HN,03~;L5---t,fa0fli 6=-0th.~F ,, • , ; ;;, :" . ~1·: .. ~ t zt±k,t 

Test America 
T~ L~''d)'E'~ 1'~. W'.f1RCNMtn~;A1. T('..S'f~~ 

TestAmerica Laboratories, Inc. 

Date:1/27/2015 COG No: IH-2015-1 

Gamer: Fed Ex of COCs 

Sampler: William Wylie 

Lab Sampling: L_ 

Job I SDG No.:USN 2014-058 

Sample Sp_ecific Notes: 

Possible Hazard Identification: Sample Disposal ( A fee may be assessed if samples are retained longer than .1 month) 
Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the Comments Section if 
the lab is to dispose of the sample. 

D Non-Hazarn D Flammable D Skin 1-nt D Po;son B 0 Unknown 

Special Instructions/QC Requirements & Comments: QC Level II 

C,ldSIQ,,._dy Seals Intact: ,!_ EJ Yes 0 No Custody Seal No.: 

:~d~ ..J. ' Company: AWS Datemme: 

I '\ \1'. di.."= \ '\ ""-Fr 
Relinquished by: -, Company: Datemme: 

Relinquished by: Company: Datemme: 

D Return 1D Cfient 0 Disposal !>Y Lab 0 Archivefor ____ Months 

ICoolerTemp. (°C}: Obs'd:. Corr'd: Therm ID No.: Rm:~ Company: 

774 S77-
Datemme: 

£0,1C ld~D 
Rec:el(ted by: Company: Datemme: 

Received iri Laboratory by: Company: Datemme: 

Form No_ CA-C-Wl~02, Rev. 4.2, dated 04/02/2013 
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123456789101112

TestAmerica St. Louis 
13715 Rider Trail North 

Earth City, MO 63045 
phone 314298.8566 rax314 .. 29B.B757 

Client Contact 

IAWS,LLC 

615 E.-82nd. Ave. Sutte 200 

Anchorage, AK 99518 
(907) 278-2311 Phone 

(907) 278-2350 FAX 
Project Name: NSF Indian Head 

Site: NSF Indian Head IR Site 1 

Quote# 16001836 

Sample Identification 

IHBH3-3 

IHBH3-5 

IHBH4-1 

IHBH4-3 

IHBH4-5 

IHBH5-2 

IHBH5-4 

IHBH5-6 

IHBH6-1 

IHBH6-3 

IHBH6-6 

IHBH7-1 

Chain of Custody Record 

Regulatory Program: Dow 0NPDES 

!Project Manager: Daniel Spicu,za 

ITcl/Fax: 412 848-7022/888 705-7408 

Analysis Turnaround Time 
D CAI.ENDAR DAYS 0 WORKING DAYS 

TATjfClfferentfrom Below~ 

D 2weeks 

D 1 week 

D 2days 

D 1 day 

Sample 
Type 

(C-Camp. # of 
Sample Date Sample Time G=Grab) Matrix Cont. 

1/27/2015 0955 G s 1 

1127/2015 1000 G s 1 

1/27/2015 1005 G s 1 

1/27/2015 1010 G s 1 

1/27/2015 1015 G s 1 

1/27/2015 1045 G s 1 

1/27/2015 1050 G s 1 

1/27/2015 1055 G s 1 

1/27/2015 1100 G s 1 

1/27/2015 1105 G s 1 

1/27/2015 1110 G s 1 

1/27/2015 1215 G s 1 

ORCRA 00ther. 
Site Contact: Daniel Spicuzza 

I 

Lab Contact Erika Gish 

z ,.. 
.. 
Q. 

~ 
U) ,, 
~ 

~ 
ii: 

N 

N 

"N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

z 
,.. 
C, 
u, E :. :, 

;;; -~ 
:E f: 
E u 
c5 a. 
't: .2 
" 0 Q. .. 

NIX 

NIX 

NIX 

NIX 

N IX 

NIX 

YI X 

N IX 

NIX 

NIX 

NIX 

N IX 

TestAmenca 
l RE· t..s.~R t~ E;:'Vl? ON.t:ENT=.t. fE.sr~ 

TestAmerica Laboratories, Inc. 

Date: 1/27/2015 COC No: IH-2015-2 

Carrier: Fed Ex "b of __3,._ CQCs 

Sampler: William Wylie 

Lab Sampling: L_ 

IJob / SDG No.:USN 2014-058 

Sample Specific Notes: 

C~nls-~~-P,<?;t!Y~-~; ·,~:;l~A16PTi -.~~All'.~.b1E8-NQ?iY~~OEl,i;:~,QU\e,!:f X\},': .. zT':·;:·.v~~~ir{~;f(~~';,,; tc/: .. ~-.:J',;~;it;!;-~:'!]:T) '':'~%~~<~,i:rL· ::::_;:: :;;;.:::;;::;:;,!'.:::c~:~~~:·: 
!Possible Hazard Identification: Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month} 

I
Are any samples from a risted EPA Hazardous Waste? Please list any EPA Waste Codes for the sample in the Comments Section if 
the lab is to dispose of the sample. 

0 Noo-Hazarrl . 0Aammable O skinl-ot OPoisonB 0 unknown 1 0RetumtnClient 0rnspo,;s,lby~b 0Arc;hivefor ___ ._ Months 

!Special Instructions/QC Requirements & Comments: QC Level II 

Custody Seals Intact ~ Yes _D No Custody Seal No.: Cooler Temp. ('C): Obs'd: Corr'd: Therm ID No.: 

Datemme: -------r~ve!J, by: /J 
~\.,ts;.\.~ \ \°'S~IC_ M fl ~A U, R~ 

t'~_,L,. ~ 
Company: AWS Company: 

/It STL 
Datemme: 

d· ... ~-15 
Rerinquished by: Company: Datefnme: • !Received by: Company: Datemme: 

Relinquished by: Company: Datemme: Received in Laboratory by: Company: Datemme: 

/.,_35<:J 

Form No. CA-C-Wl-002, Rev. 4.2, dated 04/02/2013 
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123456789101112

TestAmerica St. Louis 
13715 RiderTrail North 

Earth City, MO 63045 
phone 314-298.8566 fax314.298.8757 

Client Contact 

'IAWS,LLC 

615 E. 82nd. Ave. Sutte 200 
Anchora_1J_e, AK 99518 
(907) 278-2311 Phone 
(907) 278-2350 FAX 
Project Name: NSF Indian Head 

Stte: NSF Indian Head JR Site 1 

Quote# 16001836 

Sample Identification 

IHBH7-2 

IHBH7-4 

IHBHB-2 

fHBHB-3 

IHBHS-4 

IHBH9-2 

"-- -

Chain of Custody Record TestAmenca 
11€ t.~ER t!I;' E.:,,,''l(fRON~Jn'A rc.s r ~ G 

Regulatory Program: Dow 0NPDES ORCRA 00ther. T estAinerica Laboratories, Inc. 

!Project Manager: Daniel Spicuzza Site Contact: Daniel Spicuzza Date:1/27/2015 COG No: IH-2015-3 

IT cl/Fax: 412 848--7022/888 705-7408 Lab Contact Erika Gish Carrier: Fed Ex ::3,._ of~- COCs 

Analysis T~maround Time Sampler: William Wylie 
D CA1£NDAR DAYS 0 WORKING DAYS 

TAT ifOrfferentfromBelow _lL 

D 2 weeks z 
D 1 week z ;: 

Lab Sampling: L_ 

D 2 days ->- Q 

D ! day ., U) E 

"" :, 
C. 15 ~ U) &; 

Sample "' "" ,-
.,, E u 

Type l!. a. 0 

i (C=Comp, #of i 't: 
Sample Date Sample Time G-Grab) Matrix Cont. ii: {f 

Job / SDG No.:USN 2014-058 

Sample Specific Notes: 

1/27/2015 1220 G s 1 N N X 

1/27/2015 1222 G s 1 N N X 

1/27/2015 1230 G s 1 N N X 

1/27/2015 1235 G $ 1 N N X 

1/27/2015 1240 G s 1 N N X 

1/27/2015 1255 G s 1 N N X 

'~ 

Ii ~~~~I ;;il ~I ;;El ±I i~~~· rr:ffi:1 I t±11 tt1 I if11 ij1 I ij1 I ff1 I ff1 I :;:::I~~~~ 
,.Pc~ liv,itj:Qit.t!S\fd~j ;f~ .~ ' ~ ' flCl;"?Z=c~~ ,1=,f!,~~!~~aQJJ;,,.!ei@!fi!l.lti# i ,V -.,::: : ,,·;,,.,: ,,<:;;··~·: •:'!' •• ~\f,.·';r:, :,,;t'll,,,;!i':i~:-: _ .,';·~;,t,·"mt:::ii'J: ,:·•,i,~"i>q-"'~'. k 
}'ossib.le Hazard Identification: 
Are any samples from a listed EPA Hazardous Waste? Please List any EPA Waste Codes for the sample in the Comments Section if 
the lab is to dispose of the sample. 

[Sample Disposal ( A fee may be assessed if samples are retained longer than 1 month) 

D Non·Hazanl D Flammable O Skin I rritant , D Poison B 0 Unknown D Rerum tn Oient 0 Disposal by wob 0Archiv~for _ ___ Montlis 

Special Instructions/QC Requirements & Comments: QC Level II 

Custody Seals Intact: 0 Yes fl O No Custody Seal No.: icooler Temp. ('C): Obs'd: Corr'd: Therm ID No.: 

Relinquis~ 

LIA.,.r JA ' 
Company: AWS Datemme: --:.:::rReceivedj)y: 

1, \.A.~ \. ...... ,~a..b ()_t),?1 J J., 
Company: 

171 STL 
Datemtne: 

~ -3·/b /3522 
Relinquished by: ( Company: Date/Time: - • IRe&!fved by: Company: Datemme: 

Relinquished by: Company: Datemme: Received in Laboratory by: Company: Date/Time: 

Form No. CA.C-Wl-002, Rev. 4.2, dated. 04/02/2013 



Login Sample Receipt Checklist

Client: Aleut World Solutions Job Number: 160-10346-1

Login Number: 10346

Question Answer Comment

Creator: Clarke, Jill C

List Source: TestAmerica St. Louis

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

N/ASamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica St. Louis
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Definitions/Glossary
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Qualifiers

Rad

Qualifier Description

U Undetected at the Limit of Detection.
Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis
Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica St. Louis
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Method Summary
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Method Method Description LaboratoryProtocol

DOEA-01-R Isotopic Thorium (Alpha Spectrometry) TAL SL

Protocol References:

DOE = U.S. Department of Energy

Laboratory References:

TAL SL = TestAmerica St. Louis, 13715 Rider Trail North, Earth City, MO 63045, TEL (314)298-8566

TestAmerica St. Louis
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Sample Summary
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

160-10346-1 IHBH1-2 Solid 01/27/15 08:35 02/03/15 13:50

160-10346-2 IHBH1-3 Solid 01/27/15 08:45 02/03/15 13:50

160-10346-3 IHBH1-4 Solid 01/27/15 08:50 02/03/15 13:50

160-10346-4 IHBH1-5 Solid 01/27/15 09:00 02/03/15 13:50

160-10346-5 IHBH1-6 Solid 01/27/15 09:05 02/03/15 13:50

160-10346-6 IHBH2-1 Solid 01/27/15 09:30 02/03/15 13:50

160-10346-7 IHBH2-2 Solid 01/27/15 09:32 02/03/15 13:50

160-10346-8 IHBH2-3 Solid 01/27/15 09:35 02/03/15 13:50

160-10346-9 IHBH2-4 Solid 01/27/15 09:40 02/03/15 13:50

160-10346-10 IHBH2-5 Solid 01/27/15 09:42 02/03/15 13:50

160-10346-11 IHBH2-6 Solid 01/27/15 09:45 02/03/15 13:50

160-10346-12 IHBH3-2 Solid 01/27/15 09:50 02/03/15 13:50

160-10346-13 IHBH3-3 Solid 01/27/15 09:55 02/03/15 13:50

160-10346-14 IHBH3-5 Solid 01/27/15 10:00 02/03/15 13:50

160-10346-15 IHBH4-1 Solid 01/27/15 10:05 02/03/15 13:50

160-10346-16 IHBH4-3 Solid 01/27/15 10:10 02/03/15 13:50

160-10346-17 IHBH4-5 Solid 01/27/15 10:15 02/03/15 13:50

160-10346-18 IHBH5-2 Solid 01/27/15 10:45 02/03/15 13:50

160-10346-19 IHBH5-4 Solid 01/27/15 10:50 02/03/15 13:50

160-10346-20 IHBH5-6 Solid 01/27/15 10:55 02/03/15 13:50

160-10346-21 IHBH6-1 Solid 01/27/15 11:00 02/03/15 13:50

160-10346-22 IHBH6-3 Solid 01/27/15 11:05 02/03/15 13:50

160-10346-23 IHBH6-6 Solid 01/27/15 11:10 02/03/15 13:50

160-10346-24 IHBH7-1 Solid 01/27/15 12:15 02/03/15 13:50

160-10346-25 IHBH7-2 Solid 01/27/15 12:20 02/03/15 13:50

160-10346-26 IHBH7-4 Solid 01/27/15 12:22 02/03/15 13:50

160-10346-27 IHBH8-2 Solid 01/27/15 12:30 02/03/15 13:50

160-10346-28 IHBH8-3 Solid 01/27/15 12:35 02/03/15 13:50

160-10346-29 IHBH8-4 Solid 01/27/15 12:40 02/03/15 13:50

160-10346-30 IHBH9-2 Solid 01/27/15 12:55 02/03/15 13:50
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Client Sample Results
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10346-1Client Sample ID: IHBH1-2
Matrix: SolidDate Collected: 01/27/15 08:35

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.582

(2σ+/-)

0.146
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.08191.00
RL MDC

0.138
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.02281.000.1330.1250.517Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04011.000.1290.1220.488Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.8

Lab Sample ID: 160-10346-2Client Sample ID: IHBH1-3
Matrix: SolidDate Collected: 01/27/15 08:45

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.714

(2σ+/-)

0.171
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.08581.00
RL MDC

0.160
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04101.000.1650.1550.702Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.02531.000.1370.1310.506Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

84.0

Lab Sample ID: 160-10346-3Client Sample ID: IHBH1-4
Matrix: SolidDate Collected: 01/27/15 08:50

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.536

(2σ+/-)

0.147
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.08791.00
RL MDC

0.140
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04761.000.1530.1440.608Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04741.000.1260.1210.427Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

85.2

Lab Sample ID: 160-10346-4Client Sample ID: IHBH1-5
Matrix: SolidDate Collected: 01/27/15 09:00

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.462

(2σ+/-)

0.130
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.06941.00
RL MDC

0.124
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.02371.000.1180.1130.403Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.02361.000.1260.1200.456Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10346-4Client Sample ID: IHBH1-5
Matrix: SolidDate Collected: 01/27/15 09:00

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.0

Lab Sample ID: 160-10346-5Client Sample ID: IHBH1-6
Matrix: SolidDate Collected: 01/27/15 09:05

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.466

(2σ+/-)

0.132
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.08171.00
RL MDC

0.126
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04431.000.1220.1160.423Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.03811.000.1210.1160.423Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.0

Lab Sample ID: 160-10346-6Client Sample ID: IHBH2-1
Matrix: SolidDate Collected: 01/27/15 09:30

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.02

(2σ+/-)

0.198
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.06911.00
RL MDC

0.179
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.03691.000.1610.1490.724Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.03221.000.1850.1680.932Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

95.8

Lab Sample ID: 160-10346-7Client Sample ID: IHBH2-2
Matrix: SolidDate Collected: 01/27/15 09:32

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 3.05

(2σ+/-)

0.395
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.07241.00
RL MDC

0.301
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04121.000.1610.1480.746Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04331.000.3650.2832.74Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

101
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Client Sample Results
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10346-8Client Sample ID: IHBH2-3
Matrix: SolidDate Collected: 01/27/15 09:35

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.10

(2σ+/-)

0.215
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.08631.00
RL MDC

0.195
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.02501.000.1670.1550.724Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04011.000.2080.1881.06Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

86.5

Lab Sample ID: 160-10346-9Client Sample ID: IHBH2-4
Matrix: SolidDate Collected: 01/27/15 09:40

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.12

(2σ+/-)

0.208
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.07421.00
RL MDC

0.186
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04211.000.1360.1290.545Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.03621.000.1940.1741.02Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

93.0

Lab Sample ID: 160-10346-10Client Sample ID: IHBH2-5
Matrix: SolidDate Collected: 01/27/15 09:42

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.484

(2σ+/-)

0.138
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.08071.00
RL MDC

0.132
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.02791.000.1240.1180.418Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04671.000.1220.1170.404Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

85.4

Lab Sample ID: 160-10346-11Client Sample ID: IHBH2-6
Matrix: SolidDate Collected: 01/27/15 09:45

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.376

(2σ+/-)

0.117
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.06071.00
RL MDC

0.112
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.03921.000.1220.1170.419Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04511.000.1300.1240.471Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10346-11Client Sample ID: IHBH2-6
Matrix: SolidDate Collected: 01/27/15 09:45

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.9

Lab Sample ID: 160-10346-12Client Sample ID: IHBH3-2
Matrix: SolidDate Collected: 01/27/15 09:50

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.600

(2σ+/-)

0.148
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.06701.00
RL MDC

0.139
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04381.000.1310.1250.492Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04821.000.1540.1440.656Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.1

Lab Sample ID: 160-10346-13Client Sample ID: IHBH3-3
Matrix: SolidDate Collected: 01/27/15 09:55

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 1.03

(2σ+/-)

0.200
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.06831.00
RL MDC

0.181
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.02321.000.1430.1340.580Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.03271.000.2020.1811.06Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.0

Lab Sample ID: 160-10346-14Client Sample ID: IHBH3-5
Matrix: SolidDate Collected: 01/27/15 10:00

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.609

(2σ+/-)

0.153
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.08301.00
RL MDC

0.144
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.03881.000.1390.1310.535Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04471.000.1280.1220.459Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

89.7
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Client Sample Results
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10346-15Client Sample ID: IHBH4-1
Matrix: SolidDate Collected: 01/27/15 10:05

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.586

(2σ+/-)

0.150
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.08891.00
RL MDC

0.142
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.05291.000.1340.1270.500Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.02371.000.1370.1290.528Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.3

Lab Sample ID: 160-10346-16Client Sample ID: IHBH4-3
Matrix: SolidDate Collected: 01/27/15 10:10

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.693

(2σ+/-)

0.162
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.08251.00
RL MDC

0.151
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.02341.000.1560.1460.679Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.02331.000.1410.1330.567Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.7

Lab Sample ID: 160-10346-17Client Sample ID: IHBH4-5
Matrix: SolidDate Collected: 01/27/15 10:15

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.497

(2σ+/-)

0.133
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.07491.00
RL MDC

0.127
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04691.000.1060.1020.336Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.02271.000.1140.1090.393Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

96.1

Lab Sample ID: 160-10346-18Client Sample ID: IHBH5-2
Matrix: SolidDate Collected: 01/27/15 10:45

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.496

(2σ+/-)

0.136
(2σ+/-)

102/13/15 14:0002/05/15 13:16pCi/g0.07821.00
RL MDC

0.130
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 13:16 02/13/15 14:00 10.04431.000.1400.1320.543Thorium-230

pCi/g 02/05/15 13:16 02/13/15 14:00 10.06211.000.1490.1400.602Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10346-18Client Sample ID: IHBH5-2
Matrix: SolidDate Collected: 01/27/15 10:45

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/05/15 13:16 02/13/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.3

Lab Sample ID: 160-10346-19Client Sample ID: IHBH5-4
Matrix: SolidDate Collected: 01/27/15 10:50

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.606

(2σ+/-)

0.153
(2σ+/-)

102/23/15 16:2402/05/15 14:42pCi/g0.06811.00
RL MDC

0.144
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/23/15 16:24 10.06811.000.1700.1590.738Thorium-230

pCi/g 02/05/15 14:42 02/23/15 16:24 10.06201.000.1580.1480.649Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/23/15 16:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

83.1

Lab Sample ID: 160-10346-20Client Sample ID: IHBH5-6
Matrix: SolidDate Collected: 01/27/15 10:55

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.480

(2σ+/-)

0.128
(2σ+/-)

102/23/15 16:2402/05/15 14:42pCi/g0.06681.00
RL MDC

0.122
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/23/15 16:24 10.05791.000.1400.1310.569Thorium-230

pCi/g 02/05/15 14:42 02/23/15 16:24 10.04531.000.1330.1250.529Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/23/15 16:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.1

Lab Sample ID: 160-10346-21Client Sample ID: IHBH6-1
Matrix: SolidDate Collected: 01/27/15 11:00

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.645

(2σ+/-)

0.153
(2σ+/-)

102/24/15 14:0002/05/15 14:42pCi/g0.07661.00
RL MDC

0.144
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/24/15 14:00 10.05051.000.1360.1290.538Thorium-230

pCi/g 02/05/15 14:42 02/24/15 14:00 10.02261.000.1340.1260.528Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/24/15 14:00 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.5
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Client Sample Results
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10346-22Client Sample ID: IHBH6-3
Matrix: SolidDate Collected: 01/27/15 11:05

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.540

(2σ+/-)

0.144
(2σ+/-)

102/23/15 16:2402/05/15 14:42pCi/g0.08651.00
RL MDC

0.137
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/23/15 16:24 10.05341.000.1490.1400.600Thorium-230

pCi/g 02/05/15 14:42 02/23/15 16:24 10.05321.000.1300.1240.470Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/23/15 16:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.0

Lab Sample ID: 160-10346-23Client Sample ID: IHBH6-6
Matrix: SolidDate Collected: 01/27/15 11:10

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.358

(2σ+/-)

0.117
(2σ+/-)

102/23/15 16:2402/05/15 14:42pCi/g0.07961.00
RL MDC

0.113
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/23/15 16:24 10.04981.000.1360.1290.509Thorium-230

pCi/g 02/05/15 14:42 02/23/15 16:24 10.04491.000.1140.1100.373Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/23/15 16:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

88.6

Lab Sample ID: 160-10346-24Client Sample ID: IHBH7-1
Matrix: SolidDate Collected: 01/27/15 12:15

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.732

(2σ+/-)

0.172
(2σ+/-)

102/23/15 16:2402/05/15 14:42pCi/g0.08491.00
RL MDC

0.161
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/23/15 16:24 10.04701.000.1520.1440.609Thorium-230

pCi/g 02/05/15 14:42 02/23/15 16:24 10.04041.000.1680.1560.728Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/23/15 16:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.1

Lab Sample ID: 160-10346-25Client Sample ID: IHBH7-2
Matrix: SolidDate Collected: 01/27/15 12:20

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.709

(2σ+/-)

0.165
(2σ+/-)

102/23/15 16:2402/05/15 14:42pCi/g0.07551.00
RL MDC

0.154
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/23/15 16:24 10.06041.000.1300.1240.463Thorium-230

pCi/g 02/05/15 14:42 02/23/15 16:24 10.03881.000.1590.1480.680Thorium-232
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Client Sample Results
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10346-25Client Sample ID: IHBH7-2
Matrix: SolidDate Collected: 01/27/15 12:20

Date Received: 02/03/15 13:50

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/23/15 16:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

87.0

Lab Sample ID: 160-10346-26Client Sample ID: IHBH7-4
Matrix: SolidDate Collected: 01/27/15 12:22

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.490

(2σ+/-)

0.136
(2σ+/-)

102/23/15 16:2402/05/15 14:42pCi/g0.07851.00
RL MDC

0.129
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/23/15 16:24 10.04931.000.1530.1440.639Thorium-230

pCi/g 02/05/15 14:42 02/23/15 16:24 10.04901.000.1290.1230.470Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/23/15 16:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.2

Lab Sample ID: 160-10346-27Client Sample ID: IHBH8-2
Matrix: SolidDate Collected: 01/27/15 12:30

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.448

(2σ+/-)

0.128
(2σ+/-)

102/23/15 16:2402/05/15 14:42pCi/g0.06561.00
RL MDC

0.122
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/23/15 16:24 10.04951.000.1400.1320.538Thorium-230

pCi/g 02/05/15 14:42 02/23/15 16:24 10.05311.000.1400.1320.541Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/23/15 16:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

92.5

Lab Sample ID: 160-10346-28Client Sample ID: IHBH8-3
Matrix: SolidDate Collected: 01/27/15 12:35

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.538

(2σ+/-)

0.144
(2σ+/-)

102/23/15 16:2402/05/15 14:42pCi/g0.08811.00
RL MDC

0.137
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/23/15 16:24 10.06001.000.1290.1230.460Thorium-230

pCi/g 02/05/15 14:42 02/23/15 16:24 10.02391.000.1300.1230.478Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/23/15 16:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

90.5
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Client Sample Results
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Lab Sample ID: 160-10346-29Client Sample ID: IHBH8-4
Matrix: SolidDate Collected: 01/27/15 12:40

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.608

(2σ+/-)

0.146
(2σ+/-)

102/23/15 16:2402/05/15 14:42pCi/g0.05641.00
RL MDC

0.137
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/23/15 16:24 10.03661.000.1310.1240.505Thorium-230

pCi/g 02/05/15 14:42 02/23/15 16:24 10.04411.000.1240.1180.454Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/23/15 16:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

94.6

Lab Sample ID: 160-10346-30Client Sample ID: IHBH9-2
Matrix: SolidDate Collected: 01/27/15 12:55

Date Received: 02/03/15 13:50

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Analyte

Thorium-228 0.424

(2σ+/-)

0.126
(2σ+/-)

102/23/15 16:2402/05/15 14:42pCi/g0.08621.00
RL MDC

0.121
Dil FacAnalyzedPreparedUnitResult Qualifier

Count Total

Uncert. Uncert.

pCi/g 02/05/15 14:42 02/23/15 16:24 10.03781.000.1230.1170.436Thorium-230

pCi/g 02/05/15 14:42 02/23/15 16:24 10.03771.000.1360.1280.527Thorium-232

Thorium-229 30 - 110

Tracer

02/05/15 14:42 02/23/15 16:24 1

Dil FacAnalyzedPreparedQualifier Limits%Yield

91.5

TestAmerica St. Louis

Page 20 of 25 2/26/2015

1

2

3

4

5

6

7

8

9

10

11

12



QC Sample Results
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)

Client Sample ID: Method BlankLab Sample ID: MB 160-172328/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 173941 Prep Batch: 172328

Thorium-228
Analyte

U 102/13/15 14:0002/05/15 13:16pCi/g0.0825
MDC

1.00
RL

0.03100.0310
(2σ+/-) (2σ+/-)

MB

-0.01146

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/13/15 14:0002/05/15 13:16pCi/g0.04281.000.04130.04110.05040Thorium-230

102/13/15 14:0002/05/15 13:16pCi/g0.02281.000.01520.0152U0.007606Thorium-232

Tracer

Thorium-229 30 - 110 02/05/15 13:16 02/13/15 14:00 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

93.4

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-172328/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 174593 Prep Batch: 172328

Thorium-230
Analyte

118-819824.1224.5 2.37 1.00 0.0764
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

93.8

LCS

Client Sample ID: IHBH2-2Lab Sample ID: 160-10346-7 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 174595 Prep Batch: 172328

Thorium-230
Analyte

115-761004.7794.020.746 0.559 1.00 0.0442
RL MDC(2σ+/-)

MS MS

pCi/g
UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

92.0

MS

Client Sample ID: IHBH2-2Lab Sample ID: 160-10346-7 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 173951 Prep Batch: 172328

Thorium-230
Analyte

10.27115-761085.0874.020.746 0.595 1.00 0.0253
RL MDC(2σ+/-)

MSD MSD

pCi/g
UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

84.9

MSD
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QC Sample Results
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 160-172345/1-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 175455 Prep Batch: 172345

Thorium-228
Analyte

U 102/23/15 16:2402/05/15 14:42pCi/g0.0888
MDC

1.00
RL

0.02860.0285
(2σ+/-) (2σ+/-)

MB

-0.02374

MB

Dil FacPrepared AnalyzedUnitResult Qualifier

Uncert.

Count

Uncert.

Total

102/23/15 16:2402/05/15 14:42pCi/g0.04421.000.06460.06380.1235Thorium-230

102/23/15 16:2402/05/15 14:42pCi/g0.03811.000.003940.00394U-0.001969Thorium-232

Tracer

Thorium-229 30 - 110 02/05/15 14:42 02/23/15 16:24 1

Dil FacPrepared AnalyzedQualifier Limits%Yield

87.6

MB MB

Client Sample ID: Lab Control SampleLab Sample ID: LCS 160-172345/2-A

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 175456 Prep Batch: 172345

Thorium-230
Analyte

118-819723.7524.5 2.34 1.00 0.117
RL MDC(2σ+/-)

LCS LCS

pCi/g
UnitResult Qual %RecAdded

Spike

Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

LCS

Qualifier Limits%Yield

92.7

LCS

Client Sample ID: IHBH5-4Lab Sample ID: 160-10346-19 MS

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 175459 Prep Batch: 172345

Thorium-230
Analyte

115-761054.9754.030.738 0.586 1.00 0.0254
RL MDC(2σ+/-)

MS MS

pCi/g
UnitResult Qual %RecAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

Thorium-229

Tracer

30 - 110

MS

Qualifier Limits%Yield

87.3

MS

Client Sample ID: IHBH5-4Lab Sample ID: 160-10346-19 MSD

Matrix: Solid Prep Type: Total/NA

Analysis Batch: 175462 Prep Batch: 172345

Thorium-230
Analyte

10.19115-761004.7604.040.738 0.565 1.00 0.0251
RL MDC(2σ+/-)

MSD MSD

pCi/g
UnitResult Qual %Rec LimitAdded

Spike

Result

Sample Sample

Qual Limits

%Rec.Uncert.

Total

RER

RER

Thorium-229

Tracer

30 - 110

MSD

Qualifier Limits%Yield

84.7

MSD
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QC Association Summary
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Rad

Leach Batch: 171868

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid Dry and Grind160-10346-1 IHBH1-2 Total/NA

Solid Dry and Grind160-10346-2 IHBH1-3 Total/NA

Solid Dry and Grind160-10346-3 IHBH1-4 Total/NA

Solid Dry and Grind160-10346-4 IHBH1-5 Total/NA

Solid Dry and Grind160-10346-5 IHBH1-6 Total/NA

Solid Dry and Grind160-10346-6 IHBH2-1 Total/NA

Solid Dry and Grind160-10346-7 IHBH2-2 Total/NA

Solid Dry and Grind160-10346-7 MS IHBH2-2 Total/NA

Solid Dry and Grind160-10346-7 MSD IHBH2-2 Total/NA

Solid Dry and Grind160-10346-8 IHBH2-3 Total/NA

Solid Dry and Grind160-10346-9 IHBH2-4 Total/NA

Solid Dry and Grind160-10346-10 IHBH2-5 Total/NA

Solid Dry and Grind160-10346-11 IHBH2-6 Total/NA

Solid Dry and Grind160-10346-12 IHBH3-2 Total/NA

Solid Dry and Grind160-10346-13 IHBH3-3 Total/NA

Solid Dry and Grind160-10346-14 IHBH3-5 Total/NA

Solid Dry and Grind160-10346-15 IHBH4-1 Total/NA

Solid Dry and Grind160-10346-16 IHBH4-3 Total/NA

Solid Dry and Grind160-10346-17 IHBH4-5 Total/NA

Solid Dry and Grind160-10346-18 IHBH5-2 Total/NA

Solid Dry and Grind160-10346-19 IHBH5-4 Total/NA

Solid Dry and Grind160-10346-19 MS IHBH5-4 Total/NA

Solid Dry and Grind160-10346-19 MSD IHBH5-4 Total/NA

Solid Dry and Grind160-10346-20 IHBH5-6 Total/NA

Solid Dry and Grind160-10346-21 IHBH6-1 Total/NA

Solid Dry and Grind160-10346-22 IHBH6-3 Total/NA

Solid Dry and Grind160-10346-23 IHBH6-6 Total/NA

Solid Dry and Grind160-10346-24 IHBH7-1 Total/NA

Solid Dry and Grind160-10346-25 IHBH7-2 Total/NA

Solid Dry and Grind160-10346-26 IHBH7-4 Total/NA

Solid Dry and Grind160-10346-27 IHBH8-2 Total/NA

Solid Dry and Grind160-10346-28 IHBH8-3 Total/NA

Solid Dry and Grind160-10346-29 IHBH8-4 Total/NA

Solid Dry and Grind160-10346-30 IHBH9-2 Total/NA

Prep Batch: 172328

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 171868160-10346-1 IHBH1-2 Total/NA

Solid ExtChrom 171868160-10346-2 IHBH1-3 Total/NA

Solid ExtChrom 171868160-10346-3 IHBH1-4 Total/NA

Solid ExtChrom 171868160-10346-4 IHBH1-5 Total/NA

Solid ExtChrom 171868160-10346-5 IHBH1-6 Total/NA

Solid ExtChrom 171868160-10346-6 IHBH2-1 Total/NA

Solid ExtChrom 171868160-10346-7 IHBH2-2 Total/NA

Solid ExtChrom 171868160-10346-7 MS IHBH2-2 Total/NA

Solid ExtChrom 171868160-10346-7 MSD IHBH2-2 Total/NA

Solid ExtChrom 171868160-10346-8 IHBH2-3 Total/NA

Solid ExtChrom 171868160-10346-9 IHBH2-4 Total/NA

Solid ExtChrom 171868160-10346-10 IHBH2-5 Total/NA

Solid ExtChrom 171868160-10346-11 IHBH2-6 Total/NA

Solid ExtChrom 171868160-10346-12 IHBH3-2 Total/NA
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QC Association Summary
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Rad (Continued)

Prep Batch: 172328 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 171868160-10346-13 IHBH3-3 Total/NA

Solid ExtChrom 171868160-10346-14 IHBH3-5 Total/NA

Solid ExtChrom 171868160-10346-15 IHBH4-1 Total/NA

Solid ExtChrom 171868160-10346-16 IHBH4-3 Total/NA

Solid ExtChrom 171868160-10346-17 IHBH4-5 Total/NA

Solid ExtChrom 171868160-10346-18 IHBH5-2 Total/NA

Solid ExtChromLCS 160-172328/2-A Lab Control Sample Total/NA

Solid ExtChromMB 160-172328/1-A Method Blank Total/NA

Prep Batch: 172345

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Solid ExtChrom 171868160-10346-19 IHBH5-4 Total/NA

Solid ExtChrom 171868160-10346-19 MS IHBH5-4 Total/NA

Solid ExtChrom 171868160-10346-19 MSD IHBH5-4 Total/NA

Solid ExtChrom 171868160-10346-20 IHBH5-6 Total/NA

Solid ExtChrom 171868160-10346-21 IHBH6-1 Total/NA

Solid ExtChrom 171868160-10346-22 IHBH6-3 Total/NA

Solid ExtChrom 171868160-10346-23 IHBH6-6 Total/NA

Solid ExtChrom 171868160-10346-24 IHBH7-1 Total/NA

Solid ExtChrom 171868160-10346-25 IHBH7-2 Total/NA

Solid ExtChrom 171868160-10346-26 IHBH7-4 Total/NA

Solid ExtChrom 171868160-10346-27 IHBH8-2 Total/NA

Solid ExtChrom 171868160-10346-28 IHBH8-3 Total/NA

Solid ExtChrom 171868160-10346-29 IHBH8-4 Total/NA

Solid ExtChrom 171868160-10346-30 IHBH9-2 Total/NA

Solid ExtChromLCS 160-172345/2-A Lab Control Sample Total/NA

Solid ExtChromMB 160-172345/1-A Method Blank Total/NA
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Tracer/Carrier Summary
TestAmerica Job ID: 160-10346-1Client: Aleut World Solutions

Project/Site: Indian Head

Method: A-01-R - Isotopic Thorium (Alpha Spectrometry)
Prep Type: Total/NAMatrix: Solid

Lab Sample ID Client Sample ID (30-110)

Th-229

89.8160-10346-1

Percent Yield (Acceptance Limits)

IHBH1-2

84.0160-10346-2 IHBH1-3

85.2160-10346-3 IHBH1-4

93.0160-10346-4 IHBH1-5

92.0160-10346-5 IHBH1-6

95.8160-10346-6 IHBH2-1

101160-10346-7 IHBH2-2

92.0160-10346-7 MS IHBH2-2

84.9160-10346-7 MSD IHBH2-2

86.5160-10346-8 IHBH2-3

93.0160-10346-9 IHBH2-4

85.4160-10346-10 IHBH2-5

92.9160-10346-11 IHBH2-6

92.1160-10346-12 IHBH3-2

92.0160-10346-13 IHBH3-3

89.7160-10346-14 IHBH3-5

90.3160-10346-15 IHBH4-1

90.7160-10346-16 IHBH4-3

96.1160-10346-17 IHBH4-5

92.3160-10346-18 IHBH5-2

83.1160-10346-19 IHBH5-4

87.3160-10346-19 MS IHBH5-4

84.7160-10346-19 MSD IHBH5-4

91.1160-10346-20 IHBH5-6

94.5160-10346-21 IHBH6-1

91.0160-10346-22 IHBH6-3

88.6160-10346-23 IHBH6-6

87.1160-10346-24 IHBH7-1

87.0160-10346-25 IHBH7-2

90.2160-10346-26 IHBH7-4

92.5160-10346-27 IHBH8-2

90.5160-10346-28 IHBH8-3

94.6160-10346-29 IHBH8-4

91.5160-10346-30 IHBH9-2

93.8LCS 160-172328/2-A Lab Control Sample

92.7LCS 160-172345/2-A Lab Control Sample

93.4MB 160-172328/1-A Method Blank

87.6MB 160-172345/1-A Method Blank

Tracer/Carrier Legend

Th-229 = Thorium-229
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Appendix G 

Equipment Release Surveys 



TIME:

275827 α 28.2% α 7.1% α 108.5 α 14.2

335833 βγ 33.9% βγ 8.5% βγ 696.5 βγ 1710.9

α 67.5% α 16.9% α 15.3 α 1.2

βγ 44.1% βγ 11.0% βγ 153.3 βγ 372.8

DATE: TIME: Reviewed by: N/A

1/29/2015 15:00 Daniel Spicuzza N/A

1 Minutes

This is a release survey of bobcat and auger bits.

Static Count Time:

1/29/2015

2929

Release Survey Of Bobcat Auger Bits

2360

N/A

Isotopes of Concern: Th-232

DATE:

NSF Indian Head, IR Site 1

Adolfo Matus Jr.

IHS1-022SURVEY NUMBER:

SURVEYOR:

LOCATION:

N/A

Background +

4/15/2015

N/A

N/A

(dpm/100cm2)

N/A

N/A

N/AN/A

N/A

N/A
N/A

                                             RADIATION/CONTAMINATION SURVEY FORM                                                   

Serial 
Number11:00

Total            
% Efficiency

Calibration Due 
Date (dpm/100cm2)

           Instrument       % 
Efficiency

Model 
Inst/Det.

   MDC/MDA +

INSTRUMENTATION USED

43-93

N/A N/A

N/A

N/A

N/A

79980 7/30/2015

denotes swipe location and fixed α/β readings

# denotes G/A radiation readings

Alpha results: 0-3 cpm. # / # denotes contact / 1 meter radiation readings.

Beta/gamma results: 100-160 cpm. * denotes highest radiation reading on contact

LAW denotes large area masslinn wipe 

∆ denotes static location.

+ Unless Otherwise Noted

All readings in microR/hr unless otherwise noted

xRoutine (Daily / Weekly / Monthly)   K = 1000

Comments:

Non-routine

Accessible areas were 100% alpha/beta-gamma scan surveyed.  

#

Rev 2  03/13/2006



SURVEYOR: LOCATION:

Gamma 
(cpm)

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

Alpha 
dpm/100cm2

Beta/Gamma 
dpm/100cm2

1 N/A 14.2 70.8 1.8 17.2 Left Track
2 N/A 0.0 35.4 -1.2 26.3 Left Track
3 N/A 0.0 118.0 1.8 3.6 Right Track
4 N/A -14.2 82.6 -1.2 17.2 Right Track
5 N/A 14.2 59.0 1.8 39.9 Auger Extension
6 N/A 0.0 -23.6 1.8 21.8 Auger Extension
7 N/A 0.0 47.2 1.8 26.3 Auger Bit
8 N/A -14.2 82.6 -1.2 35.4 Auger Bit
9 N/A 0.0 35.4 -1.2 21.8 Shovel
10 N/A 0.0 -23.6 -1.2 35.4 Shovel
11 N/A 0.0 94.4 -1.2 21.8 Hand Trowel
2D N/A N/A N/A -1.2 17.2 Duplicate Swipe
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Date: 1/29/2015

Daniel Spicuzza
Time: 15:00
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Reviewer

RADIATION/CONTAMINATION SURVEY SUPPLEMENT          

SURVEY NUMBER:

NSF Indian Head, IR Site 1

Location
Fixed + Removable (NET) Removable (NET)

Comments
Exposure Rate  (µR/hr)

Contact

IHS1-022

N/A

N/A

N/A
N/A

N/A
N/A
N/A
N/A

N/A

THIS AREA INTENTIONALLY LEFT BLANK

Adolfo Matus Jr.

1 Meter

N/A
N/A
N/A

N/A
N/A
N/A N/A

N/A

N/AN/A

N/A

N/A

N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A N/A

N/A
N/A

N/A

N/A

N/A

N/A N/A

N/A N/A
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N/A N/A
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N/A N/A
N/A N/A

N/A N/A
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16.88% α 1.19

11.03% β 372.79

7.05% α 14.18

8.48% β 1710.91

N/A

N/A

α

β

α

β

1/29/2015

1100

  Reviewed by: 1/29/2015

3:00:00 PM

Daniel Spicuzza
Date:

UNCONDITIONAL RELEASE OF EQUIPMENT OR MATERIALS FORM

Survey # Date :

Date:

Time:

Ν/Α

  Project Location :

43-93
4/15/2015275827

Survey Equipment:

Cal Due Date BackgroundSerial #

α

β

Maximum Fixed

Maximum Removable

2360

2929 79980

Contamination Levels:

N/A

N/A

N/A

N/A

39.9

1.8 dpm / 100cm2

IHS1-022

14.2

118.0

dpm / 100cm2

dpm / 100cm2

dpm / 100cm2

N/A

1/29/2015

α

β
7/30/2015

NSF Indian Head, IR Site 1

  Description of Equipment or Materials: Release Survey Of Bobcat Auger Bits

Model # 

N/A

Efficiency

N/A

THIS IS TO CERTIFY THAT THE ABOVE DESCRIBED EQUIPMENT OR MATERIALS HAS/HAVE BEEN SURVEYED AND 
BEEN FOUND TO BE WITHIN ACCEPTABLE SURFACE CONTAMINATION LEVELS FOR UNCONDITIONAL RELEASE 
AS REQUIRED BY NUCLEAR REGULATORY GUIDE 1.86.

  Radiological Control Technician:

  Disposition of Equipment or Materials: Free Release.

Adolfo Matus Jr.

Rev 2  03/13/2006
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                          Dose Conversion Factor (and Related) Parameter Summary

                                      Dose Library: FGR 12 & FGR 11

                                                                    Current     Base      Parameter

Menu                           Parameter                             Value#     Case*       Name

A-1   DCF's for external ground radiation, (mrem/yr)/(pCi/g)                            

A-1   Ac-228   (Source: FGR 12)                                    5.978E+00  5.978E+00  DCF1(  1)    

A-1   Bi-212   (Source: FGR 12)                                    1.171E+00  1.171E+00  DCF1(  2)    

A-1   Pb-212   (Source: FGR 12)                                    7.043E-01  7.043E-01  DCF1(  3)    

A-1   Po-212   (Source: FGR 12)                                    0.000E+00  0.000E+00  DCF1(  4)    

A-1   Po-216   (Source: FGR 12)                                    1.042E-04  1.042E-04  DCF1(  5)    

A-1   Ra-224   (Source: FGR 12)                                    5.119E-02  5.119E-02  DCF1(  6)    

A-1   Ra-228   (Source: FGR 12)                                    0.000E+00  0.000E+00  DCF1(  7)    

A-1   Rn-220   (Source: FGR 12)                                    2.298E-03  2.298E-03  DCF1(  8)    

A-1   Th-228   (Source: FGR 12)                                    7.940E-03  7.940E-03  DCF1(  9)    

A-1   Th-232   (Source: FGR 12)                                    5.212E-04  5.212E-04  DCF1( 10)    

A-1   Tl-208   (Source: FGR 12)                                    2.298E+01  2.298E+01  DCF1( 11)    

                                                                                        

B-1   Dose conversion factors for inhalation, mrem/pCi:                                 

B-1   Ra-228+D                                                     5.078E-03  4.770E-03  DCF2(  1)    

B-1   Th-228+D                                                     3.454E-01  3.420E-01  DCF2(  2)    

B-1   Th-232                                                       1.640E+00  1.640E+00  DCF2(  3)    

                                                                                        

D-1   Dose conversion factors for ingestion, mrem/pCi:                                  

D-1   Ra-228+D                                                     1.442E-03  1.440E-03  DCF3(  1)    

D-1   Th-228+D                                                     8.086E-04  3.960E-04  DCF3(  2)    

D-1   Th-232                                                       2.730E-03  2.730E-03  DCF3(  3)    

                                                                                        

D-34  Food transfer factors:                                                            

D-34  Ra-228+D  , plant/soil concentration ratio, dimensionless    4.000E-02  4.000E-02  RTF(  1,1)   

D-34  Ra-228+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    1.000E-03  1.000E-03  RTF(  1,2)   

D-34  Ra-228+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     1.000E-03  1.000E-03  RTF(  1,3)   

D-34                                                                                    

D-34  Th-228+D  , plant/soil concentration ratio, dimensionless    1.000E-03  1.000E-03  RTF(  2,1)   

D-34  Th-228+D  , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    1.000E-04  1.000E-04  RTF(  2,2)   

D-34  Th-228+D  , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     5.000E-06  5.000E-06  RTF(  2,3)   

D-34                                                                                    

D-34  Th-232    , plant/soil concentration ratio, dimensionless    1.000E-03  1.000E-03  RTF(  3,1)   

D-34  Th-232    , beef/livestock-intake ratio, (pCi/kg)/(pCi/d)    1.000E-04  1.000E-04  RTF(  3,2)   

D-34  Th-232    , milk/livestock-intake ratio, (pCi/L)/(pCi/d)     5.000E-06  5.000E-06  RTF(  3,3)   

                                                                                        

D-5   Bioaccumulation factors, fresh water, L/kg:                                       

D-5   Ra-228+D  , fish                                             5.000E+01  5.000E+01  BIOFAC(  1,1)

D-5   Ra-228+D  , crustacea and mollusks                           2.500E+02  2.500E+02  BIOFAC(  1,2)

D-5                                                                                     

D-5   Th-228+D  , fish                                             1.000E+02  1.000E+02  BIOFAC(  2,1)

D-5   Th-228+D  , crustacea and mollusks                           5.000E+02  5.000E+02  BIOFAC(  2,2)

D-5                                                                                     

D-5   Th-232    , fish                                             1.000E+02  1.000E+02  BIOFAC(  3,1)

D-5   Th-232    , crustacea and mollusks                           5.000E+02  5.000E+02  BIOFAC(  3,2)

#For DCF1(xxx) only, factors are for infinite depth & area.  See ETFG table in Ground Pathway of Detailed Report.

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                                Site-Specific Parameter Summary

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R011  Area of contaminated zone (m**2)                  5.400E+02  1.000E+04               ---                AREA         

R011  Thickness of contaminated zone (m)                1.200E+00  2.000E+00               ---                THICK0       

R011  Fraction of contamination that is submerged       0.000E+00  0.000E+00               ---                SUBMFRACT    

R011  Length parallel to aquifer flow (m)               2.800E+01  1.000E+02               ---                LCZPAQ       

R011  Basic radiation dose limit (mrem/yr)              1.200E+01  3.000E+01               ---                BRDL         

R011  Time since placement of material (yr)             0.000E+00  0.000E+00               ---                TI           

R011  Times for calculations (yr)                       1.000E+00  1.000E+00               ---                T( 2)        

R011  Times for calculations (yr)                       3.000E+00  3.000E+00               ---                T( 3)        

R011  Times for calculations (yr)                       1.000E+01  1.000E+01               ---                T( 4)        

R011  Times for calculations (yr)                       3.000E+01  3.000E+01               ---                T( 5)        

R011  Times for calculations (yr)                       1.000E+02  1.000E+02               ---                T( 6)        

R011  Times for calculations (yr)                       3.000E+02  3.000E+02               ---                T( 7)        

R011  Times for calculations (yr)                       1.000E+03  1.000E+03               ---                T( 8)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T( 9)        

R011  Times for calculations (yr)                       not used   0.000E+00               ---                T(10)        

                                                                                                             

R012  Initial principal radionuclide (pCi/g):  Th-232   7.900E-01  0.000E+00               ---                S1(3)        

R012  Concentration in groundwater   (pCi/L):  Th-232   not used   0.000E+00               ---                W1( 3)       

                                                                                                             

R013  Cover depth (m)                                   0.000E+00  0.000E+00               ---                COVER0       

R013  Density of cover material (g/cm**3)               not used   1.500E+00               ---                DENSCV       

R013  Cover depth erosion rate (m/yr)                   not used   1.000E-03               ---                VCV          

R013  Density of contaminated zone (g/cm**3)            1.500E+00  1.500E+00               ---                DENSCZ       

R013  Contaminated zone erosion rate (m/yr)             1.000E-03  1.000E-03               ---                VCZ          

R013  Contaminated zone total porosity                  4.000E-01  4.000E-01               ---                TPCZ         

R013  Contaminated zone field capacity                  2.000E-01  2.000E-01               ---                FCCZ         

R013  Contaminated zone hydraulic conductivity (m/yr)   1.000E+01  1.000E+01               ---                HCCZ         

R013  Contaminated zone b parameter                     5.300E+00  5.300E+00               ---                BCZ          

R013  Average annual wind speed (m/sec)                 2.000E+00  2.000E+00               ---                WIND         

R013  Humidity in air (g/m**3)                          not used   8.000E+00               ---                HUMID        

R013  Evapotranspiration coefficient                    5.000E-01  5.000E-01               ---                EVAPTR       

R013  Precipitation (m/yr)                              1.000E+00  1.000E+00               ---                PRECIP       

R013  Irrigation (m/yr)                                 2.000E-01  2.000E-01               ---                RI           

R013  Irrigation mode                                   overhead   overhead                ---                IDITCH       

R013  Runoff coefficient                                2.000E-01  2.000E-01               ---                RUNOFF       

R013  Watershed area for nearby stream or pond (m**2)   1.000E+06  1.000E+06               ---                WAREA        

R013  Accuracy for water/soil computations              1.000E-03  1.000E-03               ---                EPS          

                                                                                                             

R014  Density of saturated zone (g/cm**3)               1.500E+00  1.500E+00               ---                DENSAQ       

R014  Saturated zone total porosity                     4.000E-01  4.000E-01               ---                TPSZ         

R014  Saturated zone effective porosity                 2.000E-01  2.000E-01               ---                EPSZ         

R014  Saturated zone field capacity                     2.000E-01  2.000E-01               ---                FCSZ         

R014  Saturated zone hydraulic conductivity (m/yr)      1.000E+02  1.000E+02               ---                HCSZ         

R014  Saturated zone hydraulic gradient                 2.000E-02  2.000E-02               ---                HGWT         

R014  Saturated zone b parameter                        5.300E+00  5.300E+00               ---                BSZ          

R014  Water table drop rate (m/yr)                      1.000E-03  1.000E-03               ---                VWT          

R014  Well pump intake depth (m below water table)      1.000E+01  1.000E+01               ---                DWIBWT       

R014  Model: Nondispersion (ND) or Mass-Balance (MB)    ND         ND                      ---                MODEL        

R014  Well pumping rate (m**3/yr)                       2.500E+02  2.500E+02               ---                UW           

                                                                                                             



RESRAD, Version 6.5      T½ Limit = 180 days        05/23/2016  20:37  Page   4

Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R015  Number of unsaturated zone strata                 1          1                       ---                NS           

R015  Unsat. zone 1, thickness (m)                      4.000E+00  4.000E+00               ---                H(1)         

R015  Unsat. zone 1, soil density (g/cm**3)             1.500E+00  1.500E+00               ---                DENSUZ(1)    

R015  Unsat. zone 1, total porosity                     4.000E-01  4.000E-01               ---                TPUZ(1)      

R015  Unsat. zone 1, effective porosity                 2.000E-01  2.000E-01               ---                EPUZ(1)      

R015  Unsat. zone 1, field capacity                     2.000E-01  2.000E-01               ---                FCUZ(1)      

R015  Unsat. zone 1, soil-specific b parameter          5.300E+00  5.300E+00               ---                BUZ(1)       

R015  Unsat. zone 1, hydraulic conductivity (m/yr)      1.000E+01  1.000E+01               ---                HCUZ(1)      

                                                                                                             

R016  Distribution coefficients for Th-232                                                                   

R016    Contaminated zone (cm**3/g)                     6.000E+04  6.000E+04               ---                DCNUCC( 3)   

R016    Unsaturated zone 1 (cm**3/g)                    6.000E+04  6.000E+04               ---                DCNUCU( 3,1) 

R016    Saturated zone (cm**3/g)                        6.000E+04  6.000E+04               ---                DCNUCS( 3)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            4.630E-06             ALEACH( 3)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 3)  

                                                                                                             

R016  Distribution coefficients for daughter Ra-228                                                          

R016    Contaminated zone (cm**3/g)                     7.000E+01  7.000E+01               ---                DCNUCC( 1)   

R016    Unsaturated zone 1 (cm**3/g)                    7.000E+01  7.000E+01               ---                DCNUCU( 1,1) 

R016    Saturated zone (cm**3/g)                        7.000E+01  7.000E+01               ---                DCNUCS( 1)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            3.956E-03             ALEACH( 1)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 1)  

                                                                                                             

R016  Distribution coefficients for daughter Th-228                                                          

R016    Contaminated zone (cm**3/g)                     6.000E+04  6.000E+04               ---                DCNUCC( 2)   

R016    Unsaturated zone 1 (cm**3/g)                    6.000E+04  6.000E+04               ---                DCNUCU( 2,1) 

R016    Saturated zone (cm**3/g)                        6.000E+04  6.000E+04               ---                DCNUCS( 2)   

R016    Leach rate (/yr)                                0.000E+00  0.000E+00            4.630E-06             ALEACH( 2)  

R016    Solubility constant                             0.000E+00  0.000E+00            not used              SOLUBK( 2)  

                                                                                                             

R017  Inhalation rate (m**3/yr)                         8.400E+03  8.400E+03               ---                INHALR       

R017  Mass loading for inhalation (g/m**3)              1.000E-04  1.000E-04               ---                MLINH        

R017  Exposure duration                                 3.000E+01  3.000E+01               ---                ED           

R017  Shielding factor, inhalation                      4.000E-01  4.000E-01               ---                SHF3         

R017  Shielding factor, external gamma                  7.000E-01  7.000E-01               ---                SHF1         

R017  Fraction of time spent indoors                    5.000E-01  5.000E-01               ---                FIND         

R017  Fraction of time spent outdoors (on site)         2.500E-01  2.500E-01               ---                FOTD         

R017  Shape factor flag, external gamma                -1.000E+00  1.000E+00   -1 shows non-circular AREA.    FS          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R017  Radii of shape factor array (used if FS = -1):                                                         

R017    Outer annular radius (m), ring  1:              1.500E+00  5.000E+01               ---                RAD_SHAPE( 1)

R017    Outer annular radius (m), ring  2:              3.000E+00  7.071E+01               ---                RAD_SHAPE( 2)

R017    Outer annular radius (m), ring  3:              4.500E+00  0.000E+00               ---                RAD_SHAPE( 3)

R017    Outer annular radius (m), ring  4:              6.000E+00  0.000E+00               ---                RAD_SHAPE( 4)

R017    Outer annular radius (m), ring  5:              7.500E+00  0.000E+00               ---                RAD_SHAPE( 5)

R017    Outer annular radius (m), ring  6:              9.000E+00  0.000E+00               ---                RAD_SHAPE( 6)

R017    Outer annular radius (m), ring  7:              1.050E+01  0.000E+00               ---                RAD_SHAPE( 7)

R017    Outer annular radius (m), ring  8:              1.200E+01  0.000E+00               ---                RAD_SHAPE( 8)

R017    Outer annular radius (m), ring  9:              1.350E+01  0.000E+00               ---                RAD_SHAPE( 9)

R017    Outer annular radius (m), ring 10:              1.500E+01  0.000E+00               ---                RAD_SHAPE(10)

R017    Outer annular radius (m), ring 11:              1.650E+01  0.000E+00               ---                RAD_SHAPE(11)

R017    Outer annular radius (m), ring 12:              1.800E+01  0.000E+00               ---                RAD_SHAPE(12)

                                                                                                             

R017  Fractions of annular areas within AREA:                                                                

R017    Ring  1                                         1.000E+00  1.000E+00               ---                FRACA( 1)    

R017    Ring  2                                         1.000E+00  2.732E-01               ---                FRACA( 2)    

R017    Ring  3                                         1.000E+00  0.000E+00               ---                FRACA( 3)    

R017    Ring  4                                         9.800E-01  0.000E+00               ---                FRACA( 4)    

R017    Ring  5                                         1.000E+00  0.000E+00               ---                FRACA( 5)    

R017    Ring  6                                         1.000E+00  0.000E+00               ---                FRACA( 6)    

R017    Ring  7                                         8.700E-01  0.000E+00               ---                FRACA( 7)    

R017    Ring  8                                         6.500E-01  0.000E+00               ---                FRACA( 8)    

R017    Ring  9                                         5.400E-01  0.000E+00               ---                FRACA( 9)    

R017    Ring 10                                         3.800E-01  0.000E+00               ---                FRACA(10)    

R017    Ring 11                                         1.200E-01  0.000E+00               ---                FRACA(11)    

R017    Ring 12                                         1.000E-02  0.000E+00               ---                FRACA(12)    

                                                                                                             

R018  Fruits, vegetables and grain consumption (kg/yr)  1.600E+02  1.600E+02               ---                DIET(1)      

R018  Leafy vegetable consumption (kg/yr)               1.400E+01  1.400E+01               ---                DIET(2)      

R018  Milk consumption (L/yr)                           9.200E+01  9.200E+01               ---                DIET(3)      

R018  Meat and poultry consumption (kg/yr)              6.300E+01  6.300E+01               ---                DIET(4)      

R018  Fish consumption (kg/yr)                          5.400E+00  5.400E+00               ---                DIET(5)      

R018  Other seafood consumption (kg/yr)                 9.000E-01  9.000E-01               ---                DIET(6)      

R018  Soil ingestion rate (g/yr)                        3.650E+01  3.650E+01               ---                SOIL         

R018  Drinking water intake (L/yr)                      5.100E+02  5.100E+02               ---                DWI          

R018  Contamination fraction of drinking water          1.000E+00  1.000E+00               ---                FDW          

R018  Contamination fraction of household water         not used   1.000E+00               ---                FHHW         

R018  Contamination fraction of livestock water         1.000E+00  1.000E+00               ---                FLW          

R018  Contamination fraction of irrigation water        1.000E+00  1.000E+00               ---                FIRW         

R018  Contamination fraction of aquatic food            5.000E-01  5.000E-01               ---                FR9          

R018  Contamination fraction of plant food             -1         -1                    0.270E+00             FPLANT      

R018  Contamination fraction of meat                   -1         -1                    0.270E-01             FMEAT       

R018  Contamination fraction of milk                   -1         -1                    0.270E-01             FMILK       

                                                                                                             

R019  Livestock fodder intake for meat (kg/day)         6.800E+01  6.800E+01               ---                LFI5         

R019  Livestock fodder intake for milk (kg/day)         5.500E+01  5.500E+01               ---                LFI6         

R019  Livestock water intake for meat (L/day)           5.000E+01  5.000E+01               ---                LWI5         

R019  Livestock water intake for milk (L/day)           1.600E+02  1.600E+02               ---                LWI6         

R019  Livestock soil intake (kg/day)                    5.000E-01  5.000E-01               ---                LSI          
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R019  Mass loading for foliar deposition (g/m**3)       1.000E-04  1.000E-04               ---                MLFD         

R019  Depth of soil mixing layer (m)                    1.500E-01  1.500E-01               ---                DM           

R019  Depth of roots (m)                                9.000E-01  9.000E-01               ---                DROOT        

R019  Drinking water fraction from ground water         1.000E+00  1.000E+00               ---                FGWDW        

R019  Household water fraction from ground water        not used   1.000E+00               ---                FGWHH        

R019  Livestock water fraction from ground water        1.000E+00  1.000E+00               ---                FGWLW        

R019  Irrigation fraction from ground water             1.000E+00  1.000E+00               ---                FGWIR        

                                                                                                             

R19B  Wet weight crop yield for Non-Leafy (kg/m**2)     7.000E-01  7.000E-01               ---                YV(1)        

R19B  Wet weight crop yield for Leafy     (kg/m**2)     1.500E+00  1.500E+00               ---                YV(2)        

R19B  Wet weight crop yield for Fodder    (kg/m**2)     1.100E+00  1.100E+00               ---                YV(3)        

R19B  Growing Season for  Non-Leafy (years)             1.700E-01  1.700E-01               ---                TE(1)        

R19B  Growing Season for  Leafy     (years)             2.500E-01  2.500E-01               ---                TE(2)        

R19B  Growing Season for  Fodder    (years)             8.000E-02  8.000E-02               ---                TE(3)        

R19B  Translocation Factor for  Non-Leafy               1.000E-01  1.000E-01               ---                TIV(1)       

R19B  Translocation Factor for  Leafy                   1.000E+00  1.000E+00               ---                TIV(2)       

R19B  Translocation Factor for  Fodder                  1.000E+00  1.000E+00               ---                TIV(3)       

R19B  Dry Foliar Interception Fraction for  Non-Leafy   2.500E-01  2.500E-01               ---                RDRY(1)      

R19B  Dry Foliar Interception Fraction for  Leafy       2.500E-01  2.500E-01               ---                RDRY(2)      

R19B  Dry Foliar Interception Fraction for  Fodder      2.500E-01  2.500E-01               ---                RDRY(3)      

R19B  Wet Foliar Interception Fraction for  Non-Leafy   2.500E-01  2.500E-01               ---                RWET(1)      

R19B  Wet Foliar Interception Fraction for  Leafy       2.500E-01  2.500E-01               ---                RWET(2)      

R19B  Wet Foliar Interception Fraction for  Fodder      2.500E-01  2.500E-01               ---                RWET(3)      

R19B  Weathering Removal Constant for Vegetation        2.000E+01  2.000E+01               ---                WLAM         

                                                                                                             

C14   C-12 concentration in water (g/cm**3)             not used   2.000E-05               ---                C12WTR       

C14   C-12 concentration in contaminated soil (g/g)     not used   3.000E-02               ---                C12CZ        

C14   Fraction of vegetation carbon from soil           not used   2.000E-02               ---                CSOIL        

C14   Fraction of vegetation carbon from air            not used   9.800E-01               ---                CAIR         

C14   C-14 evasion layer thickness in soil (m)          not used   3.000E-01               ---                DMC          

C14   C-14 evasion flux rate from soil (1/sec)          not used   7.000E-07               ---                EVSN         

C14   C-12 evasion flux rate from soil (1/sec)          not used   1.000E-10               ---                REVSN        

C14   Fraction of grain in beef cattle feed             not used   8.000E-01               ---                AVFG4        

C14   Fraction of grain in milk cow feed                not used   2.000E-01               ---                AVFG5        

                                                                                                             

STOR  Storage times of contaminated foodstuffs (days):                                                       

STOR    Fruits, non-leafy vegetables, and grain         1.400E+01  1.400E+01               ---                STOR_T(1)    

STOR    Leafy vegetables                                1.000E+00  1.000E+00               ---                STOR_T(2)    

STOR    Milk                                            1.000E+00  1.000E+00               ---                STOR_T(3)    

STOR    Meat and poultry                                2.000E+01  2.000E+01               ---                STOR_T(4)    

STOR    Fish                                            7.000E+00  7.000E+00               ---                STOR_T(5)    

STOR    Crustacea and mollusks                          7.000E+00  7.000E+00               ---                STOR_T(6)    

STOR    Well water                                      1.000E+00  1.000E+00               ---                STOR_T(7)    

STOR    Surface water                                   1.000E+00  1.000E+00               ---                STOR_T(8)    

STOR    Livestock fodder                                4.500E+01  4.500E+01               ---                STOR_T(9)    

                                                                                                             

R021  Thickness of building foundation (m)              not used   1.500E-01               ---                FLOOR1       

R021  Bulk density of building foundation (g/cm**3)     not used   2.400E+00               ---                DENSFL       

R021  Total porosity of the cover material              not used   4.000E-01               ---                TPCV         

R021  Total porosity of the building foundation         not used   1.000E-01               ---                TPFL         
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                          Site-Specific Parameter Summary (continued)

                                                          User                        Used by RESRAD           Parameter

Menu                      Parameter                       Input     Default   (If different from user input)     Name

R021  Volumetric water content of the cover material    not used   5.000E-02               ---                PH2OCV       

R021  Volumetric water content of the foundation        not used   3.000E-02               ---                PH2OFL       

R021  Diffusion coefficient for radon gas (m/sec):                                                           

R021    in cover material                               not used   2.000E-06               ---                DIFCV        

R021    in foundation material                          not used   3.000E-07               ---                DIFFL        

R021    in contaminated zone soil                       not used   2.000E-06               ---                DIFCZ        

R021  Radon vertical dimension of mixing (m)            not used   2.000E+00               ---                HMIX         

R021  Average building air exchange rate (1/hr)         not used   5.000E-01               ---                REXG         

R021  Height of the building (room) (m)                 not used   2.500E+00               ---                HRM          

R021  Building interior area factor                     not used   0.000E+00               ---                FAI          

R021  Building depth below ground surface (m)           not used  -1.000E+00               ---                DMFL         

R021  Emanating power of Rn-222 gas                     not used   2.500E-01               ---                EMANA(1)     

R021  Emanating power of Rn-220 gas                     not used   1.500E-01               ---                EMANA(2)     

                                                                                                             

TITL  Number of graphical time points                       32        ---                  ---                NPTS         

TITL  Maximum number of integration points for dose         17        ---                  ---                LYMAX        

TITL  Maximum number of integration points for risk        257        ---                  ---                KYMAX        

                     Summary of Pathway Selections

                    Pathway                User Selection

          

             1 -- external gamma               active  

             2 -- inhalation (w/o radon)        active  

             3 -- plant ingestion              active  

             4 -- meat ingestion               active  

             5 -- milk ingestion               active  

             6 -- aquatic foods                active  

             7 -- drinking water               active  

             8 -- soil ingestion               active  

             9 -- radon                      suppressed

             Find peak pathway doses           active  
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

     Contaminated Zone Dimensions            Initial Soil Concentrations, pCi/g

                 

       Area:    540.00 square meters                Th-232     7.900E-01

  Thickness:      1.20 meters                                                                                                       

Cover Depth:      0.00 meters

                                    Total Dose TDOSE(t), mrem/yr                                                                    

                              Basic Radiation Dose Limit = 1.200E+01 mrem/yr                                                        

             Total Mixture Sum M(t) = Fraction of Basic Dose Limit Received at Time (t)                                             

                                                          

   t (years):  0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03

    TDOSE(t):  4.843E-01  1.121E+00  2.449E+00  5.959E+00  8.597E+00  8.837E+00  8.828E+00  6.563E+00

        M(t):  4.036E-02  9.345E-02  2.041E-01  4.966E-01  7.165E-01  7.365E-01  7.356E-01  5.470E-01

Maximum TDOSE(t):  8.838E+00 mrem/yr   at t =    82.6 ± 0.2 years   

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 8.259E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

Nuclide  

                    

Th-232  6.485E+00 0.7337  7.384E-02 0.0084  0.000E+00 0.0000  2.208E+00 0.2499  6.273E-03 0.0007  7.331E-03 0.0008  5.731E-02 0.0065

                    

Total   6.485E+00 0.7337  7.384E-02 0.0084  0.000E+00 0.0000  2.208E+00 0.2499  6.273E-03 0.0007  7.331E-03 0.0008  5.731E-02 0.0065

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 8.259E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

Nuclide  

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.838E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.838E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  1.706E-01 0.3522  6.130E-02 0.1266  0.000E+00 0.0000  2.187E-01 0.4515  4.745E-04 0.0010  3.788E-04 0.0008  3.292E-02 0.0680

                    

Total   1.706E-01 0.3522  6.130E-02 0.1266  0.000E+00 0.0000  2.187E-01 0.4515  4.745E-04 0.0010  3.788E-04 0.0008  3.292E-02 0.0680

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 0.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.843E-01 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  4.843E-01 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  5.741E-01 0.5120  6.175E-02 0.0551  0.000E+00 0.0000  4.482E-01 0.3997  1.134E-03 0.0010  1.181E-03 0.0011  3.502E-02 0.0312

                    

Total   5.741E-01 0.5120  6.175E-02 0.0551  0.000E+00 0.0000  4.482E-01 0.3997  1.134E-03 0.0010  1.181E-03 0.0011  3.502E-02 0.0312

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.121E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.121E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  1.508E+00 0.6158  6.329E-02 0.0258  0.000E+00 0.0000  8.337E-01 0.3404  2.262E-03 0.0009  2.537E-03 0.0010  3.912E-02 0.0160

                    

Total   1.508E+00 0.6158  6.329E-02 0.0258  0.000E+00 0.0000  8.337E-01 0.3404  2.262E-03 0.0009  2.537E-03 0.0010  3.912E-02 0.0160

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+00 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.449E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.449E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  4.199E+00 0.7046  6.881E-02 0.0115  0.000E+00 0.0000  1.632E+00 0.2739  4.593E-03 0.0008  5.327E-03 0.0009  4.925E-02 0.0083

                    

Total   4.199E+00 0.7046  6.881E-02 0.0115  0.000E+00 0.0000  1.632E+00 0.2739  4.593E-03 0.0008  5.327E-03 0.0009  4.925E-02 0.0083

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.959E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  5.959E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  6.293E+00 0.7319  7.343E-02 0.0085  0.000E+00 0.0000  2.161E+00 0.2514  6.135E-03 0.0007  7.167E-03 0.0008  5.664E-02 0.0066

                    

Total   6.293E+00 0.7319  7.343E-02 0.0085  0.000E+00 0.0000  2.161E+00 0.2514  6.135E-03 0.0007  7.167E-03 0.0008  5.664E-02 0.0066

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+01 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.597E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.597E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  6.484E+00 0.7337  7.383E-02 0.0084  0.000E+00 0.0000  2.208E+00 0.2499  6.272E-03 0.0007  7.331E-03 0.0008  5.730E-02 0.0065

                    

Total   6.484E+00 0.7337  7.383E-02 0.0084  0.000E+00 0.0000  2.208E+00 0.2499  6.272E-03 0.0007  7.331E-03 0.0008  5.730E-02 0.0065

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.837E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.837E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  6.478E+00 0.7338  7.376E-02 0.0084  0.000E+00 0.0000  2.205E+00 0.2498  6.265E-03 0.0007  7.321E-03 0.0008  5.725E-02 0.0065

                    

Total   6.478E+00 0.7338  7.376E-02 0.0084  0.000E+00 0.0000  2.205E+00 0.2498  6.265E-03 0.0007  7.321E-03 0.0008  5.725E-02 0.0065

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 3.000E+02 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.828E+00 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.828E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon             Plant             Meat              Milk              Soil

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  5.940E+00 0.9050  7.353E-02 0.0112  0.000E+00 0.0000  4.877E-01 0.0743  2.299E-03 0.0004  2.695E-03 0.0004  5.707E-02 0.0087

                    

Total   5.940E+00 0.9050  7.353E-02 0.0112  0.000E+00 0.0000  4.877E-01 0.0743  2.299E-03 0.0004  2.695E-03 0.0004  5.707E-02 0.0087

                       Total Dose Contributions TDOSE(i,p,t) for Individual Radionuclides (i) and Pathways (p)                      

                                    As mrem/yr and Fraction of Total Dose At t = 1.000E+03 years

                                                      Water Dependent Pathways

              Water             Fish              Radon             Plant             Meat              Milk          All Pathways*

Radio-              

Nuclide  mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.   mrem/yr  fract.

                    

Th-232  8.815E-31 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.563E+00 1.0000

                    

Total   8.815E-31 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.563E+00 1.0000

*Sum of all water independent and dependent pathways.
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                  Dose/Source Ratios Summed Over All Pathways                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,t) At Time in Years   (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  2.468E-01 2.468E-01 2.468E-01 2.468E-01 2.467E-01 2.467E-01 2.464E-01 1.462E-01

Th-232     Ra-228+D   1.000E+00  3.303E-01 9.552E-01 1.997E+00 4.140E+00 5.553E+00 5.679E+00 5.672E+00 3.476E+00

Th-232     Th-228+D   1.000E+00  3.600E-02 2.175E-01 8.567E-01 3.157E+00 5.083E+00 5.261E+00 5.256E+00 4.686E+00

Th-232     ∑DSR(j)               6.130E-01 1.419E+00 3.100E+00 7.543E+00 1.088E+01 1.119E+01 1.117E+01 8.308E+00

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                           Single Radionuclide Soil Guidelines G(i,t) in pCi/g                                                      

                              Basic Radiation Dose Limit = 1.200E+01 mrem/yr                                                        

Nuclide

  (i)    t= 0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                          

Th-232      1.958E+01   8.454E+00   3.871E+00   1.591E+00   1.103E+00   1.073E+00   1.074E+00   1.444E+00                           

                          

            Summed Dose/Source Ratios DSR(i,t) in (mrem/yr)/(pCi/g)

            and Single Radionuclide Soil Guidelines G(i,t) in pCi/g

         at tmin = time of minimum single radionuclide soil guideline

     and at tmax = time of maximum total dose =    82.6 ± 0.2 years   

Nuclide  Initial         tmin       DSR(i,tmin) G(i,tmin) DSR(i,tmax) G(i,tmax)

  (i)    (pCi/g)       (years)                   (pCi/g)               (pCi/g)

           

Th-232  7.900E-01     83.0 ± 0.2     1.119E+01  1.073E+00  1.119E+01  1.073E+00
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Summary : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                              Individual Nuclide Dose Summed Over All Pathways

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                    DOSE(j,t), mrem/yr

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Th-232  Th-232  1.000E+00    1.949E-01 1.949E-01 1.949E-01 1.949E-01 1.949E-01 1.949E-01 1.946E-01 1.155E-01

Ra-228  Th-232  1.000E+00    2.609E-01 7.546E-01 1.578E+00 3.270E+00 4.387E+00 4.486E+00 4.481E+00 2.746E+00

Th-228  Th-232  1.000E+00    2.844E-02 1.718E-01 6.768E-01 2.494E+00 4.016E+00 4.156E+00 4.152E+00 3.702E+00

             

THF(i) is the thread fraction of the parent nuclide.

                                   Individual Nuclide Soil Concentration

                                Parent Nuclide and Branch Fraction Indicated

Nuclide Parent   THF(i)                                      S(j,t), pCi/g

  (j)     (i)             t= 0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

             

Th-232  Th-232  1.000E+00    7.900E-01 7.900E-01 7.900E-01 7.900E-01 7.899E-01 7.896E-01 7.889E-01 7.864E-01

Ra-228  Th-232  1.000E+00    0.000E+00 8.954E-02 2.384E-01 5.446E-01 7.466E-01 7.646E-01 7.639E-01 7.614E-01

Th-228  Th-232  1.000E+00    0.000E+00 1.471E-02 9.782E-02 4.400E-01 7.370E-01 7.646E-01 7.639E-01 7.614E-01

             

THF(i) is the thread fraction of the parent nuclide.

RESCALC.EXE execution time =    4.32 seconds
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Detailed: RESRAD Default Parameters
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Detailed: RESRAD Default Parameters
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

 Iteration Log for Computation of the Time of Maximum Th-232  Dose/Source Ratio

                               Pathway: Ground

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t            DSR(t)         Step Size       Step Type

   Number         (years)    (mrem/yr)/(pCi/g)    (years)

      0         9.15247E+01     8.20830E+00

      1         8.86171E+01     8.20836E+00    -2.90758E+00      parabolic   

      2         8.15711E+01     8.20840E+00    -7.04604E+00    golden section

      3         8.31651E+01     8.20841E+00     1.59397E+00      parabolic   

      4         8.37343E+01     8.20841E+00     5.69187E-01      parabolic   

      5         8.38704E+01     8.20841E+00     1.36106E-01      parabolic   

      6         8.35177E+01     8.20841E+00    -2.16541E-01      parabolic   

      7         8.36505E+01     8.20841E+00    -4.02184E-02      parabolic   

      8         8.37343E+01     8.20841E+00     0.00000E+00        direct    

Notes:

1) Step size always from t with current largest  DSR(t) .

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but  DSR(t)  was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

 Iteration Log for Computation of the Time of Maximum Th-232  Dose/Source Ratio

                      Pathway: Inhale (excluding Radon)

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t            DSR(t)         Step Size       Step Type

   Number         (years)    (mrem/yr)/(pCi/g)    (years)

      0         7.01704E+01     9.34682E-02

      1         7.69976E+01     9.34673E-02     6.82724E+00      parabolic   

      2         6.73972E+01     9.34679E-02    -2.77315E+00      parabolic   

      3         7.10564E+01     9.34682E-02     8.86051E-01      parabolic   

      4         7.06134E+01     9.34682E-02    -4.43024E-01      parabolic   

      5         7.06840E+01     9.34682E-02     0.00000E+00      parabolic   

      6         7.04442E+01     9.34682E-02    -1.69220E-01    golden section

      7         7.03737E+01     9.34682E-02    -7.04442E-02      parabolic   

      8         7.05146E+01     9.34682E-02     7.04442E-02      parabolic   

      9         7.04442E+01     9.34682E-02     0.00000E+00        direct    

Notes:

1) Step size always from t with current largest  DSR(t) .

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but  DSR(t)  was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

 Iteration Log for Computation of the Time of Maximum Th-232  Dose/Source Ratio

                     Pathway: Plant (water independent)

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t            DSR(t)         Step Size       Step Type

   Number         (years)    (mrem/yr)/(pCi/g)    (years)

      0         9.15247E+01     2.79547E+00

      1         8.54606E+01     2.79552E+00    -6.06409E+00      parabolic   

      2         7.96203E+01     2.79553E+00    -5.84036E+00    golden section

      3         8.06521E+01     2.79553E+00     1.03182E+00      parabolic   

      4         8.12619E+01     2.79553E+00     6.09827E-01      parabolic   

      5         8.11807E+01     2.79553E+00    -4.32678E-02      parabolic   

      6         8.28657E+01     2.79553E+00     1.60377E+00    golden section

      7         8.18745E+01     2.79553E+00     6.12585E-01    golden section

      8         8.15276E+01     2.79553E+00     2.65663E-01      parabolic   

      9         8.13634E+01     2.79553E+00     1.01474E-01    golden section

     10         8.14448E+01     2.79553E+00     8.13634E-02      parabolic   

Notes:

1) Step size always from t with current largest  DSR(t) .

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but  DSR(t)  was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

 Iteration Log for Computation of the Time of Maximum Th-232  Dose/Source Ratio

                      Pathway: Meat (water independent)

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t            DSR(t)         Step Size       Step Type

   Number         (years)    (mrem/yr)/(pCi/g)    (years)

      0         9.15247E+01     7.93987E-03

      1         8.57718E+01     7.93999E-03    -5.75295E+00      parabolic   

      2         7.98126E+01     7.94003E-03    -5.95920E+00    golden section

      3         8.08734E+01     7.94003E-03     1.06083E+00      parabolic   

      4         8.15622E+01     7.94003E-03     6.88831E-01      parabolic   

      5         8.12178E+01     7.94003E-03    -3.44414E-01      parabolic   

      6         8.10863E+01     7.94003E-03    -1.31554E-01    golden section

      7         8.10050E+01     7.94003E-03    -8.13053E-02    golden section

Notes:

1) Step size always from t with current largest  DSR(t) .

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but  DSR(t)  was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

 Iteration Log for Computation of the Time of Maximum Th-232  Dose/Source Ratio

                      Pathway: Milk (water independent)

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t            DSR(t)         Step Size       Step Type

   Number         (years)    (mrem/yr)/(pCi/g)    (years)

      0         9.15247E+01     9.27954E-03

      1         8.60352E+01     9.27968E-03    -5.48951E+00      parabolic   

      2         7.99754E+01     9.27972E-03    -6.05983E+00    golden section

      3         8.10879E+01     9.27973E-03     1.11250E+00      parabolic   

      4         8.17236E+01     9.27973E-03     6.35705E-01      parabolic   

      5         8.14057E+01     9.27973E-03    -3.17852E-01      parabolic   

      6         8.12843E+01     9.27973E-03    -1.21407E-01    golden section

      7         8.12031E+01     9.27973E-03    -7.50340E-02    golden section

Notes:

1) Step size always from t with current largest  DSR(t) .

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but  DSR(t)  was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

 Iteration Log for Computation of the Time of Maximum Th-232  Dose/Source Ratio

                                Pathway: Soil

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t            DSR(t)         Step Size       Step Type

   Number         (years)    (mrem/yr)/(pCi/g)    (years)

      0         7.01704E+01     7.25420E-02

      1         8.00914E+01     7.25427E-02     9.92103E+00      parabolic   

      2         7.78641E+01     7.25429E-02    -2.22732E+00      parabolic   

      3         7.68709E+01     7.25430E-02    -9.93218E-01      parabolic   

      4         7.58779E+01     7.25430E-02    -9.93021E-01      parabolic   

      5         7.61757E+01     7.25430E-02     2.97838E-01      parabolic   

      6         7.62519E+01     7.25430E-02     7.61757E-02      parabolic   

      7         7.64883E+01     7.25430E-02     2.36438E-01    golden section

      8         7.66344E+01     7.25430E-02     1.46128E-01    golden section

      9         7.67248E+01     7.25430E-02     9.03130E-02    golden section

     10         7.66344E+01     7.25430E-02     0.00000E+00        direct    

Notes:

1) Step size always from t with current largest  DSR(t) .

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but  DSR(t)  was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

 Iteration Log for Computation of the Time of Maximum Th-232  Dose/Source Ratio

                               Pathway: Water

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t            DSR(t)         Step Size       Step Type

   Number         (years)    (mrem/yr)/(pCi/g)    (years)

      0         5.87802E+02     5.59709E-29

      1         4.04043E+02     0.00000E+00    -1.83759E+02      parabolic   

      2         5.97771E+02     5.33587E-29     9.96891E+00      parabolic   

      3         5.17612E+02     5.36692E-29    -7.01895E+01    golden section

      4         5.57165E+02     6.13011E-29    -3.06369E+01      parabolic   

      5         5.55843E+02     6.13843E-29    -1.32159E+00      parabolic   

      6         5.47454E+02     6.15143E-29    -8.38945E+00      parabolic   

      7         5.36055E+02     6.03227E-29    -1.13985E+01    golden section

      8         5.50061E+02     6.15568E-29     2.60726E+00      parabolic   

      9         5.50611E+02     6.15560E-29     1.78593E-01      parabolic   

     10         5.49511E+02     6.15543E-29    -5.50061E-01      parabolic   

     11         5.50061E+02     6.15568E-29     0.00000E+00        direct    

Notes:

1) Step size always from t with current largest  DSR(t) .

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but  DSR(t)  was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

 Iteration Log for Computation of the Time of Maximum Th-232  Dose/Source Ratio

                      Pathway: Plant (water dependent)

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t            DSR(t)         Step Size       Step Type

   Number         (years)    (mrem/yr)/(pCi/g)    (years)

      0         5.87802E+02     2.26273E-30

      1         3.83841E+02     0.00000E+00    -2.03961E+02      parabolic   

      2         5.09896E+02     1.76726E-30    -7.79060E+01    golden section

      3         6.33519E+02     1.76009E-30     4.57174E+01      parabolic   

      4         5.71501E+02     2.38202E-30    -1.63008E+01      parabolic   

      5         5.63171E+02     2.41690E-30    -8.32976E+00      parabolic   

      6         5.42822E+02     2.38843E-30    -2.03494E+01    golden section

      7         5.56587E+02     2.42770E-30    -6.58361E+00      parabolic   

      8         5.56031E+02     2.42784E-30    -4.22581E-01      parabolic   

      9         5.55475E+02     2.42784E-30    -5.56031E-01      parabolic   

     10         5.50642E+02     2.42213E-30    -4.83307E+00    golden section

     11         5.54919E+02     2.42771E-30    -5.55475E-01      parabolic   

     12         5.55475E+02     2.42784E-30     0.00000E+00        direct    

Notes:

1) Step size always from t with current largest  DSR(t) .

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but  DSR(t)  was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

 Iteration Log for Computation of the Time of Maximum Th-232  Dose/Source Ratio

                             All Pathways Summed

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t            DSR(t)         Step Size       Step Type

   Number         (years)    (mrem/yr)/(pCi/g)    (years)

      0         9.15247E+01     1.11870E+01

      1         8.78979E+01     1.11871E+01    -3.62686E+00      parabolic   

      2         8.11266E+01     1.11872E+01    -6.77130E+00    golden section

      3         8.25409E+01     1.11872E+01     1.41437E+00      parabolic   

      4         8.31666E+01     1.11872E+01     6.25668E-01      parabolic   

      5         8.30835E+01     1.11872E+01    -7.60854E-02      parabolic   

      6         8.30004E+01     1.11872E+01    -8.30835E-02      parabolic   

      7         8.28249E+01     1.11872E+01    -1.75483E-01    golden section

      8         8.29174E+01     1.11872E+01    -6.70288E-02    golden section

      9         8.30004E+01     1.11872E+01     0.00000E+00        direct    

Notes:

1) Step size always from t with current largest  DSR(t) .

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but  DSR(t)  was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

        Iteration Log for Computation of the Time of Maximum Total Dose

                               Pathway: Ground

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t           TDOSE(t)        Step Size       Step Type

   Number         (years)        (mrem/yr)        (years)

      0         9.15247E+01     6.48456E+00

      1         8.86190E+01     6.48461E+00    -2.90568E+00      parabolic   

      2         8.15723E+01     6.48464E+00    -7.04676E+00    golden section

      3         8.31965E+01     6.48465E+00     1.62419E+00      parabolic   

      4         8.37441E+01     6.48465E+00     5.47641E-01      parabolic   

      5         8.34703E+01     6.48465E+00    -2.73819E-01      parabolic   

      6         8.33657E+01     6.48465E+00    -1.04590E-01    golden section

      7         8.32823E+01     6.48465E+00    -6.46392E-02    golden section

Notes:

1) Step size always from t with current largest TDOSE(t).

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but TDOSE(t) was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

        Iteration Log for Computation of the Time of Maximum Total Dose

                      Pathway: Inhale (excluding Radon)

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t           TDOSE(t)        Step Size       Step Type

   Number         (years)        (mrem/yr)        (years)

      0         7.01704E+01     7.38399E-02

      1         7.69965E+01     7.38392E-02     6.82612E+00      parabolic   

      2         6.75047E+01     7.38396E-02    -2.66572E+00      parabolic   

      3         7.10617E+01     7.38399E-02     8.91345E-01      parabolic   

      4         7.06161E+01     7.38399E-02    -4.45671E-01      parabolic   

      5         7.06867E+01     7.38399E-02     0.00000E+00      parabolic   

      6         7.04458E+01     7.38399E-02    -1.70231E-01    golden section

      7         7.05454E+01     7.38399E-02    -7.06161E-02      parabolic   

      8         7.06161E+01     7.38399E-02     0.00000E+00        direct    

Notes:

1) Step size always from t with current largest TDOSE(t).

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but TDOSE(t) was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

        Iteration Log for Computation of the Time of Maximum Total Dose

                     Pathway: Plant (water independent)

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t           TDOSE(t)        Step Size       Step Type

   Number         (years)        (mrem/yr)        (years)

      0         9.15247E+01     2.20842E+00

      1         8.54643E+01     2.20846E+00    -6.06043E+00      parabolic   

      2         7.96225E+01     2.20847E+00    -5.84176E+00    golden section

      3         8.07074E+01     2.20847E+00     1.08483E+00      parabolic   

      4         8.13067E+01     2.20847E+00     5.99284E-01      parabolic   

      5         8.13880E+01     2.20847E+00     6.41750E-02      parabolic   

      6         8.14694E+01     2.20847E+00     8.13880E-02      parabolic   

      7         8.29953E+01     2.20847E+00     1.52593E+00    golden section

      8         8.20522E+01     2.20847E+00     5.82854E-01    golden section

      9         8.16920E+01     2.20847E+00     2.22631E-01    golden section

     10         8.15544E+01     2.20847E+00     8.50384E-02    golden section

     11         8.14694E+01     2.20847E+00     0.00000E+00        direct    

Notes:

1) Step size always from t with current largest TDOSE(t).

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but TDOSE(t) was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

        Iteration Log for Computation of the Time of Maximum Total Dose

                      Pathway: Meat (water independent)

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t           TDOSE(t)        Step Size       Step Type

   Number         (years)        (mrem/yr)        (years)

      0         9.15247E+01     6.27250E-03

      1         8.57721E+01     6.27260E-03    -5.75260E+00      parabolic   

      2         7.98128E+01     6.27262E-03    -5.95933E+00    golden section

      3         8.09063E+01     6.27263E-03     1.09348E+00      parabolic   

      4         8.15930E+01     6.27263E-03     6.86680E-01      parabolic   

      5         8.12496E+01     6.27263E-03    -3.43342E-01      parabolic   

      6         8.11185E+01     6.27263E-03    -1.31146E-01    golden section

      7         8.10374E+01     6.27263E-03    -8.10518E-02    golden section

Notes:

1) Step size always from t with current largest TDOSE(t).

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but TDOSE(t) was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

        Iteration Log for Computation of the Time of Maximum Total Dose

                      Pathway: Milk (water independent)

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t           TDOSE(t)        Step Size       Step Type

   Number         (years)        (mrem/yr)        (years)

      0         9.15247E+01     7.33084E-03

      1         8.60355E+01     7.33095E-03    -5.48920E+00      parabolic   

      2         7.99756E+01     7.33098E-03    -6.05995E+00    golden section

      3         8.10751E+01     7.33098E-03     1.09952E+00      parabolic   

      4         8.17223E+01     7.33098E-03     6.47170E-01      parabolic   

      5         8.13987E+01     7.33098E-03    -3.23586E-01      parabolic   

      6         8.12751E+01     7.33098E-03    -1.23599E-01    golden section

      7         8.11938E+01     7.33098E-03    -7.63891E-02    golden section

Notes:

1) Step size always from t with current largest TDOSE(t).

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but TDOSE(t) was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

        Iteration Log for Computation of the Time of Maximum Total Dose

                                Pathway: Soil

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t           TDOSE(t)        Step Size       Step Type

   Number         (years)        (mrem/yr)        (years)

      0         7.01704E+01     5.73082E-02

      1         8.00902E+01     5.73088E-02     9.91982E+00      parabolic   

      2         7.78639E+01     5.73089E-02    -2.22636E+00      parabolic   

      3         7.68766E+01     5.73090E-02    -9.87220E-01      parabolic   

      4         7.59944E+01     5.73090E-02    -8.82239E-01      parabolic   

      5         7.61262E+01     5.73090E-02     1.31758E-01      parabolic   

      6         7.62023E+01     5.73090E-02     7.61262E-02      parabolic   

      7         7.64599E+01     5.73090E-02     2.57581E-01    golden section

      8         7.66191E+01     5.73090E-02     1.59192E-01    golden section

      9         7.67174E+01     5.73090E-02     9.83853E-02    golden section

     10         7.67942E+01     5.73090E-02     6.08041E-02    golden section

     11         7.67174E+01     5.73090E-02     0.00000E+00        direct    

Notes:

1) Step size always from t with current largest TDOSE(t).

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but TDOSE(t) was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

        Iteration Log for Computation of the Time of Maximum Total Dose

                               Pathway: Water

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t           TDOSE(t)        Step Size       Step Type

   Number         (years)        (mrem/yr)        (years)

      0         5.87802E+02     4.42170E-29

      1         4.04043E+02     0.00000E+00    -1.83759E+02      parabolic   

      2         5.97771E+02     4.21534E-29     9.96891E+00      parabolic   

      3         5.17612E+02     4.23987E-29    -7.01895E+01    golden section

      4         5.57165E+02     4.84279E-29    -3.06369E+01      parabolic   

      5         5.55843E+02     4.84936E-29    -1.32159E+00      parabolic   

      6         5.47454E+02     4.85964E-29    -8.38937E+00      parabolic   

      7         5.36055E+02     4.76549E-29    -1.13985E+01    golden section

      8         5.50060E+02     4.86298E-29     2.60597E+00      parabolic   

      9         5.50610E+02     4.86292E-29     1.77056E-01      parabolic   

     10         5.49510E+02     4.86279E-29    -5.50060E-01      parabolic   

     11         5.50060E+02     4.86298E-29     0.00000E+00        direct    

Notes:

1) Step size always from t with current largest TDOSE(t).

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but TDOSE(t) was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

        Iteration Log for Computation of the Time of Maximum Total Dose

                      Pathway: Plant (water dependent)

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t           TDOSE(t)        Step Size       Step Type

   Number         (years)        (mrem/yr)        (years)

      0         5.87802E+02     1.78756E-30

      1         3.83841E+02     0.00000E+00    -2.03961E+02      parabolic   

      2         5.09896E+02     1.39614E-30    -7.79060E+01    golden section

      3         6.33519E+02     1.39047E-30     4.57175E+01      parabolic   

      4         5.71501E+02     1.88179E-30    -1.63008E+01      parabolic   

      5         5.63171E+02     1.90935E-30    -8.32974E+00      parabolic   

      6         5.42822E+02     1.88686E-30    -2.03494E+01    golden section

      7         5.56587E+02     1.91789E-30    -6.58362E+00      parabolic   

      8         5.56031E+02     1.91799E-30    -4.22587E-01      parabolic   

      9         5.55475E+02     1.91799E-30    -5.56031E-01      parabolic   

     10         5.50642E+02     1.91348E-30    -4.83307E+00    golden section

     11         5.54919E+02     1.91789E-30    -5.55475E-01      parabolic   

     12         5.55475E+02     1.91799E-30     0.00000E+00        direct    

Notes:

1) Step size always from t with current largest TDOSE(t).

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but TDOSE(t) was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

        Iteration Log for Computation of the Time of Maximum Total Dose

                             All Pathways Summed

              Tolerance for tmax = 1.0E-03 (fractional accuracy)

  Iteration          t           TDOSE(t)        Step Size       Step Type

   Number         (years)        (mrem/yr)        (years)

      0         9.15247E+01     8.83772E+00

      1         8.78989E+01     8.83781E+00    -3.62583E+00      parabolic   

      2         8.11272E+01     8.83785E+00    -6.77169E+00    golden section

      3         8.24635E+01     8.83786E+00     1.33632E+00      parabolic   

      4         8.31338E+01     8.83786E+00     6.70231E-01      parabolic   

      5         8.27987E+01     8.83786E+00    -3.35114E-01      parabolic   

      6         8.26707E+01     8.83786E+00    -1.28002E-01    golden section

      7         8.25880E+01     8.83786E+00    -7.91110E-02    golden section

Notes:

1) Step size always from t with current largest TDOSE(t).

2) Parabolic step based on parabola maximum through the current best triplet.

3) Golden section step, 0.5*(3-SQRT(5)) of larger interval bracketing maximum,

   taken only if trial parabolic step fails.

4) Direct step to a previous t only on last iteration and only if prior

   iteration met convergence test but TDOSE(t) was smaller than the previous

   value.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                     Source Factors for Ingrowth and Decay                                                           

                                           Radioactivity Factors Only                                                                

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                  ID(j,t) = THF(j)*S1(j,t)/S1(i,0) At Time in Years                                     

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 1.136E-01 3.035E-01 7.004E-01 9.731E-01 1.000E+00 1.000E+00 1.000E+00

Th-232     Th-228+D   1.000E+00  0.000E+00 1.864E-02 1.243E-01 5.644E-01 9.597E-01 1.000E+00 1.000E+00 1.000E+00

           

                                     Source Factors for Ingrowth and Decay                                                           

                                  Combined Radioactivity and Leaching Factors                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                  SF(j,t) = THF(j)*S1(j,t)/S1(i,0) At Time in Years                                     

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.999E-01 9.995E-01 9.986E-01 9.954E-01

Th-232     Ra-228+D   1.000E+00  0.000E+00 1.133E-01 3.018E-01 6.894E-01 9.450E-01 9.678E-01 9.669E-01 9.638E-01

Th-232     Th-228+D   1.000E+00  0.000E+00 1.862E-02 1.238E-01 5.570E-01 9.329E-01 9.678E-01 9.669E-01 9.638E-01

           

The effect of volatilization was also considered when computing the source factors for H-3 and C-14.                                 
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

         Parameters Used for Calculating Cover Depth and Contaminated Zone Thicknesses

            Cover Erosion rate (vcv):  0.001000 m/yr

Contaminated Zone Erosion rate (vcz):  0.001000 m/yr

         Water Table Drop rate (vwt):  0.001000 m/yr

             Precipitation rate (Pr):  1.000000 m/yr

             Cover Removal Time (Tc): 0.000E+00 yr

Overhead irrigation rate (Irr):  0.200 m/yr            Runoff coefficient (Cr):  0.200

Evapotranspiration coeff. (Ce):  0.500                  Infiltration rate (In):  0.500 m/yr

      Bulk soil density (rhob):  1.500 g/cm**3         Effective porosity (pe):  0.000

Radio-     Distribution    Leaching 

nuclide    Coefficient       Ratio  

  (i)     Kd(i),cm**3/g      q(i)  

      

Ra-228     7.000000E+01    3.047E-03

Th-228     6.000000E+04    3.566E-06

Th-232     6.000000E+04    3.566E-06

      

                                   Time Dependence of Source Geometry                                                               

                                Time Dependence of Cover Depth [Cd(i,t)]                                                            

Nuclide                                          Cd(i,t) (meters)                                                                   

  (i)   t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                  

Ra-228     0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

Th-228     0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

Th-232     0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

                  

                        Time Dependence of Contaminated Zone Thicknesses [T(i,t)]                                                   

Nuclide                                        T(i,t) (meters)                                                                      

  (i)   t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                  

Ra-228     1.2000E+00  1.1990E+00  1.1970E+00  1.1900E+00  1.1700E+00  1.1000E+00  9.0000E-01  2.0000E-01

Th-228     1.2000E+00  1.1990E+00  1.1970E+00  1.1900E+00  1.1700E+00  1.1000E+00  9.0000E-01  2.0000E-01

Th-232     1.2000E+00  1.1990E+00  1.1970E+00  1.1900E+00  1.1700E+00  1.1000E+00  9.0000E-01  2.0000E-01
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                   Occupancy, Cover/Depth, and Area Factors for Ground Pathway                                                      

                                  Occupancy Factor (FO1):      0.600                                                                

                                                Area (A):       540. sq. meters                                                     

                                Initial cover depth (Cd):      0.000 meters                                                         

                 Initial contaminated zone thickness (T):      1.200 meters                                                         

                   Time Dependence of Cover/Depth Factor [FCTR_COV_DEPTH(i,t)]                                                      

Nuclide                            FCTR_COV_DEPTH(i,t) (dimensionless)                                                              

  (i)   t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03

                  

Ac-228     1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  9.246E-01

Bi-212     1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  9.298E-01

Pb-212     1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  9.818E-01

Po-212     0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

Po-216     1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  9.346E-01

Ra-224     1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  9.791E-01

Ra-228     0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

Rn-220     1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  9.496E-01

Th-228     1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  9.915E-01

Th-232     1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  9.984E-01

Tl-208     1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  9.998E-01  8.634E-01

                  

                         Time Dependence of Area Factor [FCTR_AREA(i,t)]                                                            

Nuclide                               FCTR_AREA(i,t) (dimensionless)                                                                

  (i)   t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03

                  

Ac-228     8.726E-01  8.726E-01  8.726E-01  8.726E-01  8.726E-01  8.726E-01  8.726E-01  8.991E-01

Bi-212     8.685E-01  8.685E-01  8.685E-01  8.685E-01  8.685E-01  8.685E-01  8.685E-01  8.985E-01

Pb-212     8.947E-01  8.947E-01  8.947E-01  8.947E-01  8.947E-01  8.947E-01  8.947E-01  9.142E-01

Po-212     1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00  1.000E+00

Po-216     8.697E-01  8.697E-01  8.697E-01  8.697E-01  8.697E-01  8.697E-01  8.697E-01  8.992E-01

Ra-224     8.939E-01  8.939E-01  8.939E-01  8.939E-01  8.939E-01  8.939E-01  8.939E-01  9.152E-01

Ra-228     9.998E-01  9.998E-01  9.998E-01  9.998E-01  9.998E-01  9.998E-01  9.998E-01  9.998E-01

Rn-220     8.673E-01  8.673E-01  8.673E-01  8.673E-01  8.673E-01  8.673E-01  8.673E-01  9.035E-01

Th-228     9.002E-01  9.002E-01  9.002E-01  9.002E-01  9.002E-01  9.002E-01  9.002E-01  9.164E-01

Th-232     9.073E-01  9.073E-01  9.073E-01  9.073E-01  9.073E-01  9.073E-01  9.073E-01  9.164E-01

Tl-208     8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.740E-01  8.942E-01

                  

              Dose Conversion and Environmental Transport Factors for the Ground Pathway (p=1)                                       

Nuclide  DCF(i,1)*                         ETFG(i,t) At Time in Years  (dimensionless)                                               

  (i)             t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03                          

                   

Ac-228   5.978E+00   5.235E-01  5.235E-01  5.235E-01  5.235E-01  5.235E-01  5.235E-01  5.235E-01  4.988E-01

Bi-212   1.171E+00   5.211E-01  5.211E-01  5.211E-01  5.211E-01  5.211E-01  5.211E-01  5.211E-01  5.012E-01

Pb-212   7.043E-01   5.368E-01  5.368E-01  5.368E-01  5.368E-01  5.368E-01  5.368E-01  5.368E-01  5.385E-01

Po-212   0.000E+00   0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

Po-216   1.042E-04   5.218E-01  5.218E-01  5.218E-01  5.218E-01  5.218E-01  5.218E-01  5.218E-01  5.042E-01

Ra-224   5.119E-02   5.364E-01  5.364E-01  5.364E-01  5.364E-01  5.364E-01  5.364E-01  5.364E-01  5.376E-01

Ra-228   0.000E+00   0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

              Dose Conversion and Environmental Transport Factors for the Ground Pathway (p=1)                                       

Nuclide  DCF(i,1)*                         ETFG(i,t) At Time in Years  (dimensionless)                                               

  (i)             t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03                          

                   

Rn-220   2.298E-03   5.204E-01  5.204E-01  5.204E-01  5.204E-01  5.204E-01  5.204E-01  5.204E-01  5.148E-01

Th-228   7.940E-03   5.401E-01  5.401E-01  5.401E-01  5.401E-01  5.401E-01  5.401E-01  5.401E-01  5.452E-01

Th-232   5.212E-04   5.444E-01  5.444E-01  5.444E-01  5.444E-01  5.444E-01  5.444E-01  5.444E-01  5.490E-01

Tl-208   2.298E+01   5.244E-01  5.244E-01  5.244E-01  5.244E-01  5.244E-01  5.244E-01  5.243E-01  4.633E-01

                   

* - Units are (mrem/yr)/(pCi/g) at infinite depth and area.  Multiplication by ETFG(i,t) converts to site conditions.

                        Dose/Source Ratios for External Radiation from the Ground (p=1)                                              

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,1,t) At Time in Years (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  2.837E-04 2.837E-04 2.837E-04 2.837E-04 2.837E-04 2.836E-04 2.833E-04 2.848E-04

Th-232     Ra-228+D   1.000E+00  1.811E-01 5.146E-01 1.069E+00 2.210E+00 2.962E+00 3.029E+00 3.026E+00 2.872E+00

Th-232     Th-228+D   1.000E+00  3.456E-02 2.118E-01 8.398E-01 3.105E+00 5.003E+00 5.179E+00 5.173E+00 4.647E+00

Th-232     ∑DSR(j)               2.159E-01 7.267E-01 1.909E+00 5.315E+00 7.966E+00 8.208E+00 8.200E+00 7.519E+00

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                        Dose/Source Ratios for Inhalation Pathway, Excluding Radon (p=2)                                             

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,2,t) At Time in Years (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  7.747E-02 7.747E-02 7.747E-02 7.747E-02 7.746E-02 7.744E-02 7.737E-02 7.712E-02

Th-232     Ra-228+D   1.000E+00  1.388E-05 3.944E-05 8.194E-05 1.694E-04 2.270E-04 2.322E-04 2.319E-04 2.312E-04

Th-232     Th-228+D   1.000E+00  1.054E-04 6.458E-04 2.560E-03 9.466E-03 1.525E-02 1.579E-02 1.577E-02 1.572E-02

Th-232     ∑DSR(j)               7.759E-02 7.816E-02 8.011E-02 8.710E-02 9.294E-02 9.346E-02 9.337E-02 9.307E-02

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                       Pathway Factors for the Inhalation Pathway (radon excluded)                                                  

                            Area (A):  5.4000E+02 m**2       Occupancy Factor (FO2):  4.5000E-01                                    

                   Area Factor (FA2):  1.2497E-01           Annual Air Intake (F12):  8.4000E+03 m**3/yr                            

                 Cover Depth [Cd(0)]:  0.0000E+00 m             Mass Loading (ASR2):  1.0000E-04 g/m**3                             

  Contaminated Zone Thickness [T(0)]:  1.2000E+00 m          FA2 * FO2 * F12 * ASR2:  4.7240E-02 g/yr                               

Nuclide                             Depth Factor [FD(i,2,t)] (dimensionless)                                                        

  (i)    t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                  

Th-232      1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00

                  

     Dose Conversion and Environmental Transport Factors for the Inhalation Pathway, Excluding Radon (p=2)                           

  Parent    Product   DCF(j,2)*                      ETF(j,2,t) At Time in Years  (g/yr)                                             

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     1.640E+00  4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02

Th-232     Ra-228+D   5.078E-03  4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02

Th-232     Th-228+D   3.454E-01  4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02 4.724E-02

           

* - The dose conversion factor units are mrem/pCi.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

         Parameters Used for Calculating Indoor and Outdoor Radon Flux

                                       *Floor        Cover     Contaminated

                                      Material     Material       Zone

                                              

Radon Diffusion Coefficient (m**2/s)  3.000E-07    2.000E-06    2.000E-06

                      Total Porosity  1.000E-01    4.000E-01    4.000E-01

            Volumetric Water Content  3.000E-02    5.000E-02    3.209E-01

              Bulk Density (g/cm**3)  2.400E+00    1.500E+00    1.500E+00

        Rn-220 Emanation Coefficient  1.500E-01    1.500E-01    1.500E-01

               Initial Thickness (m)  1.500E-01    0.000E+00    1.200E+00

                                              

Building Depth Below Ground Surface *(DMFL): -1.000E+00  (m)

Negative DMFL shows building depth adjusted (if necessary) for no penetration

of contaminated zone.  Actual values used *(DMFLACT), m:

t=       0.0000E+00  1.0000E+00  3.0000E+00  1.0000E+01  3.0000E+01  1.0000E+02  3.0000E+02  1.0000E+03

DMFLACT= 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

Building indoor area factor *(FAI):           0.000E+00

FAI <= 0.0 shows calculated time-dependent value based on amount of wall area

extending into the contaminated zone.  Actual values used *(FAIACT):

t=       0.0000E+00  1.0000E+00  3.0000E+00  1.0000E+01  3.0000E+01  1.0000E+02  3.0000E+02  1.0000E+03

FAIACT = 0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

* - Parameters are used only for indoor radon flux                                                                                  

                           Time Dependence of Outdoor Radon Flux [FLUXO(i,t)]                                                       

Nuclide                                      FLUXO(i,t) (pCi/m**2/s)                                                                

  (i)   t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                  

Th-232     0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

                  

                            Time Dependence of Indoor Radon Flux [FLUXI(i,t)]                                                       

Nuclide                                      FLUXI(i,t) (pCi/m**2/s)                                                                

  (i)   t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                  

Th-232     0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

    Parameters Used for Calculating Indoor and Outdoor Radon Concentration

    Radon Vertical Dimension of Mixing (HMIX):  2.000E+00  (m)

             Average Annual Wind Speed (WIND):  2.000E+00  (m/sec)

                   Building Room Height (HRM):  2.500E+00  (m)

            Building Air Exchange Rate (REXG):  5.000E-01  (1/hr)

                       Time Dependence of Outdoor Radon Concentration [CRNO(i,t)]                                                   

Nuclide                                        CRNO(i,t) (pCi/m**3)                                                                 

  (i)   t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                  

Th-232     0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

                  

                       Time Dependence of Indoor Radon Concentration [HCONC(i,r)]                                                   

Nuclide                                       HCONC(i,t) (pCi/m**3)                                                                 

  (i)   t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                  

Th-232     0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                             Outdoor Working Levels of Radon [WLOTD(i,t)]                                                           

Nuclide                                          WLOTD(i,t) (WL)                                                                    

  (i)   t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                  

Th-232     0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

                  

                             Indoor Working Levels of Radon [WLIND(i,t)]                                                            

Nuclide                                          WLIND(i,t) (WL)                                                                    

  (i)   t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                  

Th-232     0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00  0.0000E+00

                  

       Fraction of Time Spent Outdoors (FOTD):  2.500E-01

        Fraction of Time Spent Indoors (FIND):  5.000E-01
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                   Dose/Source Ratios for Radon Pathway (p=9)                                                        

                                   Subpathway:  Outdoor and Indoor Radon Flux                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread            DSR(j,9,t) - DSRRNW(j,t) At Time in Years   (mrem/yr)/(pCi/g)                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                                   Dose/Source Ratios for Radon Pathway (p=9)                                                        

                                   Subpathway:  Indoor Radon from Water Usage                                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                  DSRRNW(j,t) At Time in Years   (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

Transport Time Parameters for Unsaturated Zone Stratum  No. 1

            Stratum thickness [h(1)]:      4.000000 m

Bulk soil material density [rhob(1)]:      1.500000 g/cm**3

        Effective porosity [peuz(1)]:      0.200000

    Hydraulic conductivity [Khuz(1)]:     10.000000 m/yr

            Total porosity [ptuz(1)]:      0.400000

  Soil specific b parameter [buz(1)]:      5.300000

          Saturation ratio [sruz(1)]:      0.802299

 Radio-       Distribution      Retardation      Transport  

nuclide       Coefficient         Factor           Time    

  (i)     Kduz(i,1), cm**3/g     Rduz(i,1)     Dtuz(i,1), yr

         

Ra-228        7.0000E+01         3.2818E+02      4.2128E+02

Th-228        6.0000E+04         2.8045E+05      3.6000E+05

Th-232        6.0000E+04         2.8045E+05      3.6000E+05

         

Transport Time Parameters for Unsaturated Zone created by the Falling Water Table 

        Water table drop rate [vwt]:      0.001000 m/yr

Bulk soil material density [rhobaq]:      1.500000 g/cm**3

          Effective porosity [peaq]:      0.200000

      Hydraulic conductivity [Khaq]:    100.000000 m/yr

              Total porosity [ptaq]:      0.400000

    Soil specific b parameter [baq]:      5.300000

           Saturation ratio [sruaq]:      0.677340

 Radio-       Distribution      Retardation       Minimum   

nuclide       Coefficient         Factor         Transport  

                                                   Time     

  (i)      Kdaq(i), cm**3/g      Rduaq(i)      Dtuaq(i), yr 

         

Ra-228        7.0000E+01         3.8855E+02      4.9567E+01

Th-228        6.0000E+04         3.3218E+05        Infinite

Th-232        6.0000E+04         3.3218E+05        Infinite
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

        Dilution Factor and Rise Time Parameters for Nondispersion (ND) Model

                    Aquifer contamination depth at well (z):  7.00000E+00 m

               Depth of water intake below water table (dw):  1.00000E+01 m

                                     Infiltration rate (In):  5.00000E-01 m/yr

                             Aquifer water flow rate (Vwfr):  2.00000E+00 m/yr

                                     Hydraulic gradient (J):  2.00000E-02

                   Hydraulic conductivity of aquifer (Kszh):  1.00000E+02 m/yr

          Contaminated zone extent parallel to gradient (l):  2.80000E+01 m

        Distance below contaminated zone to water table (h):  0.40000E+01 m

             Initial thickness of uncontaminated cover (Cd):  0.00000E+00 m

                 Initial thickness of contaminated zone (T):  0.12000E+01 m

                Effective porosity of saturated zone (pesz):  0.20000E+00

 Radio-     Dilution       Retardation      Horizontal Transport Time         Rise         Decay Time  

nuclide      Factor          Factor                          Onsite           Time          Parameter  

  (i)         f(i)           Rdsz(i)                       Tauh(i), yr      dt(i), yr     1/lamda(i),yr

                  

Ra-228      7.000E-01       2.635E+02                       7.378E+02       7.378E+02       8.295E+00

Th-228      7.000E-01       2.250E+05                       6.300E+05       6.300E+05       2.760E+00

Th-232      7.000E-01       2.250E+05                       6.300E+05       6.300E+05       2.027E+10

                  

                   Primary Parameters Used for Calculating Water/Soil

                  Concentration Ratios for Groundwater Pathway Segment

                                    Model used:  Nondispersion (ND)

 Bulk soil density in contaminated zone (rhob):  1.500 g/cm**3

 Radio-     Dilution       Retardation          Breakthrough Time             Rise     

nuclide      Factor          Factor           Chain      Single Nuclide       Time     

  (i)         f(i)           Rdcz(i)          year          Dt(i), yr       dt(i), yr  

               

Ra-228      7.000E-01       3.282E+02       4.709E+02       4.709E+02       7.378E+02

Th-228      7.000E-01       2.804E+05       4.709E+02        Infinite       6.300E+05

Th-232      7.000E-01       2.804E+05        Infinite        Infinite       6.300E+05
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                  Water/Soil Concentration Ratios [WSR(j,1,t)] for Groundwater Pathway Segment                                       

  Parent    Product    Thread                    WSR(j,1,t) At Time in Years  (pCi/L)/(pCi/g)                                        

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.526E-30

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.781E-33

           

                 Water/Soil Concentration Ratios [WSR(j,2,t)] for Surface Water Pathway Segment                                      

                                       Watershed Area (Aw) = 1.0000E+06 m**2                                                         

                                Contaminated Zone Area (A) = 5.4000E+02 m**2                                                         

                                      Dilution Factor (f') = 5.4000E-04                                                              

                                       Soil Density (rhob) = 1.5000E+00 kg/m**3                                                      

  Parent    Product    Thread                    WSR(j,2,t) At Time in Years  (pCi/L)/(pCi/g)                                        

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.177E-33

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.374E-36
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                     Storage Times For Contaminated Foodstuffs

                       k    Food Item        STOR_T(k), days

                      

                       1  non-leafy plants        14.

                       2  leafy plants             1.

                       3  milk                     1.

                       4  meat                    20.

                       5  fish                     7.

                       6  crustacea                7.

                       7  well water               1.

                       8  surface water            1.

                       9  livestock fodder        45.

                      

                                        Storage Time Ingrowth and Decay Factors

                                 Storage Time for k'th Foodstuff:  t = STOR_T(k), days

Parent  Product  Thread                              STOR_ID(i,j,t) = CONCE(i,j,t)/CONCE(i,i,0)

 (i)      (j)   Fraction  t= 1.400E+01 1.000E+00 1.000E+00 2.000E+01 7.000E+00 7.000E+00 1.000E+00 1.000E+00 4.500E+01

              

Ra-228  Ra-228  1.000E+00    9.954E-01 9.997E-01 9.997E-01 9.934E-01 9.977E-01 9.977E-01 9.997E-01 9.997E-01 9.853E-01

Ra-228  Th-228  1.000E+00    1.376E-02 9.913E-04 9.913E-04 1.958E-02 6.912E-03 6.912E-03 9.913E-04 9.913E-04 4.333E-02

Th-228  Th-228  1.000E+00    9.862E-01 9.990E-01 9.990E-01 9.804E-01 9.931E-01 9.931E-01 9.990E-01 9.990E-01 9.563E-01

Th-232  Th-232  1.000E+00    1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232  Ra-228  1.000E+00    4.610E-03 3.300E-04 3.300E-04 6.579E-03 2.308E-03 2.308E-03 3.300E-04 3.300E-04 1.474E-02

Th-232  Th-228  1.000E+00    3.189E-05 1.636E-07 1.636E-07 6.490E-05 7.996E-06 7.996E-06 1.636E-07 1.636E-07 3.250E-04

              

CONCE(i,j,t)/CONCE(i,i,0) is the concentration ratio of Product(j) at time t to Parent(i) at start of storage time.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                        Storage Time Correction Factors                                                              

                                    Drinking Water from Well and/or Surface                                                          

                            Harvest Time = t - 2.74E-03 yr; Consumption Time = t yr                                                  

  Parent    Product    Thread                            CFWW(j,t,1)# At Time in Years                                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.997E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.848E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).

                                        Storage Time Correction Factors                                                              

                         Irrigation Water for Nonleafy Plants from Well and/or Surface                                               

                       Harvest Time = t - 4.11E-02 yr; Consumption Time = t - 3.83E-02 yr                                            

  Parent    Product    Thread                            CFWW(j,t,2)# At Time in Years                                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.997E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.848E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).

                                        Storage Time Correction Factors                                                              

                           Irrigation Water for Leafy Plants from Well and/or Surface                                                

                       Harvest Time = t - 5.48E-03 yr; Consumption Time = t - 2.74E-03 yr                                            

  Parent    Product    Thread                            CFWW(j,t,3)# At Time in Years                                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.997E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.848E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).

                                        Storage Time Correction Factors                                                              

                     Irrigation Water for Livestock (Milk) Fodder from Well and/or Surface                                           

                       Harvest Time = t - 1.29E-01 yr; Consumption Time = t - 1.26E-01 yr                                            

  Parent    Product    Thread                            CFWW(j,t,5)# At Time in Years                                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.997E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.848E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                        Storage Time Correction Factors                                                              

                     Irrigation Water for Livestock (Meat) Fodder from Well and/or Surface                                           

                       Harvest Time = t - 1.81E-01 yr; Consumption Time = t - 1.78E-01 yr                                            

  Parent    Product    Thread                            CFWW(j,t,7)# At Time in Years                                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.997E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.848E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).

                                        Storage Time Correction Factors                                                              

                                Livestock (Milk) Water from Well and/or Surface                                                      

                       Harvest Time = t - 5.48E-03 yr; Consumption Time = t - 2.74E-03 yr                                            

  Parent    Product    Thread                            CFWW(j,t,4)# At Time in Years                                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.997E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.848E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).

                                        Storage Time Correction Factors                                                              

                                Livestock (Meat) Water from Well and/or Surface                                                      

                       Harvest Time = t - 5.75E-02 yr; Consumption Time = t - 5.48E-02 yr                                            

  Parent    Product    Thread                            CFWW(j,t,6)# At Time in Years                                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.997E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.848E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).

                              Storage Time Correction Factors for Nonleafy Plants                                                    

                            Harvest Time = t -  3.83E-02 yr; Consumption Time = t yr                                                 

  Parent    Product    Thread                            CF3(j,1,t)# At Time in Years                                                

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.954E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 7.444E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                Storage Time Correction Factors for Leafy Plants                                                     

                            Harvest Time = t -  2.74E-03 yr; Consumption Time = t yr                                                 

  Parent    Product    Thread                            CF3(j,2,t)# At Time in Years                                                

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.997E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.460E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).

                          Storage Time Correction Factors for Livestock (Meat) Fodder                                                

                      Harvest Time = t -  1.78E-01 yr; Consumption Time = t - 5.48E-02 yr                                            

  Parent    Product    Thread                            CFLF(j,1,t)# At Time in Years                                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 9.892E-01 9.865E-01 9.858E-01 9.856E-01 9.856E-01 9.856E-01 9.856E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.355E+01 5.365E+00 3.109E+00 2.707E+00 2.684E+00 2.684E+00 2.663E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).

                          Storage Time Correction Factors for Livestock (Milk) Fodder                                                

                      Harvest Time = t -  1.26E-01 yr; Consumption Time = t - 2.74E-03 yr                                            

  Parent    Product    Thread                            CFLF(j,2,t)# At Time in Years                                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 9.890E-01 9.865E-01 9.858E-01 9.856E-01 9.856E-01 9.856E-01 9.856E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.286E+01 5.305E+00 3.105E+00 2.707E+00 2.684E+00 2.684E+00 2.663E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).

                                    Storage Time Correction Factors for Meat                                                         

                            Harvest Time = t -  5.48E-02 yr; Consumption Time = t yr                                                 

  Parent    Product    Thread                            CF45(j,1,t)# At Time in Years                                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 9.946E-01 9.938E-01 9.936E-01 9.935E-01 9.935E-01 9.935E-01 9.937E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 3.936E+00 2.755E+00 2.063E+00 1.902E+00 1.892E+00 1.892E+00 1.377E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                    Storage Time Correction Factors for Milk                                                         

                            Harvest Time = t -  2.74E-03 yr; Consumption Time = t yr                                                 

  Parent    Product    Thread                            CF45(j,2,t)# At Time in Years                                               

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 9.997E-01 9.997E-01 9.997E-01 9.997E-01 9.997E-01 9.997E-01 9.997E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 3.773E+00 2.621E+00 1.972E+00 1.824E+00 1.815E+00 1.815E+00 1.364E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).

                              Storage Time Correction Factors for Fish & Crustacea                                                   

                            Harvest Time = t -  1.92E-02 yr; Consumption Time = t yr                                                 

  Parent    Product    Thread                            CFF(j,1,t)# At Time in Years                                                

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00

Th-232     Ra-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 9.977E-01

Th-232     Th-228+D   1.000E+00  1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 1.000E+00 3.954E+00

           

#Correction factor = (concentration in media at consumption time)/(concentration at harvest time).
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

               Area and Depth Factors for Plant (p=3), Meat (p=4), and Milk (p=5) Pathways                                           

                                Root Uptake from Contaminated Soil (q=1)                                                             

                    Area Factor for Plant Foods [FA(3)] = 0.27                                                                       

Nuclide                              Depth Factor FD(i,1,t) (dimensionless)                                                          

  (i)    t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                   

Ra-228      1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  2.2222E-01

Th-228      1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  2.2222E-01

Th-232      1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  2.2222E-01

                   

               Area and Depth Factors for Plant (p=3), Meat (p=4), and Milk (p=5) Pathways                                           

                               Foliar Uptake from Contaminated Dust (q=2)                                                            

                    Area Factor for Plant Foods [FA(3)] = 0.27                                                                       

Nuclide                              Depth Factor FD(i,2,t) (dimensionless)                                                          

  (i)    t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                   

Ra-228      1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00

Th-228      1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00

Th-232      1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00

                   

               Area and Depth Factors for Plant (p=3), Meat (p=4), and Milk (p=5) Pathways                                           

                                         Ditch Irrigation (q=3)                                                                      

                    Area Factor for Plant Foods [FA(3)] = 0.27                                                                       

Nuclide                              Depth Factor FD(i,3,t) (dimensionless)                                                          

  (i)    t=  0.000E+00   1.000E+00   3.000E+00   1.000E+01   3.000E+01   1.000E+02   3.000E+02   1.000E+03

                   

Ra-228      1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00

Th-228      1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00

Th-232      1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00  1.0000E+00
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

   Area and Depth Factors for Plant (p=3), Meat (p=4), and Milk (p=5) Pathways                                                       

                            Overhead Irrigation (q=4)                                                                                

                    Area Factor for Plant Foods [FA(3)] = 0.27                                                                       

                             The Depth Factor Value

                            FD(i,p,q,t) = 1.0000E+00

            is applicable for all radionuclides(i) and times(t).

          Area and Depth Factors for Meat (p=4) and Milk (p=5) Pathways                                                              

            Transfer from Livestock Water (q=5) and Soil (q=6) Intake                                                                

            Area Factor for Meat and Milk [FA(p),p=4,5] = 0.03                                                                       

The livestock water subpathway (q=5) and livestock soil intake subpathway (q=6)

           occur only for the meat (p=4) and milk (p=5) pathways.



RESRAD, Version 6.5      T½ Limit = 180 days        05/23/2016  20:37  Page  40

Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

              Dose Conversion and Environmental Transport Factors for the Plant Food Pathway (p=3)                                   

                              Subpathway: Root Uptake from Contaminated Soil (q=1)                                                   

  Parent    Product   DCF(j,3)*                     ETF(j,3,1,t) At Time in Years  (g/yr)                                            

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  4.698E+01 4.698E+01 4.698E+01 4.698E+01 4.697E+01 4.696E+01 4.691E+01 1.039E+01

Th-232     Ra-228+D   1.442E-03  0.000E+00 2.052E+02 5.594E+02 1.288E+03 1.768E+03 1.811E+03 1.809E+03 4.009E+02

Th-232     Th-228+D   8.086E-04  0.000E+00 3.424E+00 1.278E+01 4.222E+01 6.587E+01 6.805E+01 6.798E+01 1.506E+01

           

* - The dose conversion factor units are mrem/pCi.

              Dose Conversion and Environmental Transport Factors for the Plant Food Pathway (p=3)                                   

                             Subpathway: Foliar Uptake from Contaminated Dust (q=2)                                                  

  Parent    Product   DCF(j,3)*                     ETF(j,3,2,t) At Time in Years  (g/yr)                                            

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  4.180E-02 4.180E-02 4.180E-02 4.180E-02 4.180E-02 4.178E-02 4.175E-02 4.161E-02

Th-232     Ra-228+D   1.442E-03  0.000E+00 4.739E-03 1.262E-02 2.882E-02 3.951E-02 4.046E-02 4.043E-02 4.029E-02

Th-232     Th-228+D   8.086E-04  0.000E+00 7.785E-04 5.176E-03 2.329E-02 3.900E-02 4.046E-02 4.042E-02 4.029E-02

           

* - The dose conversion factor units are mrem/pCi.

              Dose Conversion and Environmental Transport Factors for the Plant Food Pathway (p=3)                                   

                                       Subpathway: Ditch Irrigation (q=3)                                                            

  Parent    Product   DCF(j,3)*                ETF(j,3,3,t) * SF(j,t) At Time in Years  (g/yr)                                       

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.442E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.357E-31

Th-232     Th-228+D   8.086E-04  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.165E-33

           

* - The dose conversion factor units are mrem/pCi.

              Dose Conversion and Environmental Transport Factors for the Plant Food Pathway (p=3)                                   

                                     Subpathway: Overhead Irrigation (q=4)                                                           

  Parent    Product   DCF(j,3)*                ETF(j,3,4,t) * SF(j,t) At Time in Years  (g/yr)                                       

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.442E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.219E-29

Th-232     Th-228+D   8.086E-04  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.915E-31

           

* - The dose conversion factor units are mrem/pCi.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Dose Conversion and Environmental Transport Factors for the Meat Pathway (p=4)                                      

                          Subpathway: Fodder Root Uptake from Contaminated Soil (q=1)                                                

  Parent    Product   DCF(j,4)*                     ETF(j,4,1,t) At Time in Years  (g/yr)                                            

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  1.157E-02 1.157E-02 1.157E-02 1.157E-02 1.157E-02 1.156E-02 1.155E-02 2.561E-03

Th-232     Ra-228+D   1.442E-03  0.000E+00 4.283E-01 1.301E+00 3.096E+00 4.279E+00 4.385E+00 4.380E+00 9.712E-01

Th-232     Th-228+D   8.086E-04  0.000E+00 1.044E-02 3.250E-02 8.039E-02 1.130E-01 1.159E-01 1.158E-01 2.568E-02

           

* - The dose conversion factor units are mrem/pCi.

                 Dose Conversion and Environmental Transport Factors for the Meat Pathway (p=4)                                      

                         Subpathway: Fodder Foliar Uptake from Contaminated Dust (q=2)                                               

  Parent    Product   DCF(j,4)*                     ETF(j,4,2,t) At Time in Years  (g/yr)                                            

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  4.143E-05 4.143E-05 4.143E-05 4.143E-05 4.142E-05 4.141E-05 4.137E-05 4.124E-05

Th-232     Ra-228+D   1.442E-03  0.000E+00 4.453E-05 1.227E-04 2.834E-04 3.893E-04 3.988E-04 3.984E-04 3.971E-04

Th-232     Th-228+D   8.086E-04  0.000E+00 1.557E-06 7.301E-06 2.810E-05 4.555E-05 4.716E-05 4.712E-05 4.697E-05

           

* - The dose conversion factor units are mrem/pCi.

                 Dose Conversion and Environmental Transport Factors for the Meat Pathway (p=4)                                      

                                       Subpathway: Ditch Irrigation (q=3)                                                            

  Parent    Product   DCF(j,4)*                ETF(j,4,3,t) * SF(j,t) At Time in Years  (g/yr)                                       

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.442E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.683E-34

Th-232     Th-228+D   8.086E-04  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.859E-36

           

* - The dose conversion factor units are mrem/pCi.

                 Dose Conversion and Environmental Transport Factors for the Meat Pathway (p=4)                                      

                                     Subpathway: Overhead Irrigation (q=4)                                                           

  Parent    Product   DCF(j,4)*                ETF(j,4,4,t) * SF(j,t) At Time in Years  (g/yr)                                       

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.442E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.132E-31

Th-232     Th-228+D   8.086E-04  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.597E-33

           

* - The dose conversion factor units are mrem/pCi.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Dose Conversion and Environmental Transport Factors for the Meat Pathway (p=4)                                      

                                       Subpathway: Livestock Water (q=5)                                                             

  Parent    Product   DCF(j,4)*                ETF(j,4,5,t) * SF(j,t) At Time in Years  (g/yr)                                       

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.442E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.289E-31

Th-232     Th-228+D   8.086E-04  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.568E-33

           

* - The dose conversion factor units are mrem/pCi.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Dose Conversion and Environmental Transport Factors for the Milk Pathway (p=5)                                      

                          Subpathway: Fodder Root Uptake from Contaminated Soil (q=1)                                                

  Parent    Product   DCF(j,5)*                     ETF(j,5,1,t) At Time in Years  (g/yr)                                            

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  6.831E-04 6.831E-04 6.831E-04 6.831E-04 6.830E-04 6.828E-04 6.822E-04 1.512E-04

Th-232     Ra-228+D   1.442E-03  0.000E+00 5.394E-01 1.570E+00 3.689E+00 5.087E+00 5.211E+00 5.206E+00 1.154E+00

Th-232     Th-228+D   8.086E-04  0.000E+00 6.626E-04 1.977E-03 4.828E-03 6.770E-03 6.944E-03 6.938E-03 1.538E-03

           

* - The dose conversion factor units are mrem/pCi.

                 Dose Conversion and Environmental Transport Factors for the Milk Pathway (p=5)                                      

                         Subpathway: Fodder Foliar Uptake from Contaminated Dust (q=2)                                               

  Parent    Product   DCF(j,5)*                     ETF(j,5,2,t) At Time in Years  (g/yr)                                            

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  2.447E-06 2.447E-06 2.447E-06 2.447E-06 2.446E-06 2.445E-06 2.443E-06 2.435E-06

Th-232     Ra-228+D   1.442E-03  0.000E+00 5.533E-05 1.476E-04 3.374E-04 4.625E-04 4.736E-04 4.732E-04 4.717E-04

Th-232     Th-228+D   8.086E-04  0.000E+00 1.001E-07 4.486E-07 1.696E-06 2.739E-06 2.835E-06 2.833E-06 2.823E-06

           

* - The dose conversion factor units are mrem/pCi.

                 Dose Conversion and Environmental Transport Factors for the Milk Pathway (p=5)                                      

                                       Subpathway: Ditch Irrigation (q=3)                                                            

  Parent    Product   DCF(j,5)*                ETF(j,5,3,t) * SF(j,t) At Time in Years  (g/yr)                                       

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.442E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.378E-34

Th-232     Th-228+D   8.086E-04  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.305E-37

           

* - The dose conversion factor units are mrem/pCi.

                 Dose Conversion and Environmental Transport Factors for the Milk Pathway (p=5)                                      

                                     Subpathway: Overhead Irrigation (q=4)                                                           

  Parent    Product   DCF(j,5)*                ETF(j,5,4,t) * SF(j,t) At Time in Years  (g/yr)                                       

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.442E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.723E-31

Th-232     Th-228+D   8.086E-04  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.549E-34

           

* - The dose conversion factor units are mrem/pCi.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Dose Conversion and Environmental Transport Factors for the Milk Pathway (p=5)                                      

                                       Subpathway: Livestock Water (q=5)                                                             

  Parent    Product   DCF(j,5)*                ETF(j,5,5,t) * SF(j,t) At Time in Years  (g/yr)                                       

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.442E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.062E-31

Th-232     Th-228+D   8.086E-04  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.076E-34

           

* - The dose conversion factor units are mrem/pCi.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Dose Conversion and Environmental Transport Factors for the Fish Pathway (p=6)                                      

  Parent    Product   DCF(j,6)*                 ETF(j,6,t) * SF(j,t) At Time in Years  (g/yr)                                        

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.442E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.907E-31

Th-232     Th-228+D   8.086E-04  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.689E-33

           

* - The dose conversion factor units are mrem/pCi.

            Dose Conversion and Environmental Transport Factors for the Drinking Water Pathway (p=7)                                 

  Parent    Product   DCF(j,7)*                 ETF(j,7,t) * SF(j,t) At Time in Years  (g/yr)                                        

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.442E-03  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.781E-28

Th-232     Th-228+D   8.086E-04  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.679E-30

           

* - The dose conversion factor units are mrem/pCi.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Dose/Source Ratios for Internal Radiation from Ingestion of Plant Foods (p=3)                                       

                             Subpathway:  Root Uptake from Contaminated Soil (q=1)                                                   

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,3,1t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.283E-01 1.283E-01 1.283E-01 1.282E-01 1.282E-01 1.282E-01 1.280E-01 2.830E-02

Th-232     Ra-228+D   1.000E+00  1.472E-01 4.344E-01 9.146E-01 1.903E+00 2.554E+00 2.612E+00 2.608E+00 5.767E-01

Th-232     Th-228+D   1.000E+00  1.244E-03 4.533E-03 1.235E-02 3.533E-02 5.337E-02 5.502E-02 5.494E-02 1.215E-02

Th-232     ∑DSR(j)               2.767E-01 5.672E-01 1.055E+00 2.066E+00 2.736E+00 2.795E+00 2.791E+00 6.171E-01

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                 Dose/Source Ratios for Internal Radiation from Ingestion of Plant Foods (p=3)                                       

                            Subpathway:  Foliar Uptake from Contaminated Dust (q=2)                                                  

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,3,2t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.141E-04 1.141E-04 1.141E-04 1.141E-04 1.141E-04 1.141E-04 1.140E-04 1.136E-04

Th-232     Ra-228+D   1.000E+00  3.488E-06 9.914E-06 2.060E-05 4.257E-05 5.706E-05 5.835E-05 5.830E-05 5.811E-05

Th-232     Th-228+D   1.000E+00  2.184E-07 1.338E-06 5.305E-06 1.961E-05 3.161E-05 3.271E-05 3.268E-05 3.258E-05

Th-232     ∑DSR(j)               1.178E-04 1.254E-04 1.400E-04 1.763E-04 2.028E-04 2.051E-04 2.050E-04 2.043E-04

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                 Dose/Source Ratios for Internal Radiation from Ingestion of Plant Foods (p=3)                                       

                                      Subpathway:  Ditch Irrigation (q=3)                                                            

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,3,3t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.814E-34

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.349E-36

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.848E-34

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Dose/Source Ratios for Internal Radiation from Ingestion of Plant Foods (p=3)                                       

                                     Subpathway:  Overhead Irrigation (q=4)                                                          

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,3,4t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.616E-32

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.149E-34

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.648E-32

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                 Dose/Source Ratios for Internal Radiation from Ingestion of Plant Foods (p=3)                                       

                                           Total for All Subpathways                                                                 

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,3,t) At Time in Years  (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.284E-01 1.284E-01 1.284E-01 1.284E-01 1.284E-01 1.283E-01 1.281E-01 2.842E-02

Th-232     Ra-228+D   1.000E+00  1.472E-01 4.344E-01 9.146E-01 1.903E+00 2.554E+00 2.612E+00 2.608E+00 5.767E-01

Th-232     Th-228+D   1.000E+00  1.244E-03 4.534E-03 1.235E-02 3.535E-02 5.340E-02 5.505E-02 5.497E-02 1.218E-02

Th-232     ∑DSR(j)               2.768E-01 5.673E-01 1.055E+00 2.066E+00 2.736E+00 2.795E+00 2.791E+00 6.173E-01

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                     Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4)                                          

                          Subpathway:  Fodder Root Uptake from Contaminated Soil (q=1)                                               

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,4,1t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  3.158E-05 3.158E-05 3.158E-05 3.158E-05 3.157E-05 3.156E-05 3.152E-05 6.974E-06

Th-232     Ra-228+D   1.000E+00  2.674E-04 9.587E-04 2.142E-03 4.575E-03 6.180E-03 6.323E-03 6.315E-03 1.397E-03

Th-232     Th-228+D   1.000E+00  3.522E-06 1.320E-05 3.015E-05 6.670E-05 9.152E-05 9.374E-05 9.362E-05 2.071E-05

Th-232     ∑DSR(j)               3.025E-04 1.004E-03 2.204E-03 4.674E-03 6.303E-03 6.448E-03 6.440E-03 1.425E-03

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                     Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4)                                          

                         Subpathway:  Fodder Foliar Uptake from Contaminated Dust (q=2)                                              

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,4,2t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.131E-07 1.131E-07 1.131E-07 1.131E-07 1.131E-07 1.130E-07 1.129E-07 1.126E-07

Th-232     Ra-228+D   1.000E+00  3.156E-08 9.476E-08 2.007E-07 4.186E-07 5.623E-07 5.751E-07 5.746E-07 5.727E-07

Th-232     Th-228+D   1.000E+00  5.195E-10 2.265E-09 7.249E-09 2.359E-08 3.691E-08 3.813E-08 3.810E-08 3.798E-08

Th-232     ∑DSR(j)               1.452E-07 2.101E-07 3.210E-07 5.553E-07 7.123E-07 7.263E-07 7.256E-07 7.233E-07

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                     Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4)                                          

                                      Subpathway:  Ditch Irrigation (q=3)                                                            

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,4,3t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.282E-37

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.123E-39

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.353E-37

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                     Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4)                                          

                                     Subpathway:  Overhead Irrigation (q=4)                                                          

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,4,4t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.492E-34

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.108E-36

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.553E-34

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                     Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4)                                          

                                       Subpathway:  Livestock Water (q=5)                                                            

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,4,5t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.848E-34

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.065E-36

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.869E-34

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                     Dose/Source Ratios for Internal Radiation from Ingestion of Meat (p=4)                                          

                                           Total for All Subpathways                                                                 

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,4,t) At Time in Years  (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  2.639E-04 2.639E-04 2.639E-04 2.639E-04 2.638E-04 2.638E-04 2.635E-04 2.382E-04

Th-232     Ra-228+D   1.000E+00  3.322E-04 1.153E-03 2.554E-03 5.435E-03 7.334E-03 7.504E-03 7.495E-03 2.573E-03

Th-232     Th-228+D   1.000E+00  4.589E-06 1.785E-05 4.503E-05 1.152E-04 1.673E-04 1.721E-04 1.719E-04 9.871E-05

Th-232     ∑DSR(j)               6.007E-04 1.435E-03 2.863E-03 5.814E-03 7.766E-03 7.940E-03 7.930E-03 2.910E-03

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                     Dose/Source Ratios for Internal Radiation from Ingestion of Milk (p=5)                                          

                          Subpathway:  Fodder Root Uptake from Contaminated Soil (q=1)                                               

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,5,1t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.865E-06 1.865E-06 1.865E-06 1.865E-06 1.865E-06 1.864E-06 1.861E-06 4.117E-07

Th-232     Ra-228+D   1.000E+00  3.572E-04 1.181E-03 2.578E-03 5.452E-03 7.346E-03 7.515E-03 7.505E-03 1.660E-03

Th-232     Th-228+D   1.000E+00  2.381E-07 8.196E-07 1.829E-06 4.006E-06 5.483E-06 5.615E-06 5.607E-06 1.240E-06

Th-232     ∑DSR(j)               3.593E-04 1.183E-03 2.581E-03 5.457E-03 7.354E-03 7.523E-03 7.513E-03 1.662E-03

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                     Dose/Source Ratios for Internal Radiation from Ingestion of Milk (p=5)                                          

                         Subpathway:  Fodder Foliar Uptake from Contaminated Dust (q=2)                                              

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,5,2t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  6.679E-09 6.679E-09 6.679E-09 6.679E-09 6.678E-09 6.676E-09 6.670E-09 6.648E-09

Th-232     Ra-228+D   1.000E+00  4.064E-08 1.159E-07 2.409E-07 4.983E-07 6.680E-07 6.831E-07 6.824E-07 6.802E-07

Th-232     Th-228+D   1.000E+00  3.477E-11 1.424E-10 4.438E-10 1.423E-09 2.219E-09 2.292E-09 2.290E-09 2.283E-09

Th-232     ∑DSR(j)               4.736E-08 1.227E-07 2.481E-07 5.064E-07 6.768E-07 6.920E-07 6.914E-07 6.892E-07

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                     Dose/Source Ratios for Internal Radiation from Ingestion of Milk (p=5)                                          

                                      Subpathway:  Ditch Irrigation (q=3)                                                            

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,5,3t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.278E-37

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.265E-40

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.283E-37

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                     Dose/Source Ratios for Internal Radiation from Ingestion of Milk (p=5)                                          

                                     Subpathway:  Overhead Irrigation (q=4)                                                          

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,5,4t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.339E-34

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.658E-37

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.343E-34

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                     Dose/Source Ratios for Internal Radiation from Ingestion of Milk (p=5)                                          

                                       Subpathway:  Livestock Water (q=5)                                                            

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,5,5t) At Time in Years  (mrem/yr)/(pCi/g)                                      

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.693E-34

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.886E-37

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.698E-34

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

                     Dose/Source Ratios for Internal Radiation from Ingestion of Milk (p=5)                                          

                                           Total for All Subpathways                                                                 

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                   DSR(j,5,t) At Time in Years  (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  1.882E-05 1.882E-05 1.882E-05 1.882E-05 1.882E-05 1.882E-05 1.880E-05 1.729E-05

Th-232     Ra-228+D   1.000E+00  4.603E-04 1.475E-03 3.189E-03 6.716E-03 9.042E-03 9.249E-03 9.237E-03 3.386E-03

Th-232     Th-228+D   1.000E+00  3.263E-07 1.181E-06 2.956E-06 7.620E-06 1.112E-05 1.144E-05 1.142E-05 7.036E-06

Th-232     ∑DSR(j)               4.795E-04 1.495E-03 3.211E-03 6.743E-03 9.072E-03 9.279E-03 9.267E-03 3.411E-03

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                   Dose/Source Ratios for Internal Radiation from the Ingestion of Fish (p=6)                                        

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,6,t) At Time in Years (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.169E-34

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.164E-36

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 4.191E-34

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

              Dose/Source Ratios for Internal Radiation from the Ingestion of Drinking Water (p=7)                                   

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,7,t) At Time in Years (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.116E-30

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.352E-33

Th-232     ∑DSR(j)               0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.117E-30

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Plant/Air and Plant/Water Concentration Ratios

                       Mass loading [ASR(3)]: 1.000E-04 g/m**3

        Area Factor for Mass Loading [FA(2)]: 1.250E-01

Nuclide  FAR(i,3,2,1)  FAR(i,3,2,2)  FWR(i,3,3,1)  FWR(i,3,3,2)  FWR(i,3,4,1)  FWR(i,3,4,2)

  (i)       m**3/g        m**3/g          L/g          L/g           L/g           L/g

            

Ra-228    5.4545E-02    2.6156E-01    4.5319E-06    6.6633E-06    3.4522E-04    1.6554E-03

Th-228    5.4545E-02    2.6156E-01    1.1158E-07    1.6308E-07    3.4522E-04    1.6554E-03

Th-232    5.4545E-02    2.6156E-01    1.1158E-07    1.6308E-07    3.4522E-04    1.6554E-03

            

FAR(i,p,q,k) is the plant/air concentration ratio for airborne contaminated dust,

and FWR(i,p,q,k) is the plant/water concentration ratio.  See groundwater displays

for water/soil concentration ratios.

                Plant/Soil Concentration Ratios, FSR(i,3,q,k,t)

               Root Uptake (q=1) and Foliar Dust Deposition (q=2)

                  Nonleafy (k=1) and/or Leafy (k=2) Vegetables

               Nuclide(i)

          Parent     Product    FSR(i,3,1,k)  FSR(i,3,2,1)  FSR(i,3,2,2)

                

        Th-232      Th-232       1.0000E-03    6.8167E-07    3.2688E-06

        Th-232      Ra-228+D     4.0000E-02    6.8167E-07    3.2688E-06

        Th-232      Th-228+D     1.0000E-03    6.8167E-07    3.2688E-06

                

                                 Plant/Soil Concentration Ratio, FSR(j,3,q,k,t)                                                      

                                             Ditch Irrigation (q=3)                                                                  

  Parent    Product    Thread                           FSR(j,3,3,k,t) At Time in Years                                              

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 6.914E-36

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.673E-40

           

                                 Plant/Soil Concentration Ratio, FSR(j,3,q,k,t)                                                      

                            Overhead Irrigation (q=4) and Nonleafy Vegetables (k=1)                                                  

  Parent    Product    Thread                      FSR(j,3,4,1,t) * SF(j,t) At Time in Years                                         

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.267E-34

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.136E-36
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                                 Plant/Soil Concentration Ratio, FSR(j,3,q,k,t)                                                      

                              Overhead Irrigation (q=4) and Leafy Vegetables (k=2)                                                   

  Parent    Product    Thread                      FSR(j,3,4,2,t) * SF(j,t) At Time in Years                                         

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.526E-33

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.450E-36
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

Meat/Fodder, Milk/Fodder, Fodder/Air and Fodder/Water Concentration Ratios

     FI(4,q):   68.0 kg/day     FI(5,q):   55.0 kg/day   q=1,2,3,4

     FI(4,q):   50.0  L/day     FI(5,q):  160.0  L/day   q=5

     FI(4,q):    0.5 kg/day     FI(5,q): 

Nuclide    FQR(i,4)      FQR(i,5)    FAR(i,3,2,3)  FWR(i,3,3,3)  FWR(i,3,4,3)

  (i)        d/kg          d/kg         m**3/g         L/g           L/g

          

Ra-228    1.0000E-03    1.0000E-03    2.8659E-01    2.1330E-06    1.8139E-03

Th-228    1.0000E-04    5.0000E-06    2.8659E-01    5.1499E-08    1.8139E-03

Th-232    1.0000E-04    5.0000E-06    2.8659E-01    5.1499E-08    1.8139E-03

          

FI(p,q) are the fodder (q=1,2,3,4), livestock water (q=5) and soil (q=6) intake rates;

FQR(i,p) are the transfer coefficients from contaminated fodder of livestock

water to meat (p=4) or milk (p=5).  FAR(i,3,2,3) are the fodder/air 

concentration ratios, and FWR(i,3,3,3) and FWR(i,3,4,3) are the fodder/

water concentration ratios for ditch and overhead irrigation, respectively.
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

   Fodder/Soil Concentration Ratios, QSR(i,p,q,t), for Meat and Milk Pathways

               Root Uptake (q=1) and Foliar Dust Deposition (q=2)

                        Nuclide(i)

                   Parent     Product    QSR(i,p,1)  QSR(i,p,2)

                       

                 Th-232      Th-232      1.0000E-03  3.5816E-06

                 Th-232      Ra-228+D    4.0000E-02  3.5816E-06

                 Th-232      Th-228+D    1.0000E-03  3.5816E-06

                       

                    Fodder/Soil Concentration Ratio, QSR(j,p,q,t),for Meat and Milk Pathways                                         

                                             Ditch Irrigation (q=3)                                                                  

  Parent    Product    Thread                       QSR(j,p,3,t) * SF(j,t) At Time in Years                                          

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.253E-36

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.695E-40

           

                    Fodder/Soil Concentration Ratio, QSR(j,p,q,t),for Meat and Milk Pathways                                         

                                           Overhead Irrigation (q=4)                                                                 

  Parent    Product    Thread                       QSR(j,p,4,t) * SF(j,t) At Time in Years                                          

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.767E-33

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 5.970E-36

           

                    Fodder/Soil Concentration Ratio, QSR(j,p,q,t),for Meat and Milk Pathways                                         

                                             Livestock Water (q=5)                                                                   

  Parent    Product    Thread                       QSR(j,p,5,t) * SF(j,t) At Time in Years                                          

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.526E-33

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.292E-36
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                  Meat/Soil Concentration Ratios, FSR(i,4,q,t)

               Root Uptake (q=1) and Foliar Dust Deposition (q=2)

                        Nuclide(i)

                   Parent     Product    FSR(i,4,1)  FSR(i,4,2)

                       

                 Th-232      Th-232      6.8000E-06  2.4355E-08

                 Th-232      Ra-228+D    0.0000E+00  0.0000E+00

                 Th-232      Th-228+D    0.0000E+00  0.0000E+00

                       

                                  Meat/Soil Concentration Ratio, FSR(j,4,q,t)                                                        

                                             Ditch Irrigation (q=3)                                                                  

  Parent    Product    Thread                       FSR(j,4,3,t) * SF(j,t) At Time in Years                                          

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.180E-37

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 9.597E-40

           

                                  Meat/Soil Concentration Ratio, FSR(j,4,q,t)                                                        

                                           Overhead Irrigation (q=4)                                                                 

  Parent    Product    Thread                       FSR(j,4,4,t) * SF(j,t) At Time in Years                                          

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.854E-34

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 8.540E-37

           

                                  Meat/Soil Concentration Ratio, FSR(j,4,q,t)                                                        

                                             Livestock Water (q=5)                                                                   

  Parent    Product    Thread                       FSR(j,4,5,t) * SF(j,t) At Time in Years                                          

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 7.628E-35

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.646E-38
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Detailed: RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                  Milk/Soil Concentration Ratios, FSR(i,5,q,t)

               Root Uptake (q=1) and Foliar Dust Deposition (q=2)

                        Nuclide(i)

                   Parent     Product    FSR(i,5,1)  FSR(i,5,2)

                       

                 Th-232      Th-232      2.7500E-07  9.8495E-10

                 Th-232      Ra-228+D    0.0000E+00  0.0000E+00

                 Th-232      Th-228+D    0.0000E+00  0.0000E+00

                       

                                  Milk/Soil Concentration Ratio, FSR(j,5,q,t)                                                        

                                             Ditch Irrigation (q=3)                                                                  

  Parent    Product    Thread                       FSR(j,5,3,t) * SF(j,t) At Time in Years                                          

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.763E-37

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.881E-41

           

                                  Milk/Soil Concentration Ratio, FSR(j,5,q,t)                                                        

                                           Overhead Irrigation (q=4)                                                                 

  Parent    Product    Thread                       FSR(j,5,4,t) * SF(j,t) At Time in Years                                          

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 1.499E-34

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 3.454E-38

           

                                  Milk/Soil Concentration Ratio, FSR(j,5,q,t)                                                        

                                             Livestock Water (q=5)                                                                   

  Parent    Product    Thread                       FSR(j,5,5,t) * SF(j,t) At Time in Years                                          

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00

Th-232     Ra-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.441E-34

Th-232     Th-228+D   1.000E+00  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 2.634E-39
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                              Dose/Source Ratios for Soil Ingestion Pathway (p=8)                                                    

                       Parent and Progeny Principal Radionuclide Contributions Indicated                                             

  Parent    Product    Thread                    DSR(j,8,t) At Time in Years (mrem/yr)/(pCi/g)                                       

   (i)        (j)     Fraction   0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03

           

Th-232     Th-232     1.000E+00  4.036E-02 4.036E-02 4.036E-02 4.035E-02 4.035E-02 4.034E-02 4.030E-02 4.017E-02

Th-232     Ra-228+D   1.000E+00  1.233E-03 3.505E-03 7.282E-03 1.505E-02 2.018E-02 2.063E-02 2.061E-02 2.055E-02

Th-232     Th-228+D   1.000E+00  7.720E-05 4.731E-04 1.876E-03 6.935E-03 1.118E-02 1.157E-02 1.156E-02 1.152E-02

Th-232     ∑DSR(j)               4.167E-02 4.433E-02 4.951E-02 6.234E-02 7.170E-02 7.254E-02 7.247E-02 7.224E-02

           

The DSR includes contributions from associated (half-life ≤ 180 days) daughters.                                                     

            Dose Conversion and Environmental Transport Factors for the Soil Ingestion Pathway (p=8)                                 

  Parent    Product   DCF(j,8)*                      ETF(j,8,t) At Time in Years  (g/yr)                                             

   (i)        (j)                0.000E+00 1.000E+00 3.000E+00 1.000E+01 3.000E+01 1.000E+02 3.000E+02 1.000E+03                     

           

Th-232     Th-232     2.730E-03  1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01

Th-232     Ra-228+D   1.442E-03  1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01

Th-232     Th-228+D   8.086E-04  1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01 1.478E+01

           

* - The dose conversion factor units are mrem/pCi.
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                                  Cancer Risk Slope Factors Summary Table

                                      Risk Library: FGR 13 Morbidity

                                                                    Current     Base      Parameter

 Menu                          Parameter                             Value      Case*       Name

Sf-1   Ground external radiation slope factors, 1/yr per (pCi/g):                       

Sf-1   Ra-228+D                                                    4.53E-06   0.00E+00   SLPF(  1,1) 

Sf-1   Th-228+D                                                    7.76E-06   5.59E-09   SLPF(  2,1) 

Sf-1   Th-232                                                      3.42E-10   3.42E-10   SLPF(  3,1) 

                                                                                        

Sf-2   Inhalation, slope factors, 1/(pCi):                                              

Sf-2   Ra-228+D                                                    4.37E-08   4.37E-08   SLPF(  1,2) 

Sf-2   Th-228+D                                                    1.44E-07   1.32E-07   SLPF(  2,2) 

Sf-2   Th-232                                                      4.33E-08   4.33E-08   SLPF(  3,2) 

                                                                                        

Sf-3   Food ingestion, slope factors, 1/(pCi):                                          

Sf-3   Ra-228+D                                                    1.43E-09   1.43E-09   SLPF(  1,3) 

Sf-3   Th-228+D                                                    4.22E-10   1.48E-10   SLPF(  2,3) 

Sf-3   Th-232                                                      1.33E-10   1.33E-10   SLPF(  3,3) 

                                                                                        

Sf-3   Water ingestion, slope factors, 1/(pCi):                                         

Sf-3   Ra-228+D                                                    1.04E-09   1.04E-09   SLPF(  1,4) 

Sf-3   Th-228+D                                                    2.99E-10   1.07E-10   SLPF(  2,4) 

Sf-3   Th-232                                                      1.01E-10   1.01E-10   SLPF(  3,4) 

                                                                                        

Sf-3   Soil ingestion, slope factors, 1/(pCi):                                          

Sf-3   Ra-228+D                                                    1.43E-09   1.43E-09   SLPF(  1,5) 

Sf-3   Th-228+D                                                    4.22E-10   1.48E-10   SLPF(  2,5) 

Sf-3   Th-232                                                      1.33E-10   1.33E-10   SLPF(  3,5) 

                                                                                        

Sf-Rn  Radon Inhalation slope factors, 1/(pCi):                                         

Sf-Rn  Rn-220Inhalation slope factors, 1/(pCi):                    1.90E-13   1.90E-13   SLPFRN(2,1) 

Sf-Rn  Po-216Inhalation slope factors, 1/(pCi):                    3.00E-15   3.00E-15   SLPFRN(2,2) 

Sf-Rn  Pb-212Inhalation slope factors, 1/(pCi):                    3.90E-11   3.90E-11   SLPFRN(2,3) 

Sf-Rn  Bi-212Inhalation slope factors, 1/(pCi):                    3.70E-11   3.70E-11   SLPFRN(2,4) 

                                                                                        

Sf-Rn  Radon K factors, (mrem/WLM):                                                     

Sf-Rn  Rn-220 Indoor                                               1.50E+02   1.50E+02   KFACTR(2,1) 

Sf-Rn  Rn-220 Outdoor                                              2.50E+02   2.50E+02   KFACTR(2,2) 

*Base Case means Default.Lib w/o Associate Nuclide contributions.
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                    Risk Slope and Environmental Transport Factors for the Ground Pathway                                            

Nuclide  Slope(i)*                         ETFG(i,t) At Time in Years  (dimensionless)                                               

  (i)             t= 0.000E+00  1.000E+00  3.000E+00  1.000E+01  3.000E+01  1.000E+02  3.000E+02  1.000E+03                          

                   

Ac-228   4.530E-06   5.235E-01  5.235E-01  5.235E-01  5.235E-01  5.235E-01  5.235E-01  5.235E-01  4.988E-01

Bi-212   8.870E-07   5.211E-01  5.211E-01  5.211E-01  5.211E-01  5.211E-01  5.211E-01  5.211E-01  5.012E-01

Pb-212   5.090E-07   5.368E-01  5.368E-01  5.368E-01  5.368E-01  5.368E-01  5.368E-01  5.368E-01  5.385E-01

Po-212   0.000E+00   0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

Po-216   7.870E-11   5.218E-01  5.218E-01  5.218E-01  5.218E-01  5.218E-01  5.218E-01  5.218E-01  5.042E-01

Ra-224   3.720E-08   5.364E-01  5.364E-01  5.364E-01  5.364E-01  5.364E-01  5.364E-01  5.364E-01  5.376E-01

Ra-228   0.000E+00   0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

Rn-220   1.700E-09   5.204E-01  5.204E-01  5.204E-01  5.204E-01  5.204E-01  5.204E-01  5.204E-01  5.148E-01

Th-228   5.590E-09   5.401E-01  5.401E-01  5.401E-01  5.401E-01  5.401E-01  5.401E-01  5.401E-01  5.452E-01

Th-232   3.420E-10   5.444E-01  5.444E-01  5.444E-01  5.444E-01  5.444E-01  5.444E-01  5.444E-01  5.490E-01

Tl-208   1.760E-05   5.244E-01  5.244E-01  5.244E-01  5.244E-01  5.244E-01  5.244E-01  5.243E-01  4.633E-01

                   

* - Units are 1/yr per (pCi/g) at infinite depth and area.  Multiplication by ETFG(i,t) converts to site conditions.
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                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 0.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Ra-228    0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

Th-228    0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

Th-232    3.732E-02  3.715E+01  7.636E-02  5.447E-03  1.168E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.891E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  4.019E-05 0.2715  3.503E-08 0.0002  4.539E-05 0.3066  1.298E-07 0.0009  1.603E-07 0.0011  3.590E-07 0.0024

Th-228  6.084E-05 0.4111  1.016E-07 0.0007  4.633E-07 0.0031  1.486E-09 0.0000  9.852E-11 0.0000  9.322E-08 0.0006

Th-232  4.412E-09 0.0000  4.847E-08 0.0003  1.482E-07 0.0010  3.047E-10 0.0000  2.173E-11 0.0000  4.659E-08 0.0003

                 

Total   1.010E-04 0.6826  1.851E-07 0.0013  4.600E-05 0.3108  1.316E-07 0.0009  1.604E-07 0.0011  4.988E-07 0.0034
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                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.627E-05 0.5828

Th-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.150E-05 0.4155

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.480E-07 0.0017

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.480E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 0.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  1.010E-04 0.6826  1.851E-07 0.0013  0.000E+00 0.0000  4.600E-05 0.3108  1.316E-07 0.0009  1.604E-07 0.0011  4.988E-07 0.0034

                    

Total   1.010E-04 0.6826  1.851E-07 0.0013  0.000E+00 0.0000  4.600E-05 0.3108  1.316E-07 0.0009  1.604E-07 0.0011  4.988E-07 0.0034
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                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 0.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.480E-04 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.480E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Ra-228    4.230E-03  1.621E+02  4.106E-01  5.370E-01  1.324E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.644E+02

Th-228    6.949E-04  2.706E+00  1.077E-02  7.243E-04  2.174E-01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.935E+00

Th-232    3.732E-02  3.715E+01  7.636E-02  5.447E-03  1.168E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.891E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  4.186E-05 0.2708  3.648E-08 0.0002  4.727E-05 0.3058  1.352E-07 0.0009  1.670E-07 0.0011  3.738E-07 0.0024

Th-228  6.381E-05 0.4128  1.065E-07 0.0007  4.847E-07 0.0031  1.552E-09 0.0000  1.029E-10 0.0000  9.777E-08 0.0006

Th-232  4.412E-09 0.0000  4.847E-08 0.0003  1.482E-07 0.0010  3.047E-10 0.0000  2.173E-11 0.0000  4.659E-08 0.0003

                 

Total   1.057E-04 0.6836  1.915E-07 0.0012  4.790E-05 0.3098  1.370E-07 0.0009  1.671E-07 0.0011  5.182E-07 0.0034
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                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.984E-05 0.5811

Th-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.450E-05 0.4173

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.480E-07 0.0016

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.546E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  1.057E-04 0.6836  1.915E-07 0.0012  0.000E+00 0.0000  4.790E-05 0.3098  1.370E-07 0.0009  1.671E-07 0.0011  5.182E-07 0.0034

                    

Total   1.057E-04 0.6836  1.915E-07 0.0012  0.000E+00 0.0000  4.790E-05 0.3098  1.370E-07 0.0009  1.671E-07 0.0011  5.182E-07 0.0034
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.546E-04 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.546E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+00 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Ra-228    1.126E-02  4.419E+02  1.227E+00  1.536E+00  3.524E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.482E+02

Th-228    4.621E-03  1.010E+01  3.752E-02  2.461E-03  1.446E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.159E+01

Th-232    3.732E-02  3.715E+01  7.636E-02  5.447E-03  1.168E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.891E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  4.459E-05 0.2682  3.886E-08 0.0002  5.037E-05 0.3030  1.442E-07 0.0009  1.780E-07 0.0011  3.983E-07 0.0024

Th-228  6.954E-05 0.4183  1.161E-07 0.0007  5.240E-07 0.0032  1.671E-09 0.0000  1.108E-10 0.0000  1.065E-07 0.0006

Th-232  4.412E-09 0.0000  4.847E-08 0.0003  1.482E-07 0.0009  3.047E-10 0.0000  2.173E-11 0.0000  4.659E-08 0.0003

                 

Total   1.141E-04 0.6865  2.034E-07 0.0012  5.104E-05 0.3070  1.462E-07 0.0009  1.782E-07 0.0011  5.514E-07 0.0033
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.572E-05 0.5757

Th-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  7.029E-05 0.4228

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.480E-07 0.0015

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.663E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+00 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  1.141E-04 0.6865  2.034E-07 0.0012  0.000E+00 0.0000  5.104E-05 0.3070  1.462E-07 0.0009  1.782E-07 0.0011  5.514E-07 0.0033

                    

Total   1.141E-04 0.6865  2.034E-07 0.0012  0.000E+00 0.0000  5.104E-05 0.3070  1.462E-07 0.0009  1.782E-07 0.0011  5.514E-07 0.0033
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+00 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.663E-04 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.663E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Ra-228    2.573E-02  1.017E+03  2.905E+00  3.591E+00  8.051E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.032E+03

Th-228    2.079E-02  3.337E+01  1.091E-01  7.215E-03  6.505E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  3.999E+01

Th-232    3.732E-02  3.715E+01  7.636E-02  5.447E-03  1.168E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.890E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  5.031E-05 0.2620  4.384E-08 0.0002  5.686E-05 0.2961  1.631E-07 0.0008  2.012E-07 0.0010  4.493E-07 0.0023

Th-228  8.289E-05 0.4316  1.384E-07 0.0007  6.129E-07 0.0032  1.933E-09 0.0000  1.283E-10 0.0000  1.270E-07 0.0007

Th-232  4.412E-09 0.0000  4.847E-08 0.0003  1.482E-07 0.0008  3.046E-10 0.0000  2.173E-11 0.0000  4.659E-08 0.0002

                 

Total   1.332E-04 0.6936  2.307E-07 0.0012  5.762E-05 0.3000  1.654E-07 0.0009  2.014E-07 0.0010  6.229E-07 0.0032
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.080E-04 0.5625

Th-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.377E-05 0.4362

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.480E-07 0.0013

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.920E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  1.332E-04 0.6936  2.307E-07 0.0012  0.000E+00 0.0000  5.762E-05 0.3000  1.654E-07 0.0009  2.014E-07 0.0010  6.229E-07 0.0032

                    

Total   1.332E-04 0.6936  2.307E-07 0.0012  0.000E+00 0.0000  5.762E-05 0.3000  1.654E-07 0.0009  2.014E-07 0.0010  6.229E-07 0.0032
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.920E-04 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.920E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+01 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Ra-228    3.527E-02  1.397E+03  4.012E+00  4.946E+00  1.104E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.417E+03

Th-228    3.482E-02  5.207E+01  1.632E-01  1.084E-02  1.089E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.314E+01

Th-232    3.731E-02  3.714E+01  7.635E-02  5.447E-03  1.168E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.890E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  5.407E-05 0.2575  4.712E-08 0.0002  6.114E-05 0.2912  1.756E-07 0.0008  2.165E-07 0.0010  4.829E-07 0.0023

Th-228  9.261E-05 0.4411  1.546E-07 0.0007  6.760E-07 0.0032  2.114E-09 0.0000  1.405E-10 0.0000  1.419E-07 0.0007

Th-232  4.411E-09 0.0000  4.847E-08 0.0002  1.482E-07 0.0007  3.046E-10 0.0000  2.173E-11 0.0000  4.659E-08 0.0002

                 

Total   1.467E-04 0.6986  2.502E-07 0.0012  6.196E-05 0.2951  1.780E-07 0.0008  2.166E-07 0.0010  6.714E-07 0.0032
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.161E-04 0.5531

Th-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.359E-05 0.4457

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.480E-07 0.0012

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.100E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+01 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  1.467E-04 0.6986  2.502E-07 0.0012  0.000E+00 0.0000  6.196E-05 0.2951  1.780E-07 0.0008  2.166E-07 0.0010  6.714E-07 0.0032

                    

Total   1.467E-04 0.6986  2.502E-07 0.0012  0.000E+00 0.0000  6.196E-05 0.2951  1.780E-07 0.0008  2.166E-07 0.0010  6.714E-07 0.0032
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+01 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.100E-04 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.100E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Ra-228    3.612E-02  1.431E+03  4.111E+00  5.067E+00  1.130E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.451E+03

Th-228    3.612E-02  5.379E+01  1.681E-01  1.117E-02  1.130E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.527E+01

Th-232    3.730E-02  3.713E+01  7.632E-02  5.445E-03  1.167E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.888E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  5.440E-05 0.2572  4.740E-08 0.0002  6.150E-05 0.2908  1.767E-07 0.0008  2.178E-07 0.0010  4.858E-07 0.0023

Th-228  9.347E-05 0.4419  1.560E-07 0.0007  6.815E-07 0.0032  2.130E-09 0.0000  1.416E-10 0.0000  1.432E-07 0.0007

Th-232  4.410E-09 0.0000  4.845E-08 0.0002  1.481E-07 0.0007  3.045E-10 0.0000  2.172E-11 0.0000  4.657E-08 0.0002

                 

Total   1.479E-04 0.6991  2.519E-07 0.0012  6.233E-05 0.2947  1.791E-07 0.0008  2.179E-07 0.0010  6.756E-07 0.0032
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.168E-04 0.5523

Th-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.446E-05 0.4465

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.479E-07 0.0012

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.115E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  1.479E-04 0.6991  2.519E-07 0.0012  0.000E+00 0.0000  6.233E-05 0.2947  1.791E-07 0.0008  2.179E-07 0.0010  6.756E-07 0.0032

                    

Total   1.479E-04 0.6991  2.519E-07 0.0012  0.000E+00 0.0000  6.233E-05 0.2947  1.791E-07 0.0008  2.179E-07 0.0010  6.756E-07 0.0032
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.115E-04 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.115E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 3.000E+02 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Ra-228    3.608E-02  1.430E+03  4.107E+00  5.062E+00  1.129E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.450E+03

Th-228    3.608E-02  5.374E+01  1.680E-01  1.116E-02  1.129E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  6.521E+01

Th-232    3.727E-02  3.710E+01  7.625E-02  5.440E-03  1.166E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  4.884E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  5.434E-05 0.2584  4.736E-08 0.0002  6.042E-05 0.2874  1.741E-07 0.0008  2.147E-07 0.0010  4.854E-07 0.0023

Th-228  9.337E-05 0.4440  1.559E-07 0.0007  6.696E-07 0.0032  2.109E-09 0.0000  1.403E-10 0.0000  1.431E-07 0.0007

Th-232  4.406E-09 0.0000  4.841E-08 0.0002  1.455E-07 0.0007  3.036E-10 0.0000  2.167E-11 0.0000  4.653E-08 0.0002

                 

Total   1.477E-04 0.7025  2.517E-07 0.0012  6.124E-05 0.2912  1.765E-07 0.0008  2.148E-07 0.0010  6.750E-07 0.0032
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.157E-04 0.5502

Th-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  9.434E-05 0.4487

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.452E-07 0.0012

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.103E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 3.000E+02 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  1.477E-04 0.7025  2.517E-07 0.0012  0.000E+00 0.0000  6.124E-05 0.2912  1.765E-07 0.0008  2.148E-07 0.0010  6.750E-07 0.0032

                    

Total   1.477E-04 0.7025  2.517E-07 0.0012  0.000E+00 0.0000  6.124E-05 0.2912  1.765E-07 0.0008  2.148E-07 0.0010  6.750E-07 0.0032
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 3.000E+02 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.103E-04 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  2.103E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                      Amount of Intake Quantities QINT(i,p,t) for Individual Radionuclides (i) and Pathways (p)                     

                                                    As pCi/yr at t= 1.000E+03 years

           Water Independent Pathways (Inhalation w/o radon)                     Water Dependent Pathways

Radio-       Total

Nuclide  Inhalation   Plant       Meat       Milk       Soil      Water       Fish      Plant       Meat       Milk    Ingestion*

            

Ra-228    3.597E-02  3.167E+02  1.411E+00  1.857E+00  1.126E+01  6.147E-28  0.000E+00  2.543E-29  0.000E+00  0.000E+00  3.312E+02

Th-228    3.597E-02  1.193E+01  9.649E-02  6.878E-03  1.126E+01  1.326E-30  0.000E+00  0.000E+00  0.000E+00  0.000E+00  2.329E+01

Th-232    3.715E-02  8.244E+00  6.893E-02  5.005E-03  1.162E+01  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  1.994E+01

            

* Sum of all ingestion pathways, i.e. water independent plant, meat, milk, soil 

  and water-dependent water, fish, plant, meat, milk pathways

          Amount of Intake Quantities QINT9(irn,i,t) and QINT9W(irn,i,t) for Inhalation of                                          

                     Radon and its Decay Products as pCi/yr at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Plant             Meat              Milk              Soil

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  5.079E-05 0.3461  4.720E-08 0.0003  1.259E-05 0.0858  5.819E-08 0.0004  7.690E-08 0.0005  4.838E-07 0.0033

Th-228  8.210E-05 0.5596  1.554E-07 0.0011  1.399E-07 0.0010  1.203E-09 0.0000  8.600E-11 0.0000  1.426E-07 0.0010

Th-232  4.426E-09 0.0000  4.825E-08 0.0003  3.043E-08 0.0002  2.744E-10 0.0000  1.993E-11 0.0000  4.638E-08 0.0003

                 

Total   1.329E-04 0.9058  2.509E-07 0.0017  1.276E-05 0.0870  5.967E-08 0.0004  7.700E-08 0.0005  6.728E-07 0.0046
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Excess Cancer Risks CNRS(i,p,t) for Individual Radionuclides (i) and Pathways (p)                                  

                                  and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Plant             Meat              Milk          All Pathways**

Radio-            

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                 

Ra-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  6.405E-05 0.4365

Th-228  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  8.254E-05 0.5626

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.298E-07 0.0009

                 

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.467E-04 1.0000

** Sum of water independent ground, inhalation, plant, meat, milk, soil

   and water dependent water, fish, plant, meat, milk pathways

              Excess Cancer Risks CNRS9(irn,i,t) and CNRS9W(irn,i,t) for Inhalation of                                              

                          Radon and its Decay Products at t= 1.000E+03 years

                                               Radionuclides

  Radon     

  Pathway     Rn-222     Po-218     Pb-214     Bi-214     Rn-220     Po-216     Pb-212     Bi-212

        

 Water-ind.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-dep.  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

        

 Total       0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00  0.000E+00

 Water-ind. == Water-independent    Water-dep. == Water-dependent

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                       Water Independent Pathways (Inhalation excludes radon)

             Ground          Inhalation           Radon            Plant              Meat              Milk              Soil

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  1.329E-04 0.9058  2.509E-07 0.0017  0.000E+00 0.0000  1.276E-05 0.0870  5.967E-08 0.0004  7.700E-08 0.0005  6.728E-07 0.0046

                    

Total   1.329E-04 0.9058  2.509E-07 0.0017  0.000E+00 0.0000  1.276E-05 0.0870  5.967E-08 0.0004  7.700E-08 0.0005  6.728E-07 0.0046
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Intrisk : RESRAD Default Parameters

File    : C:\RESRAD_FAMILY\RESRAD\6.5\IH SITE 1.RAD

                 Total Excess Cancer Risk CNRS(i,p,t)*** for  Initially Existent Radionuclides (i) and Pathways (p)                 

                                         and Fraction of Total Risk at t= 1.000E+03 years

                                                     Water Dependent Pathways

             Water              Fish              Radon            Plant              Meat              Milk          All pathways

Radio-              

Nuclide    risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.     risk   fract.

                    

Th-232  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.467E-04 1.0000

                    

Total   0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  0.000E+00 0.0000  1.467E-04 1.0000

***CNRSI(i,p,t) includes contribution from decay daughter radionuclides
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