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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

77 WEST JACKSON BOULEVARD 
CHICAGO. IL 60604-3590 

June 13, 1997 

Electronicallv and Hand Delivered 

Mr. Jim Hunsicker, Director 
Environmental Protection Department 
Department of the Navy 
Crane Division 
Naval Surface Warfare Center 
300 Highway 361 
Crane, Indiana 475225000 

RE: Operational Plan and QAPP 
Bioremediation Facility 
Naval Surface Warfare Center 
Crane, Indiana 
IN5 170 023 498 

Dear Mr. Hunsicker: 

The United States Environmental Protection Agency (U.S. EPA) hereby approves with 
modifications the final Pilot Scale Operational Plan and the final Quality Assurance 
Project Plan (QAPP) for the Bioremediation Facility. Enclosed is a final electronic and 
paper version of each of these documents. The U.S. EPA’s modifications strikeout 
what is no longer applicable, and bolds and/or underlines text that was added. Please 
be aware that we expect the following from the U.S. Navy: 

I. There must be compliance with this specific plan. If changes are anticipated or 
needed, they must be sent in writing to this office, The Contractor is not given any 
permission to deviate from the plan without both U.S. EPA and U.S. Navy approval. 
There are certain areas such as performance criteria in daily monitoring of the 
windrows that will require the Contractor’s judgement. Documentation must support 
those actions. 

2. The U.S. EPA must be notified verbally of the progress of the project on a 
weekly basis. We are requesting a three day notice prior to clean soil testing, and a 
two week notice prior to contaminated soil testing. Daily performance monitoring 
records shall be faxed by the next day. 

3. The U.S. EPA Region 5 Office in conjunction with the Region 10 office will be 
- on-site to take split samples on Day 0 of the contaminated soil portion of the test. 



4. The U.S. Navy and the U.S. EPA must meet to discuss the clean soil testing 
results prior to beginning the contaminated soil testing. 

5. Any explosive hazard analysis modifications to equipment or the operations 
must be in place prior to the contaminated soil testing. Any changes in the approved 
plan in order to allow for explosives safety must be submitted as an amendment 
request. 

6. The U.S. EPA plans to perform a field inspection with record auditing sometime 
during the pilot scale test. This may be an announced or a surprise inspection. 

7. We would encourage good photo documentation and video of the entire process 
to support the program. 

8. The U.S. EPA believes that the yucca plants growing in the higher contaminated 
soil areas of Mine Fill A may provide some potential future research in 
phytoremediation technologies. We are asking that the U.S. Navy transplant these 
plants with some soil still surrounding the roots and maintain them until we can work on 
a joint effort into this research. We will begin discussing this with our Office of 
Research and Development in July. 

Our Agency is happy to see the finalization and approval of these plans. We hope that 
the Pilot Scale Test will be a success. If you have any questions regarding this matter, 
or have any questions during testing, please contact me at (312) 886-6146, 

Sincerelv 

Carol Wit&Smith 
Corrective Action Expert 
WMB, IL/IN/Ml Section 

cc: 

Tom Linson, IDEM 
John Manley, IDEM 
Chris Freeman, NSWC 
Captain Carney, NSWC 
Commander Smith, NSWC 
Don Miller, MK 
Dave Beall, MK at NSWC 
Adrienne Wilson, SOUTHDIV 
ACOE Waterways Experiment Station 
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SECTION 1 
PROJECT DESCRIPTION 

1.1 INTRODUCTION 

1.1.1 Project Background 

Naval Surface Warfare Center (NSWC) Crane Division, is located in southwestern 
Indiana and provides support for equipment, shipboard weapons systems, and 
ordnance. NSWC Crane also supports the Crane Army Ammunition Activity (CAM), 
including production and renovation of conventional ammunition, storage, shipment, 
and demilitarization and disposal of conventional ammunition. 

Promulgation of the USEPA’s Resource Conservation and Recovery Act (RCRA) 
hazardous waste regulatory program provided the impetus to identify and control 
environmental contamination from past practices at NSWC Crane. Corrective action 
programs established as part of the RCRA Hazardous and Solid Waste Amendments 
(HSWA) required NSWC Crane to address past releases of hazardous waste or 
hazardous constituents at selected Solid Waste Management Units (SWMUs). 

Following promulgation of the USEPA’s RCRA hazardous waste regulatory program, 
NSWC Crane filed notification and application to operate as a treatment, storage and 
disposal (TSD) facility in October 1980. Interim status was granted, subject to 
operating requirements and applicable technical standards found in Title 40 Code of 
Federal Regulations, Part 265 (40 CFR 265). 

In April 1981, the Navy implemented the Navy Assessment and Control of Installation 
Pollutants (NACIP), subsequently known as the Installation Restoration Program (IRP). 
The purpose of the NSWC Crane IRP was to identify and control environmental 
contamination from past practices. As part of the IRP, an Initial Assessment Study 
(IAS) was conducted in April and May 3981, by a team from the Naval Energy and 
Environmentai Support Activity (NEESA), the Ordnance Environmental Support Office, 
and the Army Corps of Engineers. Based on information from historical records, aerial 
photographs, field inspections and personnel interviews, the IAS identified seventeen 
potentially impacted sites at NSWC Crane. Fourteen of the seventeen sites were 
recommended for confirmation studies to include sampling and monitoring. 
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Pursuant to RCRA regulations and the IRP, hydrogeologic investigations, including 
ground water monitoring, were initiated at ten sites in 1981. Eight of these ten sites 
were later identified as warranting further investigation in the IAS. In November 1984, 
the Naval Facilities Engineering Command - Northern Division (NORTHDIV) contracted 
the Hazardous Material Technical Center (HMTC) to perform confirmation studies at 
several sites at NSWC Crane. 

Corrective action programs established as part of the RCRA HSWA required NSWC 
Crane to address past releases of hazardous waste or hazardous constituents at the 
SWMUs. Accordingly, NSWC Crane submitted a Hazardous Waste Management 
Report to the USEPA in January 1985. The report listed the IAS-identified hazardous 
waste sites as S\NMUs. Following the Hazardous Waste Management Report, a 
RCRA Facility Assessment was conducted to characterize the potential for releases of 
hazardous waste or constituents from 100 SWMUs. 

On December 23, 1989, the USEPA issued the federal portion of the Final RCRA 
Permit for NSWC Crane to the US Navy and issued the permit renewal for a period of 
five years on July 31 1995. This permit contains both the Federal Permit Conditions 
and State Permit Conditions, which were issued separately by the State of Indiana 
RCRA program. This permit established the HSWA Corrective Action Requirements 
and Compliance Schedules obligating the US Navy to perform RCRA Facility 
Investigations (RFls) at 30 SWMUs, conduct Corrective Measures Studies (CMSs) and 
implement corrective measures if needed. 

The RCRA Permit for NSWC Crane requires that RFI Phase I Environmental 
Monitoring Reports (EMRs) be submitted from many of the SWMUs at NSWC Crane. 
The purpose of the EMR is to identify and assess IRP Corrective Action SWMUs 
posing potential threat to human health or the environment duet to contamination from 
past hazardous material operation-;. The EMRs for SWMUs #12/14 (Mine Fill A) and 
#I3114 (Mine Fill B) were completed in August 1992 (Halliburton NUS, 1992). The Pilot 
Scale Phase of the Interim Measures Cleanup which will be performed under this scope 
of work are a result of the findings presented in the EMRs. 
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1.1.2 Scope of Work and Overall Objectives 

The scope of the first phase of interim measures cleanup includes Pilot Scale 
Operation at the Bioremediation Facility (Biofacility), located within NSWC Crane, 
under the direction of the Southern Division Naval Facilities Engineering Command 
(Southern Division). Remediation activities will be performed as specified by Delivery 
Order #0009, Statement Of Work #007, under the Environmental Remedial Action 
Contract (ERAC) No. N62467-93-D-1106. 

The objective of the Pilot Scale testing is to define and optimize design and operation 
criteria for the overall purpose of interim measures cleanup (soil excavation, treatment 
and disposal) at four SWMUs at NSWC Crane (#03/l 1 Ammunition Burning Ground, 
#lo/15 Rockeye, #12/14 Mine Fill A, and #13/14 Mine Fill B). Interim measures actions 
will be completed in compliance with State of Indiana and EPA Region 5 guidance and 
requirements. Data collected as part of this Pilot Scaie Operation will be used to guide 
future remediation activities in the Full Scale Operations for interim measures cleanup. 

Prior to instituting full scale interim measures clear,up, the Pilot Scale study will be 
conducted to evaluate and finalize soil treatment goals at the Biofacility, using soil 
excavated from a single SWMU, #12/14, Mine Fill 6 Mine Fill A was chosen based on 
current operations, past activities, and contaminant levels, 

The primary objective of the Pilot Scale phase is to: 

. Determine optimum mix design and operational parameters which will 
meet Pilot Scale process goals of 30 mg/kg for TNT and RDX, as these 
are primary target compounds; and initial remedial levels for HMX and 
other target compounds (i.e. explosives). 

Initial remedial goals are drawn from Preliminary Remedial Goals (PRGs) deve!oped by 
Region 9 (USEPA, 1996b). TNT and RDX PRGs will not be used for this project. 
Rather, two process goals have been developed for these explosives, based on 
composting practices at other sites. Further background information on the initial 
remedial goals and TNT and RDX process goals is provided in Section 1.4. 

Additional Pilot Scale objectives include: 
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. Identifying areas for Pilot Scale excavation at Mine Fill A, with respect to 
explosives, 

. Determining “startup values” of explosives in soil entering the Eiofacility, 

. Determining if soil entering the Riofacility is hazardous with respect t0 
metals and VOCs. Soil containing hazardous levels of metals or VOCs 
will be not be accepted into ihe Biofacility for treatment, 

. Demonstrating effectiveness of composting on a large scale, and 

9 Properly disposing of waste water pr-educed (i.e. storm water collected, 
decontamination water) in compliance with NPDES permit and POTW 
requirements, as applicable. 

Performance goa!s serve to connect the Pilot Scale results and startup of Full Scale 
Operations. These goals include: 

. Finalizing process goals for TKT, HMX and RDX and other constituents, 
which will be used during full scale operation. 

. Providing data to evaluate the biological treatment efficiency based on the 
National Contingency Plan (NCP) remediation criteria for innovative 
treaiment technologies. 

Pilot Scale Operations will include: 

1. Initial characterization of soil, to determine (a) areas for Pilot Scale 
excavation, (b) that soil to be excavated and treated at the Biofacility is 
not hazardous with respect to metals or VOCs, and 0 initial explosives 
concentrations in soil to be treated. 

2. Excavation and treatment of approximately 200 cubic yards of soil from 
Mine Fill A. 

3. Process data analysis and optimization of mixtures throughout treatment. - 
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4. Confirmation sampling (treated compost piles). Confirmation sampling at 
the excavations will be deferred to Full Scale Operations. The 
excavation(s) created as part of the Pilot Scale phase will be sampled 
prior to temporary backfilling to determine what levels of explosives, 
metals and VOCs remain. 

5. Data review to determine if treated soil must be reprocessed, placed in an 
on-site landfill, removed for off-site treatment, or placed back in the 
excavation as clean fill during Full Scale Operations. 

6. Continuous evaluation of target parameters and initial remedial, 
goals/levels and development of site-specific risk-based concentrations to 
confirm one or more of the following outcomes, depending on the compost 
piles eva!uated: 

a. Mixture (recipe) is noJ suitable for meeting treatment goals. 
The pile(s) must be reprocessed using a different mixture, or 

b. Treatment js successful. The mixture (recipe) is finalized 
and proceed to determine if: 

-Compost is suitable for placement in on-site landfill, OI 

-Compost is suitable for placement as backfill 

C. Treatment & mlccessfui using all recipes. Treated 
compost must be shipped off-site for disposal or retreated 
using a new mixture developed during further bench scale 
testing. Off-site disposal sampling will be completed during 
Full Scale Operations. 

These activities are summarized in Figure l-l 
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1.1.3 QAPP Preparation Guidelines 

This Quality Assurance Project Plan (QAPP) presents the organization, objectives, 
planned activities, and specific Quality Assurance/Quality Control (QAIQC) procedures 
associated with the Pilot Scale study. Sampling and data evaluation activities are 
summarized in Figure l-l, Sampling and Analysis Logic Diagram. Specific protocols 
for sampling, sample handling and storage, chain-of-custody, and laboratory analyses 
will be described. All QA/QC procedures will be structured in accordance with 
applicable technical standards, certain US Environmental Protection Agency’s (USEPA) 
requirements, regulations, guidance, and technical standards. This QAPP was 
prepared in accordance with a guidance manual entitled, “Region 5 Model RCRA 
Quality Assurance Project Plan,” May, 1993. 

1.2 SlTElFAClLlTY DESCRIPTION 

A brief description of the facility and associated features are presented in the sections 
below. 

1.2.1 Location 

NSWC Crane is located in southwestern Indiana and occupies the northern half of 
Martin County and parts of Lawrence, Green and Daviess counties, approximately 30 
miles southwest of Bloomington (Figure l-2). The site encompasses more than 100 
square miles (62,463 acres) including 800-acre Lake Greenwood. NSWC Crane 
provides Naval support for equipment, shipboard weapons systems and ordnance. In 
addition, NSWC Crane supports the CAAA including production and renovation of 
conventlonal ammunition, as well as storage, shipment, demilitarization and disposal of 
conventional ammunition. 

Mine Fill A is located in the west-central portion of NSWC, and occupies the south- 
central portion of Navy-designated sheet 17 of the NSWC General Development Maps. 
Mine Fill A is accessible from NSWC Highway H-45 (Figure l-3). 
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1.2.2 Facility/Size and Borders 

Mine Fill A consists of 29 buildings and is bordered to the north/northwest by Highway 
H-45 and Highway H-17 along its remaining perimeter. The entire site occupies 
approximately 50 acres. The Pilot Scale will require 200 cubic yards of soil which will 
be excavated in the vicinity of Building 153. If sufficient soil is not available, soil in the 
vicinity of Building 158 may be used. Note Figures 1-4 and 1-5 for the locations of 
these buildings. 

1.2.3 Natural and Manmade Features 

Buildings at Mine Fill A provide storage, receiving, and filling of munitions/bomb 
materials. Local facilities include Mine Fill B to the southwest, an inert storage area to 
the west, the pyro!echnics production area to the north, and the Supply Department, a 
restricted explosive area and high explosives magazines to the northeast (Halliburton 
NUS, 1992). 

Surface drainage is primarily off the eastern and western borders of Mine Fill A, via 
ditches and culverts. Surface discharge is forwarded to intermittent drainageways 
which flow to Turkey Creek, which flows south-sout%vest to merge with Boggs Creek 
(Halliburton NUS, 1992). 

1.2.4 Topography 

The topography is gently sloping from the northeast towards the southwest. Surface 
elevation varies from approximately 745 feet mean sea level (MSL) to the north to 
approximately 725 feet MSL along the western edge of Mine Fill A. See Section 5.1 .1.4 
of the August 1992 EMR (Halliburton NUS, 1992) for information concerning the site’s 
topography. 

1.2.5 Local Geology 

Mine Fill A is covered with well-drained to moderately well-drained soil consisting of a 
broad range of grain sizes, depending on depth. Surface soils include a mixture of 
clay, silty clay and silt. Deeper soils include clay, sandy clay, silty sand and silty 
gravel. Depth to bedrock (Pennsylvanian Age Raccoon Group - sandstone, shale, 
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limestone) ranges from 45 to over 65 inches, depending on earth moving activities in 
the area. See Section 5.1.1.6 of the August ? 992 EMR (Halliburton NUS, 1992) for 
more information. 

1.3 SITE/FACILITY HISTORY 

1.3.1 General History - NSWC Crane 

In 1940, Congress authorized construction of a Naval Ammunition Depot (NAD) in 
southern Indiana, and in late 1941, the Burns City Ammunition Depot was 
commissioned. In 1943, NAD Burns City was renamed NAD Crane, and the Town of 
Crane was built to house the rapidly growing number of civil service employees. NAD 
Crane’s overall mission was to load, prepare, renovate, receive, store and issue 
ammunition to the fleet. 

During World War II, NAD Crane’s mission expanded to include pyrotechnics 
production, mine filling, rocket assembly, field storage, torpedo storage, and ordnance 
spare parts and mobile equipment storage. During the 1950s several new 
departments were created, the Ammunition Loading and Production Engineering 
Center (ALPEC) was transferred to Crane, and the Central Ammunition Supply Control 
Office (CASCO) was established. NAD Crane supplied ammunition to the fleet during 
the Korean and Vietnam conflicts. 

In 1976, NAD Crane was renamed NSWC Crane. Its new rnission was to provide 
support for ships and crafts equipment, shipboard weapons systems and assigned 
ordnance items, and to perform additional functions as directed. 

In 1977, the Single Manager Concept was implemented. The CAAA was created, and 
the Army assumed ordnance production, storage, and related responsibilities as a 
tenant organization. Other functions remained Navy, and currently !he Navy retains 
ownership of all real estate and facilities at NSWC Crane. Responsibility for overall 
station safety, security and environmental protection remains with the Commanding 
Officer, NSWC Crane. 

- 
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Until the late 1970s and early 1980s a variety of liquid wastes from both ordnance and 
non-ordnance activities were disposed on site without treatment. For example, 
oronance-impacted waste waters were discharged into unlined ponds or into storm 
drains and ditches; waste waters generated from cleaning operations were discharged 
into an unlined pond; oily waters, battery acids, paint thinner, acetone, boiler blowdown 
and solvents were dumped behind buildings or into ravines; and waste hydraulic oil 
was spread on dirt roads. Since that time, treatment plants have been built, waste 
water streams have been connected to the sanitary sewer, and oiis and solvents have 
been collected, segregated, and either recycled, sold, or properly disposed. 

Air pollution control devices were not installed until the late 1970s. Therefore, 
ventilation systems at bomb loading facilities and the incinerator had no scrubber 
systems until the 1970s. Waste management activities included the burning of solid 
wastes and subsequent disposal of ash in unlined pits or gullies. Also, dye and dye- 
impacted materials have been disposed in on-site trenches. 

Operations at NSWC Crane also included radiological activities and some radioactive 
materials were disposed on site during the early 3950s. Known burial grounds were 
excavated, decontaminated and released for unrestricted use in 1974. 

1.32 Mine Fill A History 

In September, 1942, Mine Fill A began production with the cast loading of depth charge 
bombs. Numerous items, including rocket heads, depth charges, projector charges and 
ammunition, were produced. The area was also utilized during the Korean and 
Vietnam Wars. Production rates were not available for the Korean War, but over six 
million bombs were manufactured at Mine Fill A and Mine Fill B during the Vietnam War 
era alone. Mine Fill A continued to produce ordnance until 1975, when production was 
suspended. Production was resumed in 1980. More detai!s on production may be 
found in Sections 5.4.1 and 6.4.1 (similar opera!ions at Mine Fill B j, in the August 1992 
EMR. 
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1.3.3 Past Data Collection Activities - Mine Fill A 

Based on operational history, physical condition, location, waste characteristics, visual 
evidence, and analytical data, releases of explosives contamination to surface water 
and soil have occurred at Mine Fill A. Effluent, runoff and ditch water samples were 
collected in 1972 and 1979. TNT, RDX and HMX were detected in concentrations 
ranging from non-detected to 35.3 mg/L (RDX). 

Several soil borings were installed in the vicinity of Buildings 153 and 158 in 1985. 
Results are summarized in Table I-1, with estimated locations provided in Figure I-5. 
The samples were analyzed for TNT, RDX and HMX only, and results showed !he 
highest levels of explosives are in the vicinity of Building 153. Further discussion of 
surface water, ground water and soil sampling results may be found in Section 53.2 of 
the August 1992 EMR (Halliburton NUS, 1992). 

1.3.4 Current Status 

Mine Fill A is currently an active site. As of 1992, Mine Fill A was used for the 
production of 2,000-pound aerial bombs. Demilitarization activities are also conducted 
at Mine Fill A. Activit’es include the application of ?namel and bituminous solvent 
coatings, rotary grit blasting, spray painting, propellant removal, and fuse and 
configuration changes. Ordnance compound particulate matter was exhausted through 
the ventilation system. Rinse and waste water containing TNT, Composition B, HBX-1, 
HBX3, and H6 are potential sources. Chemical composition of these and other wastes 
generated at Mine Fill A are provided in Table 1-2. 

According to the August 1992 EMR produced by Ha/lib&on NUS, other potential 
wastes at Mine Fill A include sludge (containing explosives), pink water (TNT), grit 
blast residue (containing cadmium, chrcmium, lead and barium) and paint waste 
(containing chromium, lead, methylene chloride, acetone, ethanoi, isopropanol, 
methanol, methyl ethyl ketone, me’hyl isobutyl ketone, naphtha, toluene and xylene). 

Based on reports and documents reviewed for the site, and a current assessment of 
available information, concentrations of individual ordnance compounds in soils ranged 
from undetected to 15,300 mg/kg (RDX). It was not verified whether volatile organic 
compounds (VOCs) were tested or detected in Mine Fill A soils. Five paint booths are 
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authorized to operate in Building 155, and are equipped with particulate control 
features. However, volatile organics samples will be collected during initial excavation 
site characterization, based on field observa?ions, and if paint wastes were associated 
with Buildings 153 or 158. 

Approximately 11,000 cubic yards of impacted soil within ihe Mine Fill A are targeted 
for interim measures cleanup. A portion of this soil targeted for excavation will be 
transported io the Biofacility for Pilot Scale operations. Based on previous soil boring 
results (Table l-l), the areas around Building 153 show higher levels of explosives 
contamination than Building 158. 

Confirmation soil sampling within each excavated area will be discussed in ihe Full 
Scale Operational Plan and QAPP, which will be issued at the completion of the Pilot 
Scale Operation. 

1.4 PROJECT OBJECTIVES 

1.4.1 Specific Objectives and Associated Tasks 

For this Pilot Scale operation, it will be necessary *n gather sufficient information to 
evaluate the soil excavated for trea!ment and the effectiveness of each compost mix 
Associated data collection activities are summarized in Table 1-3 and as follows: 

Data Collection Task 1 - Initial Excavation Site Characterization 

Previous data collected at the site (Mine Fill A) indicates that high levels of explosives 
contamination were detected in the vicinity of Buildings 153 and 158. Based on site 
history, wastes present at Mine Fill A may include TNT, RDX, HMX, metals and VOCs. 
Although explosives were detected in high concentrations, it is not clear if soil in the 
vicinity of these buildings is non-hazardous, with respect to 40 CFR 261. The Pilot 
Scale phase will focus on explosives and site-specific chemicals only. 
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This task has three analytical objectives: 

1. Analyze the soil, primarily in the vicinity tif Building 153 or Building 158 
(backup in case Building 153 cannot be used during the Pilot Scale) for 
explosives. This data will primarily be used to identify areas to be 
excavated for Pilot Scale Operations. This data will not be sufficient to 
indicate full extent of contamination at Mine Fill A. Additional excavation 
at Mine Fill A will be completed during Full Scale Operations. This data 
will also be used as “entry ” or “startup” concentrations for cornposting. 

2. Analyze the soil for site-specific VOCs and metals to determine if other 
waste products are present. Certain observations will dictate a need for 
VOCs testing. Observations and criteria include visiblv stained soils, 
unusual odors, and P,lD readinqs exceedinq resident backqround 
levels. If one or more of these criteria is discovered, additional 
samples for VOCs will be collected. Analvsis will be approved bv the 
Protect Manaqer and U.S. Navv desiqnee, as required. It is 
anticipated that “low level” (if anv) VOC contamination will be 
present. Site specific VOCs include methylene chloride, acetone, methyl 
ethyl ketone, methyl isobutyl ketone, tolLlane and xylene. These 
constituents will serve as indicators of the presence of paint wastes. 
Depending on VOC results, additional testing for naphtha, methanol, 
isopropanol and ethanol may be required. Site specific metals include 
barium, cadmium, chromium and lead. 

3. Analyze the soil to determine if it is hazardous with respect to metals and 
VOCs. Soil will not be accepted into the Biofacility for treaiment if it is 
hazardous with respect to these constituents. 

Soil borings, approximately two-feet deep, will be installed using a drive sampler at or 
near the previous sampling locations shown in Figure l-5. Soil will be collected from 
two depths (6 inches and 2 feet below ground surface) and tested for explosives, site- 
specific metals (barium, cadmium, total chromium and lead), TCLP-meials, and total 
VOCS (TCLP list and site-specific VOCs). One sample will be collected for every 25 
cubic yards (approximately) to be potentially excavated. 
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Soil samples collected from each boring will also be screened with a PID and 
examined. Should PID readings be above background levels for the site, or 
staining/odors be observed, additional samples may be collected for VOCs analysis. 

Based on explosives testing results, approximately 200 cubic yards will be excavated 
for the Pilot Scale and temporarily staged at Mine Fill A. If sufficient explosives- 
contaminated soil is not available at Mine Fill A for the Pilot Scale, excavation will focus 
on the use of Mine Fill B soils. 

Soil will be excavated and passed through a screen to remove coarse fractions. 
Coarse fractions (gravel, cobbles, boulders) from the soil screen will be washed, as 
prescribed in the Operational Plan, and used as natural backfill. 

Data Collection Task 2 - Equipment Wash Water/ Decontamination Water 
Sampling 

Decontamination procedures described in Section 6.2 of the Pilot Scale Operational 
Plan will yield a quantity of water which may be used during initial windrow formation. 
Once the treatment process is underway, decontamination water will no longer be 
added to the process; only potable water will be used for moisture addition. Rock wash 
and other decontamination fluids will then be treated at a waste water treatment facility 
at Crane. The water will be sampled for explosives and other parameters, as required 
by the on-site treatment facility. 

Solids and liquid which collect in Biofacility sumps will also be sampled for explosives. 
Similarly, the sump solids and liquids will be added to the composting process during 
the initial phase only. 

Data Collection Task 3 - Storm Water Retention Pond Sampling 

Residual surface runoff will be collected into storm water retention ponds. This water 
will be sampled as described in Secticn 4.0, and may be potentially used for water 
addition during windrow formation. Data will be evaluated to determine if water can be 
discharged per the limitations and requirerrteri!s of Crane’s NPDES permit, 

If water cannot be discharged, it will be sampled for site-specific metals to permit use in 
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composting activities. If the water cannot be used during composting, it will be either 
treated and disposed at the on-site POTW or disposed of &bite accordins to Navy 
EPD approved procedures. 

Data Collection Task 4 - Process Samplinq 

Each amendment mixture will be sampled prior to adding soil to be treated. The 
amendment material will be tested for TOC and TKN to develop a “startup” ratio of 
nitrogen to organic carbon. This data will be compared to TOC and TKN results from 
process testing. 

Process parameters which will be tested on-site include pH, temperature, oxygen and 
% moisture. These parameters are further discussed in Section 7.2 and 8 of the 
Operational Plan. 

Process parameters requiring off-site analysis include total metals (barium, cadmium, 
chromium, lead), TCLP-metals, TKN, TOC, and explosives (full Method 8330 list). 
Depending on the results of VOCs testing during ‘Task 1, VOCs may be added tci the 
list of process parameters. 

Approxima!ely 12 samples will be collected per compost pile at time intervals defined in 
Section 4.0. Explosives, TKN and TOC wilt be tested throughout the treatment 
process. Total metals (barium, cadmium, chromium, lead) and TCLP-metals will be 
tested at Day 0 and Da y266J (end of process). If metals are not detected In any 
particular pile, based on the Day 0 sampling results, metals testing at Day 26 60 may 
not be required. 

During the Pilot Scale, the full suite of explosive compounds (standard list - Method 
8330) will be monitored during treatment. “Startup” concentrations and rates of 
decomposition of daughter compounds and other compounds versus TNT, RDX and 
HMX will be evaluated. The data ..vill be evaluated to determine if direct correlation is 
found between percent reduction of TNT, RDX and HMX and percent reduction of other 
enplosives, as TNT, RDX, and HMX are primary target compounds. 

At the completion of the treatment process 0, (Dav 60) confirmation samples will 
be coiiected and submitted to the off-site laboratory for analysis of explosives, metals _ 
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(barium, cadmium, total chromium, lead), and TCLP-metals, depending on initial 
excavation site characterization results. Confirmation sampling will not be completed 
unless concentrations of TNT and RDX are at or below process goals. 

Confirmation sample results will be compared to those levels in Table 1-4 to determine 
if TNT and RDX are below process goals and other parameters are below initial 
remedial goals (industrial PRGs). HMX degradation will also be closely evaluated. 
This data will be used to determine if treaiment must continue using the same mixture, 
the mixture must be changed, treatment is complete or treatment has failed using all 
mixtures. 

If treated soil does not meet process goals (i.e. TNT, RDXm), it will be retreated 
using a different process mixture (recipe). Following reprocessing, if again the treated 
soil does not meet process goals, does not indicate a 40 percent or greater reduction in 
target compounds, and is unsuitabie for placement in the landfill, it may require off-site 
disposal. This issue will be discussed during Full Scale Operations. 

Data Collection Task 5 - Post-Excavation. Sampiing 

Once soil boring sampiing is completed and the re-,llts reviewed (Task I), a minimum 
of 200 cubic yards will be excavated for the Pilot Scale test. Additional soil excavation 
at Mine Fill A will be deferred to the Full Scale Operations phase. 

Once soil has been removed, the Pilot Scale excavation at Mine Fill A will be sampled 
and temporarily backfilled from an approved source at Crane. The on-site borrow 
source has previously been sampled and approved based on analytical results which 
will be supplied prior to temporary backfilling operations. 

A sampling grid will be laid out in the base of the Pilot Scale excavation(s), with a nodal 
spacing of 20 feet. Samples will be collected six inches below ground surface from 
each 20-foot by 20.foot grid block (base) and analyzed for explosives, site-specific 
VOCs (methylene chloride, acetone, methyl ethyl ketone, methyl isobutyl ketone, 
toluene and xylene) and metals (barium, cadmium, chromium and lead). Sidewalls will 
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be sampled every 20 feet and will not be gridded. The purpose of this sampling is to 
determine the level of contamination remaining in the excavation, with respect to 
explosives and potential site-specific contaminants. The data will be used during the 
Full Scale Operations to guide further excavation. 

1.4.2 Project Target Constituents and Laboratory Data Use 

1.4.2.1 Taraet Constituents 

Three primary target constituents have been identified for the Pilot Scale operations: 
TNT, RDX and HMX. These parameters are present in many of the waste streams 
generated at Mine Fill A and have been detected in soil and surface water. Additional 
target constituents include site-specific metals and VOCs as these have also been 
identified in waste stored or generated at Mine Fill A. 

I.422 Initial Remedial Goals 

Soil will be excavated and treated to concentration levels which are protective of 
’ human health and ecology, as treated soil will be placed in an on-site landfill or used as 

backfill in tine original excavation (Full Scale C)perations task). So11 which is not 
successfully treated will be manaaed in accordance with this QAPP. Bench scale 
testing may be performed as an alternative to off-site disposal, to determine if other 
mixtures (recipes) can be used to improve treatment. 

Pilot Scale testing success will be governed primarily by process goals for TNT and 
RDX (30 mg/kg, respectively) and remedial goal for HMX (34,000 mg/kg). Decreases 
in concentrations of other explosives will also be carefully evaluated. Process goals 
for TNT and RDX are further discussed below. 

Preliminary Remedial Goals (PRGs) developed by Region 9 (USEPA 1996b) will be 
used as initial remedial goals for the remaining target constituents during the Pilot 
Scale phase. Industrial levels for the target constituents are listed in Table 1-4. 
Concentrations were derived by Region 9 using EPA toxicity values from the integrated 
risk information system (IRIS), updated through July 1996, HEAST, updated through 
May 1995, and EPA’s National Center for Environmental Assessment. 
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Due to ongoing operations at Mine Fill A, industrial levels will be used as “ceiling 
levels” or initial remedial goals for treatment during the Pilot Scale. Reporting limits 
listed in Table 1-4 are provided by Southwest Laboratory (Broken Arrow, Oklahoma) 

Initial remedial goals will be reviewed in the framework of the conceptual model for 
Mine Fill A, as well as the other SWMUs being considered for in:erim measure action 
The conceptual model will be updated by the USEPA Region 5, using data collected 
during the Pilot Scale phase and assumptions and models used in current risk 
assessment activities. Initial remedial levels and any data generated during the Pilot 
Scale will be provided to the EPA to assist in risk assessment activities for NSWC 
Crane. 

Two explosives, 2,4-DNT and 2,6-DNT, are considered Group B (probable human) 
carcinogens. PRGs for these explosives are 1,400 mg/kg and 680 mglkg, respectively. 

TNT and 80X Process Goals 

As was demonstrated at the Umatilla Army Depot (UMDA) Project and the US Naval 
Submarine Base (project) site in Bangor, Washington, TNT and RDX are significantly 
degraded during composting. At the Umatilla site, concentrations of TNT and RDX 
were reduced from 1,574 ppm (TNT) and 944 ppm (RDX) to ~30 mglkg each after 20 
days of treatment; and further reduced to 4 ppm (TNT) and 2 ppm (RDX), after 40 days 
of treatment (US Army Environmental Center, 1993, USEPA, 1994). Composting 
reduced the concentration of TNT in one kilogram of soil from 822 ppm to 8 ppm after 
60 days of treatment at the Bangor site. Follow-up toxicological and leachability tests 
at the Umatilla site showed that a reduction in concentrations of TNT and RDX in 
treated soils provided a parallel reduction in toxicity and leachability of these 
contaminants (USEPA, 1996a). 

An initial process goal of 30 mglkg for TNT and RDX will be used during the Pilot 
Scale, as this level has been applied at previous sites to minimize the phytotoxicity 
effects of munitions compounds on plant species (USEPA, 1996a). This is especially 
impor-tant for areas which will be backfilled with treated soil and revegetated. The 
PRG established for soil cleanup at the Bangor facility was set at 30 mglkg for TN?, as 
this level corresponded to “lifetime excess cancer risks between 1 OE-5 and 1 OE-6 
under CERCLA and are protective for non-carcinogenic effects” (USEPA, 1993). 
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1.4.2.3 Performance Goals 

The rate of degradation of TNT and RDX will be evaluated, based on the recipe used, 
and process goals for TNT and RDX will be finalized for full scale operation. 
Remedial goals and final process goals will be discussed, reviewed and approved by 
the Navy, IDEM and EPA prior to Full Scale Operations. These activities constitute the 
first performance goal. 

The second performance goal will be to provide data to evaluate the biological 
treatment efficiency based on the CERCLA remediation criteria for innovative treatment 
technologies. The NCP preamble indicates 90% to 99% reduction of toxicity and 
mobility (leachability) as a guide for effective treatment. Previous studies have 
indicated that reductions in parent compounds and first series intermediate compounds 
were providing parallel reductions in toxicity and leachability based on combined 
chemical, toxicology and ieachability data (USEPA, 1996b). Therefore, a 90% to 99% 
reduction in concentrations of contaminant compounds corresponds to a 90% to 99% 
reduction in toxicity and leachability and meets the NCP treatment performance 
guideline for composting of TNT, RDX and HMX. Applicability of this guideline will be 
finalized prior to Full Scale Operations. 

1.4.3 Data Quality Objectives 

Data Quality Objectives (DQOs) are qualitative and quantitative statements which 
specify the quality of the data required to support decisions made during interim 
measures cleanup, and are based on the end uses of the data to be collected. As 
such, different data uses may require different levels of data quality. There are at least 
five analytical levels which address various data uses and the QA4QC effort and 
methods required to achieve the desired level of quality. This project will utilize NEESA 
Level C for all off-site analytical work. 

The intended data quality objectives for precision, accuracy and completeness for 
laboratory data are summarized in Tables 3-l through 3-4. 

- 
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1.5 SAMPLE LOCATIONS 

Sample locations and rationale are fully described in Section 4.0. Locations will be 
reviewed by EPA Region 5 and IDEM, as applicable, prior to start of work. 

1.5.1 Sample Network by Task and Matrix 

Analytical constituents per task are summarized in Table 1-5. This is a summary of 
parameters relating to the Pilot Scale study. Sample totals are provided in Table 4-6, 
Section 4.0. 

1.5.2 Excavation Site Maps of Sampling Locations 

Sample location maps will be generated prior to mobi!ization at Mine Fill A. Preliminary 
sampling areas for Mine Fil! A are provided in Figure 4-l. Depending on the nature of 
encountered field conditions some of these locations may be changed. Sampling 
locations will be finalized/approved by the Project Manager or designee. as overseen 
by the Navy, EPA and/or IDEM representatives. 



NSWC Crane Pilot Scale 
Biofacility QA Project Plan 
Revision 4 
June 6,1997 
Section 1, Page 20 of 30 

- 

TABLE 1-i SUMMARY OF PREVIOUS SOIL BORING RESULTS - MINE FILL A 

Sample I.DJLocation TNT @pm) HMX !ppm) RDX (ppm) 

MFA-I!45 feet away 69 292 2,620 
from northeast corner 
of box bin at Building 
153 

MFA-2/at base of berm 
10 feet south of box bin 

3,790 1,340 15,300 

MFA-3/10 feet out from 
end of drain pipe 

0 908 8,150 

MFA-400 feet down 
ditch from MFA-3 

c3.6 64 374 

MFA-5L?8 feet east of 
Building 158, in ditch 

64 99 906 

MFA-7llwo feet 
southeast of static pole 
south of Building 158, in 
run-off ditch 
--- 

MFA-B/near base of 
berm, 15 feet west of 
corner of box bin 

~3.6 60 c7.2 

5.2 52 349 

Notes: 
1. Soil samples were collected from bores installed 20” below ground surface. Samples were analyzed 
for TNT, RDX and HMX. Reference for data and locations found on Figure I-5 is Final RCRA F: icility 
Investigation Phase I, Environmental Moniforing Report, Solid Waste Management Units #19/00, 
#08/17, 1X12/14 and #!3/7/14, Naval Surface Warfare Center, Crane Division, Crane, Indiana, Halliburfon 

- 
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TABLE 1-2. SUMMARY OF CHEMlCALS PRESENT AT MINE FILL A 

Chemical Constituents/Composition 

TNT 2,4,6 Trinitrotoluene 

RDX Hexahydro-1,3,5-trinitro-1,3,5triazine 

HMX Octahydro-1,3.5,7-tetranitro-1.3,5.7-tetrazocina 

Minol TNT/Ammonium Nitrate/Aluminum 

HBX RDWTNT/AluminumiWaxKalcium Chloride 

H-6 RDX (45%), TNT (30%), Aluminum (20%). D-2 
Wax (5%) 

Tritanol TNT (SO%)j Aluminum (20%) 

Composition B / RDX (60%), TNT (40%), wax (1%) 

Tetrv?ol 1 TetrvUTNT 

Tetryl Trinitrophenylmethylnitramine 

Notes: 
1. Reference: Final RCRA Facilify Investigation Phase /, Environmental Monitoring Report, 
Solid Waste Managemenf Units #19/CJO, #08/17, #12/14 and#13/14, Naval S&ace Warfare 
Center, Crane Division, Crane, Indiana, Halliburton NUS (August 1992) 
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II TASK 

1. Initial Excavation 
Site Characterization 

(NOTE: One sample 
will be collected per 
location for VOCs, 
covering both lists) 

I---- L 
) 2.Fq;tpment Wash 2. Equipment Wash 

Water/ 
Decontamination Decontamination 
Water Sampling Water Sampling 

I TAE ILE 1-3 DATA COLLECTIDN ACTIVITIZS - PILOT SCALE =- 1 
I 

DATA COLLECTED 

--I- 
-site-specific VOCs 
(methylene chloride, 
acetone, methyl ethyl 
ketone, methyl isobutyl 
ketone, toluene and 
xylene) 
-total VOCs (TCLP list) 
-explosives (Method 
8330 list) 
-metals (barium, 
cadmium, chromium, 
lead) 
-TCLP metals 
(regulated !ist only) 

-explosives (Method 
8330 list) 
-POTW requirements, 
-RCRA metals 

-NPDES parameters 
(see Table 4-8) 

DATA LSE 

-identify areas for Pilot Scale 
excavation 
-determine “startup” levels of 
explosives to ha treated 
-determine if site-specific 
chemicals are present in soil to be 
treated 
-determine if soil is hazardous 
with respect to metais and specrfic 
vocs 

DATA QUALITY 
LEVEL 

.NEESA Level C 
IAIQC 

-results used for discharge to on- I- NEESA Level C 
site treatment system QAiQC 
-determine levels of explosives 
entering treatment system 
-metals or informational 
jloadinq1 Durposes 1 

- 

-determine if NPDES criteria are -NEESA Level C 
met for discharge to a permitted CWQC 
outfall 

3 
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TASK 

._ Process Sampling 
plus Confirmation 
:ampling - Day+?8 
i0) - Compost Piles, 
lmendments (TOC 
ind TKN only) 

40 - 

T 
LE 1-3 DATA COLLECTION :‘.CTIVITIES - PILOT SCAl F -- 

r DATA COLLECTED DATA USE 

-TOC, TKN 
-explosives (Method 
8330 list) 
-metals (barium, 
cadmium, chromium, 
lead) 
-TCLP metals 
(regulated list only) 
-PH 
-% moisture 
-oxygen 

- 

- 
-measure the effectiveness and 
progress of the compost cycle 
(TOG, TKN, explosives, pH, 
%moisture, oxygen will be tested 
at day &+4+5?3; 0,6, 10, 
201, 30,40, and 60 metals will be 
tested at day 0 and 3 60) 
-measure the starting levels of 
nitrogen, carbon in amendment 
materials (to determine initial 
ratios) 
-determine if process goals have 
been met with respect to 
explosives 
-preliminary determination if 
treated compost can be placed in 
w-site lar,:fill or used as backfi!i 
In the Mine Fill A excavations (lab 
results will be compared to 
przliminar, remedial goals during 
the Piiot Scale) - 

- 

i. 

DATA QUALIT 
LEVEL 

-NEESA Level ( 
3AJQC 
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TABLE l-3 DATA COLLECTION ACTIVITIES - PILOT SCALE 

TASK DATA COLLECTED DATA USE DATA QUALITY 
LEVEL 

i. Post-Excavation -site-specific VOCs -determine the levels of -NEESA Level C 
jampling- (methylene chloride, explosives, metals, and site- QAIQC 
confirmation acetone, methyl ethyl specific VOCs remaining in soil 
;ampling will be ketone, methyl isobutyl after Pilot Scale eXCaVatiOn iS 
leferred to Full Scale ketone, toluene and complete and prior to backfilling. 
Iperations) xylene) The purpose of post-excavation 

-explosives (Method samplinq is onlv informational. 
8330 list) -full scale ooerations 
-metals (barium, begin, the excavation will be 
cadmium, chromium, temporarilv backfilled. The 
lead) data will be used durina Full 

Scale Operations to dictate or 
elan further excavation at Mine 
Fill A. Confirmation samplinq 
for the purpose of “closina” an 
excavation will be completed 
during Full Scale Operations. 

Methods or parameters listed under “data collected” are off-si:e analytical methods, unless otherwise 
oted. 

Analysis I I (mg/kg) or TCLP 
regulatory limit 

lfor Blanka~alvses) 

EXplOSiVeS 

TNT 8330 30f 0.25 6.4 

RDX 8330 30f 1 14.0 
-- 

HMX 8330 34,OOOa 2.2 13.0 
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TABLE l-4. INITIAL REMEDIAL GOALS AND ACCEPTABLE REPORTING LlMlT.5 
-Pilot Scale Study 

=~- 
Parameter Method Soil goal- Soil Reporting Limit Water Reporting Limit 

of industrial limit (mdh!) (Km 
Analysis (mg/kg) or TCLP lfor Blank analvses) 

regulatory limit 

Tetryl 8330 6.800a 0.65 10.0 

TNB 8330 34b 0.25 7.3 

1.3.DNB 8330 68 0.25 4.0 

Nitrobenzene 8330 94a 0.26 7.0 

(NW 

4.Am-DNT 8330 2.8~ 0.25 20 
edgy 

2-Am-DNT 8330 2.8~ 0.25 

2,4-DNT 8330 2.8c 0.25 5.7 

2,6-DNT 8330 z- 0.26 9.4 

2.nitrotoluene 8330 6,POOd 0.25 12.0 

3-nitrotoluene 8330 6.800d 0.25 7.9 

4.nitrotoluene 8330 6,800d 0.25 8.0 

Total Metals (site-specific) 

Barium 6010 100.000a 0.5 5 

Cadmium 6010 850a 0.4 4 

Chromium 6010 450a 0.5 5 
(total) 

- 
Lead 6010 1,OOOa 4 (0.3 -trace ICP) 40 

TCLP-metals (regulatory limit units: mg/L) - - 
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TABLE l-4. INITIAL REMEDIAL GOALS AND ACCEPTABLE REPORTING LIMITS 
- Pilol Scale Study 

Parameter Method Soil goal- Soil Reporting Limit Water Reporting Limit 
of industrial limit bwht) (w-1 

Analysis (mglkg) or TCLP (for Blank analvsesl 
regulatory !imit 

L\rsenic 1311, 5.0 mglL N/A 100 ug/L 
6010 

3arium 1311, 100 N/A 5 
6010 

Cadmium 1311, 1.0 N/A 4 
6010 

Chromium 1311, 5.0 N/A 5 
6010 

sead 131!. 5.0 N/A 40 
6010 

- 

Wercury 1311, 0.2 N/A 1.5 
7470 

Selenium 1311. 1.0 N/A 100 
6010 

Silver 1311, 5.0 N/A 5 
6010 

Volatile Organics (the~following compounds lvere listed in Table 5-7 of the August 1992 EMR for 
Mine Fill A) 

9ichloro- 6240 183 a.005 5 
nethane 
[methylene 
:hloride) 

ketone 8240 8,500Cl 0.01 10 
- 

Uethyl ethyl 6240 27,OOOa 0.01 10 
tetone - - 
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Parameter Method Soil goal- Soil Reporting Limit Water Reporting Limit 
of industrial limit bwdkg) @dU 

Analysis (mglkg) or TCLP (for Blank analvsesl 
regulatory limit 

TABLE 1-4. INITIAL REMEDIAL GOALS AN? ACCEPTABLE REPORTING LIMITS 
-Pilot Scale Study 

Methyl isobutyl 8240 2.800a 0.01 10 
ketone 

Toluene 8240 880a 0.005 5 

Xylene (total) 8240 320a 0.005 5 

Total VOCs (TCLP regulated list) 

Benzene 

Carbon 
Tetrachloride 

Chlorobenzene 

,i, 

z;;etwo- 1 8240 1 170a 1 0.005 
I 

5 

Tetrachloro- 8240 
I 

7a 
ethene I 

0.005 
I 

5 

Vinyl Chloride 8240 0.035a I 0.01 10 
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II TABLE l-4. INITIAL REMEDIAL GOALS AND ACCEPTABLE REPORTING LIMITS 
-Pilot Scaie Study 

Parameter Method Soil goal- Soil Reporting Limit Water Reporting Limit 
of industrial limit OWkg) OKI~L) 

Analysis (mglkg) or TCLP (for Blank analvsesl 

II 

regulatory limit 

Notes: 
1. Analytical methods listed above are SW-646 methods, unless otherwise indicated. 
2. All other parameters not listed here will be reported at standard PQLs (i.e. TOC, TKN) 
3. Parameter lists required to be reported per method per data collection task are provided in 

Table 1-5. 
4. NN = no value available 
5. N/A = not applicable 

Reference: EPA Region 9 Preliminary Remediation Goals, Aligust 1, 1996 (Note that if hiqh 
levels of total chromium are detected, hexavalent chromium samples may be collected. 
Analysis will not be permitted until after U.S. EPA’s approval of an SOP for hexavalent 
chromium analvsis.) 

1. Value for 1.3,5-Trinitrobenzene 
Value for dinitrotoluene mixture (see reference a). 
Value for 2-and 3-nitrotoluene. 
These repolting limits will be confirmed with the laboratory. 
Tarqet parameter presumes collection of 3 izomers and applies most conservative 
available industrial PRG value to non resolved isomers. 
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TABLE l-6 SUMMARY OF SAMPLING PARAMETERS PER TASK 

Task Analytical Method Requested Parameters to be Reported 

1. Initial excavation site -Site-specific VOCs (Method -8240: methylene chlcride, 
:haracterization 8240) acetone, xylene. toluene, methyl 
-identify areas for Pilot Scale ethyl ketone, methyl isobutyl 
sxcavation ketone 
determine “startup” levels of -total VOCs (TCLP regulated list -benzene. carbon tetrachloride, 
zrplosives using Method 8240) chloroform, chlorobenzene, 
determine if additional site- 1,2-dichloroethane. 
specific (potential) contaminants (NOTE: one sample will be 1 ,I-dichloroethene, methyl ethyl 
are present collected for VOCs analysis, ketone, tetrachloroethene. 
-determine if soil is hazardous covering both lists) trichloroethene. vinyl chloride 
,vith respect to metals and VOCs -Explosives (Method 8330) -full list for explosives 

-Site-specific metals (6010) -6010: barium, cadmium. total 
chromium. lead 

-TCLP-metals (1311,6010, -regulated list only 
7470) 

2. Equipment Wash Water/ -explosives (Method 8330) -full Method 8330 list 
3econtamination Water -POTW requirements -dependent on POTW 
Sampling -RCRA metals -mods 6010 and 7420 

3. Slow Water Retention Pond -TSS (EPA 160.2) list as shown 
Sampling -COD (EPA 410.4) 

-BOD (EPA 405.1) 
-Oil and Grease (EPA 4!3.1) 
-Nitrate (EPA 300.0) 
-Ammonia-N (EPA 350.2) 

4. Process Sampling and -Explosives (Method 8330) -full list for explosives 
Confirmation Sampling (Day 28 -TOC (EPA 9050) -TOC. TKN 
60); amendments will be -TKN (EPA 351.3j -747017471: mercury 
sampled once for TOC and TKN -metals (6010) - day 0 and 28 60 -6010: barium. cadmium. total 
only 
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TABLE I-5 SUMMARY OF SAMPLING PARAMETERS PER TASK 

Task Analytical Method Requested ’ Parameters to be Reported 

5. Sampling- Excavations -Site-specific VOCs 

-Explosives (Method 8330) 
Site-specific metals (6010) 

-6240: methylene chloride, 
acetone, xylene, toluene, methyl 
ethyl ketone, methyl isobutyl 
ketone 
-full list for explosives 
-6010: barium, cadmium, total 
chromium, lead 

I - I 
Votes: 
I. If soil requires off-site treatment, samples will be collected during Full Scale Operations. 



,NSTALL SOIL BORINGS AT MINE FILL A. SAMPLE BORINGS 
FOR VOCs (SITE-SPECIFIC AND TCLP LIST), SITE-SPECIFIC 

~ 

METALS EXPLOSIVES, AND TCLP-METALS. USE EXPLOSIVES 

~ 

DATA Tb IDENTIFY AREAS FOR PILOT SCALE EXCAVATION. I 
(TASK I) ! 

I 
IF SOIL IS 

’ “NS”;;;;TE FOR “SE METALS, VOCS DATA 
TO DETERMINE IF SOIL IS 

TREATMENT. SUITABLE FOR 

OFFSI’IEyDI;;OSAL TREATMENT AT THE 
BIOFACILITY 

REQUIRED. 
/ A-- 

ADDITIONAL 
EXCAVATION 

MAY BE REQUIRED 
TO MEET THE 200 

CUBIC YARD 
REQUIREMENT 

/ 

AMENDMENTS, 
WASH 

WATER. AND 
PROCESS WATER 

WILL BE SAMPLED 
PRIOR TC “SE FOR 
EXPL;;;;;; AND 

AS APPLICABLE 
(TASKS 2.3) 1 

TARGET 
PARAMETERS, 

PROCESS 
GOALS AND THE 

MIXTURE(S) 
REQUIRED 

TO AC$iIIf;;ETHEM 

CONTINUOUSLY 
EVALUATED 

THROUGHOUT 
TREATMENT. 

(PER;yATNCE 
I 

IF SOIL IS SUITABLE FOR 
ONSITBT,““T”H’E”ENT. 

EXPLOSIVES DATA AS 
“STARTUP DATA” 

I 
--_i 

L-.- 
WINDROWS WILL 

BE TREATED FOR 28 
DAYS. PROCESS 

PARAMETERS INCLUDING 
EXPLOSIVES, TKN AND 

TOP .-- 
WILL BE EVALUATED 

AND PROCESS 
GOALS REFINED. 

(TASK 4) 

APPROXIMATELY 
200 CUBIC YARDS OF SOIL 
AND TRANSPORT TO SOIL 

STAGING AREA 

BE USED DURING FULL 
SCALE OPERATIONS 

(TASK 5) 

SOIL MAY REQUIRE 
REPROCESSING “SING A 

DIFFERENT MIXTURE 
OR OFFSITE DISPOSAL IF 
PROCESS GOALS ARE NOT 

CONFIRMATION SAMPLES 
WILL BE COLLECTED TO 

CONFIRM 
PROCESS IS COMPLETE. 

(TASK 4) 

y-7 
/FINALIZE \ 
/ PROCESS 

F’ 

it- 
’ TREATMENT , 

/ GOALS 
1 FOR FULL ’ 

1 COMPLETE i 

INP”T FROM 
IDEM AND EPA 

‘, SCALE / 
L-1 

FIGURE l-l. SAMPLING AND ANALYSIS LOGIC DIAGRAM 
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SECTION 2 
PROJECT ORGANIZATION AND RESPONSIBILITY 

2.1 PROJECT ORGANIZATION CHART 

Figure 2-l of this plan shows the project organization chart indicating individual 
assignments for the remediation activities at NSWC Crane. All participants are directly 
subject to the requirements of this QAPP. The responsibilities of individual positions 
are briefly described in the following sections. 

2.2 MANAGEMENT RESPONSIBILITIES 

U.S. EPA RCRA Project Coordinator/State Project Manaaer 

The RCRA Project Coordinator (RPC) has the overall responsibility for all EPA-related 
aspects of the RCRA interim measures cleanup, including approval of project 
objectives. The State Project Manager has overall responsibility for all State-reiated 
phases of the RCRA Interim Measures Cieanup with oversight by the U.S. EPA RPC. 

southern Division Proiect Manaoer 

The Southern Division Project Manager is responsible for implementing the project, and 
has the authority to commit the resources necessary to meet project objectives and 
requirements. The Southern Division Project Manager’s primary function is to ensure 
that technical, financial, and scheduling objectives are achieved successfully. The 
Southern Division Project Manager will coordinate directly with the U.S. EPA Region 5 
RPC and will provide the major point of contact and control for matters concerning the 
project. The Southern Division Project Manager will: 

. Define project objectives and develop a detailed work plan schedule; 

. Establish project policy and procedures to address the specific needs of 
the project as a whole, as well as the objectives of each task; 



. Acquire and apply technical and corporate resources as needed to 
ensure performance within budget and schedule constraints; 

. Orient all field leaders and support staff concerning the project’s special 
considerations; 

. Monitor and direct the field leaders; 

. Develop and meet ongoing project and/or task staffing requirements, 
including mechanisms to review and evaluate each task product; 

. Review the work performed on each task to ensure its quality, 
responsiveness, and timelir.ess; 

. Review and analyze overall task performance with respect to planned 
requirements and authorizations; 

. Approve ali reports (deliverables) before their submission to U.S. EPA 
Region 5; 

. Ultimately be responsible for the preparation and quaiity of interim and 
final reports; and 

. Represent the project team at meetings and public hearings 

MK Proqram Manaaement Office 

The Program Management Office (PMO) in Charleston, South Carolina has overall 
responsibility for all cleanup measure aciivities at all sites in the Southern Division of 
the Naval Facilities Engineering Command under Contract No. N62467-93-D-1106. 
The PM0 is the primary point of contact for Southern Division. 

-, 

- 



2.3 QUALITY ASSURANCE RESPONSlBlLlTlES 

MK Proaram QA Manaqer 

The MK Program QA Manager will remain independent of direct job involvement and 
day-to-day operations, and have direct access to corporate executive staff as 
necessary, to resolve any QA dispute, The Program QA Manager is responsible for 
auditing the implementation of the QA program in conformance with the demands of 
specific investigations, MKs policies, and US EPA requirements in accordance with this 
QAPP. Specific functions and duties include: 

. Providing QA audit on various phases of the field operations; 

. Reviewing and approving of QA plans and procedures: 

. Providing QA technical assistance to project staff end 

. Reporting on the adequacy, status, and effectiveness of the QA program 
on a regular basis to the program manager and executive vice president 
for technical operations- 

. Reviewing analytical laboratory qualifications, 

MK Site Qualitv Control Supervisor 

‘The MK Site Quality Control Supervisor (SQCS) will provide the necessary guidance to 
the projec! staff on quality-related matters. The SQCS will provide quality assurance 
reviews of project documents, field procedures, laboratory quality assurance plans, 
project documentation and will perform project audits. Duties of the SQCS inciude 
identifying quality problems, initiating corrective actions and verifying the 
implementation of the corrective actions. 

U.S. EPA Reqion 5 Qualitv Assurance Proqram Plan (QAPP) Coordinator 

EPA Region 5 QAPP Coordinator has the responsibility to review and approve all 
Quality Assurance Project Plans (QAPPs). Additional U.S. EPA responsibilities for the 
project include. 



. Conducting external Performance and System Audits of the off-site 
analytical Laboratory; and 

. Reviewing and evaluating field and laboratory procedures. 

2.4 LABORATORY RESPONSIBILITIES 

MK Proiect Chemist 

The MK Project Chemist will report to the MK Project Manager and will be responsible 
for: 

. Review of analytical laboratory qualifications; 

. Coordinating laboratory analyses requirements with field personnel; 

. Review of preliminary analytical data; 

. Maintenance of final evidence files; 

. Review of analytical reports; 

. Approving final analytical reports prior to submission !o 
Southern Division: and 

. Overseeing data verification and data validation procedures 

Laboratory Proiect Manaqg 

The Laboratory Project Manager will report directly to the MK Prcject Chemist and will 
be responsible for the following: 

. Providing technical support for analytical method procedures and 
discrepancies; 

. Ensuring all resources of the laboratory are available on an as-required 
basis and 



. Reviewing final analytical reports. 

Laboratorv Operations Manaoer 

The Laboratory Operations Manager will report to the Laboratory Project Manager and 
wili be responsible for: 

. Coordinating laboratory analyses; 

. Supervising in-house chain-of-custody; 

. Scheduling sample analyses; 

. Overseeing data review, verification Ll validation; 

. Overseeing preparation of analytical reports and 

a Approving final analytical reports prior to submission to MK. 

Laboratorv Qualitv Assurance Officer 

The Laboratory QA Officer has the overall responsibility for data after it leaves the 
laboratory. The Laboratory QA Officer will be independent of the project staff but will 
communicate data issues through the Laboratory Project Manager. In addition, the 
Laboratory QA Officer will: 

. Oversee laboratory quality assurance; 

. Oversee QNQC documentation; 

. Conduct detailed review and verification of analytical data in reports prior 
to submission to MK; 

. Determine whether to implement laboratory corrective actions, if required; 

. Define appropriate laboratory QA procedures; and 

. Prepare laboratory Standard Operation Procedures. 



Laboratorv Sample Custodian 

The Laboratory Sample Custodian will report to the Laboratory Operations Manager 
Responsibilities of the Laboratory Sample Custodian will include: 

. Receiving and inspecting the incoming sample containers; 

. Recording the condition of the incoming sample containers; 

. Signing appropriate documents; 

. Verifying chain-of-custody and its correctness; 

. Notifying Laboratory Manager and Laboratory Supervisor of sample 
receipt and inspection; 

l Assigning a unique laboratory identification number and customer 
number, and entering each into the sample receiving log; 

. With the help of the laboratory manager, initiating transfer of the samples 
to appropriate lab sections; and 

. Controlling and monitoring access/storage of samples and extracts 

Final responsibility for project quality rests with MK’s Project Manager. Independent 
quality assurance will be provided by the Laboratory Project Manager and Laboratory 
QA Officer prior to release of all data to MK. 

Laboratory Technical Staff 

The Laboratory technical staff will be responsible for sample analysis and identification 
of corrective actions. The staff wi!’ report directly to the Laboratory Operations 
Manager. 



2.5 FIELD RESPONSIBILITIES 

Site Proiect Manaqer 

The MK Project Manager (MK PM) will have overall management responsibilities for 
technical, financial and scheduling matters. The PM will report to the designated 
Southern Division Project Manager for all project related issues and to the MK PM0 for 
project oversight, management direction, and resolution of any company related 
matters. The MK PM will follow the project developments and notify Southern Division 
of any problems encountered in the field which may effect data quality or the project 
schedule. 

The MK PM has overall responsibility for ensuring that the project meets U.S. EPA’s 
objectives and MK QA/QC standards. The MK PM will provide assistance to Southern 
Division in terms of distributing the QAPP to all those parties connected with the 
projeci. The MK PM will report directly to Southern Division and is responsib!e for 
technical qua!ity control and projeci oversight. 

Site QC Supervisor 

The primary role of the Site QC Supervisor will be to assist in supervising the day-to- 
day performance of field activities of the field !echr;cal staff (i.e. QC Inspector) and 
specific subcontractors (i.e. geotechnical laboratory and surveyor). The Site QC 
Supervisor will ensure that the data quality objectives established for the project are 
met through implementation of field procedures and project schedule. The Site QC 
Supervisor will also be responsible to the PM for coordination wi!h all support service 
groups including procurement, project controls and quality control. 

Site Safetv and Health Officer 

The Site Safety and Health Officer (SSHO) is responsible for the implementation of the 
Site Safety and Health Plan and the day-to-day control of health and safety activities. 
This individual will provide the necessary guidance to the project staff so they can 
safely perform their functicns in accordance with corporate, state, and federal 
requirements. The SSHO will report directly to the PM and the MK PM0 Safety and 
Health Manager. 



Contract Administration 

The Contract Administrator has primary responsibility to ensure contract requirements 
are met, and to document and implement change orders to the contract. The Contract 
Administrator will work with the Superintendent and will report directly to the Project 
Manager. 

Fieid Enqineer 

The Field Engineer will be responsible for gathering and analyzing field data, and 
preparing daily reports and data evaluations, The Field Engineer will work closely with 
operation personnel both at Mine Fill A and the Biofacility to ensure tasks are 
completed with care and objectives are met. The Field Engineer will report to the 
Superintendent and ultimately to the Project Manager. 

Suoerintendent 

The Superintendent is primarily responsible for the coordination and control of all field 
activities to ensure that all tasks in the Work Plan and Operational Plan are completed 
The Superintendent will also coordinate off-site waste disposal activities and provide 
daily repoits to the Project Manager on the status of field work. 
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SECTION 3 
QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

The overall QA objective for this project is to develop and implement procedures for 
field sampling, chain-of-custody, laboratory analysis, and reporting that will provide 
results which are legally defensible in a court of law. Specific procedures for sampling, 
chain-of-custody, laboratory instrument calibration, laboratory analysis, reporting of 
data, internal quality control, audits, preveni:ive maintenance of field equipment, and 
corrective action are described or referenced in other sections of this QAPP. 
Laboratory reporting and/or detection limits for each method in Table 1-3 are provided 
in Appendix B. General quality control limits for accuracy, precision and completeness 
are provided in Tables 3-1 through 3-4. 

3.1 PRECISION 

3.1.1 Definition 

Precision is a measure of the reproducibility of measurements under a given set of 
conditions. Precision is usually stated in terms of relative standard deviation (RSD) or 
relative percent difference (RPD). Resuits of QC samples can be used to calculate the 
precision of the analytical or sampling process. Field duplicaie and replicate samples 
will be used to determine the precision of tile sampling process. Laboratory duplicates, 
matrix spikes and matrix spike duplicates will be used to determine the precision of the 
analytical process. 

3.1.2 Field Precision Objectives 

Field duplicate data will be evaluated to determine potential variability introduced by 
soil heterogeneity and sampling technique. This evaluation will be performed during 
data verification ar?d summarized in the data assessment. One duplicate sample will 
be analyzed for every 10 samples to qualitatively evaluate precision. 

3.1.3 Laboratory Precision Objectives 

Precision in the laboratory is assessed through the calculation of RPD and RSD for 
three or more replicate samples. The equations to be used for precision in this project 
can be found in Section 12. Precision conl:rol limits are established by SW-846 
methods. Limits for confirmation soil sample analyses are summarized in Tables 3-1 
through 3-4. 
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3.2 ACCURACY 

3.2.1 Definition 

Accuracy is a measure of the bias in a measurement system,. and defined as the 
closeness of the reported value to the true value. Potential sources of error include the 
sampling process, field contamination, preservation, h,andling, sample matrix, sample 
preparation and analytical techniques. The accuracy of a measurement system will be 
assessed by evaluating the results of quality control samples such as matrix spikes, 
analytical surrogates and the use of field blanks, trip blanks and equipment r&sate 
blanks. 

3.2.2 Field Accuracy Objectives 

For laboratory data evaluation, field blanks, trip blanks and equipment rinsate blank 
data will be evaluated to identify potential sources of er‘ror introduced during sampling. 
This evaluation will be performed during data validation and summarized in the data 
assessment. Accuracy is also assessed through adherence to all sample handling, 
preservation and holding times. 

3.2.3 Laboratory Accuracy Objectives 

Laboratory accuracy is assessed through the analysis of standard ma!rix spikes, 
sample matrix spikes (MS) or standard reference materials (SRM) and the 
determination of percent recoveries. The equation to be used for accuracy in this 
project can be found in Section 12. The accuracy control limits are also summarized in 
Tables 3-l through 3-4, and may vary based on laboratory performance. 

3.3 COMPLETENESS 

3.3.1 Definition 

Completeness is a rneasure of the amount of valid data obtained from an analytical 
data set compared to the amount that was expected to be obtained under normal 
sampling and analytical conditions. 

3.3.2 Laboratory Completeness Objectives 
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Laboratory completeness is a measure of the amount of valid measu-ements obtained 
from all measurements taken in the project. The equation for completeness is 
presented in Section 12. The laboratory completeness goal for Level C data is 90 
percent, which is considered to be attainable using SW-846 and other EPA-approved 
analytical methods. This completeness objective was used as part of Phase II 
contaminant soil remediation at the Umatilla site (Final RAMP, October 4, 1994). 

3.4 REPRESENTATIVENESS 

3.4.1 Definition 

Representativeness expresses the degree to which data accurately and precisely 
represent a characteristic of a population, parameter variations at a sampling point, a 
process condition, or an environmental condition. 

3.4.2 Measures to Ensure Representativeness of Field Data 

Representativeness is a qualitative parameter which is controlled by the proper design 
of the sampling program. Representativeness is addressed by describing sampling 
techniques and the rationale used to select sampling locations. It will be assessed 
through the use of samples coliected in a manner such that they are equally 
representative of a given point in space or time. Representativeness will be satisfied 
by ensuring that this QAPP is followed and that proper sampling techniques and 
sample preservation procedures are followed. 

3.4.3 Measures to Ensure Representativeness of Laboratory Data 

Representativeness in the laboratory is ensured by using the proper analytical 
procedures, meeting sample holding times and analyzing and assessing field duplicate 
samples. The Pilot Scale sampling network was designed to provide data 
representative of site conditions. During development of this network, consideration 
was given to past waste disposal practices, existing analytical data, physical setting 
and processes, and constraints inherent to the RCRA program, 
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3.5 COMPARABILITY 

3.51 Definition 

Comparability is a qualitative parameter expressing the co ifidence with which one data 
set can be compared with another. 

3.5.2 Measures to Ensure Comparability of Field Data 

The comparability goal is achieved by using standard techniques to collect and analyze 
representative samples and reporting analytical data in appropriate umts. 
Comparability will be satisfied by ensuring that the QAPP procedures are followed and 
that proper sampling techniques are used. 

3.5.3 Measures to Ensure Comparability of Laboratory Data 

Planned analytical data will be comparable when similar sampling and analytical - 
methods are used and documented per the QAPP. Comparability is also dependent on 
similar QA objectives. 

3.6 LEVEL OF QUALITY CONTROL EFFORT 

Field blank, trip blank, method blank, sample duplicate, standard reference materials 
(SRM), standards matrix spike and sample matrix spike samples will be analyzed to 
assess the quality of the data resulting from the field sampling and analytical programs 

Field and trip blanks consisting of organic-free, ultra-pure water will be submitted to the 
analytical laboratories to provide the means to assess the quality of the data resulting 
from the field sampling program. Trip blanks are used to assess the potential for 
contamination of samples due to contaminant migration during sampie shipment and 
storage. Sampling equipment rinsates are collected to ensure sampling equipment is 
clean and that the potential for cross-contamination has been minimized. 

Two types of field blanks will be co,lected, “A” and “B.” Field Blank A samples will be 
collected from each source of tap water used for equipment decontamination for each 
event. Only one sample per tap water source per event will be collec.;ed. Field blank 
f3 samples wili be collected by pouring organic-free, ultra-pure water into sample 
containers at the sample collection site. These sampies will be analyzed to check for 
procedural contamination at the facility which may cause sample contamination. The 
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frequency of Field Blank B will be 1 per 20 regular samples collected. This frequency 
may be reduced, depending on evaluation of field blank data. 

Method blank samples are generated within the laboratory and used to assess 
contamination resulting from laboratory proce&Ares. Duplicate samples are analyzed to 
check for sampling and analytical reproducibility. Matrix spikes provide information 
about the effect of the sample matrix on the extraction or digestion and measurement 
methodology. All matrix spikes are performed in duplicate for organic methods and are 
hereinafter referred to as matrix spike/ matrix spike duplicate (MSIMSD) samples. One 
MSlMSD will be collected for every 20 or fewer investigative samples. MSlMSD 
samples are designated/collected for all analytical methods. 

MSlMSD samples are investigative samples. Soil MSiMSD samples require no extra 
volume for VOCs or extractable organics. However, aqueous MS/MSD samples must 
be collected at triple the volume for VOCs and double the volume for extractable 
organics. One MS/MSD sample will be collected/designated for every 20 or fewer 
investigative samples per sample matrix (i.e., ground water, soil). 

Field duplicates will be collected at a frequency of one sample per 10 regular samples 
collected, depending on the data use and as dictated in Table l-3. The general level of 
the QC effort wil! be one field duplicate for every 10 or fewer investigative samplesper 
.samDlinq interval for compost samplinq One volatile organic analysis (VOA) trip 
blank, consisting of distilled deionized ultra ptire water, will be included along with each 
shipment of aqueous VOA samples. 

Compost must be reqarded as an unusual matrix. The laboratory is prepared to 
conduct serial dilutions and post diqest spikes, and MSA as necessary if 
interference Droblems are noted in accordance with SW-846, Method 7000A, 
section 8.0 and method 6010A, section 8.5. 
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- 

VO: 

Data Quality 
Parameter 

- 
bxacy 

:ompleteness 

TABLE 3-I 
CIA OBJECTIVES FOR 

PRECISION, ACCURACY AND COMPLETENESS 
~ ORGANIC COMPOUNDS (VOW - Method 824OISOP I 

Matrix Method of ] Frequency 
Determination 1 

Water 

Soil 

Soil 

joil 

Soil 

i 
Soil 

water. Soil 

Laboratory One per 20 
MSMSD samples (one per 

analytical batch) 

Laboratory One per 20 
Control samples (one per 
Sample/Duplicate analytical batch) 

Laboratory One per 20 
MSIMSD samples (one per 

analytical batch) 

Laboratory One per 20 
samples (one per 

samples (one per 
SampleKluplicate 

samples (one per 
analytical batch) 

RPD = O-30 

RPD = O-30 

RPD = O-40 

RPD = O-40 

See Appendix F, 
Page 43 (Table 4j 

See Appendix F. 
Page 44 (Table 6) 

See Appendix F, 
Page 43 (Table 5) 

Surrogate All samples and See Appendix F, 
standards Page 43 (Table 4) 

Laboratcry One per 20 
Control samples (one per 
Sample/Duplicate analytical batch) 

Laboratory One per 20 
MSIMSD samples (one per 

analytical batch) 

S?e Appendix F, 
Page 44 (Table 6) 

See Appendix F. 
Page 43 (Table 5) 

Valid Samples All Samples 90 percent 

j300 

QC Limits 

lotes: MSiMSD = matrix spike/ matrix spike duplrcate; RPD = relative percent difference 
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TABLE 3-2 
QA OBJECTIVES FOR 

PRECISION, ACCURACY AND COMPLETENESS 
EXPLOSIVES (Method 8330) 

Data Quality Matrix Method of Frequency QC Limits 
Parameter Determination 

+ecision Water Laboratory One per 20 See Appendix F, 
MSIMSD samples (one per c Page 74 (Table 6) 

analytical batch) ,I - 

Water Laboratory One par 20 RPD=O-30 
Control samples (one per 
Sample/Duplicate analytical batch) 

Soil Laboratory One per 20 See Appendix F, 
MSNSD samples (one per Page 74 (Table 6) 

analytical batch) 

uuracy 

Soil 

Water 

Water 

Water 

Laboratory One par 20 RPD = O-40 
1 Control samples (one per 

Sample/Duplicate analytical batch) 
- 

I 
Surrogate All samples and 60-140% using 

standards 3,4-DNT 

Laboratory One per 20 See Appendix F. 
Con:rol samples (one par Page 74 (Table 5) 
Sample/Duplicate analytical batch) 

Laboratory One per 20 See Appendix F, 
MSiMSD samples (one per Page 74 (Table 6) 

analytical batch) 

Soil 

Soil 

Soil 

Surrogate All samples and 60.140% using 
standards 3.4.DNT 

Laboratory One per 20 See Appendix F. 
Control samples (one par Page 74 (Table 5) 
Sample/Duplicate analytical batch) 

Laboratory One per 20 See Appendix FE 
MSIMSD samples (one par Page 74 (Table 6) 

analytical batch) 

:ompleteness Water, Soil Valid Samples All Samples 90 percent 

dotes: MS/&ED = matrix spike/ matrix spike duplicate; RPD = relative percent difference 
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TABLE 3-3 
QA OBJECTIVES FOR 

PRECISION, ACCURACY AND COMPLETENESS 
Metal?,: Arsenic. Barium, Cadmium, Chromium, Leads Mercurv Selenium. Silver 

Data Quality 
Parameter 

‘recision 

ccuracy 

- 
1 Matrix Method of Frequency QC Limits 

Determination 
I I 

Water, Soil Laboratory 
Duplicate 

One per 20 RPD = O-20 
samples (one per 
analytical batch) 

Water, Soil Laboratory 
MSIMSD 

One per 20 Recovery = 86 
samples (one per 120 
analytical batch) 

Water 

Soil 

tiater, Soil 

Laboratory One per 20 Recovery = 80. 
Control samples (one per 120 
Sample/Duplicate analytical batch) 

Laboratory One par 20 Recovery = SO- 
Control samples (one per 120 
Sample/Duplicate analyticai batch) 

- 
Valid Samples All Samples 90 percent 

licate; RPD = relatw ercent difference 

- 

- 
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QA OBJECTIVES FOR 
PRECISION, ACCURACY AND COM 

Miscellaneous Parameters (All SOPS are pro 
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SECTION 4 
SAMPLING PROCEDURES 

Sampling procedures will be used to collect data to meet the objectives of five data 
collection tasks: 

. Initial Excavation Site Characterization (Section 4.1) 

. Equipment Wash Water/Decontamination Water Sampling (Section 4.2) 

. Storm Water Retention Pond Sampling (Section 4.3) 

. Process Sampling (Section 4.4) 

. Excavation Sampling (Section 4.5) 

These tasks and associated objectives are described in Section 1.4. 

QNQC samples are described in Section 4.6. Deconiamination procedures are 
provided in Section 4.7. Sample packaging and shipping information is provided in 
Section 4.8. A fie!d equipment list and field test kit data sheets are provided in 
Appendix A. 

Each of the sampling tasks listed above will be completed during the Pilot Scale, as 
applicable. Mine Fill A soils will be excavated and treated. It is anticipated that only 
200 cubic yards will be excavated from the site for treatment. Additional excavation at 
Mine Fi!l A will be completed during Full Scale Operations. 

Confirmation sampling in the excavation(s) for the purpose of closure will not be 
completed during the Pilot Scale phase. The 200 cubic yard excavation will be 
sampled for explosives, site-specific VOCs and metals (barium, cadmium, total 
chromium, and lead) prior to being temporarily backfilled. This data will assist in 
delineating further excavation at Mine Fill A,. 
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4.1 INITIAL EXCAVATION SITE CHARACTERIZATION PROCEDURES 

As defined in Section 1.4, this task has three specific objectives: 

Objective 1: Identify areas for Pilot Scale excavation. Analyze the soil, primarily 
in the vicinity of Building 153 or Building 158 (backup in case 
Building 153 cannot be used during ihe Pilo! Scale) for explosives. 
Additional excavation at Mine Fill A will be completed during Full 
Scale Operations. This data will also be used as “entry ” or 
“startup” concentrations for cornposting. 

Objective 2: Determine if site-specific waste products are present. Site specific 
VOCs include methylene chloride, acetone, methyl ethyl ketone, 
methyl isobutyl ketone, toluene and xylene. These constituents will 
serve as indicators of the presence of paint wastes. Depending on 
VOC results, additional testing for naphtha, methanol, isopropanol 
and ethanol may be required. Site specific metals include barium, 
cadmium, chromium and lead. 

Objective 3: Determine if soil is hazardous with respect to metals and TCLP list 
VOCs. Soil will not be accepted into the Biofacility for treatment if it 
is hazardous with respect to these constituents. 

These three objectives will be met by co!lecting suit samples in a general area where 
high levels of explosives have been previously detected (Figure 1-5). Associated soil 
sample data, collected in 1985, are summarized in Table l-l. Soii samples will be 
collected and analyzed for expiosives; site-specific VOCs and metals; TCLP-metals; 
and TCLP list VOCs. This data will assist in identifying areas for Pilot Scale 
excavation. This data will not be used to define the extent of contamination. 

Note that in this section and in Table 4-1, “VOCs analysis” indicates the soil will be 
tested for site-specific VOCs and TCLP list VOCs. Only one sample will be collected 
for analysis of both sets of VOCs. 
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Samdincr Areas 

Four sampling areas have been designated north and northeast of Building 153 (Figure 
4-l). These areas encompass an earthen berm around Building 1.53 which is 
potentially contaminated with explosives, based on previous sampling results (Table 
l-l). Additional sampling areas, north and east of the turn-around road will be gridded 
using a 20-foot spacing. 

Grid layout and boundaries will be affected by the presence of buildings, utilities, etc. 
Grid borders, including those of sampling areas 1-4, will be flagged in the field and 
areas will be chosen which wiil be accessible by heavy equipment (i.e. individual grid 
blocks will not be placed in the midst of heavy utilities or surface structures). Grid 
blocks are not expected to be perfectly square (i.e. those in the berm), but should 
roughly represent a 20-foot by 20-foot area. Assuming two feet of soil will be 
excavated, each 20-foot by 20-foot area or “grid block” will represent approximately 30 
cubic yards of soil. 

Soil Samplinq 

Soil samples will be collected from each grid block or sampling area using the 
procedure provided in Table 4-1, which is highlighted as follows: 

For each grid block: 

Volatile Orqanics Sampling 

-At a minimum, one sample for VOCs analysis will be collected from the 
center of the grid block using a drive sampler fitted with two brass sleeves 
(one sleeve for VOCs, the second sleeve for metals/explosives grab 
sample). A drive sampler, fitted with a brass sleeve, will be used to 
collect VOCs samples. Once the sleeve is removed from the 
sampler, each end will be covered with teflon film, capped and taped. 
These steps should minimize loss of VOCs. 

-The soil will be examined, at each grab sample location, to determine if 
unusual odors, stains or other indicators are present (i.e. high P!D 
readings) of organic contamination. Based on these field observations, 
additional VOC samples may be collected. 
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-VOCs samples will be collected from the 12- to l&inch depth only, unless 
otherwise indicated by field observation. 

-Grab samples for metals/explosives will be held separately 

Metals/Explosives Samoling 

-Four additional grab samples will be collected from each corner of the 
grid block, as shown in Figure 4-2, for the 6- to 12-inch depth and 2- to 3- 
foot depth, using a drive sampler fitted with brass sleeves. 

-For each depth: 

-The four grab samples plus the one from the center of the grid 
block will be composited for explosives and metals analyses. The 
grabs will be combined to form one composite sample as follows: 

Place each grab sample into an aluminum pie pan or cookie 
sheet, after removing vegetation and coarse fractions. 
Break up the soil using gloved hands, and remove large 
rocks (the soil may also be sieved). Allow the soil to air dry. 
Cover the pie pan with a second pie pan and shake and 
swirl vigorously to disperse and homogenize the soil. Cone 
and quarter the soi! in the pie pan. Collect an equal portion 
from each quarter and composite to fill an 8-ounce jar for 
explosives analysis. 

This process will provide a more representative sample as 
explosives contamination is known to vary over short distances 
(Crockett and others, 1996). 

-Combine the remaining soil together for metals analysis (barium, 
total chromium, lead and cadmium) and TCLP-metals analysis. 
One B-ounce jar will be required for each analysis. 

AS a result, for each grid block, a minimum of two composite samples will be collected 
for metals (barium, total chromium, lead, cadmium), TCLP-metals and explosives. A 
minimum of one sample will be collected for VOC analysis from the center of the grid 
block, from a depth of 12 to 18 inches. 
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Markins Grid Blocks for Excavation 

Explosives data will be used to mark grid blocks or sampling areas as requiring 
excavation. If a grid block or sampling area shows contamination (> 30 mg/kg TNT or 
RDX) to a depth of two feet, the grid block or area will be marked for two feet of 
excavation. If a grid block or area shows contamination at the six-inch depth only, the 
block or area will be marked for one foot of excavation. If a grid block shows no 
contamination at six inches nor at the two-foot depth, additional grid blocks will be 
sampled. Sampling will continue until enough soil is “marked” for excavation (200 cubic 
yards minimum for Pilot Scale). 

4.2 EQUIPMENT WASH WATERIDECONTAMINATiON WATER SAMPLING 

Decontamination water generated at the staging area at Mine Fill A and at the 
Biofacility will be collected and stored in a tank. This water will be used in the process 
only in the startup phase. Once the treatment process is underway, only potable water 
will be added to enhance moisture content in the compost piles. Any solids which 
collect in the sumps at the Biofacility will als,o be added to the compost during the initial 
phase only. 

Decontamination water stored in a tank will be sampled for explosives if used in the 
treatment process, or will be sampled for explosives, RCRA metals and POTW 
requirements if shipped to an on-site treatment facility. Sampling procedures are 
provided in Table 4-2. 

The samples will be labeled and stored in a cooler with ice and kept at approximately 
4 degrees Celsius. Sample documentation, packaging, and shipping procedures will 
be followed as described in Section 4.8 and Section 5.0 Custody Procedures. 

Disposable bailers or disposable pump tubing will be used to sample tanks, eliminating 
the need for decontamination. Used disposable bailers will be disposed with used 
PPE. 

4.3 STORM WATER RETENTION POND SAMPLING 
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Surface runoff or storm water present on the Biofacility asphalt-paved areas will be 
diverted to two ponds, #l and #2. The water in the retention ponds will be sampled to 
determine if NPDES discharge requirements are met. Sampling procedures are 
provided in Table 4-3. Samples will be tested fc: NPDES parameters listed in 
Table 4-B. 

The samples will be labeled and stored in a cooler with ice and kept at approximately 4 
degrees Celsius. Sample documentation, packaging, and shipping procedures will be 
followed as described in Section 4.8 and Section 5.0, Custody Procedures. Disposable 
bailers or disposable pump tubing will be used to sample the retention pond water, 
eliminating the need for decontamination. Any used disposable bailers will be disposed 
with used PPE. 

4.4 PROCESS SAMPLING 

Amendments will be sampled prior to addition of soil excavated from Mine Fill A, and 
analyzed for TOC and TKN to determine initial levels of organic carbon and nitrogen. 

During the Pilot Scale, approximately eight compost pi!es, consisting of a mixture of soil 
and amendmen!s, will be tested. This process is anticipated to take a minimum of 2-e 
&rp 30 davs for clean ssioil and 60 days for contaminated soil after that, as 
dictated in the Pilot Scale Operational Plan. Each pile will be 25-30 feet long, 7 feet 
high and 20 feet wide. Sampling locations are displayed in Figure 4-3. Cross-section 
A, 8, C and D will be sampled throughout the process for various parameters to be 
analyzed by an off-site laboratory. The schedule for sdmpling is as follows: 
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Windrow/Compost Sampling Schedule j&-site analyses) - Pilot Scale F------------l Parameter 

Explosives (full 
list) 

TCLP-metals 

Analytical Number of Volume 
Method Samples per Required per 

Sampling Event sample 

8330 3 per cross- 8 ounces 
section (12 total) 

1311,6010,7470 3 per cross- 8 ounces 
section (1% total) 

Metals (barium, 
cadmium, total 
:hromium, lead) 

6010 3 per cross- 
section (12 total) 

8 ounces 

Once process samples have shown that explosive concentrations have been 
consistently reduced over time for one or more compost piles oi mixtures, a 
confirmation sample will be collected. Confirmation sampies are anticipated to be 
collected on Day 28 @ of processing. However, should processing be extended, 
confirmation samples will be compieted at the end of the time extension. Confirmation 
samples will be collected using procedures in Table 4-4. 

Treated compost which does not meet the process goals for TNT and RDX using all 
mixtures may also require off-site disposal, especially if it cannot be placed in the on- 
site landfill. Soil and/or treated compost which requires off-site disposal will be 
stockpiled and sampled at a frequency to be determined by the Project Manager and 
the Navy. This task will be implemented during Full Scale Operations. 
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4.4.1 Other Process Parameters 

Field testing equipment will consist of pi-t, oxygen and temperature direct reading 
probes. Oxygen and temperature will be measured by pushing the individual probes 
into the center of each sampling sector of the compost piles and allowing enough time 
for an accurate reading, per manufacturer recommendation. Compost pH will be 
determined by measuring the pH level in a solution of deionized water and a compost 
sample as described in Section 7.2 of the Pilot Scale Operational Plan. Soil moisture 
will be measured by weighing the sample, drying it, reweighing it and calculating the 
percent moisture. Frequency of pH, oxygen, temperature and soil moisture 
measurements are described in Section 8 of the Pilot Scale Operational Plan. 

4.4.2 Air Monitoring 

The concentration of methane gas, a decomposition by-product, will be measured in 
the air above the compost piles using a Dynamation Gas Detection Instrument, Model 
Combo 435. All measurements will be recorded in the field log book. Further 
information on methane monitoring may be found in Section 11 of the Operational Pian 
and the SSHP. 

4.5 EXCAVATION SAMPLING PROCEDllRE 

Approximately 200 cubic yards wil! be required for Pilot Scale operations. Once the 
excavation is completed, the hole will be temporarily backfilled using soil from an 
approved source at Crane. Prior to backfilling, the excavation will be sampled to 
determine levels of explosives, site-specific VOCs and site-specific metals, if any, 
present above initial remedial goals. This data will be collected to guide further 
excavation at Mine Fill A during Full Scale Operations. 

The base and walls of the excavation will be gridded using 20-foot spacings. Samples 
will be collected from approximately six inches below ground surface, using procedures 
in Table 4-1. Samples will be analyzed for explosives, site-specific VOCs and site- 
specific metals only. 

4.6 QNQC SAMPLES 

QC samples will be collected to ensure that representative and reproducible data are 
obtained. The types of QC samples that will be used are discussed below. QC 
samples apply only to samples submitted for off-site analysis by a laboratory. 
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4.6.1. Trip Blanks 

A trip blank is a QC sample that consists of two vials filled with organic-free water and 
is prepared in the laboratory, shipped to the sampling site with the sample containers, 
and returned to the laboratory with the samples to be analyzed for VOCs. One trip 
blank will accompany each cooler containing VOC samples and will be stored at the 
laboratory with the samples and analyzed by the laboratory. Trip blanks will be 
analyzed for VOCs only. 

4.6.2 Equipment Rinsate Blanks 

Equipment rinsate blanks [or rinsate blanks) are collected to ensure that sampling 
equipment is clean and that the potential for cross-contamination has been minimized 
or prevented. Rinsate blanks are collected from the final reagent grade water rinse 
used in sample equipment decontamination, Rinsate blanks will be collected e&y+ 
ts and analyzed at a frequency of one per samples collected, 
or at a frequency listed with the sampling procedures, whichever is more stringent. A 
reduction in the frequency of rinsate blanks may be deemed justifiable by the Project 
Chemist based on review of ana!ytical results which would need to show no disceinable 
evidence of introduction of cross-contamination due to inadequate equipment 
cleansing. 

The rinsate blank is obtained by first decontaminating the sampling device and then 
pouring reagent grade water over the device. This water is provided by an analytical 
laboratory at NSWC Crane. The rinsate blank water is co!lected directly into the 
sample bottles. The rinsate blanks are analyzed for the same constituents as the 
related samples. The results will be used to flag or assess the levels of analyses in the 
samples and evaluate the effectiveness of sampling equipment decontamination. 

4.6.3 Field Blanks 

Two types of field blanks will be collected during the Pilot Scale operations. The first 
type (A) is defined as follows: 

“Field blanks consist of the source water used in decontamination and steam 
cleaning. A! a minimum. one field blank from each event and each source of 
water must be collected and analyzed for the same parameters as the regular 
samples.” (NEESA, 1988) 
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~~ a result, Samples of decontamination water used, including the potable water used 
during treatment, will be collected at a frequency of 1 per source Per event, as shown in 
Table 4-6. 

The second type of field blank (B) to be collected is defined as follows: 

“(A field blank is) is used to determine if any contaminants present at the site 
may have an effect on sample integrity. (The blank is) prepared by Pouring 
distilled/deionized water into sampling containers at certain sampling locations 
(typically areas where dust and/or volatile organic contamination may emanate 
from other sources).” (Hazardous Waste Consultant, 1992) 

Field Blank B will be collected at a frequency of 1 per 20 regular samples. Frequency 
of collection and analysis of these blanks (type A and type B) will be finalized by the 
Project Chemist. 

4.6.4 Field Duplicate Samples 

Field duplicate samples will be collected to allow determination of analytical and 
sampling precision. One duplicate sample per ten samples will be collected and 
submitted for the same analysis as the regular samples. The duplicate sample will be 
collected simultaneously with the true sample. The sample will be collected with the 
same sampling equip, nent at the same location as .he regular sample, but it will be 
iabeled with the next consecutive sample number. 

4.6.5 Matrix Spike Samples 

Matrix spike/matrix spike duplicates (MSIMSD) samples will be used as further QC 
checks. These samples will be spiked at the laboratory. The samples will be collected 
and prepared at the frequency of one MS and MSD for every 20 field samples 
(including trip blanks, field blanks, and duplicates). The samples will allow accuracy to 
be determined by the recovery rates of compounds (the matrix spike and/or surrogate 
spike compounds defined in the analytical methods). Precision will also be assessed 
by comparison of matrix spike duplicate recoveries. The purpose of these laboratory 
spikes is to monitor any possible matrix effects specific to samples collected from the 
site. The addition of known concentrations of compounds/ constituents to the sample 
also monitors extraction/digestion efficiency, 
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MSlMSD samples will be collected to provide sufficient volume per QC and analytical 
laboratory requirements. The laboratory will select aliquots that are as homogeneous 
as possible with respect to one another to avoid precision problems related to sample 
homogeneity. 

4.7 DECONTAMINATION PROCEDURES 

4.7.1 Sample Bottles 

Sample bottles will be provided by the analytical laboratory. These bottles will arrive at 
the site in sealed boxes or coolers. Certificatron of cleanliness will accompany each 
box of bottles. The exception to this would be if any bottles were pre-preserved by the 
lab. 

If certification is not included or cleanliness of the containers is suspect, USEPA 
approved cleaning procedures will be carefully conducted by the analytical laboratory. 
The procedures are as follows: 

Metals: Detergent wash, tap water rinse, I:1 HNO, rinse, tap water rinse, 
1:l HCL rinse, final reagent grade water rinse. 

Volatiles (40 ml glass vials and septa): Non-phosphate detergent wash 
tap water rinse, reagent grade water wash, dry (glassware only) in a 
muffle furnace at 105 degrees Celsius for one hour. 

Explosives Non-phosphate detergent wash, tap water rinse, deionized 
water rinse, methanol rinse, final reagent grade water rinse. 

4.7.2 Sample Equipment Decontamination 

Decontamination of construction and fieid equipment will take place in a designated 
area using procedures described in Section 6.2 of the Pilot Scale Operational Plan. All 
non-disposable sampling equipment, including stainless steel troweis and spoons, will 
be decontaminated according to the follcwing procedure and sequence, depending on 
the contaminants involved: 

1) Manual scrub with Alconox and tap water wash. 
2) Rinse with potable water. 
3) 10% nitric acid rinse (for metals only). 
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4) Rinse with reagent grade water, 
St 
sf!SJ Air dry. 

Once dry, sampling equipment will be stored in plastic bags to prevent contamination 

Decontamination water from equipment and vehicle decontamination activities will be 
stored in a dedicated tank. Decontamination water and water collected in sumps wilt 
either be recycled as compost process water or transported to a wastewater treatment 
facility (WWTF) at Rockeye or Mine Fill A. Water shipped to the WWTF will be 
sampled and analyzed per waste water treatment facility permit requirements. 

4.8 SAMPLE PACKAGING AND SHIPPING 

Immediately after collection, samples will be properly labeled, iagged and properly 
preserved. Table 4-7 lists the proper container, volume requirements, and preservation 
needed for the sampling effort. Samples requiring refrigeration for preservation will be 
immediately placed in coolers packed with ice or ice packs. Proper chain-of-custody 
documentation will be maintained as discussed in Section 5.3 - Custody Procedures. 

Packaging and shipping proced?;res will vary depending upon sample media, potential 
contaminant concentration, preservation technique, and sample container. General 
procedures are provided in Table 4-5. A waterproof metal or equivalent strength ice 
chest or cooler is suitable for packaging and shipping samples not considered 
“Dangerous Goods” by the U.S. Department oi Transportation (USDOT). The person 
packaging the samples is responsible for ensuring that the cooler is in suitable 
condition for shipping. In the event a concern arises regarding whether a sample 
shipment is a USDOT “Dangerous Good” or is potentially in violation of international 
transportation regulations, the Project Engineer or Project Manager will be consulted. 

Sample packaging should ensure that the chance of breakage is minimized and that, in 
the event a sample container breaks or leaks, it will not impact the integrity of other 
samples in the shipment. Also, samp!es should be protected from ice melt. Each 
sample container should be placed in a %iplocTM -type bag, and~wrapped in packing 
material such as bubble wrap or comparable shock-absorbing materials when shipping 
glass containers to avoid breakage. Adequate ice, contained in double ZiplocTM-type 
bags, must be included with each cooler shipment so that the contents are maintained 
at 4 (+ 2) degrees Celsius until receipt at the laboratory If necessary, a temperature 
blank will be shipped with each oooler. 
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In addition to an adhesive label, sample tags will be tied around the ,iars, as possible. 
The tags will include the same information recorded on the label. 

A chain-of-custody record, protected from moisture by enclosure in a ZiplocTM-type 
bag, must accompany each cooler shipped. The cooler lid should be secured using 
packing tape around the outside of the cooler. Custody seals will be signed, dated and 
affixed to the front, side and back of the cooler. The seals should be placed in such a 
way that tampering with the cooler lid will result in a ripped seal 

TABLE 4-l. 
SOIL SAMPLE COLLECTION (TASK 1 AND TASK 5) 

Dbjectives: 
Task 1: 
.Identify areas for Pilot Scale excavation. 
.Measure “entry ” or “startup” concentrations of explosives in soil to be treated. 
.Determine if soil is hazardous with respect to metals and VOCs. 
Task 5: 
.Determine levels of explosives and metals still remaining following Pilot Scale excavation 

Equipment: 
.small stainless steel trowel. stainless steel hand shovel, stainless steel spoons 
.large shovel 
-flagging and pins 
-measuring tape 
-sample containers 
-aluminum pie pans 
.PID 
.drive sampler 
.brass sleeves and endcaps 
tefion film 
-plastic sheets 
-&&less steel bowls 
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TABLE 4-l. 
SOIL SAMPLE COLLECTION (TASK 1 AND TASK 5) 

Methods: 

Placina the Samplina Grid 

Task 1: Initial Excavation Site Characterization 

1. 

2. 

Layout a grii using 20-foot spacings west of the steam line and north of the conveyor, in the 
vicinity of Building 153. Each 20 Y 20.foot grid block may or may not be square. due to the 
presence of utilities. buildings or roads (see example Figure 4-2). 
Label these blocks or sampling areas, beginning with “1.” as shown in Figure 4-1. Note that 
sampling areas 1-4 have already been designated. 

Task 5: Post-Excavation Sampling 

1. Layout a grid using 20-foot spacings along the base of the excavation(s). Place pin flags at each 
node. 

7 _. For the sidewalls, place pin flags every 20 feet, along each wall. Place the flags midway 
between ground surface and the excavation base. If a sidewall is less than one foot in height, do 
not place flags and do not collect samples from the wall. - 
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TABLE 4-1. 
SOIL SAMPLE COLLECTION (TASK 1 AND TASK 5) 

Mhod (continued): . 

iample Collection - 20.foot x20-foot Grid Blocks (Task 1) 

4OTE: Z-inch diameter, B-inch long sleeves will be used in the drive sampler. 

Follow these steps when sampling each grid block or sampling area: 
Place flags near each corner and at the center (see Figure 4-2 for an example). 

E: At the center of the grid block: 
-Clear surface vegetation and debris in a 6.inch by 6.inch area. 
-Using a stainless steel trowel and spoon, remove the upper 6 inches of soil. 
-Using a drive sampler fitted with two brass sleeves, collect soil from the 6-inch depth to 
12-inch depth: and from the 12-inch depth to the 18.inch depth. 
-Label the sleeve from the 12.18 inch depth as the volatile organ&s sample. Cover both 
ends of the sleeve with teflon film and cap. Store the sleeve in a cooler with bagged ice. 
-Take the other sleeve and push the contents into a stainless steel bowl labeled 
“metals/explosives grabs 6-12 inches.” 
-Remove soil from the boring down to 2 feet. 
-Using a drive sampler fitted with two sleeves, collect soil from the 2-foot to j-foot range. 
PI& the conteuts of shallow sleeve (2-2.5 feet) into a second stainless steel bowl 
labeled “metals/explosives grabs 2-3 feet,” break up the soil, and cover with a plastic 
sheet. Wait a few minutes, lift the plastic, and screen the headspace of the bowl using a 
PID. 

-If readings are above background levels, cover both ends of the deeper sleeve 
(2.5-3 feet) with teflon film and cap. Submit the capped sleeve for VDCs 
analysis, as authorized by the MK PToject Manager. 
-If PID readings are not > background, place the contents of the deeper sleeve 
into the bowl. 

c. At each of the four corners: 
-Clear surface vegetation and debris in a 6.inch by B-inch area. 
-Using a stainless steel trowel and spoon, remove the upper 6 inches of soil. 
-Using a drive sampler fitted with two brass sleeves, collect soil from the 6-inch depth to 
12.inch depth; and from the 12-inch depth to the 18.inch dep!h. 
-Push the contents of the 6-12 inch s!eeve into the designated bowl. PID screen and 
eva!uate the contents of this sleeve lo determine if the second sleeve (12 to 18 inch 
depth) should be submitted for VOCs analysis. 
-Remove soil from the boring down ‘to 2 feet. 
-Using a drive sampler fitted with two sleeves, collect soil fron- ihe 2.foot io 3.foot range, 
Push the contents of both sleeves into the stainless steel bowl labeled 
“metals/explosives grabs 2-3 feet.” 

d. At a minimum. one bowl of soil ‘will result from the 5-12 inch depth and one bowl of soil 
Will result from the 2-3 foot depth. A minimum of one sample, coilected from the center 
of the grid block, wiil be tested for VOCs. 
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TABLE 4-l. 
SOIL SAMPLE COLLECTION (TASK 1 AND TASK 5) 

,lethod (continued): 

JOT& Note PID measurements in the field logbook. If unusual odors and stains are discovered and/or 
‘ID measurements are above background levels, collect a sample for VOCs analysis. Analysis of 
additional VOCs samples will be approved by the Project Manager or Project Chemist. 

e. Use the following steps for forming a composite sample for each depth: 
-Place each grab sample into a large aluminum pan, after removing VegetatiOn. 

-Break up the soil using gloved hands, remove large rocks (the soil may also be sieved). 
and allow soil to air dry. 
-Cover the pie pan with a second pie pan and shake and swirl vigorously to disperse and 
homogenize !he soil. 
-Cone and quarter the soil in the pie pan. 
-Collect equal portions from each quarter to till one a-ounce jar for explosives analysis. 
-Fill the remaining jars (2 a-ounce jars) with soil for metals analysis. One jar will be 
labeled for TCLP-metals (Task 1 only). The second jar will be labeled for total metals 
(Ba. Cd, Cr. Pb only) (Task 1 and 5). 

Record general sampling information including a description of the sampling location (including 
a sketch), sample i.D.s. date, time and observations fi.e. presslice of stains, grain size, color, 
percent moisture) 

If soil samples cannot be coliected due to high ciay content or high % of cobbles or gravel, move 
the affected soil boring to an adjacent location. 

;ample Collection - 20 x Xl-foot Grid- (Task 5) 

‘allow the same procedure as for Task 1, however do not collect sleeves or samples from the 2-3 
Dot depth. Samples will only be analyzed for site-specific VOCs, site-specific metals and 
xplosives (full Method 8330 list). 

iample Collection - Sidewalls flask 5 onl 

:olleCt a sample from each flagged location alor;g each sidewall using the prccedure frcnl Step lb. 
iubmit one sleeve for site-specific VOCs analysis from 12.78 inches below ground surface. Submit one 
leave from 6-12 inches for explosives and metals (bariilm, cadmium, total chromium and lead). 
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TABLE 4-I. 
SOIL SAMPLE COLLECTION (TASK 1 AND TASK I) 

CWQC: 

One field duplicate will be collected for every 10 regular samples collected. Field duplicate locations will 
be marked in the field using different colored flags. Additional volume for the field duplicate (and 
MS&&D) will be drawn from the composite mixture for metals and explosives. For the VOCs field 
duplicate, a sleeve of soil will be collected from the 18-24 inch depth, at the center of the grid block. For 
Task 1, the duplicate will be analyzed for meta!s (barium. cadmium, total chromium, lead), TCLP- 
metals, explosives, site-specific VOCs (see Table 1-4 or 4-7 for list of VOCs), and TCLP list VOCs. For 
Task 5, the duplicate will be analyzed for explosives, :site-specific VOCs and site-sptcific metals ONLY. 

Field equipment will be decontaminated using procedures in Section 4.7. One equipment n’nsate will be 
collected for every 10 regular samples collected. Sampling parameters are listed in Table 4-6. 

One field blank (type B) will be collected for every 20 regular samples collected to determine if any 
contaminants were introduced during sampling. An additional field blank (type A) will be collected of the 
water used in decontamination. Sampling parameters are listed in Table 4-6. 

One trip blank will be submitted with the cooler containing the VOCs samples. Each trip blank will be 
tested for VOCs only. 
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TABLE 4-2. 
WASTE WATER STORAGE TANK SAMPLING PROCEDUI 

Jbiective: To collect reoresentative samples and obtain data necessary to properly dispose of 
vastewater generated diring site activitie;. 

iquipment: 
stainless steel bucket or ladle 
disposable Teflon or stainless steel bailer 
stow rate pump and disposable tubing (may be used for tank sampling if tank is too large to access with 
I bailer) 
fishing line, cord and reel 

Ilethod: 

waste water generated during decontamination xtivities will be ptimped into holding tanks. Following 
;olids settling, a minimum of one water sample will be collected from each tank. It is anticipated that 
only explosives data are required. However, a procedure for VOCs sampling is included as a 
:ontingency. 

I. If the tank is not fitted with a valve, a submersible pump will be lowered midway between the 
water surface and tank bottom. Care will be taken not to disturb the settled solids at the tank 
bottom. 

!. If VOCs are required, collect volume for this analysis first. Lower the pump slowly into the water 
to avoid degassing. Pump the water from the tank at a low rate (200 mUmin or less). 
a. Slowly fill the volatile organic analysis (VOA) vials, taking care not to force out the 

presen&e. 
b. Slightly overfill vial to form a meniscus. 

:: 
Tightly cap the vial and invert the bottle. 
Tap the sides of the vial to see if air bubbles are trapped in the sample. 

e. If air bubbles are p:esent, place the vial in an upright position and open the cap. Repeal 
steps “a” through “d”. If air bubbles are still present, discard sample and redo all steps. 

A disposable Teflon or decontaminated stainless steel bailer may be used in place of a pump 
and tubing. Slowly lower the bailer beneath the water surface and fill. Attach a VOA vial 
“bottom-emptier” device to the bottom of the bailer. NOTE; the bailer will begin to drain 
immediately. Be sure that the bottom fill device tube has been placed in the vial prior to 
attachment to the bailer. Fill the vial until full. Follow steps a through e to properly seal the vials 
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TABLE 4-2. 
WASTE WATER STORAGE TANK SAMPLING PROCEDURE 

Method (continued): 

3. Remaining sample containers may be filled using pump and tubiny or directly from a bailer. 
Using a fresh bailer volume, fill the remaining containers to nearly full (usually to the lip of the 
container). 

1. A sample can be obtained through a bottom valve if no other access point is available. The 
sample may be rather turbid due to high solids content at the bottom of the tank. Consult the 
Project Manager to determine if the samples will be filtered for metals in this case. Also 
determine if the sludge/solids at the base of the holding tank will be sampled as well. 

3xumentation and Shiooinq 
Jocumentation procedures are provided in Section 5.0. Packaging and shipping instructions are 
xovided in Tabrk 4-5. 

t is anticipated that l-2 samples of wastewater will be collected, At the Project Chemist’s discretion, one 
leld duplicate will be collected and analyzed for the same parameters as the regl;lar samples. 

f non-disposable equipment is used for sampling (i.e stainless steel bailer), one rinsate blank will be 
:ollected and anaiyzed for the same parameters as tine regular samples. 

3ne trip blank will be submitted with the cooler containing any VOCs samples. Each trip blank will be 
Lested for VOCs only. 
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TABLE 4-3. STORM WATER RETENTION POND SAMPLING PROCEDURE 

Objective: To determine if NPDES requirements have been met for on-site disposal. 

Equipment: 
-Teflon or polyethylene disposable bottom-filling bailers e 
-fishing line and reel 
s container on a rod 

Method: 

3uring bioremediation activiijes, surface water, such as incidental storm runoff from the site, will be dive& 
:o storm water retention ponds #I and #2. This water will be sampled to determine if disposal criteria c 
VPDES requirements have been met (Table 4-6). The sampling procedure for the storm water retention 
3onds is provided below. 

1. Collect a water sample using a sample collection device such as a disposable bottom filling baile 
or pump or surface water sampling device. Fill thz bottle directly from the bailer or f%mp+Mw 
grab sample container. If the capacity of the bottle exceeds the capacity of the bailer, begin fill& 
all the bottles from each bailer sample until all the bottles are Med. Lower the bailer to the samt 
depth each time if more than one bailer volume is needed. Take care not to disturb botton 
sediments in the pond(s). 

> _. Document the approximate location and depth the water sample was collected. 

3. Clean the exterior of the sample container, and ensure that the container is tightly sealed befort 
applying the sample label. 

Documentation and ShipDinq 
documentation procedures are provided in Section 5.0. Packaging and shipping instructions are provide< 
n Table 4-5. 

t is anticipated that several samples of pond water will be collected, At the Project Chemist’s discretion, 
Ine field duplicate will be collected and analyzed for the same parameters as the regular samples. 

f non-disposable equipment is used for sampling (i.e stainless steel bailer is substituted), one 
?quipment rinsate will be collected and analyzed for the same parameters as the regular samples 
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TABLE 4-4. COMPOST SAMPLING PROCEDURE 

)bjective: To support the operations at the Biofacility and monitor the effectiveness of soil remediation 
rsing composting. 

iquipmant: 
pl-’ monitors 
temperature and oxygen probes 
portable oven (moisture content) and scale 
t stainless steel push tube with sleeves or split spoons and attachments 
)r driie sampler 
PID 
stainless steel spoons, bowl and trowels 
riffle splitter 
No. 4 Wiley Mill, or equivalent 

&&hod: 

:onsuit Section 7.2 of the Operational Plan for methods and devices used to measure moisture content, 
emperature, oxygen and pH. Use the following steps to collect samples of compost for Off-site 
analysis. Sample locations are provided in Figure 4-3. 

I. 
?. 

3. 
I. 

5. 

3. 

7. 

3. 

Place temporary flags at each cross section to be sampled. 
Take the sample marked “I” in Figure 4-3 firsl:. Using the decontaminated N push 
tube and attachments, bufe push down approximately three feet and collect a sample. Retrieve 
enough volume to 611 all required sample containers (see Section 4.4). 
Place the contents of the bucket tube in a stainless steel bowl. Allow compost to air dry. 
Macerate (soften) air-dried compost in No. 4 Wiley mill. Split the sample using a riffle splitter to 
fill containers. 
Collect the samples marked “2” and “3’; using a w push tube. Make sure the etigef 
tube, L-m&et and attachments are decontaminated prior to sampling the pile and in between 
sampling locations. 
Take care not to sample material which has caved into the boring. If necessary, use a long 
iength of PVC pipe to keep the hole open once the initial boring has been made. 
Record all observations. including test results and off-site sample information (sample I.D., 
date, time, analysis), in the field log book. All field equipment will be calibrated daily per 
manufacturer guidelines. Record calibration data in the field logbook. 
Samples for off-site analysis will be collected at the frequency summarized in Section 4.4. 

Documentation and Shippinq 
Documentation procedures are provided in Section 5.0. Packaging and shipping instructions are 
DroVided in Table 4-5. 
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TABLE 44. COMPOST SAMPLING PROCEDURE 

One field duplicate will be collected per compost pile, per sampling event, and analyzed for the same 
parameters as the regular samples (explosives, metals (barium. cadmium, total chromium, lead), TCLP- 
metals, TKN, TOC). 

Field equipment will be decontaminated using procedures in Section 4.7. One equipment rinsate will be 
collected per 20 samples collected and analyzed for the same parameters as the regular samples 
(explosives, metals (barium, cadmium. total chromium, lead), TKN, TOC). 

One field blank (type B) will be collected at the composting area (1 per 20 samples) to determine if any 
contaminants were introduced during sampling. An additional field blank (type A) will be collected of the 
Mater used in decontamination. Both blanks will be tested for the same parameters as the regular 
samples (explosives, metals (barium, cadmium, total chromium, lead), TKN. TOC). A third field blank 
Mill be collected from the water used in the process, unless the source is the same as the potable water 
jource for decontamination. 

- 
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TABLE 4-5. PROCEDURE FOR SAMPLE DOCUMENTATION, PACKAGING AND SHIPPING 

Objective: 
TO ensure that samples are properly packaged to prevent or minimize breakage and maintain Sample 
integrity between the field and laboratory. and to maintain proper chain-of-custody prOtOCols. 

General: 

For waste characterization samples, the Subcontractor shall be responsible for shipping samples to a 
Subcontractor-procured laboratory. All decontamination and rinse samples will be submitted by the 
Subcontractor to the Contractor-procured laboratory. The name and address of the Contractor-procure1 
laboratory will be provided prior to work. 

One trip blank (consisting of two 40-mL vials) will be submitted with each cooler of volatile organics 
samples shipped. All trip blanks will be prepared and shipped to the site by the Contractor-procured 
laboratory. 

For each sample shipment, complete sample documentation, including labels, tags, chain-of-custody 
(COC) forms, etc. and properly package sample containers for shipmen! to the laboratory in accordance 
with the following procedures: 

&fqle Labels and Taqs. 

Vter a sample is collected, it shall be temporarily stored in the field in a cooler with 2-3 bags of ice. 
iNhen sampling is completed, the cooler(sj shall be brought to the support zone. Any empty containers 
found in the cooler shall be discarded. 

All sample containers sent to the laboratory shall be labeled and tagged. as possible. Labels shall be 
completed in ink. If an error is made on a label, strike out !h erroneous item with a single line and initial 
the strike out. 

At a minimum, the following information shall be included on each sample label and tag: 

Sample identification number; 
Analytical method; and 
Date and time of collection. 

If enough room is available on the sample label or tag, the following information shall also be included: 

Site name, 
Location of Sample, 

. Initials of sample collector, and 
Preservative, if applicable. 
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TABLE 4-5. PROCEDURE FOR SAMPLE DOCUMENTATION, PACKAGING AND SHfPPtNG 

:hain-of-Custodv Form (COC). 

)nce the samples have been recorded in the field logbook, complete the Chain-of-Custody (COC) form. 
‘rior to filling out the COC form, verify that all samples are accounted for and all volume requirements 
Ire met. At least one COC shall be completed for each cooler of samples to be shipped. COC forms 
iill vary slightly depending on the laborator/ providing the forms~ The Contractor will specify which COC 
ormat is to be used for decon and rinse water samples. The following general instructions shall be 
,Ilowed when completing the COC form: 

If the COC form does not have a unique document number, assign a sequential reference 
number to the COC form and record this number in the top right corner of the document (i.e. 
COC #OOl). Each COC form shall have a unique reference number. Reference numbers. 
whether already included on the document, or assigned, shall be recorded in the field logbook. 

Include one line on the COC form for each sample. Fill in the appropriate information in the 
columns on the form for each sample. Ensure the following information is included for each 
sample: 

-sample identification number; 
-sample location; 
-date sample was collected; 
-time sample was collected: 
-sample matrix (i.e. water, sludge); 
-size and quantity of containers included: and 
-required analyses. 

Specify QC samples (i.e. field blank, rinsate blank and trip blank), when collected. DO NOT 
specify duplicate samples. Trip blank “sample time” must be entered on the COC form. Use 
the time the cooler was sealed. 

!. Ensure the sample time and sample I.D. on the COC form are-the same as on the 
sample container label or tag. 

When specifying an analysis, write both the analysis and the method number. 

Enter the turnaround time for the samples in the “Remarks” section of the COC form. 

I. Complete the “Relinquished By” information (person, date and time) at the bottom of the COC 
form. The “Relinquished Time” should be roughly the time the cooler is sealed and given to 
overnight shipper. 

,. include the overnight shipment airbill number somewhere on the COC form. Record this 
number in the field logbook. 

Kaa~ one COPY of the COC form for site records and submit the remaining copies to the 
Laboratory. Seal the Laboratory copies in a gallon size ZiplocTM or equivalent, bag and afffxto 
the underside of the cooler lid using strapping tape. -- - - 
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TABLE 45. PROCEDURE FOR SAMPLE DOCUMENTATION, PACKAGING AND SHIPPING 

Sample Preparation. 

The following tasks will be completed, prior to sample packaging: 

a. 

b. 

c. 

Remove visible dirt, residue and excess moisture from the sample jars; 

Check container lids to ensure they are on tight; 

Place sample jars (glass) in protective bubble wrap and seal using adhesive strip on bubble 
wrap package or tape. 

Sample Packaaina. 

Package samples carefully to prevent breakage or movement of containers during shipment. The 
following guidelines shall be used for packaging: 

a. Line the base and sides of the cooler with bubble wrap. Coolers designated for decon and rinse 
water samples will be provided by the Conhactor-procured laboratory 

3. Pack the larger containers into the cooler first. Place double-bagged cubed ice or small 
containers between larger containers then pack the remaining smaller containers. Add 
additional double-bagged ice to the cooler, distributing as even!y as possible to chill all samples. 
This is most important with samples requiring VOC analysis. 

c. Place a trip blank in each cooler containing samples to be analyzed for volatile organic 
compounds. The trip blank is a regular sample and must be labeled and recorded as such. It 
shall be analyzed for volatile organics only. When possible, keep all volatile organic analyses 
samples together in the same cooler to minimize the number of trip blanks required. 

d. Don’t overload the cooler with samples. Allow enough room for a layer of ice at the top, as well 
as a final layer of bubble wrap. At least one COC form shall be filled out for each cooler of 
samples. The samples and ice should be packed tight enough to prevent movement of 
containers during shipment. 

e. Close the cooler and seal closed with custody seals. Use 2-3 custody seals (signed and dated) 
per cooler (small or large). Place seals on the front, side and back of each cooler where they 
shall be visible and easily ripped if the cooler is tampered with. Use a thin cover of strapping 
tape to protect the edges of the seal during shipment. 

f. Seal the cooler with strapping tape. 
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II TABLE 4-5. PROCEDURE FOR SAMPLE DOCUMENTATION, PACKAGING AND SHIPPING 

Sample Shippinq, 

Ship all samples to the laboratory for next-day delivery. Ensure the air bills have been completely filled 
out and copied. Place one airbill into each envelope. Affix the envelope to the top of the cooler, if the lid 
is flat. If the lid is sliding, as with a “playmate” cooler, affix the envelope to the side of the cooler. Do not 
obstruct address labels provided by the laboratory (if present). 

NOTE: If samples are collected on Friday, the block labeled “Saturday Delivery” on the airbill MUST SE 
MARKED. Other&e the samples will arrive at the lab on Monday. 

Fax the Chain-of-Custody Form to the Contractor Project Chemist or designee ((216) 523-52011 the 
same day samples are shipped. If short turn-around time is needed, such as 24 or 48-hours, notify the 
Project Chemist IMMEDIATELY by phone. It is preferable to notify the Project Chemist of shortturn- 
around times as soon as it is known that samples will require this. 

C?AIQC and Documentation: Maintain all generated sample documentation (copies of COCs. field 
logbooks, etc) in the field during the course of the site work. This documentation may be managed by 
the Contractor, or if managed by the Subcontractor will be available for review. At the conclusion of site 
work, provide a copy of all documentation to the Contractor. 
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TABLE 4-6. SUMMARY OF SAMPLING AND ANALYSIS PROGRAM 

Task Matrix 1 Parameters 1 Estimated No. ( CWQC Samples 

1. hital 
Excavation Sk 
Characteriiation 

2. Equipment 
Wash Water/ 
Decon water 

3. storm water 
Retention Pond 
Samolino 

4. compost 
(Proc@ 
Sampling 
(includes 
confirmation 
sampling) 

5. Excavation Soil 
Sampling 

Soil total VOCs (site- 
specific and those 
on the TCLP list), 
metals (Ea. Cr. 
Cd, Pb), TCLP- 
metals, Explosives 

Wa!er Explosives, m 
e, POlW 
parameters (as 
required by 
NSWC Crane) 

water NPDES 
parameters (listed 
in Table 4-8) 

,ompost Explosives. TOC, 
+ soil TKN (5 events: 

day - 
33) 0, 5.10: 20: 
JO,40 and 60) 

metals (Ea. Cd, 
Cr. Pb), TCLP- 
metals (2 events: 
day 0, 5?6 60 only) 

4mend. TGC, TKN 
wh(S) 

Soil Explosives, site- 
specific VOCs, 
metals (Ea. Cd, 
Cr. Pb) 

of Samples(a) 

RS FD FBA 

14+ 14+ 2+ 2+ 1 1 

- - 

3+ 3+ 1 1 1 1 

3+ 3+ 1 1 1 1 

i>! per i>! per 1 1 per per 1 1 per per 
pile per pile per ;!!e even! ;!!e even! 
event y,er event y,er (b) (b) 

event event 

- I 

1 

1 

FBB 

I+ 

1 

1 

2 per 
eveilt 

2 per 
event 

0 

1+ 

2 per 0 
event 

- I 1 
I 
I 

==czz 

MS/ 

MSC 

1+ 

1 

- 

5 Pe 
WC?” 

- 

5 Pe 
,S”fZ” 

1 

- 

1+ 
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TABLE 4-6. SUMMARY OF SAMPLING AND ANALYSIS PROGRAM 

Task Matrix Parameters Estimated No. QAIQC Samples 
of Samples(a) 

RS FD FBA FBB RB TB MS/ 
MSD 

Notes: 

FEA = field blank type A (sample of waters used for decontamination, including distilled/deionized water and po!aMe 
water); type A field blanks will be collected at a frequency of 1 per event pe, source of tap water for decontamlnatIon; 
analytical frequency will be finalized by the Project Chemist 

FBS = field blanktype 6 (water sample prepared during sampling event to determine if contamination introduced at 
sampling site); type B field blanks will be collected at a frequency of 1 per 20 regular samples: analytical frequency\Nill 
be finalized by the Project Chemist 

RB = rinsate blank or equipment rlnsate blank 

TB = trip blank (will be prepared by laboratory and tested for VOCs only) 

MSIMSD = matrix spike and matrix spike duplicate (collected at a frequency of 1 per 20 samples collected) 

RS = regular sample 

F@ = field duplicate 

Sample totals are estimated. The numbers may increase or decrease based on field conditions. 
:: An additional held blank (A) will be collected of the water used in cornposting (one time sampling only), unless 

it is the same water used in decontamination and steam cleanings 

L 
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TABLE 4-7. ANALYTICAL METHOD REQUIREMENTS 

Analyte Analytical Sample Preservation Holding Time 

Method’ Contain& 

;fia/ &cavafjon Site Characterization Analyses (soil) , Compost Solids, Soil in ExcavaUon 

llatile Organic 
Dmpounds 
‘OCS) 

8240: methylene 1 4.ounce glass Ice to 4 C 14 days 

chloride, acetone, jar with Teflon- 
xylene. toluene, lined lid or brass 
methyl ethyl sleeve (pack 
ketone, methyl tightly!) 
isobutyl ketone 

3cs (TCLP list) 8240: benzene, 
carbon 
tetrachloride, 
chloroform, 
chlorobenzene, 
1,2- 
dichloroethane(l.Z- 
DCA), l.l- 
dichloroethene 
(1.1.DE). methyl 
ethyl ketone, 
tetrachloroethene. 
trichloroeihene, 
vinyl chloride 

xplosives 8330 (full list) 1 E-ounce glass 
jar with Teflon- 
lined lid or brass 
sleeve 

Ice to 4 C 14 days; analyze 
within 40 days 
after extraction 

otal metals 
sariurn, 
admium, total 
hromium, lead 
nly) 

6010 1 E-ounce glass 
jar with Teflon- 
lined lid or brass 
sleeve 

Ice to 4 c 180 days 

CLP metals 1311.6010.7470 1 509 mL. plastic HN03 to pH < 2; mercury; field 
ice to 4 degrees C collection to 

extraction 28 day! 
from extraction tl 
analysis 28 days 
other metals: 181 

days from 
extraction to 

analysis 
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TABLE 4-7. ANALYTICAL METHOD REQUIREMENTS 
= 

Analyte Analytical Sample Preservation 
Method’ Contain& 

rotal organic 9060 1 &ounce glass Ice to 4 c 

:arbon (TOC) jar with Teflon- 
- lined lid or brass 

rotal kjeldahl EPA 351.3 sleeve 
nitrogen (TKN) 

water Analyses (decontamination water, storm water retention pond) 

Holding Time 

28 days 

20 days 

Explosives 8330 (full list) 2 1-L amber 
glass jars 

Ice to 4’ c 7 days; analyzet 
within 40 days 
afler extraction 

otal suspended 
-olids (TSS) 

EPA 160.2 1 500.mL plastic Ice to 4,,c 7 days 

hemical oxygen 
emand (COD) 

iochemical 
rygan demand 
5day BOD) 

EPA410.1, 410.2 1 250.mL plastic H2S04 to pH < 2, 28 days 
Ice to 4’ C 

EPA 405.1 1 i-L amber Ice to 4’Z’C 48 hours 
glass jar 

)i! and Grease EPA413.1 2 1-L amber 
glass jars 

HCL to pH < 2; 
Ice to 4’ C 

28 days 

litrate EPA 300.0 1 500.mL plastic Ice to 4 C 48 hours 

rmmonia-N EPA 350.2 1 500-mL plastic H2S04 to pH < 2; 28 days 
Ice to 4 C 

\dditiona/ Water Analyses (blanks) 

lolatile Organics 8240: methylene 3 40.mL glass HCL to pH < 2; 14 days 
chloride, acetone. vials Ice to 4 c 
xylene, toluene. 
methyl ethyl 
ketone, methyl 
isobutyl ketone, 
benzene, carbon 
tetrachloride. 
chloroform, 
chlorobenzene, 
1,2-DCA, 1 ,I-DCE, 
vinyl chloride 
tetrachloroethene, 
trichloroethene. -- - 
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TABLE 4-7. ANALYTICAL METHOD REQUIREMENTS - 

All+tl3 Analytical Sample Preservation Holding Time 
Method’ ContainelZ 

Explosives 8330 (full list) 2 I-L amber Ice to 4 ‘C 7 days; analyze 
glass jars within 40 days 

after extraction 

RCRA metals 6010 1 5OOmL plastic HN03 to pH < 2; 180 days 
Ice to 4 C 

TOC EPA 415.1 1 500~mL plastic H2S04 to pH c 2. 28 days 
Ice to 4 c 

TKN EPA 351.3 28 days 

Notes: 

Note holding times in bold-face type. 

1. SW-846 methods (latest revision) will be used unless otherwise noted. 
2. Container size may vary from lab to lab. Aliquots from several analyses may be obtained from 

one container, as directed by the laboratory. 

- 
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TABLE 4-8. NPDES DISCHARGE LIMITATIONS’ 

Parameter Monthly Limit -Average (mg/L) Monthly Limit-Maximum (mgll 

Total Suspended Solids 
crw 

10 15 

Chemical Oxygen Demand 
fCOl3 

10 15 

II Biochemical Oxygen Demand 10 15 
(BOW 

11 Oil and Grease 

II Ammonia-N 

II pH (field measured)’ between 5.0 and 11 .O units 

Notes: 

1. 
2. 

These values were obtained from the NPDES permit no. IN 0021539 (highest levels permitted). 
Fieid pH will be measured using an Orion Model pH meter (290). Calibration data and model 
information will be recorded in the field logbook, inclljding results. 

((N/A = not available 
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SECTION 5 
CUSTODY PROCEDURES 

Custody is one of several factors which is necessary for the admissibility of 
environmental data as evidence in a court of law. Custody procedures help to satisfy 
the two major requirements for admissibility: relevance and authenticity. Sample 
custody is addressed in three parts: field sample collection, laboratory analysis, and 
final evidence files~ Final evidence files, including all originals of laboratory reports 
and purge files, are maintained under document control in a secure area. 

A sample or evidence file is under a person’s custody if: 

. The item is in actual possession of a person; or 

. The item is in the view of the person after being in actual possession of 
the person; or 

. The item was in actual physical possession but is locked up to prevent 
tampering; or 

. The item is in a designated and identified secure area. 

5.1 FIELD CUSTODY PROCEDURES 

Field logbooks will provide the means of recording data collecting activities. As such, 
entries will be described in as much detail as possible so that persons going to the 
facility could reconstruct a particular situation without reliance on memory. 

Field logbooks will be bound field survey books or notebooks. Logbooks will be 
assigned lo field personnel, but wi!l be stored in the document control center when not 
in use. Each logbook will be identified by the project-specific document number. 

The title page of each logbook will contain the foilowing: 

. Person or persons to whom !he logbook is assigned; 

. Logbook number, 

. Project name, 

. Subject (Sampling, Waste Management, etc.) 

. Site/SWMU name, 

. Project start date, and 

. End date. 
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Entries into the logbook will contain a variety of information. At the beginning of each 
entry, the date, start time, weather, names of all sampling team members present, level 
of personal protection being used, and the signature of the person making the entry will 
be entered. The names of visitors to the site, field sampling or investigation team 
personnel and the purpose of their visit will also be recorded in the field logbook. 

Measurements made and samples collected will be recorded. All entries will be made 
in indelible ink, signed, and dated and no erasures will be made. If an incorrect entry is 
made, the information will be crossed out with a single strike mark which is signed and 
dated by the sampler. Whenever a sample is collected or a measurement is made, a 
detailed description of the sampling location shall be recorded. All sample locations 
will be surveyed, with respect to permanent features. The number of the photographs 
taken at Mine Fill A or the Biofacility, if any, will also be noted. All equipment used to 
make measurements will be identified, along with the date and results of calibration. 

Samples will be collected following the sampling procedures documented in Section 
4.0. The equipment used to collect samples will be noted, along with the time of 
sampling, sample description, depth at which the sample was collected, volume and 
number of containers. Sample identification numbers will be assigned prior to sample 
collection. Field duplicate samples, which will receive an entirely separate sample 
identification number, will be noted under sample description. A detailed description of 
assigning sample identification numbers is provided in Section 51.2. 

The sample packaging and shipment procedures summarized in Section 5.1.4 will 
ensure that the samples will arrive at the laboratory wiih the chain of custody intact, 
Chain-of-custody procedures are summarized in Section 5.1.3. An example of a field 
custody document is presented in Figure 5-l. 

51.1 Field Documentation 

Field notebooks will be used to document all field activities. Information to be entered 
in the field notebook includes at a minimum: 

. Project name and location 
. Name and address/phone number of field contact 
. Individuals on site 
. Weather conditions 
. Sample locations and depths (include sketch) 
. Date and time of each activity 
. Results of air monitoring and personal protective equipment levels 
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. Sample identification 

. Date and time of sample collection 

. Requested analyses, type and number of sample containers, preservative 

. Results of field screening measurements 

. Type of sample collected (pond water, decontamination water, soil, grab, 
etc.) 

Notes will be written on sequentially numbered pages with indelible ink. Each page will 
be initialed and dated when full. Corrections to logbook entries will be made by lining 
through incorrect entries with a single line and initialing and dating the strike out. At 
the end of the day, any unused space at the bottom of the last page wiil be “x-ed” out, 
initialed and dated. 

5.12 Sample identification 

Samples will be labeled, preserved, and properly packaged for shipment to the 
analytical laboratory. Information on the sample label WIII include, at a minimum: 

. Sample identification number 

. Site Name 

. Analytical method and type of preservative 

. Date and time of sampling 

Sample identification numbers will be used to pro\,ide a tracking procedure allowing 
information on a particular sample location to be easily and accurately retrieved. This 
system also ensures that each sample is unique and not confused with any other 
sample. The Project Manager will maintain a complete list of sample numbers. 

Each sample name will consist of three initials “CRA” (standing for “CRANE’), followed 
by a series of eight digits describing the sample. A generic sampie name would be: 

Samole Site 

Pilot Scale samples will be collected at either Mine Fill A or the Biofacility: 

. MPS - Mine Fill A Pilot Scale 

. BPS - Biofacility 
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This identifier will be placed directly after “CRA”, as follows: 

CRAIMPSXXXXX 
CRNBPSXXXXX 

Mine Fill A Samdes 

Samples collected at Mine Fill A will consist of one of the following types: 

. ICS - Initial Characterization Soil (sample) (pre-excavation - Task 1) 

. PES - Post-Excavation Soil (sample) (Task 5) 

This three-letter identifier will be placed after “MPS.” The sample number will occupy 
the last two digits of the sample identification number: 

CRAlMPSlCSOl 
CRA/MPSPESOl 

Biofacilitv Samples - Non-ComDost Samples 

Samples collected at the Biofacility will consist of one of the following types: 

. RPW - Retention Pond Water (Task 3) 

. WWM - Waste Water from Mine Fill A operations (Task 2) 

. WWB - Waste Water from Biofacility operations (Task 2) 

. WSB - Waste Sump Solids from the Biofaciiity (Task 2) 

. AMS - Amendment Sample (not yet mixed with soil) (Task 4) 

. TWS - Treatment Water Sample (water used during treatment to enhance 
moisture content) (Task 4) 

This three-letter identifier will be placed after the term “BPS.” The sample number will 
occupy the last two digits of the sample identification number: 

. CRAlBPSRPWOl 

. CRAIBPSWWMOl 
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Compost samples collected during Pilot Scale operations will be identified using the 
following format: 

CRAIBPSXXXXX 

-The first “x” will represent the windrow number (l-8) 
-The second and third “x’s” will represent the “Day” sampled (%8i?=% 
2+-28 00, 05, 10, 20, 30,40, 60, and so on...) 
-The fourth “x” will represent the cross-section letter (A, B, C, or D) 
-The fifth and final “x” will represent the sample number within the cross- 
section (1, 2, or 3) 

Thus, an example compost sample identification number is: 

CRA/BPS2+420A2, which represents a compost sample collected from 
pile #2, on Day # 20 of the process, at cross-section A, location #2. 

QC Samole Identifiers 

The following QC identification symbols will be used for sampling: 

. T - Trip Blank 

. A - Field Blank A 

. B - Field Blank B 

. R - Rinsate Blank 

When a QC sample is collected, the appropriate letter code will be used: 

CRAIBPSTXXXX 
CRAIMPSAXXXX 

The last four digits will be the date the sample was collected. For example: 

CRAIBPSRlOiO, represents a rinsate blank collected on October IOth, 
during Pilot Scale operations at the Biofacility. 

If more than one type blank is collected in one day, an additional letter (A, B, C and so 
on...) will be added after the QC code. For example: 
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CRA/MPSRAlOlO, represents the first rinsate blank collected on October 
IOth, during Pilot Scale operations at Mine Fill A. 

CRA/MPARBlOlO, represents the second rinsate blank collected on 
October 10th during Pilot Scale operations at Mine Fill A. 

Field DuNcafes 

Field duplicate samples will be labeled using the same protocol as regular samples. 
However, the field duplicate will labeled as the next consecutive sample collected, even 
though it was collected from the same spot as the regular sample. For example, a soil 
sample was collected from the excavation area (Task 5). A field duplicate sample was 
also collected. The regular sample would be labeled as: 

CRNMPSPESOB 

The field duplicate would be labeled as: 

CRA/MPSPESOS 

For compost pile field duplicates, the last two digits will be replaced with “FD.” For 
example, the regular sample collected from windrow/pile #2, on Day %4 20, from cross- 
section A, location #2, would be: 

The field duplicate, in order to blind the lab to its location, would be labeled: 

CRA/BPS2++20FD 

Document a!l field duplicates with their associated samples and locations in the field 
logbook. 

All information reiated to the sample matrix, location, and depth shall be recorded in the 
log book by the sampling team. Tr,e Field Engineer is responsible for maintaining a 
map showing the locations of each sample and keeping a list of which samples are 
submitted to the laboratory for QC purposes, 

The sample number is entered on sample labels and chain-of-custody forms. All 
sample identification information will be documented in ihe sampler’s field logbook, 
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Samples will be placed in shipping containers for shipment to the laboratory. Custody 
seals will be affixed to the shipping containers. Information on the custody seal will 
include the date when the container was sealed and the signature of the sampler of 
relinquisher. 

5.1.3 Chain of Custody Procedures 

To maintain and document sample possession, chain-of-custody (COC) procedures 
must be implemented. A COC form will be used to record pertinent information for 
each sample and the individuals responsible for the sample collection, shipment and 
receipt. In addition to sample labels. sample taqs will be appropriately labelled 
and attached to sample containers. 

The subcontracted laboratories will not accept samples collected by MK for anaiysis 
without a compieted COC form. The COC form shall be initiated in the field by the 
person collecting the sample, for each sample. Each chain-of-custody form will be 
assigned a unique number. If sampling is conducted at the Biofacility and Mine Fill A, 
two COC forms, each with a unique COC number, will be used: one for Mine Fill A and 
one for the Biofaciiity. Each sample will be assigned a unique identification number, as 
described in Section 5.12, and that number will be entered on the COC form. In order 
to be complete, project identification, date and time of sample collection, sample 
location, requested analyses, turnaround time, and any special instructions must be 
included on the COC, along with each sample identification. Custody will be 
relinquished by using the signature blocks at the b :tom of the custody form. The 
original COC form will accompany the shipment, and a copy will be retained by the PM 
or designee. A signed COC form will be obtained from the laboratory custodian after 
the samples have been received and their condition checked. For samples shipped by 
commercial carrier, the air bill or bill of lading will serve as an extension of the COC 
form. 

Upon receipt in the laboratory, all samples will proceed through an orderly processing 
sequence (as defined in the laboratory QA/QC Plan) specifically designed to ensure 
continuous integrity of both the sample and other information pertinent to the analysis. 
All samples will be carefully checkrd and verified for proper COC records, 
preservation, presence of broken or leaking sample containers, proper label 
identification, and any associated discrepancies. If any samples arrive leaking or 
broken, or the custody seal on the shipment coolers is not intact, the Project Manager 
and Project Chemist will be notified of the problem(s) immediately. If no discrepancies 
are identified, the sample COC record will be signed, and the samples will 
subsequently be assigned a unique laboratory identification number by the laboratory 
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for tracking and filing. The laboratory QA system and the use of an internal COC 
procedure will ensure that the samples are appropriate’ly tracked from receipt through 
completion of the analytical process. 

5.1.4 Handling and Shipping 

All samples will be collected in the appropriate containers for each analysis, as detailed 
in Table 4-7. All sample labels used on sample containers will include, at a minimum, a 
sample identification number, the date and time of sample collection, site name, and 
the analytical method requested. The label will adhere to the container, and the writing 
on it will be in indelible ink. The label will be secondarily affixed to the container with 
clear adhesive tape completely covering the label. A waterproof metal or equivalent 
strength plastic cooler will be used for packaging and shipping samples. Samples will 
be individually packed with bubble wrap or other cushioning material to prevent 
breakage during transport. Ice will be placed in the coolers with the samples to 
maintain shipping temperature at 4 +2 degrees Celsius. Include a temperature blank 
with each cooler. The COC will be placed in plastic and affixed to the underside of the 
cooler lid. Custody seals will be affixed to the front and back of each cooler and 
covered with clear adhesive tape. 

Samples packaging and shipping wili vary depending upon sample media, contaminant 
concentration, preservation technique, and sample container, All samples will be 
packaged and shipped following all state and federal regulations and will conform with 
DOT requirements. 

5.2 LABORATORY CUSTODY PROCEDURES 

Laboratory custody procedures for sample receiving and log-in; sample storage and 
numbering; tracking during sample preparation and analysis; and storage of data are 
described in the Laboratory QA Plan. The QA Plan contains standard operating 
procedures which have been deemed proprietary by the Laboratory. Laboratory 
custody procedures are provided in Appendix D. 
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5.3 FINAL EVIDENCE FILES 

The final evidence file will be the central repository for all documents which constitute 
evidence relevant to sampling and analysis activities as described in this QAPP. MK is 
the custodian of the evidence file and maintains the contents of evidence files for the 
interim Measure, including all relevant records, reports, logs, field notebooks, pictures, 
subcontractor reports and data reviews in a secured, limited access area, under 
custody of the Morrison Knudsen. 

The final evidence file will include at a minimum: 

Field logbooks; 
Field data and data deliverables; 
Photographs; 
Drawings; 
Laboratory data deliverables; 
Data validation reports; 
Data assessment reports; 
Progress reports, QA reports, interim project reports, etc.; and 
All custody documentation (tags, forms, air bills, etc.) 

Prior to final disposition, items from the final evidence file will be provided, upon 
request and approval by the Navy, to the USEPA, for use in risk assessment or other 
related activities at NSWC Crane. 
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SECTION 6 
CALIBRATION PROCEDURES AND FREQUENCY 

This section describes the calibration procedures and the frequency at which these 
procedures will be performed for both field and laboratory instruments. 

6.1 FIELD INSTRUMENT CALIBRATION 

Field instruments will be calibrated as prescribed by the owner’s manual. Instruments, 
including the PID, pH meter and temperature/oxygen probe will be calibrated daily, in 
the morning, prior to use. Calibration data will be documented in the field logbook. A 
post-calibration may be completed at the end of the day as a check on instrument 
function. Calibration procedures for field test display instruments and the PID are 
provided as Appendix E, and are summarized below. 

pH Meter Calibration (Horiba Twin B-213, the folIovying procedure will be adjusted as 
needed to meet the requirements of this device) 

The pH meter will be calibrated with standard buffer solutions before being taken to the 
field. In the field, the meter will be calibrated daily with two buffer solutions before use. 
The range of the buffer solutions will be at least three or more pH units apart and will 
bracket the expected pH of the sample being measured. 

. 

Ensure the temperature of the buffer and the sample are the same. 
Connect pH electrode into pH meter and turn on !he pH meter. 
Set temperature setting based on the temperature of the buffer; place 
electrode in first buffer solution. 
After reading has stabilized, adjust “CALIB” (or equivalent) knob to 
display correct value. 
Repeat procedure for second buffer solution. 
Place pH electrode in the sample and record the pH as displayed. 
Remove pH electrode from sample and rinse off with distilied water. 
Recalibrate the pH meter every time it is turned off and turned back on, or 
if it starts giving erratic results. 
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PID (MicroTIP MP-1000) (from user’s manual) 

MicroTIP must be calibrated daily in order to display concentrations in units equivalent 
to ppm. First a supply of zero air, which contains no ionizable gases or vapors, is used 
to set MicroTIP’s zero point. Then, span gas, containing a known concentration of a 
phctoionizable gas or vapor, is used to set the sensitivity. Usually clean ambient air 
will be suitable as zero air. lsobutylene at 100 ppm in air is recommended as span 

Connect the supplied regulator to the span gas cylinder. Hand tighten the 
fittings. Observe proper handling techniques for all gases. 
Open the gas valve on the gas bag by turning the valve stem fully 
counterclockwise. 
Attach the nut to the regulator. Hand tighten the fittings. 
Turn the regulator knob counterclockwise about half a turn to start the 
flow of gas. 
Fill the gas bag about half full and then close the regulator fully c!ockwise 
to turn off the flow of gas. 
Disconnect the bag from the adapter and empty it. Flush the bag a few 
times with the span gas and then fill it. 
Close the gas bag by turning the valve clockwise. 
Press SETUP and select the desired Cal memory with the arrow keys and 
press ENTER. Press EXIT to return to the normal display. 
Press CAL. and enter the desired response factor. Use a table of 
response factors available in the User’s Manual to find the factor for the 
compound of interest. If the compound is not in the table or you are not 
looking for one specific compound, enter 1 .OO. The concentration 
detected by MicroTIP will be multiplied by the response factor before it is 
displayed and logged. 
Expose MicroTIP to zero air. Press ENTER and MicroTIP sets its zero 
point. 
MicroTIP then asks for the span gas concentration. Enter the known span 
gas concentration and then connect the span gas bag adapter to the inlet. 
Press ENTER and MicroTIP sets its sensitivity. 
When MicroTIP’s display reverts to normal, MicroTlP is calibrated and 
ready for use. Remove the span gas bag from the inlet. 

If the monitor/probe has not been used for 15 minutes, it will automatically shut down 
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To turn on the monitor, press any key on the front panel. Press the ial r-ight hand key 
until you reach AUTOCAL. Press RUN. The instrument will sample room air and set a 
reading of 20.9% oxygen automatically. 

6.2 LABORATORY INSTRUMENT CALIBRATION 

Laboratory instruments will be calibrated at pr-escribed intervals and/or as part of daily 
use. Frequency will be based upon the analytical method, type of equipment, inherent 
stability, and manufacturer’s recommendations. Equipment will be calibrated, 
whenever possible, using reference standards having known relationships to nationally 
recognized standards or accepted values of physical constants. If national standards 
do not exist, the basis for calibration will be documented. 

The analytical laboratory will be responsible for the maintenance of laboratory 
instruments and equipment. Instruments, and the measurements made as part of the 
analytical methodology, will be as specified in the method, without modification. The 
laboratory’s quality assurance (QA) program ensures that only trained personnel 
perform routine maintenance on ali major instruments and that repairs are performed by 
trained laboratory personnel or service technicians employed by the instrument 
manufacturer or representative. Instrument Imaintenance will be appropriately 
documented through the use of instrument logs which will be included in the laboratory 
project file. 

General calibration informaiion is provided in Section 1 of Appendix F. SOP calibration 
information is summarized in Table 6-l. 
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TABLE 6-1. CALIBRATION CRITERIA -LABORATORY METHODS 

Parameter SOP Number Table (if applicable) 

Volatile Organic 
Compounds (Method 
8240) 

Section 1V.C 
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SECTION 7 
ANALYTICAL PROCEDURES 

This section describes the analytical procedures for all samples collected for analysis. 

7.1 FIELD ANALYTICAL PROCEDURES 

Operation and QC procedures for the PID, pH meter and temperature/oxygen probes 
are provided in Appendix E. 

7.2 LABORATORY ANALYTICAL PROCEDURES 

The laboratory will implement project required Standard Operating Procedures (SOPS). 
These laboratory SOPS for sample preparatior 7, cleanup and analysis are based on the 
latest SW-846 Revision (U.S. EPA, January 1995) and EPA methods for methods of 
chemical anaiysis of water and waste (USEPA, 1983) These SOPS which provide 
sufficient details and are specific to this RCRA Corrective Action Interim Measure are 
provided in Appendix F and summarized in Table 7-l. 

The site samples for volatile organic compounds analysis (VOA) may be screened in 
the laboratory, as described in the VOA SOP and shall be analyzed, either as low or 
medium level concentration samples, or as a series of dilutions in order to cover the 
expected concentration range of the site-specific compounds of interest. 

The documentation of appropriate method validation for the project target compounds 
will be submitted in the Pilot Scale Completion Report. It includes the criteria for 
acceptance, rejection or qualification of data. 

7.2.2 List of Project Target Con,pounds and Laboratory Reporting Limits 

A listing of project target compounds, soils cleanup levels, and analytical methods to be 
used for samples collected during the project are summarized in Tables 1-3, l-4, and l- 
5. Reporting limits are provided in Table I-4. Other analytical results will be reported 
using standard method PQLs as reporting limits. Standard method detection limits for 
each method in Table 1-5 are provided in Appendix 5. 
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7.2.2 List of Associated QC Samples 

Thr: analytical methods and laboratory SOPS include a QC section which address the 
minimum QC requirements for the analysis of specific analyte groups. Compounds to 
be spiked will be representative of the target compounds of interest. Section 7.1 of the 
Sampling and Chemical Analysis Quality Assurance Requirements fcr the Navy 
Installation Restoration Program (NEESA, 1988) contains a complete listing of the 
associated QC samples required for this project. This document is provided as 
Appendix H. 
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Parameter(s) 

TABLE 7-l. SUMMARY OF SOPS 

SOP Number 

SOIL 

Analytical Method 

Volatile Organics MS300 8240 

Explosives GC200 8330 

Arsenic MT913B 6010 

Barium MT91 38 6010 

Cadmium MT91 38 6010 

Chromium MT913B 6010 

Lead MT9136 6010 

Mercury MT3106 7471 

Selenium MT91 38 6010 

Silver 

TCLP metals 

TOC 

TKN 

-I 
MT913B 6010 

HW700/HW710, MT9136. MT310B 1311,601O 

IN045S 9060 

IN1 70 EPA 351.3 

WATER 

Volatile Oraanics 8240 

Exolosives t GC200 8330 

Arsenic 1 MT9138 6010 

MT9136 

Cadmium 1 MT9130 16010 

Zhrornium 1~ MT9138 6010 

I- ~~ MT91 38 I6010 

blercurv 1~ MT31 08 7470 

%lenium 1 MT9136 6010 
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TABLE 7-I. SUMMARY OF SOPS 

Parameter(s) SOP Number Analytical Method 

TKN 

total suspended solids 
lTSS) 

IN170 

IN275 

EPA 351.3 

EPA 160.2 

chemical oxygen demand IN090D. IN090C EPA 410.2 
GOD) 

Biochemical oxygen 
demand (5dav BOO\ 

IN025 EPA 405.1 

Oil and Grease 1 EPA 413.1 

Nitrate IN030, INOSS, IN135 IN185. IN195, IN255. EPA 300.0 
IN295 

immonia-N IN020 I EPA 350.2 

Notes: 

1. SOPS are laboratory confidential. SOPS are provided by Southwest Laboratories (Broken Arrow, 
Oklahoma) 
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SECTION 8 
INTERNAL QUALITY CONTROL CHECKS 

8.1 FIELD QUALITY CONTROL CHECKS 

Assessment of field sampling precision and bias will be made by collecting field 
duplicates and field blanks for laboratory analysis. Collection of the samples will be in 
accordance with applicable procedures in Section 4.0. Recommended QC checks for 
other field equipment are provided in Appendix E. 

8.2 LABORATORY QUALITY CONTROL CHECKS 

The laboratory QC program shall ensure the reliability and validity of the analysis 
performed at the laboratory. All analytical procedures are documented in writing as 
SOPS, and each SOP includes a QC section which addresses the minimum QC 
requirements for the procedure. The internal quality control checks might differ slightly 
for each individual procedure but in general the QC requirements include the following: 

. 

. 

. 

. 

. 

. 

s 

. 

*  

. 

. 

Method blanks; 
Reagent/preparation blanks (applicable to inorganic analysis); 
instrument blanks; 
Matrix spikes/matrix spike duplicates; 
Surrogate spikes; 
Analytical spikes (Graphite furnace), 
Laboratory duplicates; 
Laboratory control standards; 
Internal standard areas for GUMS analysis; control limits; 
Mass tuning for GUMS analysis; and 
Second, dissimilar column confirmation for GUEC analysis. 

A description of the specific QC requirements for this facility investigation and the 
frequency of audit is described in laboratory SOPS. These documents are provided in 
Appendix F and are considered laboratory confidential. QC criteria are also included in 
Section 3 and Section 6. 
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SECTION 9 
LABORATORY DATA REDUCTION, VALIDATION AND REPORTING 

All data generated during field activities or by the laboratory shall be reduced and 
validated prior to submittal to MK. No data shall be disseminated by the laboratory until 
it has been subjected to these procedures which are summarized in subsections below. 

9.1 DATA REDUCTION 

9.1.1 Field Data Reduction Procedures 

Field data reduction procedures will be minimal in scope compared to those 
implemented in the laboratory setting. Only direct read instrumentation will be 
employed in the field. Data will be recorded in field logbooks immediately after 
measurements are taken. If errors are made, results will be legibly crossed out, 
initialed and dated by the field sampler, and corrected in a space adjacent to the 
original (erroneous) entry. 

Because the use of field instrumentation such as a mobile gas chromatograph will not 
be used, there will be no further need for assuring that field data has been reduced 
properly through the use of formulas or interpretation of raw data printouts. 

9.1.2 Laboratory Data Reduction Procedures 

The following protocol will be used for laboratory data reduction. All raw analytical data 
will be recorded in numerically identified laboratory notebooks or equivalent forms. 
These notebooks will be issued only by the Laboratory QA Manager. Data are 
recorded in this notebook along with other pertinent information, such as the sample 
identification number,and the sample tag number. Other details will also be recorded in 
the lab notebook, such as the analytical method used (SOP#), name of analyst, the 
date of analysis, matrix sampled, reagent concentrations, instrument settings, and the 
raw data. Each page of the notebook shail be signed and dated by the analyst. Copies 
of any strip chart printouts (such as gas chromatograms) wit/ be maintained on file. 
Periodic review of these notebooks by the Lab QA Manager will be completed prior to 
final data reporting. (Records of notebook entry inspections are maintained by the Lab 
QA Manager.) 

For this project, the equations that will be employed in reducing data are presented in 
Section 12. Such formulas make pertinent allowances for matrix type, All calculations 
will be checked by !he Organic Section supervisor at the conclusion of each operating 
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day. Errors will be noted, corrections made, .tiifh the original notations crossed out 
legibly. Analytical results for soil samples shall be calculated and reported on a dry 
weight basis, and TCLP rescllts will not be matrix spike recovery-corrected. 

Quality control data (e.g. laboratory duplicates, surrogates, matrix spikes, and matrix 
spike duplicates) will be compared to the method acceptance criteria. Data considered 
to be acceptable will be entered into the laboratory computer system. Data summaries 
will be sent to the Laboratory QA Manager for review. If approved, data are logged into 
the project database format. Unacceptable data shall be appropriately qualified in the 
project report. Case narratives will be prepared which will include information 
concerning data that fell outside acceptance limits, and any other anomalous 
conditions encountered during sample anaiysis. After the Lab QA Manager approves 
these data, they are considered ready for third party data validation. 

9.2 DATA VALIDATION 

Data validation procedures shal! be performed for both field and laboratory operations 
as described below: 

9.2.1 Procedures Used to Evaluate Field Data 

Procedures to evaluate field data fore this project primarily include checking for 
transcription errors and review of field log books, on the part of field crew members. 
This task will be the responsibility of the SOCS, N.IO will o!herwise not participate in 
making any of the field measuremen!s, or in adding not.es, data or other information to 
the log book. 

9.2.2 Procedures to Validate Laboratory Data 

All data will be verified by reviewing analytical laboratory da!a and associated 
documentation, including Chain-of-Custody records, sample preservation records, 
analytical holding times, sample data, and reporting requirements. Verification is a 
preliminary analytical review to ensure thaZ the samples are preserved, shipped, 
maintained, and analyzed in accordance with established data quality objectives and 
standard operation procedures. D&a will be reviewed for timeliness of the report, 
chain-of-custody compliance, accurate sample identifications, and compliance to 
extraction and analytical holding times. Quality control performed by the laboratory, 
including method blanks, standard and sample matrix spikes, replicate samples, and 
surrogate spikes, will be evaluated so that the completeness and correctness of the 
data report can be addressed. 
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Following verification, 10 percent of the confirmation sample data for the compost 
samples will be validated according to NEESA data validation guidelines. Qualifiers 
will be applied to the data based on results of the validation effort. Data validation of 
laboratory data will follow accepted criteria defined by Section 7.3.2 of NEESA 20.2- 
0478. Problems or discrepancies will be discussed with the laboratory by the data 
validator for resolution and/or documentation. 

9.3 DATA REPORTING 

Data reporting procedures shall be carried out for field and laboratory operations as 
indicated below: 

9.3.1 Field Data Reporting 

Field data reporting shall be conducted principally through the transmission of report 
sheets containing tabulated results of all measurements made in the field, and 
documentation of all field calibration activities. 

9.3.2 Laboratory Data Reporting 

The task of reporting laboratory data begins after the validation activity has been 
concluded. The Laboratory QA Manager must perform a final review of the report 
summaries and case narratives to determine whether the report meets project 
requirements. In addition to the record of chain-of-custody, the report format shall 
consist of the following: 

1. Case Narrative: 

a. Date of issuance; 

b. Laboratory analysis performed; 

C. Any deviations from intended anaiytical strategy; 

d. Laboratory batch number; 

e. Numbers of samples and respective matrices; 
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f. Quality control procedures utilized and also references to the acceptance 
criteria; 

9. 

h. 

I. 

i. 

k. 

Laboratory report contents; 

Project name and number; 

Condition of samples ‘as-received’ including cooler temperature; 

Discussion of whether or not sample holding times were met; 

Discussion of technical problems or other observations which may have 
created analytical difficulties; 

i. Discussion of any laboratory quality contrcl checks which failed to meet 
project criteria; and 

m. Signature of the Laboratory QA Manager. 

2. Chemistry Data Package 

a. Case narrative for each analyzed batch of samples; 

b. Summary page indicating dates of analyses for samples and laboratory 
quality control checks; 

C. Cross referencing of laboratory sample number to project sample 
identification numbers; 

d. 

e. 

f. 

9. 

h. 

Data qualifiers to be used should be adequately described; 

Sample preparation and analyses for samples ; 

Sample results; 

Raw data for sample results and laboratory quality control samples; 

Results of (dated) initial and continuing calibration checks, and GCIMS 
tuning results; 
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i. Matrix spike and matrix spike duplicate recoveries, labnretory control 
samples, method blank results, calibration check compounds, and system 
performance check compound results; and 

i. Labeled (and dated) chromatograms/spectra of sample results and 
laboratory quality control checks. 

The data package submitted will be a “CLP-like” data package consisting of all the 
information presented in a CLP data package. A list of deliverables is provided in 
Table 9-l. 

Contaminants 

Organics 

TABLE 9-1. DATA SET DELIVERABLES 
(use CLP-forms as listed below) 

Method Requirements 

Method blank spikes with results and control 
charts. Run with each batch of samples 
processed. 

Deliverables . 

Control chart 

Results to be reported on Form 1. Sample 
results using standard data flags. Raw data 
must be submitted with data deliverable 
package. 

Form 1, Sample chmmatograms 
and mass spectra 

Surrogate recovery from zampies reported on Form 2 
Form 2. For volatiles by GC. the names of 
surrogates should be changed to reflect the 
surrogate used. 

Matrix spike/spike duplicate data; one spike 
and spike duplicate per QC lot of samples of 
similar matrix reported on Form 3. 

Form 3, sample chromatograms 
and mass spectra 

Method blank data reported on Form 4. Form 4, sample chromatograms 
and mass spectra 

GC/MS tuning results for volatiles/semi- 
volatiles. 

Form 5 

- 

I 
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=I TABLE S-l. DATA SET DELIVERABLES 

Contaminants Method Requirements 

Organics 

Metals 

(use CLP-forms as listed below 

Initial calibration data. 

Initial calibration data with response factors for 
GCIHPLC methods. 

Continuing calibration GUMS data 

For GC and HPLC methods, the response 
factors and their percent differences from the 
initial calibration must be reported. 

Internal Standard Area for volatiles 

Second column confirmation shall be done for 
all GC and HPLC work when compounds are 
detected above reporting limits. 

Internal standard area for GCIMS analyses 
shall be suppiied. 

Instrument Logs 

Standard Preparation Logs 

Sample Preparation Logs 

Internal COC form 

Method blank spikes with results and control 
charts, Run with each batch of samples 
xocessed. 

3ample results with standard CLP flagging 
system. Raw data must hz submitted with the 
data deliverable package. 

nitial and continuing calibration. 

3lanks 10% frequency 

Deliverables 

Form 6, sample chromatograms 
and mass spectra 

No form 

Form 9. sample chromatograms 
and mass spectra 

Raw data will be submitted as 
applicable. 

Form 7 

SLF 

Form 6 

Form 9 

Form 6 

SLF (std. lab form) 

SLF 

SLF 

SLF 

Control chart 

Form l/Raw Data 

Form 2. Part ! onlv. Raw Data 

Form 3 
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Contaminants I!!/ I E 

TABLE 9-l. DATA SET DELIVERABLES 
(use CLP-forms as listed below) 

Method Requirements Deliverables 
I 

Method blank taken through digestion (1 per 
20 samples of same matrix). 

ICP interference check samole. 

Form 3 

Form 4 
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TABLE 9-l. DATA SET DELIVERABLES 
(use CLP-forms as listed below) 

Contaminants 

Metals 

Method Requirements 

Matrix spike recovery (1 per 20 samples of 
similar matrix). 

Deliverables 

Form 5. Part 1 

Postdigestion spike sample recovery for IC? Form 5, Part 2 (never used for 
metals. Only done if predigest spike recovery GFAA work) 
exceed laboratory standards. 

Postdigest spike for GFAA Recovery noted on raw data 

Form 6 samples 
Duplicates (1 per 20 samples will be split and 
digested as separate). 

Wet Chemistry 

Method blank spike information will be plotted Control chart 
on control chart. one per batch of sampies 
processed. 

S!andard addition, as required. Form 8 

Holding times 1 Form 10 

Instrument Logs Standard Lab Form (SLF) 

Standard Preparation Lo3s SLF 

Sample Preparation Logs SLF 

Internal COC form SLF 

Method blank spikes with results and control Report result, control chart 
charts. Run with each batch of samples 
processed. 

Method blank 1 per batch r Report result, no format 

Sample results (raw and final data) Report result, no format 

Matrix spike/spike duplicate or calibration Report result if applicable 
information (Raw data) 

- 
Instrument Logs 

Standard Preparation Logs 

Sample Preparation Logs 

Internal CCC form 

- 
Standard Lab Form (SLF) 

SLF 
--- 

SLF 

SLF 
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TABLE 9-i. DATA SET DELIVERABLES 
(use CLP-forms as listed below) 

Contaminants Method Requirements Deliverables 

Wet Chemistry Calibration check report percent RSD or Report percent or percent 
percent difference from initial calibration difference, no format 

General Method blank spikes with results and control Report result. control chart 
Requirements charts. Run with each batch of samples 

processed. 

Internal Chain-of-Custody forms SLF 

Instrument logs (what samples have been run SLF 
and under what conditions) 

Summaries of Extraction Logs SLF 

Standards Logs SLF 

Spiking Logs SLF 

Quantification Reports SLF 

Percent Moisture Logs SLF 

Standard Chromatograms SLF 

Standard Spectra SLF 

QC Comments (unless already included in the SLF 
case narrative) 
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SECTION 10 
PERFORMANCE AND SYSTEM AUDITS 

10.1 PERFORMANCE AND SYSTEM AUDITS AND FREQUENCY 

To verify compliance with the specific project Quality Assurance Program requirements, 
MK QA/QC assurance personnel will perform planned and documented surveillances 
and audits of project activities. These audits will consist of, as appropriate, an 
evaluation of quality assurance/quality control procedures and the effectiveness of their 
implementation; an evaluation of work areas and activities; and a review of project 
documentation. Audits will be performed in accordance with written checklists by 
trained personnel and, as appropriate, technical specialists. Surveillance results will 
be formally documented and sent to the PM. 

Audits may include, but not be limited to, the following: 

Subcontractor capabilities and performance; 
Field operations and records; 
Laboratory testing and records; 
Equipment calibration and records; 
Identification and control of samples 
Computer program documentation and verification; 
Transmittal of information; and 
Record control and retention. 

Planned audits and surveillances for this project will, as appropriate, cover the field 
activities and final reports. At regular intervals, ongoing field activities, laboratory 
activities and office material generated to backup future reports will be examined. 
Reports will be audited between the draft and final stages. Auditing will be performed 
in accordance with applicable engineering and quality assurance standards. The 
audits of field and laboratory activities include two independent parts - internal and 
external audits. A regular schedule for audits will be finalized for full scale operations. 
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10.2 FIELD PERFORMANCE AND SYSTEM AUDITS 

10.2.1 internal Field Audits 

Internal Field Audit Responsibilities 

An individual audit plan will be developed by the MK Program Quality Control Manager 
(PQCM) to provide a basis for each audit. This plan will identify the audit scope, 
activities to be audited, audit personnel, any applicable documents, and the schedule. 
The plan will be consistent with the scope of work, schedule, and requirements. 

Internal Field Audit Frequency 

These audits will verify that all established procedures are being followed. Internal 
field 

audits will be conducted at least once at the beginning of the site sample collection 
activities and periodically, as needed, throughout the life of the project. 

internal Field Audit Procedures 

Field operations surveillance will involve an on-site visit by the MK PQCM or 
designated representative. Items to be examined may include the availability of 
appropriate and approved Work Plan and procedures; implementation of approved 
procedures; calibration and operation of equipment; labeling, packaging, storage and 
shipping of samples obtained; subcontractor performance; and documentation of 
deviations from the Work Plan and nonconformance, 

The records of field operations will be reviewed to verify that field-related activities 
were performed in accordance with appropriate project procedures. Items reviewed will 
include, but not be limited to, the calibration records of field equipment; daily field 
activity logs; photographs; and data, logs, and checkprints resulting from the field 
operations. Audit checklists will be developed once project objectives and activities 
have been approved. 
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10.2.2 External Field Audits 

External Field Audit Responsibjlities 

External field audits may be conducted by the USEPA Project Coordinator. 

External Field Audit Frequency 

External field audits may be conducted any time during the field operations. These 
audits may or may not be announced and are at the discretion of the USEPA. 

10.3 LABORATORY PERFORMANCE AND SYSTEMS AUDITS 

10.3.1 Internal Laboratory Audits 

internal Lab Audit Responsibilities 

The internal laboratory audit may be conducted by the MK PQCM and !he Project 
Chemist, as required. 

Internal Lab Audit Frequency 

The internal lab system audits will be done on an annual basis or as required by the 
MK PQCM and the Project Chemist. 

Internal Lab Audit Procedures 

The auditing of laboratory testing records will include, but not be limited to, the original 
data presentations prepared by the laboratory staff and laboratory test scheduling 
records. 

A report audit will be performed prior to issuance of a final report. A report audit may 
examine, as appropriate, the documentation and verification of field and laboratory 
data; performance, documentation, and verification of analyses; documentation and 
verification of computer programs; preparation and verification of drawings, logs, and 
tables; content, consistency, and conclusions of the report; compliance with MK, 
regulatory, and project requirements; and maintenance and filing of project records. 
The issuance of the final submittal will be postponed if quality assurance personnel 
determine that the work does not meet requirements. If the project schedule demands 
issuance of a report prior to audi!, it may be issued “preliminary” or “draft.” 
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During an audit and upon its completion, the auditors will discuss the findings with the 
individuals audited and cite corrective actions to be initiated. Minor administrative 
findings, which can be resolved to the satisfaction of the auditors during an audit, are 
not required to be cited as items requiring corrective action. All findings that are not 
resolved during the course of the audit and findings affecting the overall quality of the 
project, regardless of when they are resolved, will be noted on the audit checklists. 
Audit results will be given to and discussed with the PM who will, along with the SQCS, 
institute the necessary corrective actions. 

10.3.2 External Laboratory Audits 

External Lab Audit Responsibilities 

An external audit may be conducted by USEPA Region 5 Central Regional Laboratory 
(CRL). 

External Lab Audit Frequency 

An externai lab audit may be conducted at least once prior to the initiation of tne 
sampling and analysis activities, These audits may or may not be announced and are 
conducted at the drscretion of the lJSEPA. 

Overview of the External Lab Audit Process 

External lab audits will include (but nJt be limited to) review of laboratory analytical 
procedures, laboratory on-site audits, and/or submission of performance evaluation 
samples to the laboratory for analysis. 
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SECTION 11 
PREVENTATIVE MAINTENANCE 

11.1 FIELD INSTRUMENT PREVENTATIVE MAINTENANCE 

Specific preventative maintenance procedures to be followed for field equipment are 
those recommended by the manufacturer. Field instruments will be checked and 
calibrated daily before use. Calibration checks will be documented in the field logbook. 
Critical spare parts will be kept on-site to reduce downtime. Backup instruments and 
equipment will be available on-site or within one day shipment to avoid delays in the 
field schedule. 

Required maintenance for the PID, pH meters and temperature probes is provided in 
Appendix E. Frequency of inspection and a list of replacement parts are provided in 
Table 1 l-1. 

11.2 LABORATORY INSTRUMENT PREVENTATIVE MAINTENANCE 

As part of their QA/QC program, a routine preventative maintenance program is 
conducted by the laboratory to minimize the occurrence of instrument failure and other 
system malfunctions. Designated laboratory employees shall regularly perf@rm routine 
scheduled maintenance and repair of all instruments, or coordinate with the vendor for 
the repair of all instruments. All maintenance that is per-formed shall be documented in 
the laboratory’s operating record. Laborator/ equip nent maintenance procedures are 
summarized in a SOP provided in Appendix F. 

TABLE 11-I. SUMMARY OF MAINTENANCE - FIELD EQUIPMENT 

Instrument Maintenance Schedule 
-- 

Spare Parts 

PID (MicroTIP) 1. Calibrate at least once Battery charger 
daily, prior to use, and as Spare lamps 
necessary during use. Spare filter cartridges 
2. Check battery and Span gas (isobutylene) 
recharge when low. Tedlar bags 
3. Clean lamp window every 
24 hours of operation. 
4. Replace dust filter every 
240 hours of operation. 
5. Repiace sample pump 
every 5030 hours of 
operation. 
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TABLE 11-l. SUMMARY OF MAINTENANCE - F!ELD EQUIPMENT 

Instrument Maintenance Schedule Spare Parts 

pi-i Meter 1. Calibrate daily, prior to pH buffers 
“Se. Batteries 

paper towels 
disposable gloves 
plastic cups 

Temperature/Oxygen Meters 1. Calibrate if monitor goes Battery charger 
(probes) Off. 

2. Check battery and 
recharge when low. 
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SECTION 12 
SPECIFIC ROUTINE PROCEDURES USED TO ASSESS 
DATA PRECISION, ACCURACY AND COMPLETENESS 

12.1 ACCURACY ASSESSMENT 

In order to assure the accuracy of the analytical procedures, an environmental sample 
is randomly selected from each sample shipment received at the l&oratory, and spiked 
with a known amount of the analyte or analyses to be evaluated. In general, a sample 
spike should be included in every set of 20 samples tested on each instrument. The 
spike sample is then analyzed. The increase in concentration of the analyte observed 
in the spiked sample, due to the addition of a known quantity of the analyte, compared 
to the reported value of the same analyte in the unspiked sample determines the 
percent recovery. Control charts are plotied for each commonly analyzed compound 
and kept on instrument, matrix, and analyte :specific bases. The percent recovery for a 
spiked sample is calculated according to the following formula: 

%R = Measured Amount in Spiked Sample - Measilred Amount in Sa&_ X 100 
Known Amount Added 

12.2 PRECISION ASSESSMENT 

Spiked samples are prepared by choosing a sample at random from each sample 
shipment received at the laboratory, dividing the sample into equal aliquots, and then 
spiking each of the aliquots with a known amount of analyte. The duplicate samples 
are then included in the analytical sample set. The splitting of the sample allows the 
analyst to determine the precision of the preparation and analytical techniques 
associated with the duplicate sample. The relative percent difference (RPD) between 
the spike and duplicate spike are calculated and plotted. The RPD is calculated 
according to the following formula. 

RPD = [Amount in Spike 1 - Amount in Spike 21 x100 
0.5(Amount in Spike 1 f Amount in Spike 2) 
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12.3 COMPLETENESS ASSESSMENT 

Completeness is the ratio of the number of valid sample results to the total number of 
samples analyzed with a specific matrix and/or analysis. Following completion of the 
analytical testing, the percent completeness will be calculated by the following 
equation: 

Completeness = lnumber of valid measurements) X 100 
(number of measurements planned) 
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SECTION 13 
CORRECTIVE ACTION 

13.1 CHANGE CONTROL 

Prior to implementation, changes to original documents, procedures, and specifications 
will require approval by the parties originally responsible for approval of this document. 
It is the responsibility of project personnel to appropriately record the change and to 
make the documentation available to the PM and SQCS. The effect of the change on 
the project will then be evaluated by the PM and SQCS. A descrip!ion of the proposed 
change, along with the results of the evaluation, will be presented to the Navy for 
approval. Following Navy approval, the change will be documented as a revision to the 
original document to reflect the work as actuaily performed. 

13.2 FIELD CORRECTIVE ACTION 

Nonconforming items and activities are those which do not meet the project 
requirements, procurement document criteria, or approved work procedures. 
Nonconformances may be detected and identified by: 

. Project Staff - During the performance of field investigation and testing, 
supervision of subcontractors, and preparation and verification of 
analyses and design, 

. Laboratory Staff - During the preparation for and performance of 
laboratory testing, calibration of equipment, and quality control activities, 
and 

. Quality Assurance Personnel - During the performance of audits or daily 
review of field reports or data. 

Each nonconformance affecting quality wit! be documented by the personnel identifying 
the nonconformance. For this purpose, a standard form (e.g., Nonconformance 
Report), resuits of laboratory analysis quality control tests, audit report, internal 
memorandum, or letter will be used as appropriate. Documentation will include: 

e Identification of the individual(s) identifying the nonconformance, 

. Cause and description of the nonconformance, 
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. Method(s) for correcting the nonconformance (corrective action) Or 

description of the variance granted, 

. Schedule for completing corrective action, and 

. Any required approval signatures 

Documentation will be distributed to the Program Quality Control Manager (PQCM) with 
copies to the PM and SQCS. It is then the responsibility of the PQCM to approve and 
initiate resolution for the institution of the necessary corrective action to the 
nonconformance. Documentation describing the nonconformance and the corrective 
action implemented will be placed in the project file. Completion of corrective actions 
for significant nonconformances should be verified by quality assurance personnel as 
part of future auditing activities. 

Any recurring nonconformance should be evaluated by project, laboratory, and/or 
quality assurance personnel to determine its cause and appropriate changes instituted 
in project requirements and procedures to prevent future recurrence. When such an 
evaluation is performed, the results will be documented. 

13.3 LABORATORY CORRECTIVE ACTION 

Corrective action in the laboratory may occur prior to, during and after initial analyses. 
A number of conditions such as broken sample containers, multiple phases, low/high 
pH readings, and potentially high concentration samples may be identified during 
sample log-in or just prior to analysis. Following consultation with lab analysts and 
section leaders, it may be necessary for the Laboratory Quality Assurance (QA) Officer 
to approve the implementation of corrective action. The laboratory standard operating 
procedures (SOPS) specify some conditions during or after analysis that may 
automatically trigger corrective action or optional procedures. These conditions may 
include dilution of samples, additional sample extract cleanup, automatic 
reinjectionlreanalysis when certain quality con!rol criteria are not met, etc. 

The bench chemist will identify the need for corrective action. The Laboratory Project 
Manager, in consultation with the Laboratory supervisor and staff, will approve the 
required corrective action to be implemented by the laboratory staff. The Laboratory 
QA Officer will ansure implemeniation and documentation of the corrective action, If 
the nonconformance causes project objectives not to be achieved, it will be necessary 
to inform all levels of project management including the USEPA RPC to concur with the 
corrective action. 
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These corrective actions are performed prior to release of the data frum the laboratory. 
The corrective action will be documented in both Laboratory’s corrective action log 
(signed by analyst, section leader and quality control coordinator), and the narrative 
data report sent from the laboratory to the MK Project Chemist. If corrective action 
does not rectify the situation, the laboratory w/II contact the NSWC Project Manager. 

13.4 CORRECTIVE ACTION DURING DATA VALIDATION AND DATA 
ASSESSMENT 

The facility may identify the need for corrective action during either the data validation 
or data assessment. Potential types of corrective action may include resampiing by the 
field team or reinjectionlreanalysis of samples by the laboratory. 

These actions are dependent upon the ability to mobilize the field team, whether the 
data to be collected is necessary to meet the required quality assurance objectives 
(e.g., the holding time for samples is not exceeded, etc.) When the MK Project Chemist 
identifies a corrective action situation, it IS the MK Project Manager who will be 
responsible for approving the implementation of corrective action, including resampiing, 
during data assessment. All corrective actions of this type will be documented by the 
SQCS. 
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SECTION 14 
QUALITY ASSURANCE REPORTS (POST-AUDIT) 

Following completion of an audit, the auditors will prepare and submit an audit report to 
the MK Project Manager or, as necessary, the Laboratory Manager. This report will 
serve to notify management of audit results. The report may also be sent to other 
individuals contacted during the audit and the management of any affected 
subcontractor. 

The report will be prepared as soon as possible (within 30 days) after the audit and 
contain, as appropriate: 

. Date(s) of the audit 

. Identification of audit participants 

. Identification of activities audited 

. Audit results 

. Description of items requiring corrective action and, if possible, the means 
for correction 

. Due date for completion of corrective actions and/or audit response 

. Means for audit response (i.e., in writing) 

. Impact, if any, on project schedule 

If corrective action is required in the audit report, the corrective action will be 
undertaken and completed on schedule unless sufficient evidence can be provided to 
prove that the action is unnecessary. 

The individuals audited will respond in writing to the audit report. The response will 
clearly state the corrective action taken or planned. If all corrective ac!ions have not 
been completed prior to issuance of the audit response, a scheduled date for 
completion must be provided. 

- 
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APPENDIX A 

FIELD DATA SHEETS 



Table A-l. Field Equipment List (Pilot Scale) 1 



Table A-l. Field Equipment List (Pilot Scale) 

Notes: 
1~ A checkmark is placed under the column “Collected” once the item is inventoried at the Site. 

2. The above list should be reviewed carefully prior to work beginning to make sure all necessary items 
are accounted for. 

- 



Table A-l. Field Equipment List (Pilot Scale) I 

Category/item 
Health and Safety 

Copy of MK Sa ety an 

Plan for SouthDiv Confran 

K Supervisor Accident In- 

“collected” once the item is inventoried at the site. 

are accounted for. 

c:\ann\craneijanqapp\feqpa.xls 



TNT SOIL TEST KIT WORKSHEET 
Abs background 

Abs control 

1 2 3 4 5 6 



?DX SOI’ TEST KIT WORKSHEET 

ABSORBANCE 



APPENDIX B 

LABORATORY REPORTING LIMITS 
FOR BIOFACILITY PROJECT ANALVTlCqL METHODS - 



SOUT,‘.‘NEST LA6ORATOR)‘OF OKLAHOMA, INC. 
V&tiles 

-. 

. 

-’ 

Test Code 
Method 
M;ltrir 

MS300 
SW846 8240. 3rd Edition, Nov. 1986 
Soil-Water ,..- _.... 

Sample Volume 
Initial Calibration 

Continuing Calibration 50 ppb, %D = 25% for CCC Compounds 

I 

--s I ,..-- - 

COMPOUND CAS NUMBER t WATER 1 S31L 1 WATER t SOIL 

- ccc “SPCC 
Ali the above volatile compounds are referenced from PQL Table II, Rw. 0. Sept.. 1986 

3-l rev 2.la 05114/? 
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. 

SOlJThvVEST LABORATQRY OF OKLAHOMA, INC. 
Explosives 

Test Code GC200 
Method SW846 8330. 3rd Edition, Nov. 1992 
Matrix Waler-Soil 
Extract Volume 1 ml -29 
Initial Calibration 3 replica@ of a 3 point calibration. %RSD = 20 
Continuing Calibration single point calibration. %D = 15 
lnstrumenffanalysis date (soils] inst 12 - Z/94 
Instrument/analysis date (watel inst 12 - 2/94 

COMPOUND CAS NUMBER 

MDL = 3.i4 ( for 99 perceni confidence: from the “Student’s I Value” table) times the 
standard deviation of seven replicates of a spiked sample m&ix analyzed USin9 the 
pertinent calibration. Reference: Federal Register. July 1982. 

- 

0-L rev 2.1 a 0511419 



SOUTHWEST LABORATORY OF OKLAHOMA, INC 

Metals reporting limits by ICP 

Method 
Matrix 
Extract Volume 
Initial Calibration 
Continuing Calibration 

Sw846 Third Edi!ion, Nov. 1986. Method 6010 
Waler-Soil 
lOOmL-lg 
o-1000 ug/L -varies 
l/Z high std 

I 
*-_. , 

COMPOUND CAS NUMBER Services 1 WATER 1 

SOIL MOL’S <03/22/95’ 

6-3 
rev 2.1a 05/l‘! 



SOUTHWEST LABOKATORY.OF OKLAHOMA, INC. 

. 

TEST CODE 
Method 
Matrix 

Metals reporting limits by ICP 
MT600 
SW846 Third Edition. Nov. 1966. Method 6010 
Water-Soil 

Extract Volume 
Initial Calibration 
Continuing Calibration 

COMPOUND 

100mL - 19 
O-1000 ug/C -varies 
112 high sld 

CAS NUMBER 

wJ=gj 
L MIX’S <03122/95> 

Test Code 
Method 
Matrix 
Extract Volume 
initial Calibration 
Continuing Calibration 

Mercury by Cold Vapors 
MT310 
SW646 Third Edition. Nov. 1986 
Water-Soil 
1 OOmL - 0.29 
0 - 10.0 UglL 
112 HIGH ST0 

PRACT. PUPINT. LlMITl MDLS’ ITe( 

COMPOUND CAS NUMBER WATER 1 SOIL ( WATER i SolL @e(Method 
9 ILid / -ig/L ) mqlkg ( ug/L I mglk 

Mercury ) 1 +7439-97.6 1 I 1 0.15 I IMlj 7470 

,Mercury ( +7439-97-6 I ) 0.075 IMIi 7471 

’ DATA EASED ON MIX’S ON <04/17/95> 

Metals reporting limits by Low Level ICP 

TEST CODE MTE03 
Method SW846 Third Edition. Nov. 1966. Method 6010 
Matrix Water-Soil 
Extract Volume 1OOmL - lg 
Initial Calibration O-500ugJL - varies 
Continuing Calibration l/2 high sld 

Test 
COMPOUND CAS NUMBER Services G,,,,, 

List “lj,L ( II 

Arsenic +7440-38-2 MT053 
Lead +7439-92-l MT243 
Selenium +7702-49-2 ) MT383 
Thallium +7440-28-O [ MT453 
‘DATA BASED ON WATER MDL’S <01105/95> - SOIL MDL’S Al ?E TO UPDATED 

69 
rev ?.la 05/14/l 



9 
SOUTHWEST LABORfiTORY OF OKLAHOMA, INC. 

Metals by Graphite Furnace 

Matrix 
Extract Volume 
Initial Calibration 
Continuing Calibration 

Water-Soil 
lOOmL- lg 
o-100 uglL - varies 
l/2 high std 

COMPOUND CAS NUMBER 

9 

0-s 
rev 2.1a 051131 
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.b 

SJUTHWEST LABORATORY OF OKLAHOMA, INC. 
Metals Toxicity by TCLPlEP Toxicity 

Test Code MT940 

Method SW846 Third Edition. Nov. 1986. Method 6010 

Matrix Wafer 

Extract Volume HG 10mL ; ICP _ 50mL ~_ 
Initial Calibration HG O-10 ug/L: ICP o-1000 ug/L varies 

Continuing Calibration i/2 high std 

COMPOUND CAS NUMBER 

i3-G 
rev 2. ia 06/J. 



SOlJTl-WEST LABORATORY OF OKLAHOMA, INC 
Micellaneous Inorganic Analyses 

Test Code Methods various 

Method 
Matrix Water-Soil 

Extract Volume 
Initial Calibration 
Continuing Calibration 

I 
I Tn.-, , 1sac ) PITACT. c!“ANT. LIMIT 

COMPOUND I METHOD ) services 1 WATER 1 SOlL 
I I izf I mq/L mglKg 

Acidify 
r\lkalinity 
I\mmonia (ISE) 

‘nia (Dist) 
,- ,l?.l 

-.-. , ..~~ 
SM4c I led”“< I 1 

EPA31G.t 
EPA350.3 
EPA350 - 
FDA?“” 

, 

I 
II 

Ammo ILL IN020 1.0 10.0 

Bromior [IL, I I L, ,,,J.o IN030 0.2 1.0 
Chemical Oxyqen Demand 1 1 EPA410.4 IN090 10.0 100.0 

- - . n p’“d.3 llr-\ IF’--- !.” 
_ I I I I v I I . . c  \‘W, 

I I EPA300.0 d”53 1 “.L I 

Chloric te (by titration) I ! EPA3253 II 4050 I 6.1 1 1.0 

ran 3h,or,“- ,D^r:A,,ql\ I I FPA330.4 iN070 ( 0.2 1 - 
D IN075 1 0.1 1 - 

115 ,~Sr2~U”~I, I  
- .  I  . ,  

Chlorine (free) SM40’3 

Color SM204, 
Corrosivity pH (@IX C) SW646-9’ 
Cyanide (Total) swB45-SC 
Cyanide (Amenable) sws46-(lo !” 

Density SM210B 

%oride (IQ r -.-,... A 

‘luoiide (SE) L,rn.Fw 

‘As CaC03) EPA130.- 
[Hexavalenl Chromium SW646-7 

1 IN100 1 - I - 1 

~7 II”,..” I.- 
196 MT169 0.05 0.25 

ll,ld,C (Color) 
litrate (IC) 

[Nitrite (Color) 
-4itrite (IC) 
Xl & Grease 

EPA300.v 
EPA353 - 
EPA30C 
EPA354.. 
EPA300.0 
EPA413.1 
--. ._^ ^ 



I C”fi-l.77 3 1 IN307 1 2.0 1 2.0 
^. 

.~I,/ ,Y , V.. 
I 

.l 1 IN270 10.0 I - 
.3 / IN170 1.0 10.0 

IN045 0.4 100.0 ~- 
0.0 10.0 I I - . . - - - - IN060 

rbon SM503E j IN212 0.5 10.0 
I I EPA1603 1 IN21 

c ..I 

LrrTdr , t 

ASTM 5-1552 
SM5121 

EPA160 

~Sdfite 

Sulfur 
surfactants (MEAS) 

Xssolved Solids 
:‘eidahl Nitroqen 

Carbon 
, ,~c----_ 

0-s 
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APPENDIX D 

LABORATORY SAMPLE CUSTODY PROCEDURES 



SOUTHWEST LABORATORY 
OF OKLAHOMA, INC./AMERICAN 

ANALYTICAL & TECHNICAL SERVICES 
I’ 

STANDARD OPERATING PROCEDURE 
FOR LABORATORY DOCUMENTATION OF 

SAMPLE CUSTODY 

REV 2.1- 7/25/96 

CONTROLLED DOCUMENT: 
DO NOT COPY! 

.b’PROVAU BY: 

Name: Mike Butler 

Signature: 

Title: Sample Receivirlg Mnnager- 

Name: Chuck Hoover Title: QA/QC Oflicer __ 

Sigllnture: k/-L 9 
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1. CELGGOF-CUSTODY 

I. A critical aspect of sound s.ample collection and analysis protocols is fhc maintewncc of 
strict COC proccdurcs. COC proccdurcs iocltidc inventorying and documentation during 
sample collcction, shipment, zwd laboratory processing. A sample is considered to bc in an 
individual’s custody if the sample is: (I) in the physical possession or view of the responsible 
party; (2) secured to prevent tampering; or (3) placed in a restricted area by the responsible party. 
The laboratory is rcsponsiblc for this documcnration ofsample custody throughout the handling, 
processing, and anaslysis of samplrs. 

lI. SAMPLE LABEL 

A. Dcscripion-Field Smnplc Lobe1 

I. A label is atuchcd to ail sample containers at the time of collrction. The label is written in 
indelible ink and contains the fol,lowing information: 

a. Sample number/identification 

b. Date and time collected 

t. Purpose of the sample (amdytc and sample group) 

d. Source/location and locxion of the sample 

c. Contract task number xld title of project 

f. Preservative used (if any) 

g, Collector’s name or initials 

2. An cxarnple of a sxnplc label is presented in Figwc 3.1-A 

III CEIAJIN-OF-CUSTODY RECORD-EXTERNAL. COC 

A. lhcripliort 

I. Sample custody is initiated with the dctailcd record keeping by the field san~pling pcrso~mcl. 
COC establishes the documcnraion sod control ncccssary to identify and trxc a sample 
from sample collection to final analysis. It includes field sample lab&g to prcvcnt mix-up, 
custody seals to prevent sample tampering, sccurc custody, and provide the rccordcd 
support information for potential litigation. 

2. COC forms xc used to document the integrity of all samples. To maintain a record of 
sample collection, transfer between personnel, shipmcr:t, and rcccipt by the Iabomtory. J. 
COC form will be filled out for each sample set at each sanq~ling location. The COC form 
will contain the following information: 
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il. 2mplc number (for cacb sample in shipment) 

b. Collection date (for each sample shipment) 

c. Time sample was obtniwdior collcctcd 

d. Number of containers of each sampIc 

e. Sample dcsctiption (environmental matrix) 

f. Analysts required for ex11 sample 

g. Shipment number 

11. Shipping address of the laboratory 

I i. Date, time and method of shipment 

i Spaces fo be signed as custody is transferred 

p Procedure 

I. The individual in charge of shipping samples to the laboratory is also responsible for 
completing the COC form. This individual will also inspect the form for completeness and 
accuracy. Any chmgcs made to the COC form sba.ll bc initialed by the pcrson making ‘-~ 
change. An example of the COC form is presented in Figure 3.2. 

IV. TRANSFER OF CUSTODY AND SHIPMENT-EXTERNAL 

A Proccdurc 

1. Samples are to be accompanied by M approved ~COC record. When the possession of 
samples arc transferred, the individual relinquishing the samples signs and records the date and 
time on the COC document. The individual receiving the samples repeats the procedure. This 
record represents the official documentation for all transfcrencc of the sample custody un::: tbc 
samples have arrived at the laboratory. 

2. If samples arc to be split with anot!5er laboratory facility or govcmmental agency, a separate 
COC record is prepared for those samples. llis COC record indicates with whom the 
samples have been split and is appropriately signed and dated with the time of transfer of 
splits. 

V. LABORATORY CUSTODY PROCEDURES-1NTERNAL 

A Procedure ._ 

1. The Sample Control program dcscribcs the laboratory custody proccdurcs associated t 
sample rcccipt, storage, preparation, analysis and security, Sample control is maintainca 
at SWLO through the use of several tracking systems designed to protect sample integrity. 
Tracking systems include the use of laboratory COC procedures and sample analysis rcqucsts (in 
thcformofworkshccts), IntcmalChain-of-Custodyforms,thcLabontorytnfomntionMJnagcmcnt 
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System (LIMS), Laboratory Log Books (Estrxtiou. Digestion and Analyticcll Run Logs). 

u. Son1plc Trockir,g 

I. An overview of the sample tracking and Intcmal Cbti~ of Custody, (ICOC) proccdurc to be 
employed is presented in fhc Figure 3.3 flow di.a.grun. It includes the following components: 

a.. Laboratory COC documentation is initiated by the SC when the sample is relinquished 
by the courier. 

b. After sample shipment arrival, the SC begins sample iuspection and log-in. All samples 
arc inspcctcd: comparisons arc made bctwcctl the clients papcnvork and that papcnvork 
supplied by the Project Of?icer (i.e., PLnalytical Request Form, Figure 3.6). Anomalies arc 
noted in the sample log inshcet (Figure 3.9) foml and the Client/Lab Communication sbcct 
(Figure 3.5) as the client is notified. 

c. Suspected Radioactive samples arc handled and “screcncd” by the Radioation Safety Ofiiccr 
or Designee as per SOP, SWL-R0139 in the Radiation Control Area. 

d. Each sample is assigned a unique SWLO laboratory identification number which is cross- 
coded with the client’s identification. Sample idcntifieation information is entered into the 

computerized laboratorydata base, and theassignednumbcr is uscdto tncksamplc locations 
and status throughout the analytical process. 

2. The following sample information is recorded into the computerized laboratory database system: 

a. Customer and project information 

b. Date of rcccipt 

c. Client identification 

d. Date sampled 

e. Matrix Type 

f. Number of containers 

g. Analytical requirements 

II. Other pcrtincnt comments 

i. Radiation Screening results (RAD samples only) 

3. The SC logs in samples with the tests and test code information supplied by the project officer on 
the Analytical Rcqucst Form (figure 3.6). 

4. The field COC document is completed and copies arc rctumcd to the appropriate party(s). 

5. After the sample is logsed in, a LIMS gcneratcd work sheet (figure 3.7) andan Intcmal COC form 
is gcncrated (figuc 3.9 ). 

6. The work sheet informs the analysts/dcpartmcnts of samples in-house. 

-D-s 



I. This ICOC documents the mcwcment ofthc sample from storage lo sample preparation and back 
to sample storage. 

8. When the sample preparation is concluded, Sample Preparation Logs xc complctcd and filed in 
tllc appropri~2tc project fib, along with analytical instnmcnt logs (see figures in dlc aXd~kJ 

SOPS), 

9. Suftises are assigned to svnplc IDS fo indicate special trcat~nent/a~~Iysis. These suffiscs include 
fhc following: 

a. MS - Matrix Spike 

b. MSD - Matrix Spike Duplicate 

c.DL - Dilufion 

d.RE - Reextraction/Analysis 

e. s - Spike (Inorganics) 

f. D - Duplicate (Inorganics) 

g.L - Serial Dilution (lnorganics) 

h.A - Post Digestion Spike (Inorganics) 

IO. When all analyses are complete ICOC documents arc filed with appropriate data in the report 
file. 

I I A monthly archive list is gencratcd from LIMS (see tigurc 3.14). Sample disposal is documented 
on the Sample Archive List (tigurc 3.14). 

12. Inaddition tothc intemalandestcmal COC documents, acomputcr-generated listingofthcsunplc 
analysis pxameters is used to control sample flow and facilitate tracking within the laboratory. 
Each laboratory unit is given the list of parameters and is responsible for maintaining sample 
integrity (holding time), fulfilling COC requirements, scheduling sample flow, and tracking sample 
status. 



ern0rIcTyt-J JO iGOleroqrrl CUSTODY SEAL 
eJn&?ufi!S 

Dale 

-was haoxsn3 
Signature 

Southwest Iabo~t0l-y of okIaholm I 

FIG. 3.1-U Example Custody Seal 
for Sample Containers/Coolers 
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A 
Sample InspectIon 
[PrImor/ & serondory 
ccmtdnersj 

Radinlian rcrccning. 
RAD Snmples Only 

-. 

( Sample Log4n 
[Asrtgrled unlqve 
IO Number/ 

Smnple Relinquirhcd to 
Appropriate Labornlo~’ 
Technician. (Sample b 
mainfnincd io locked 

StOngC) 

Chain of Custody Documcnls 

completed and filed with 
approplialc data in Report File 
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CLIENT/LABORATORY 
COMMUNICATIONSYSTEM 

FIG. 3.5 Client/Laboratory Communication System 



I FIG. 3.6 Sample Requert Form/Analvsis Reauest Form ~1 
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I FIG. 3.7 LIMS Generated Sample Worksheet 
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FIG. 3.9 internal Chair8 of Custody 
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1 FIG. 3.10 Digestion Record 



FIG. 3.11 Sample Distillation Record 



.- 

FIG. 3.12 Sample Extraction Lot 
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VOLATILES W/MS RUN LOG 
“OLATI~CS GC,M DEPARTMENT 

SWOK / AATS 

TUNE FILE IO: METHOD FILES 

INSTRUMEKI: DATE 

cB,VI FILE 10: ARCWE TAPE I: 

FIG. 3.13 Volatiles W/MS RUII Log 
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A critical aspect of sound sample ~~iie~tion and 
analysis protocols is the maintenance ofstrict COC 
procedures. COC procedures include inventoryin? 
and documentarion during s.zxmple coilecrion. ship- 
ment. and laborarov processin!. .A sample is 
considered to be in an individunl’s cusrody if the 
sampleis: (1)inrhephysic~lpossessionorviewofrhe 
responsibleparry: (2)securedtopreventr~mperin~;or 
(3)placedinarestrictedareabytheresponsibleparty. 

3.1 CHAIN-OF-CUSTODY I 

SampleLabel 

Alabeiisattachedioallsamplrconr~inersnrthetime 
ofcollection. Thelabeliswritteninindelibieinkand 
containsthe following information: 

* Samplenumberiidendfiudon 

* Date and time collected 

- Purposeofthesampie(x&reandsample~roup) 

* Sourcellocationandlocarionofthesample 

- Contracttasknumberandtitleofproject 

* Preservativeused (ifany) 

- Collector’snameorinitials 

Chain-of-Custody Record 

Sample custody is initiated with the detailed record 
keepingbythefleldsamplinSpersonne1. COCesrab- 
lishes the documentsrion and control necessav to 
identifyand trace asample fromsample collection to 
final analysis. It includes field sample labeling to 
prevent mix-up. cusrody seals to prevent sample 
t~mperin~,securecustody.andprovidethe recorded 
supporrinfo~ationforpotenti~lliti~ation. 

2 1 Analyses 1 

FIG.3.1 EumpleofSample - 
BottleLabel 6rSampieTag. 



COCformsare used rodocumenrthe inre~ri~ofall 
record indicates with whom rhe samples have been 
spiitandisappropnafelysi~nedanddared\~i[hrherimc 

samples. To maintain a record ofsample coliecrion. ol transfer of splits. 
rransferbenveen ,xrsonnel.shipmenr. and receipr b) 
rhelnbora~orJ,aCOCformwiiibct’illedourforeach 
sampiesetateachsamplin~location. TheCOCform LaboratoryCustodyProcedures 
wiilconrainrhefollowin~informa[lon: 

: TheSampleConnoipromamdescribesrhelaborato~ 
* Samplenumber(foreaci~sampleinshipment) custody procedures associared wirh sample receipt. 

i storage. preparation. analysisandsecuriry. Sample 
- Collectiondate(fooreachsampleshipm~~nt) : control is maintained a[ SWLO through the use of 

several trackingsystemsdesigned roprotecrsxnple 
- Timesamplewasob~ainediorcoliecred I inregriry. 

. Numberofcontainersofeachsamplc j L;lboraroryCOCproceduresincludesampleinven~ory 
and record maimenance during sample collecrion. 

* Sampledrscriprion(en~~ronmcnralmat~:) shipmenr and laboratory processing. The Sample 
: Custodian (SC) managesand tracks thesrorageand 

* Analysesrequiredforeachsampie ; distributionofsamplesafrerrheirarrival. 

* Shipmentnumber hnoven,iewofthesamplerracltingandCOCproce- 
duretobeemployedispresenredintheFigure3.3flow 

* Shippingaddressofrhelaborarory i diagram. Itincludesfhefollowingcomponenrs: 

. Date.timeandmerhodofshipmeni ~ 1. ~boratorvCOCdocumenrationislNnatedbythe 
SCwhen rhe sample is relinquished by the cou- 

f Spaces 10 be signedascusrody is transferred. rier. 
I 

The individual in charge of shipping samples IO rhe -. 1 ? Afrer sample shipment arrival. the SC begins 

laboraroryisalsoresponsible forcompleringtheCOC sample inspection and log-in. Cooler tempera- 

form. This individual will also inspect [he form for I turesarerecordedforrhoseclientsrequesringi[. 

complerenessand accuracy ;\nychan%es made to the otherwisesamples receivedwarmwill be nored 

COCformshallbeinitialedbyrhepersonmakingrhe : on [he Chain-of-custody. Samples are checked 
change. AnexampleofrheCOCformispresenredin : forpreservxion in thesample preparation area 

Figure 3.2. and recordedon ExtracrioniDigesrion Logs.All 
samples are inspected: comparisons are made 
berween the clients paperwork and that paper- 
worksuppliedbytheProjectOfficer(i.e..Sample 

TransferofCustod? bookingInfo~a~ion.Figure3.5).Anomaliesare 
andShipment notedinrheCOCformandrheClienu’LabCom- 

Samples are IO be accompanied by an approved COC 
munication sheet (Figure 3.6) as the client is 
notified. 

record. When rhe possession of samples is trans- 
ferred.fheindividualrelinquishingrhesamplessigns 3. EachsampleisassignedauniqueSWLOlabora- 

IndrecordsthedateandtimeontheCOCdocumenr. toryidenrifica~ionnumberwhichiscross-coded 

Theindividualreceivingthesamplesrepesrstheproce- withrheclienr’sidentificarion. Sampleidentitica- 

jure.Thisrecordrepresenrstheoffici~documenration tioninfonnationisenteredintothecomputxized 

for all transference of rhe sample cusrody unril the Iaboratorl,database.andtheassignednumberis 

iamples have arrived at rhe laboratory. usedrotracksamplelocarionsandsratusrhrough- 
ourtheanalyticalprocess. 

ff samples are to be split wirh another laboratory The following sample information is recorded 

racility or governmental age”?. a separate COC into [he computerized laboratory dam base sys- 

record is prepared for [hose samples. This COC rem: 

* Customerandprojecrinformation 
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FIG.3.4 ProjecrSheet(InitialConracrForm) 



. Dareofreceipr 
3.2 l’RO.IECTI~‘ITI~LIZ,\TIO~ 

* Clientidendiication 

* Datesampled 

- MatrixT.ype 

SampleCustodian 

TheSCforrhelaborarory hasduriesandresponsibili. 
tiesthatincludebutarenorlimitel:o: 

* Numberofconrainers 
- Receivingsamples 

* Inspectingsampleshippingcontainers forpres. 
: ence.absencc.andconditionof: 

* 0therpemnentc0mmenrs Custody seals. locks. “evidence tapes”. etc. 

4. The SC logs in samples with [he tests :md rest 
codeinformarionsupplirdbyrheprojec~.officer ! 

Conrainerbreakageand/orconrainerinre~~ 

(figure 3.5 & 3.7) ; * Recordingtheconditionofborhshippingconrainers 
’ 

5. ThefieldCOCdocumentiscompletedandcopies 
and sample containers (bottles. jars. cans. erc.) on 

arererumedrotheappropriareparry(s). 
appropriate forms 

6. ~terrhesampleislo~gedin.aLI~lSgenerated : 
* Verifyingand recordingagreementornonagree- 

worksheet is ;enerated (Figure 3.9). 
menrofinfonariononsampledocumencs(i.e..sample 
tags. COC records. traffic reports. airbills. etc.) on 

7. The work sheer informs 11x analystsidepari- 
appropriate forms: if there is a variance. the Project 

menrsofsamplesin-house. 
Of~cer(PO)isnorifiedimmediately 

/ 

3. .A copy of the worksheet also documents the 
i * Signing appropriate documents shipped ivilh 

samples(i.e..airbills.COCrccord(s),rrafficreporrs. 
movementofthesamplefromstoragetosample etc.) 
preparation and back tosamplesrorage.These 
aremainrainedousiderhesamplestorageareas . 
whereiheanalystinirialsanddaiestheirremoval 

Initiating the papenvork for sample analyses on 

&return. 
appropriatelaborarorydocuments 

9. Based on specific contract requirements. any 
* Labelingsampleswirhlaboracorysamplenumbers 
andcross-referencinglaborato~numberswirhclient 

remainingsamplesareeirherarchivedinlocked ““mbersandsampletags(figure3.5,) 
storageareasordisposedofproperly. 

In addition to the internal and exrernal COC docu. 
- Placingsamples.samplee.~racu.andspentsamples 

men&. a computer-generated listing of the sample 
intoappropriatestorageand/orsecureareas 

analysisparamerersisused toconrrolsampleflowand ; . 
facilitate trackingwithin the laboratoy. Each Iabora- 

Controllingaccessrosamplesinstorageandassur- 

toryun~t~s~venrhelisrofparametenandisresponsit~le 
ingtharlaborarorystandardoperaringproceduresare 

formainraininesampleinte~nry(l~oldin~rin~c).fulfiII- 
followedduringsamplemovement 

ingCOCrequ~remenrs.schedulingsamplellow.and . 
irackingsamplesrarus. 

4~oniroringsampleCOCinthclaborator1, 

. Monitorin~sampletags 

* ~loniroringsroragecondirionsforpropersample 
preservation 

- Retumingshippingcontainersrosamplingteamsor 
clients 



3.3 SUIPLEFWXIPT 
OpeningShippingContainer 

Upon arrival at the laboramy. all sample shipping 
Noshippingconiainersshouldbeopenedexceprunder 

containersareopenedandinspecred. Fieldsampling 
anapproved hoodorinanapproved,well-venrilated 

personnelarenotifiedonthesamedayofanyproblems 
area. .ipproved hood space and/or approved. \vell 
ventilatedareJsshailbederemunedbyiheLaborato~’s 

concerningthesamplesordocumenrsassociaredwith Heai~handSafetyOfficerorrheCorporateHealthand 
rheshipmenr. Ifsamplesa~veonaSarurdayandfield SafetyOfficer. TheSCshallnoteonthesamplelog- 
sampling personnel are unavailable. nolificarion is ! in form rhe following: 
made on the nexr working day. : - Presence/ahsenceofrheCOCrecord(s) 

InitialReceipt * Presence/absenceofairbillsand/orbiilsoflading 
! documenringshipmenrofsamples 

iul samples will be received by one of the Sample I 
Custodians (SC). For weekend sample receipt. a I 

- Necessary project and sample information en- 

designatedpersonshallreceiverhesamplesandstore “osedwirhthesh’pment 
them properly for sample log-in processing rhe next j 
business day. ! * The remperature of the samples upon arrival is 

documenredonthechain-of-custodyfonn.Notifica. 
iUIsamplesreceivedshalIbecons~deredtobeh~ard. [ion of the Project Officer and Clienr is made when 

ous samples, and all shipping containers shall be I remperamrelimirsareexceeded. 

openedinan approvedexhausr hood or an approved. 
well-ventilated area. All personnel associated with I Sample Removal 
samplereceiptare required IO become familiarwirh 
safety procedures for rhe handling of hazardous 
samples. 

l TheSCshall~~oreonrheCOCformrhefollowir. 

1 

The objecrive of the sample receipt procedure is to 
* Conditionofsamples(inracr.broken.leakin~,cold 

ensurethatallpertinencinformarionabourrhccondi- 
: orambienr. headspace in VOAvials,etc.) 

[ion of the sample is recorded. - Presence/absence ofsample rags 

Examinationof Ifthesampleragsarepresent: 

ShippingContainer 
* Recordsampletagdocumenrconrrolnumbers 

TheSCorwillexaminetheshippingconrainerandshall I 
recordthefollowinginformaiionor. ,.,eCOCsample I - Comparesample tagswithCOCrword(s) 

log-insheet. Onlyoneprojecrorsample batchmaybe 
recordedpersheet. / * Documentwhetherfhesenumbersagree 

- Condirionofconiainer.notinganydamage,erc. - lfthesample ra_esarenorlistedontheCOCrecord. 
~ record this fact. 

* Presenceiabsenceofcusrodysealsandtheircondi- 
ti0n 

If an odor is noticed afrer opening [he shipping 
containerpriorrosampleremoval,itmusrbenoredon 

* Labelingonshippingcontainer rheCOC. 

~~.. 



SampleDocumentVerification immediately 10 correcr any log-in problems. In rhe 
e”e”tholdin~rimeforan~‘~sisisexcerded. [he Poor 

The SC will compare the foliowin% documenrs LO SCshallnori~vhefieldsamplingmanagerorrheclienr 

verifya~eementamon%lheinformarionconrainedon and requesl either resampiing or insrrucrion for 

them: (a)COC: (b)sampie rass:(c)preparedproject proceding wirh the analysis. If analysis is co be 

sheets: and(d) cormact requiremenrs. The SCshall performed on rhe originalsamples. rhe POshall nore 
documentagreementamong~heformsandshallno~e thefactrhatfhehoidingtimehasbeene.uceeded.and 

anydiscrepancies foundon [he sample log-in sheet. a commenr lo this effect shall be added IO rhe final 
repon. 

9 Ifall samples recorded on the COC record were 
receivedandnoproblemsobsen’ed. theSCwillsign 
the COC record in rhe “received for laborarory by” SamplesLabeling/Identifiwtion 
box. 

TheSCshallalsipnlaborarorysampienumbers.These 

m Ifproblems are noted. rhe SCwili sign the COC i numbers will be listed on a documenr to tross- 

record and note problems in the “remarks” box or : referencewirhtheclientnumber,sampleragnumber. 

referenceanotherformthatdetailstheproblems. ! 1 andlaborarorysamplenumber. 

n Ifdiscrepanciesarefound,rheyshallbereported 
rorhePOforclarificarion. 

In addition. samples to be analyzed are checked for 
holdingtimerequiremenu.~Vhensampleprese~tion 
andlorsample holding time requirements are not in 
accordance with rhe table. the appropriate PO is 
no&d. 

3.4 SAMPLE LOG-IN 

Followinginspeccionofshippingcontainers.records. 
andsamples. thesample informarionwill be added IO 
theprojecrinformarionontheprojectsheetbytheSC. 
Should any of [he project 
informationbeincompleteoranyorherproblemsarise. 
~hesampleshallbeplacedonholdandrheproblemwiil 
be noted on the Client/Laboratory 
Communication Sysrem Sheet (Figure 3.6). This 
problem sheer shall be forwarded to the PO for 
resolution.Thesamplesshallremainon holdunrilall 
informationnecessa~forlog-inisreceived. lnforma- 
tion concerning the sample will be enrered into rhe 
laboratory data base IO maintain anofficial record of 
receiprofthe sample. Correctionswill be madeonce 
rhe POresolvesallproblems. 

Laboratory sample numbering is comprised of an 
“Episode” number (Episode meaning client barch) 
followed by .Ol for [he first sample, .02 designating 
secondsample.erc. Thesenumbersaresequentially 
generated byrheSWLO”LIMS”system. 

Example: 
SWLO ID Client ID 
3001.01 SampleA 
3001.01 SampleB 
3001.03 SampleC 

Thisuniquesample numbershall be used forsample 
idenrificarionduringsrorage.analysisanddatareduc- 
rion.datavalidarion.and reporfing. 

3.5 SAMPLESPLITTING 

Whenclientssupplytheirowncontainersorwhenbulk 
samplesarereceived. theSCshallsplitthesampiesto 
providesufficientaliquorsforeachanalyticalproce- 
duretharistobeperformed. Thefollowing~idelines 
shallbeusedtodeterminethemannerinwhichsamples 
aresplir. 

Watcrsamples- InorganicParameters Only 

.4nysamplesnotproperl~preservedwiIIbenotedon 
theCOCandrhetieldsamplingmanagerwillbenorified TheSCwithrheappropriarelaboratorysecrion man- 

mmediately ofthe problem. Hewill determine Ihe ageerdere~~eiheminimums~plequanddesrequired 

lecessaryconecrive acrion. 
for analysis. If insufficienr sample exists IO produce 
thealiquorsneeded.theSCshallcontactthePOfora 

n rheevenr holding times may be exceeded. ihe PO prioriryIisrofparamerers.shallsplitthesamplesin[o 

ha~lconracrrhefieldsamplingmanagerort~eclir~: propercontainers.andshallcompletethelog-inproce- 
dure. 
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FIG. 3.9 Sample Work Sheet 



FIG. 3.10 Internal SampleTracking (Extraction Log) 
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FIG. 3.12 Internal SampleTracking (Sample Digestion Record) 
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FIG. 3.14 Sample Archive Record Sheet 



WaterSamples-Organicandinorganic 
Parameters 

When bulk samples arrive for both inorganic and 
organic analysis. the SC or personnel doing volatile 
analyses shall split out a portion for any required 
volatile analysis and transfer the samples 
toth.eProcessLaboratorywheretheremainderofrhe 
organicsplitshall bemade bytheOrganicEXraction 
GroupLeader. Thesamplewill bereturned totheSC 
tocompletesamplessplittingfortheinorgaticportion. 
asdesrribedabove. 

Sediments/SoilSsmples 

Everyeffortwill be made toacquiraduplicatealiquots 
of these matrices. Thesamplewill be made homoge- 
neousafteranyportion required forvolatile analysis 
has been removed by one or all of the following 
procedures: 

* Airdryi-ngandgxinding 

* Particlesepantion 

- Quartering 

TheOrganicEnractionGroupLeadershallobtainthe 
aliquot fororganicanalysisafteranyportionrequired 
forvolatileanalysis has beenremoved. Theremainder 
shall be given to the Inorganic LaboratorySupervisor 
forfurthersplitting. Ifinsufficienrmaterialexiststo 
provide minimum quantities. the PO shall provide a 
priority list ofparameters. 

are returned LO storage. AI subsets (extraction. 
digestares.erc.)ofthesamplesshall bekeptinlocked 
stora~ewhichiscontrolledbytheappropriatelabora- 
torymanager. 

3.7 SAMPLE STORAGE 

Oncethesampleshave beenloggedintothecomputer 
system.rheSCshallberesponsibleforthefollowing: 

SampleStorage 

I. Samplesandextractsshallbestoredindesignated 
ares;. 

2. Samples shall be removed from the shipping 
conrainerandstoredintheiroriginalcontainers 
unlessdamaged. 

3. DamagedsamplesaretobedocumentedandPO 
or the client is contacted immediately to notify 
himofthedamagedsamples. 

4. Storagearea temperaturesare tobemonirored 
daily. (see Figure 3.16). 

5. Samples removed from storage will be docu- 
mented. Alltransfersofsamplesaredocumented 
in the internal COC. 

G. VOAsampleswillbestoredseparately~omother 
samples. 

7. Standardsarenotstoredwithsamples. 

3.6 SAMPLE SECURITY i 3.5 LABORATORY DOCUMENTATIOX 

Southwest Laboratov is a secured facility. Samples 
aremaintainedinstorageareasexceptduringlabora- 
tory analysis. The work sheet informs the analyst of 
whatsamplesareneededforsamplepreparationand/ 
oranalysis(Fi,~re3.S).Intemalcusrodyofthesamp!e 
is documented in the Sample DigesrioniEwaction 
Logs,orinthecaseofVolatiles.rheCCIMSRunLog 
(see Figure 3.9 through Figure 3.11.) All laboratory 
personnelwhoreceivesamplesareresponsibleforthe 
care and custody of samples from the time each 
sampleisreceiveduntiIsamples(orappropriatedocu- 
mentationastodispositionoftheempryconrainers) 

FilIingofLog-in Information 

Worksheetsandinremalchain-of-custodyaresentlo 
thevariousdepartmenrs(i.e.inorganics.GC/MS.GC. 
etc.) 

TheSCoradesigneewillloginsamples.Thedateon 
rhereceiprformwillbethedareofsamplerec:iptinthc 
laboratory. Thetime.dateofcollection.andrecipienr 



namewill be noted in rhe remarkscolumn oia COC 
sample lo:-in sheer (Fiqrre j.S): and [he original 
receipt doLumeniarion will be artach?d to the COC 
record. 

SampleLog-in 
Document Storage 

There will be fwo repositories for documents associ- 
aredwithaproject. The firstreposiroryis rheprojecr 
file. Thisfilewillcontainrhe followingdocuments: 

- Contracts. purchase orders, task order. and/or 
olherworkaurhorizarion 

* Originalprojecrsheer 

* Cornpurer-genenredprojeccsheer 

* Projeccmodificationforms 

Tbesecondreposiroryforrelateddocumenrationisrhe 
analytical data file. which will contain a copy of the 
final project reporr/QC report and any other docu- 
ments related to the project analysis (i.e. I) signed 
airbill:Z)signedchain-of-custodies:3)worksheet;?) 
sample tags: 5) traffic reports: 6) benchshees; 7) raw 
data). 

Corrections to Documentation 

When it becomes necessary 10 make corrections LO 
any form ofdocumenrarion (e.g., sample tags, COC 
forms, daily logbooks), the obsolete information is 
crossedourwirhasinglelineandrhechangesaremade 
andinitialed byrhepersonmakingthechange. 

I, 

3. 

When sample analysis and all QC checks have 
beencompletedandafinalreponhasbeenissued. 
theunusedsampleponionshallbearchivedfora 
periodofnorlessrhan60daysafterthereporIhas 
been issued. 

The SC shall be responsible for returning all 
unused botrles.shippingcontainers.packingma- 
terials. blue ice packs. and if requested. [he 
unusedsampleportionsrorheclient. 

,4nysampieremainsshallbeproperlydisposedof 
aftera IZO-dayperiod.unlessfuunherinstrucrions 
are received from rhe PO or client. Sample 
disposalshall be documented on rhearchive lis( 
(Figure3.14.) 

For more information (Details on Disposal of 
Samples & Wasre) see Appendix B. 

I 

3.9 SAMPLE DISPOSAL 

Sample Disposal 
FIG.3.15 I5~ampleCustodySealforSample 

Ci3ntainersGolers 
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Notice 
Use of Serial Devices with MicroTIP 

When using a serial device, such as a 
printer or a computer, with MicroTIP you 
must turn MicroTIP off before connecting 
the printer cable to the I/O port. 

Operation of serial devices with MicroTIP 
is described in Sections 2.15, 2.16, 3.1, 
3.2, 3.3 (only in EX-4000) and 5.3. 
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WARNING 
THIS EQUIPMENT GENERATES, USES AND CAN RADI- 
ATE RADIO FREOUENCY ENERGY AND IF NOT IN- 
STALLED AND USED IN ACCORDANCE WITH THE IN- 
STRUCTION MANUAL, MAY CAUSE INTERFERENCE TO 
RADIO COMMUNICATIONS. IT HAS BEEN TESTED AND 
FOUND TO COMPLY WITH THE LIMITS FOR DOC STAN- 
DARD c108.8 AND FOR A CLASS A COMPUTING DE- 
VICE PURSUANT TO SUBPART J OF PART 15 OF FCC 
RULES, WHICH ARE DESIGNED TO PROVIDE REASON- 
ABLE PROTECTION AGAINST SUCH INTERFERENCE 
WHEN OPERATED IN A COMMERCIAL ENVIRONMENT. 
OPERATION OF THIS EQUIPMENT IN A RESIDENTIAL 
AREA IS LIKELY TO CAUSE INTERFERENCE IN WHICH 
CASE THE USER AT HIS OWN EXPENSE WILL BE RE- 
QUIRED TO TAKE WHATEVER MEASURES MAY BE 
REQUIRED TO CORRECT THE INTERFERENCE. 
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Chapter 1 Introduction 

Chapter 1 Introduction .% 

t.l 
ncluded with the instrument You will find the following 
standard accessories: 

I 

d 

R 
a 
P 
d 

!I 
C 
c 

I. 
1 

E 
n 

F 

l User’s Manual 
. 120/230 Volt Battery Charger 
l 17 cm (6.8”) Sample Line 
l 5 Spare Filter Cartridges 
l Shoulder Strap 

ksmove M;C~OTIPN and accessories from the shipping box 
nd examine them for any physical damage. Inform 
‘hotovac immediately if MicroTIP or the accessories are 
amaged. 

1struments being used outside the United States and 
:anada must have a new plug installed on the battery 
harger. See Appendix A. 

.2 RECHARGING THE BATTERY 

Before beginning operation of MicroTiP. the battery pack 
wst be charged. 

Jon?: Use only MicroTIP battery charger Photovac Part No. 
3550 16 for 11 OV or 395017 for 22OV. Using an- 
other MicroTIP battery charger will result in damage 
to the MP- 1000 battery pack or charger. 

Ensure MicroTIP is off by pressing the front of the 
power switch. See Figure 1. 

Set the voltage seiector switch on the bottom of the 
battery charger to ihe appropriate AC line voltage. 

Press the release button on the bottom of MicroTIP 
and remove the battery pack by sliding it backwards. 
See Figure 1. 

Plug the charger into the battery pack and then into 
an AC outlet. Allow rhe batterY pack to charge until 
the red LED on the battery charger flashes slowly. 

Page 1 
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j Chapter 1 Introduction 

If the battery pack is fully discharged this will take 
about 8 hours. 

I/O Connectors 

/ 

Shoulder Strap Connectors 
and Dust Cap 

/ Power ,Hrndle Fiara / 
1 

Release Button 

Sample Outlet’ /’ / 

Filter Housing 
Sample Line 

Figure 1 MicroTIP Layout 

After charging remove the charger, first from the 
wall outlet then from the battery pack, and slide the 
battery pack back onto MicroTIP. 

le instrument is now fully charged and ready for use. 
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I 

Chapter 2 Operation 

2.1 
MicroTIP measures the concentration of airborne photo- 
ionizable gases and vapors and automatically displays and 
records these concentrations. 

MicroTIP does not distinguish between individual pollutants. 
The reading displayed represents the total concentration Of 
all photoionizable chemicals present in the sample. 

Turn the instrument on by pressing the back of the power 
switch. The pump will start and the message “Warming up 
now, please wait” will be displayed. Within three minutes 
the following information will appear on the display: instru- 
ment status, current detected concentration, Event number 
(if the datalogger is on), time, and date. 

Instrument Status Instrument Status 
Current Detected Current Detected 
Concentration Concentration 

Event Number Event Number Time Time Date Date 

Figure 2 Normal Display 

MicroTIP operates automatically. The user reads concentra- 
tions directly from MicroTIP’s display. The display updates 
itself each half second. 

The Minimum, Maximum. and Average concentrations 
measured in each 15-second period are automatically re- 
corded in MicroTIP’s datalogging memory if the datalogger 
is turned on. MicroTIP’s memory holds 12 hours of concen- 
tration data. 

Concentration data can be played back from memory on 
MicroTEP’s display, sent to a printer in either tabular or 
graphical format or sent to a computer in tabular format. 

Page 3 
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Data are recorded by date, time, and by a sequential Event 
lumber. Data are played back by the user specifying a ,rart 
and a stop Event number. 

The keypad is used to set up and calibrate MicroTIP, and 
sllows the user to manipulate the concentrations measured 
snd recorded by MicroTIP in various ways. MicroTIP has 16 
:learly labelled keys for direct nume:,ic entryand for using 
NicroTIP’s functions. 

\I1 information entered from the keypad and stored in 
tiicroTIP’s memory is retained when MicroTIP is switched 
jff. The clock and calendar continue to operate and do not 
teed to be reset the next time MicroTIP is used. 

Z.2 TUTORIAL SESSION 

ro assist the user in learning the key functions, MicroTIP 
tas a built-in tutorial session which displays a two-line 
description of the function of each key. Pressing MicroTIP’s 
rUTOR key begins a tutorial session and pressing EXIT after 
my key ends the session. While in the tutorial session 
:eypresses have no effect on MicroTiP’s operation. 

Table 1 TUTOR Displays 

yress the TUTOP key and begin a tutorial session. Press 
:ach key and read the display. The tutorial display for eash 
rey is given in Table 1. 

BATT Shows battery V ALARM Shows set-point 
normally 6-8.5V for cone alarm 

DISPLAY Displays cone as MAX Displays highest 
graph or numeral cone measured 

LIGHT Shows intensity SETUP Sets date time & 
of detector lamp options for keys 

AUDIO Selects alarm or EVENT, Sets options for 
tone or no audio recording data 

PRINT Prints table cf TUTOR Press a key then 
recorded data read explanation 

-- 
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II f there are no options to the function then the key acts 
il nmediately. If there are options, then the current option is 
d lisplayed on the lower line. The user is prompted to display 
t: he other options by pressing the up arrow or down arrow 
k ,ey. Pressing ENTER confirms that the displayed option is 
c zorrect. If the function requires numeric input then the 
c :urrent value is displayed on the lower line. The user can 
c :hange it on the display by pressing the numeric keys. 
F ‘ressing ENTER confirms that the displayed value is correct. 

5 ;ome functions have multiple steps for options and/or 
I- rumeric inputs. These are arranged so that the most fre- 

q’ uently changed inputs are displayed first. Once the desired 
C! hanges ,lave been made the user can bypass the rest Of 

tt te steps by pressing EXIT. 

E ach key function is described in more detail in the follow- 
ir rg sections. Leave MicroTIP on and try each key in turn. 

.3 
: a numerical display is shown, pressing DISPLAY will 
hange it to a bar graph. If the bar graph is shown, pressing 
)ISPLAY changes ir to a numerical displav. The bar graph 
ange is selected with the SETUP key. 

. 
2 1.4 LIGHT 

‘ressing the LIGHT key switches the backlighting on to high 
xensity. The current intensity of the detector UV lamp is 
IISO displayed when the LIGHT key is pressed. Pressing the 

March ,992 

-. 
GRAPH Prints graph of CLEAR Erases the last 

recorded data - number pressed 

PLAY Replays recorded EXIT Cancels key with 

data on display no more changes 

CAL Calibrates with ENTER Confirms display 
zero & span gas then continues 

Table 1 - continued 

Page 5 
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I----- LIGHT key again decreases the backlighting intensity. :ress- 
~ ing the key for the third time turns the backlighting off. The 
‘brighter backlighting consumes more power and is recom- 
mended for use only in very dark locations. 

The displayed lamp intensity is the current visible intensity 
of the UV detector lamp. Lamp intensity is typically in the 
range 1000 to 4000 with a maximum of 4095. 

2.5 EAST 

Pressing the BATT key displays the current battery level. 
The battery voltage will be shown for 15 seconds and then 
the display reverts to normal. The normal operating voltage 
range is 6 to 8.5 volts. 

When LoBat is displayed there is approximately 10 minutes 
of operation left. If operation is continued with a low bat- 
tery pack another message will appear indicating that the 
batteries are critically low. MicroTIP will now turn off the 
detector lamp. To continue normal operation replace the 
discharged battery pack with a fully charged one. Recharge 
the discharged battery pack for at least 8 hours as soon as 
it is convenient. This reduces deep discharging of the bat- 
tery pack. 

Note: Deep discharging of the battery pack will result in 
loss of recorded da’s, setup parameters and may 
cause damage to the battery pack. 

Press the MAX key. The maximum concentration, the Event 
during which it was encountered, the time and the date of 
the occurrence wil! be displayed. This is shown for 15 
seconds and then the display reverts to normal. 

Press MAX then press CLEAR twice to reset the Max regis- 
ter. “Max Cleared” will be displayed with the current date 
and time. After 15 seconds the display reverts to normal. 

Recording of real time data is no? interrupted when the 
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CLEAR erases the last numerical entry. If a number is en- 
tered in error press CLEAR to erase the entry and reenter 
the correct number. CLEAR used in conjunction with the 
MAX key resets the Max register. 

2.8 EVENT 

Events may be used to identify a particular sampje Or Sam- 
pling location in memory. Recorded data are played. printed 
and removed from the datalogger by specifying a start and 
stop Event number. 

The EVENT key controls MicroTIP’s datalogger. Press the 
EVENT key to see the Event options. Press the arrow keys 
until the “Advance Event” option is displayed. To increment 
the current Event number press ENTER. 

Move to the next Event option by pressing the arrow keys. 
The datalogger can be turned off by selecting the Stop 
Recording option and pressing ENTER. MicroTIP will con- 
:inue to display the current detected concentration but no 
data will be recorded. There will be no event number shown 
In the normal display. To begin recording again, press 
EVENT and t:hen ENTER. The Event number is automatically 
ncremented by one when the datalogger or the instrument 
s turned on. 

‘ress the arrow keys to view the next option. The user can 
delete the current Event, all recorded Events or a range of 
Events. Press ENTER then use the arrow keys to select the 
desired option and press ENTER again. If a range of Events 
s to be deleted, MicroTIP will ask for the start and stop 
Event numbers. 

To reset the Event counter to 001, select the “Delete all 
Events” option and press ENTER. After Event 255, MicroTIP 
resets the Event counter to zero automatically. 

Note: De!eted information cannot be recovered. It is a good 
idea to play back or print the contents of the data- 
logger before deiering any information. 

Page 7 
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MicroTIP only stores the last Event number seen in a 15 
second period. To assign an Event number to a sample. the 
Event number should be advanced only once every 15 
seconds. If the Event number is advanced more than once 
in a 15 second period, lower Event numbers will not be 

stored. 

MicroTIP can record continuously for a period of 12 hours. 
After this time it begins to overwrite existing data one 
Event at a time. For example: 6 Events of 2 hours each are 
recorded. Event #7 will overwrite event #l if it is 2 hours or 
less in length. If Event #7 is greater than 2 hours it wi!l 
completely overwrite Event #2 as well. Let’s say Event #7 
is 3 hours, then Events #3, #4. #5, #6 and #7 are now in 
the datalogger. 

f it is necessary to retain a copy of recorded data, the data 
,hould be printed or stored in a computer at least once 
ivery 12 hours of operation. This will prevent loss of infor- 
nation when events are overwritten. 

!.9 EXIT 

‘he EXIT key terminates all MicroTiP functions except 
IISPLAY. When tXlT is pressed the display reverts to 
rormal. Most functions exi’ automatically if no key is 
rressed for 15 seconds. 

Yhen EXIT is pressed during printing or graphing, MicroTIP 
;tops sending information to the printer. The printer will 
:ontinue to print until its buffer is empty. 

!.lO SETUP 

rhe SETUP key allows MicroTIP to be set up for a specific 
rpplication. The current date and time are also set with the 
;ETUP key. 

‘ress SETUP and step through the options. Press ENTER to 
accept the displayed data or enter a numerical value using 

,he keypad and then press ENTER. If no values are entered 
7e display reverts to normal. To set up the instrument: 

..-, E- 

E: 

E: 

E! 
E’ 

E 

E 

E 

E 
E. -~ 

Ed 

E 

E 

E 

E 

E 

E 
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1. Press SETUP. -. 

2. The first option sets the full scale range for the bar 
graph display, the graph output, the audio output, 
and the 1 volt analog output. Use the up and down 
arrow keys to select the 20, 200 or 2000 parts per 
million fppm) range and press ENTER. This does not 
affect MicroTIP’s numeric display and datalogging 

3. MicroTIP has 10 Cal Memories for regular operation 
and one for High Sensitivity operation. Only one Cal 
Memory can be used at a time. Select Cal Memory 1 
with the up and down arrow keys and press ENTER. 

Jote: It does not matter which Cal Memory is selected, 
MicroTIP’s response is not specific to any one com- 
pound. The reading displayed represents the total 
concentration of all photoionizable compounds in the 
samole. 

1. Next enter the correct values for the current time. 
Press ENTER after each value. 

i. Enter the numerical values for the day, month and 
year. Again press ENTER after each selection. 

o connect the headset (Photovac Part No. 395030): 

Remove the dust cap from the l/O connector and 
plug in the headset. 

Press the AUDIO key and use the arrow keys to 
select one of three options for audio output and 
press ENTER. 

,udio output can be turned off altogether, set so there is 
udio output during an alarm condition only, or a continuous 
udio signal with the tone frequency being proponional to 
>e detected concentration. The volume is controlled by a 
nob on the headset. 

Page 9 
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2.12 ALARM 

The ALARM key displays the current alarm level and allows 
a new alarm level to be entered. 

1. Press ALARM to display the current alarm level. If 
this value is correct, press EXIT to return to the 
normal display. 

2. If a new value is to be set, enter the value, and press 
ENTER. 

When an alarm condition is detected the instrument status 
changes to “Alarm” and an audio signal is heard through 
the headset (only if “Audio on Alarm” is selected) and 
remains on until the alarm condition has passed or until it is 
turned off with the AUDIO key. 

rhe PLAY key plays back previously recorded data. If either 
‘Audio on Alarm” or “Continuous Audio” is selected the 
)layback audio output mot the real time output) is heard 
:hrough the headset. To enable playback audio output. 
xess AUGIO and select the desired output before pressing 
:he PLAY key. 

I. 

2. 

3. 

4. 

Press PLAY. Two options are available. Pressing 
ENTER begins playback where it was last stopped. 
Press the SETUP ( ‘1 key to set the playback options. 

Enter the start Event. If this Event is not available 
MicroTIP begins at the next higher Even:. An Evc:lt 
may not be available if the Event number was ad- 
vanced more than once in 15 seconds, or if the 
selected Event has been deleted or overwritten. 

Next select which value is to be displayed. either the 
Minimum. the Average, or the Maximum. with the 
arrow keys and press ENTER. 

, 

The data can be played back in either numerical or -:::;:>+& 
-_^..L:^^, A:--13-r hr nrmssinn the nacDl Av k*V- 

,= I/ 
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When MicroTIP is playing back recorded data it is also . . 
measuring and recording real time concentrations even 
though the instrument status is ‘Play”. If, during playback, 
an instrument status with a priority higher than that of 
“Play” is encountered in real time operation it will be dis- 
played, but MicroTIP will continue to play back. 

The playback speed can be increased or decreased by 

piiizq 
pressing the arrow keys. Information can also be viewed in 
the opposite direction, again by pressing the arrow keys. A 
forward arrow (>I appears in the display if data are being 
played forward or a backward arrow (<I if the data are 
being played in reverse. 

Press ENTER to freeze the display at any time and use the 
arrow keys to resume playback. Press EXIT to return to the 
normal display. 

The PLAY function provides a speed search to find the 
desired start and stop Event numbers for printing or 
graphing. 

2.14 CAL 

MicroTIP ,nust be calibrated in order to display concentra- 
tion in units equivalent to ppm. First a supply of zero air, 
which contains no ionizable gases or vapors, is used to set 
MicroTIP’s zero point. Then, span gas, containing a known 
concentration of a photoionizable gas or vapor, is used to 
set the sensitivity. 

Usually clean ambient 2% urn air. If 
there is any doubt. use a ccmmercial source of zero grade 
air and a second sampling bag. Span gas of the desired 
compound and concentration, required for calibration, may 
be obtained from a specialty gas supplier. See Appendix B. 

lsobutylene at 100 ppm in air is recommended as span gas. 
To calibrate the instrument use the Calibration Kit (Photovac 
Part No. 390033) as follows: 

1. Connect the supplied regulator to the span gas cylin- 
de<. Hand tighren the fittings. Observe proper han- 
dling techniques for all gases. 

Page 11 

/=-1-l 



MicroTIP MP- 1000 User’s Me- ~dl March 1992 

/ 

Chapter 2 Operation 

Paye 12 

!. 
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1. 

I. 

i. 

0. 

1. 

2. 

3. 

Open the valve on the gas bag by turning the valve 
stem fully counterclockwise. 

Attach the nut to the regulator. Hand tighten the 
fittings. 

Turn the regulator knob counterclockwise about half 
a turn to start the flow of gas. 

Fill the gas bag about half full and then close the 
regulator fully clockwise to turn off the flow of gas. 

Disconnect the bag from the adapter and empty it. 
Flush the bag a few times with the span gas and 
then fill it. 

Close the gas bag by turning the valve clockwise. 

Press SETUP and select the desired Cal Memory with 
the arrow keys and press ENTER. Press EXfT to 
return to the normal display. 

Press CAL and enter the desired response factor. 
tise Table 2, on page 21, to find the response factor 
for the compound of interest. If the compound is not 
in Table 2 or you are not looking specifically for one 
compound then em zr 1 .OO. 

The concentration detected by MicroTIP will be 
multiplied by the response factor before it is dis- 
played and logged. 

Expose MicroTIP to zero air. Press ENTER and 
MicroTIP sets its zero point. 

MicroTIP then asks for the span gas concentration. 
Enter the known span gas concentration and then 
connect the span gas bag adapter to the inlet. 

Press ENTER and MicroTIP sets its sensitivity. 

When MicroTIP’s display reverts to normal. MicroTIP 
is calibrated and ready for use. Remove tne Span ‘3a~ 
bag from the inlet. 
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MicroTIP has 10 Cal Memories and can be calibrated wit? 
10 different span gases or response factors if desired. Only 
one Cal Memory can be used at a time. Each memory stores 
a different response factor, zero point and sensitivity. To 
program the Cal Memories: 

1. Press SETUP and select the desired Cal Memory (1 
to 10) with the arrow keys. 

2. 

3. 

Exit from SETUP and press rhe CAL key. 

Enter the desired response factor and press ENTER. 

Note: It does not matter which Cal Memory is selected or 
which response factor is entered, MicroTIP’s re- 
sponse is not specific to any one compound. The 
reading displayed represents the total concentration 
of all photoionizable compounds in the sample. 

Follow the displayed calibration instructions. When 
the calibration is completed it is automatically stored 
in the selected Cal Memory. The span gas concentra- 
tion entered here is specific to the selected Cal 
Memory. 

rVhenever ,he insirument is calibrated, MicroTIP upda?es 
,he selected Cal Memory only. The instrument should be 
zalibrated at least once a day. 

!. 15 PRINT 

vlicroTlP was designed to be used with an Epson@ FX-80 or 
100% compatible printer with an RS232 serial interface. If 
3” Epson compatible printer is to be used, the primer cable 
,nd suitable adapter (Photovac Part No. 395006) should 
Nork. 

The printer must be set to 8 data bits and 1 stop bit to 
:ommunicate with MicroTIP. MicroTIP’s baud rate and 
larity must be set depending on the printer requirements 
defer to the printer user’s manual for more information. 

ahen MicroTIP is printing data it is also measuring and 
,ecording real :ime concentrations. To prim data: 

Page 13 
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Use the printer cable and suitable adapter (Photovac 
Part No. 395006) to connect the MicroTIP l/O con- 
nector to the printer. 

Press the PRINT key and then the SETUP f’) key to 
select the desired setup options. 

MicroTIP wil) ask for the number of the start and 
stop Events. Enter the desired values and press 
ENTER. 

MicroTIP will then ask if the selected data are to be 
formatted to fit on one 8’12” x i 1” page or if aif 
recorded data between the selected start and stop 
Events are to be printed. Use the arrow keys to 
select the desired option and press ENTER. 

Enter an ID number if desired. Any number up to 16 
digits long may be entered as an ICI number. The ID 
number can be used to differentiate between users 
or instruments. If more than one user is using a 
single instrument, each user wll use an individual 
number for printed reports. If more than one 
MicroTIP is being used, each instrument can have its 
own ID number on printed reports. 

If an ID number is not required, leave this option 
blank and move to tht next option by pressing EN- 
TER. 

Enter the baud rate and parity. These values are 
specific to the printer being used and must be set 
correctly. Again, refer to the printer user’s manual to 
determine the correct baud rate and parity. 

When the setup is correct, ensure the printer is on 
line and press ENTER. 

L ‘Fit on one page” is selected, MicroTIP will divide the 
elected data into 54 averaging intervals. One interval is 
lrinted on each line. 

nicroTiP stores one set of readings (Min. Avg and Vax) 
iach 15 seconds. In each averaging interval the printed 
ninimum is the minimum of all the stored readings in that 
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Figure 3 Printed Output 

ir lterval. The printed Avg is the average of all the recorded 

a verage readings and the Max is the maximum cf all the 
rl xorded maximum readings. 

7 -he following information is printed: 

a. The number of readings in an interval and the 
length of the interval are printed at the tOP of 
the page. In Figure 3 there are 39 readings in 
an interval and the interval is 585 seconds. 

b. The interval start time. The first interval in 
Figure 3 begins ar 12: IO. 

Page 15 
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c. The lowest Event number in the interval, oniy 
if the Event number has changed. 

d. The highest priority instrument status of the 
interval. See page 38 for a description of 
instrument status. 

e. Space for the user to add Notes to the report. 
Notes could include identification of particufar 
samples or sampling location based on Event 
numbers. 

If “Outout all data” is selected the header, containino the 
title, averaging interval and column headings, will only be 
printed on the first page of the printed output. Each of the 
following pages’ will contain 66 lines of data. 

Page 16 

To print all 12 hours of recorded data will require about 45 
pages and take about 10 minutes. The actual printing time 
will depend on the printer and print quality. While the infor- 
mation is being printed, the display shows that printing is in 
progress. The keypad will not accept commands until the 
present print job has been completed. 

Pressing EXIT during printing stops the job and the display 
reverts to normal. The printer NilI continue to print until its 
buffer is empty. 

2.16 

Pressing the GRAPH key prints the recorded data in graphi- 
cal format. When MicroTIP is graphing recorded data it is 
also measuring and recording real time concentrations. To 
graph logged data: 

1 Press SETUP to set the range for the graph. Use the 
arrow keys to select the 20. 200 or 2000 ppm 
range. 

2. Use the printer cable and suitable adapter (Photovac 
Part No. 395006) to connect the MicroTIP j/G con- 
nector to the printer. 

3. Press the GRAPH key and then the SETUP (‘1 ke 
select the desired selup options. 
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5. 

5. 

7 

3. 

9. 

MicroTIP will ask for the number of the start and 
stop Events. Enter the desired values and press 
ENTER. 

Select which values are to be graphed. Use the 
arrow keys to select from: 

:: 
Min e. Min & Max 

A”9 f. Avg & Max 

c. Max 9. Min & Avg & Max 

d. Min & Avg 

MicroTIP will then ask if the selected data are to be 
formatted to fit on a single 8’12” x 11” page or if all 
recorded data between the selected start and stop 
Events are to be graphed. Use the arrow keys to 
select the desired option and press ENTER. 

Enter an ID number if desired. Any number Up to 16 

digits long may be entered as an ID number. The ID 
number (can be used to differentiate between users 
or instruments. If more than one user is using a 
single instrument, each user will use an individual 
number for printed reports. If more than one 
MicroTIP is being used, each instrument can have its 
own :3 number on printed reports. 

If an ID number is not required, leave this option 
blank and move onto the next option by pressing 
ENTER. 

Enter the baud rate and parity. These values are 
specific to the printer being used and must be set 
correctly. Again, refer to the printer user’s manual IO 
determine the correct baud rate and panty. 

When the setup is correct, ensure the printer is on 
line and press ENTER. 

If “Fit on one page” is selected, MicroTIP will divide the 
selected data into the appropriate averaging interval. Six- 
teen intervals are graphed on each line. 

MicroTIP always stores one set of readings (Min. Avg and 
Max) each 15 seconds. In each averaging interval the 

Page i 7 



/ ** ‘a 
MicroTIP MP-1000 User’s Manual March 1992 

Chapter 2 Operation 

Page 18 

graphed mininum is the minimum of all the stored readings 
in that interval. The graphed Avg is the average of all the 
recorded average readings and the Max is the maximum of 
all the recorded maximum readings. The following informa- 
tion is printed: 

Figure 4 Graphed Output 

a. The number of readings in an interval and the 
length of the interval are printed at the tGp of 
the page. In Figure 4 there are 4 readings in 
an interval and the inierval is 60 seconds. 

b. Time is printed once every 16 intervals or 
every 16 minutes for the example In Figure 4. 
This time will be the start time of the next 16 
intervals. 
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t “Output all data” is selected the header, containing the 
itle, averaging interval and column headings. will only be 
lrinted on the first page of the graphed output. 

‘o graph all 12 hours of recorded data will require about 4 
‘ages and take about 10 minutes. The actual printing time 
dill depend on the printer and print quality. 
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Vhile the information is being printed, the display shows 
iat printing is in progress. The keypad will not accept 
ommands until the present print job has been completed. 

ressing EXIT during printing stops the job and the display 
?vens to normal. The printer will continue to print until its 
uffer is empty. 
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..17 HIGH SENSITIVITY OPERATION 

flicroTlP can be used as a high sensitivity leak detector. In 
ligh Sensitivity operation, MicroTIP does not read directly 
I ppm but displays a reading proportional to the total con- 
entration of photoionizable gases and vapors detected. 

luring calibration, no span gas is required. MicroTIP zeros 
:s reading with zero air and then sets itself to the maximum 
ensitivity. 

Press SETUP. Select the O-20 ppm display range 
with the arrow keys and press ENTER. 

i !. Select High Sensitivity with the arrow keys and 
press ENTER. 

I. Press EXIT. Select the bar graph with the DISPLAY 
key. 

Press CAL and calibrate MicroTIP with zero air. High 4 

,z q i’ 

Page i9 

c. The lowest Event number of the 16 inter& 
is printed, only if it has changed from the 
previous set of 16 intervals. 

d. The highest priority instrument status code Of 
the 16 intervals is printed. See page 38 for 
details of instrument status. 
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Sensitivity operation does not require span gas. 

Press AUDIO and select “Continuous Audio” with 

As MicroTIP samples air closer to the leak, the length of the 
shaded area on the display increases. LVhen used with the 
optional headset (Photovac Part No. 395030). the fre- 
quency of the tone increases as air closer to the leak is 
sampled. and the user need not watch the display. 

MicroTIP’s 3 second response time and detection limit of 
0.1 ppm isobutylene permit fast detection of small leaks. 

2.18 RESPONSE FACTORS FOR GASES AND VAPORS 

In situations where only a single pure compound is present 
in air, MicroTIP should be calibrated with a standard of that 
specific compound as span gas. MicroTIP’s 10 Cal Memo- 
ries can be used to store calibration information for 10 
different span gases. 

MicroTIP’s reading will always be influenced by any other 
photoionizable compounds present in the air sample. Even if 
MicroTIP has been calibrated with a specific compound, its 
response is not specific and the presence of another impu- 
rity may render the numerical result invalid. 

It is often impractical to carry a range of different standards 
into the field. Approximate results can be obtained by cali- 
brating MicroTIP with the recommended span gas and 
entering the appropriate response factor. The response 
factor is based on the ratio of the response of the specific 
compound to the response of the span gas. The response 
factor multiplies MicroTIP’s reading then displays and 
records it (if the datalogger is on). 

Table 2 gives response factors from which approximations 
can be made for guidance purposes. Data extrapolated from 
the use of response factors must be regarded as interim and 
approximate only. Table 2 should be used only for concen- 
trations up to 100 ppm of the specific compound. because 
response factors change with concentration. 
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‘o use the data in Table 2: 

Press the CAL key and enter the response factor for 
the specific compound. 

!. Calibrate MicroTIP with zero air and 100 ppm span 
gas as oescribed in Section 2.14. 

Expose MicroTiP to the sample. The displayed read- 
ing is the approximate concentration of the speclflc 
compound. 

Compound Response 
Factor 

Acetone 1.2 
Benzene 0.6 
Butyl Acetate 2.9 
Cyclohexane 1.9 
Cyclohexanone 0.9 
Ethyl Acrylate 3.3 
n-Heptane 3.7 

Methyl Ethyl Ketone 0.9 

Methyl lsobutyl Ketone 1.1 
Methyl Methacrylate 1.5 
n-Octane 2.6 
Perchloroethylene 0.7 
Styrene 0.5 
Toluene 0.5 
Trichloroethylene 0.6 

Table 2 Response Factors 

dote: These response factors serve as a guide to concen- 
trations measured by MicroTIP wirh a 10.6 eV lamp. 
Results are expected to be accurate to within +I- 
10ppm or +/-25% of result, whichever is greater. 
Accuracy of response factors to other gases and 
vapors may differ from rhat stated. 

These responses are measured relative to 
izobutylene span gas. 
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3.1 
MicroTIP is designed to interface with an Epson FX-80 or 
100% compatible printer with an PS2.32 serial interface. 
The printer cable (Phctovac Part No. 395006) has been 
configured for this application only. If the printer being used 
is compatible with the Epson FX-80, then the supplied 
cable should work. If it does not work then a different 
cable may be required or the existing one may require 
modification. If you are unsure of the compatibility of the 
printer refer to the printer user’s manual or contact the 
printer manufacturer. 

In order to modify the existing printer cable the pinout 
information for the printer connector is required. Refer to 
the printer user’s manual for specific details. The pinouts 
for the MicroTIP printer cable are shown in Figure 5 and are 
listed in Table 3. If modifying the cable is not possible, take 
the electrical and pinouf information to a computer siore 
where a suitable adapter may be obtained. 

’ I s 1 

u 

ie 
9 L- 3 4. 

Tear v 1 ‘\ Rear 
White - TXD u 

Black. GND 

Figure 5 Printer Cable 
Electrical Connection 

Once the proper cable has been obtained. ensure the 
printer is set to 8 data bits and 1 stop bit for communica- 
tion and that the appropriate baud rate and parity haya 
been selected. Use the PRINT and GRAPH keys as detailed 

1 in Sections Z-15 and 2-l 6. 
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MicroTIP 110 MicroTIP Printer Standard Color 
Corm. (8 pin) Cable (DB25) RS-232 

Pin # Pin # 
1 3 TXD White 

2 - - - 

3 l&7 GND Black 
4 
5 - - - 

6 20 CTS Brown 

.7 2 RXD Red 

8 - - 

Table 3 Printer Cable Pinouts 

.2 COMPUTER 

licroTIP will send information stored in its datalogger to a 
omputer. The computer must be sat up to emulate a term!- 
al. The use of Crosstalk@‘, a communications softwzre 

ackage, is recommended. 

licroTlP % set to 8 data bits and 1 stop bit for communica- 
on. The appropriate baud rate and parity must be selected. 
Ise the PRINT key as detailed in Section 2-15. 

Ise the printer cable and a suitable adapter (Photovac Part 
lo. 395006) to connect MicroTiP to the computer’s serial 
ort. The serial port may be labelled Corn1 or Com2. Refer 
3 the computer user’s manual to determine the baud rate 
nd pariry as these values will depend on the computer. 

‘he baud rate can be set from 300 to 19200. The parity 
an be set to Odd, Even or None and again will depend on 
he computer. The port number will be the computer port to 
which MicroTIP is ccnnected. Stop Bits must be set to 1. 
Correspondingly. Data Bits must be set to 8. 

.he followirig instructions are for Crosstalk Mark !V Version 
!.O. The commands may vary depending on which version 
If Crosstalk is being used. 
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1 To initiate communications between MicroTIP and the 
C :omputer: 

1 Start Crosstalk. From the dialing directory select 
DIRECT and press Ah-S. A dialing directory entry will 
be created for communications with MicroTIP. 

; Enter the name of the dialing directory entry. Type in 
MicroTIP as the name. 

: Leave the Description as Direct < hardwired > con- 
nection. 

4 

!. 

I. 

. . 

,. 

‘. 

0. 

1. 

Leave the Number option blank as there is no tele- 
phone number to be dialed. 

5 Press the spacebar to turn the Capture option on. 
This option will store the data received from 
MicroTIP to the specified download directory. 

6 Type in the Download Directory. This is the disk 
drive and directory, on the computer, to which 
MicroTIP data will be stored. 

7 The Device should be selected as Modem, even 
though a modem is not being used. 

8 Enter the Computer Port to which MicroTIP has been 
connected. The port number will depend on how 
Crosstalk was configured when it was instailed. 
Ensure MicroTIP has been connected to a serial port. 
See Section 5.3. MicroTIP will not work with a 
parallel port. 

Set the desired speed. Ensure it matches the baud 
rate set on MicroTIP. 

Set the Wordiormat. Stop Bits must be set to 1, and 
Data Sits to 8. Parity may be set to odd, even or 
none depending on the computer. 

Press Crtl-Enter to save the dialing directory entry. 
This entry may be saved with Crosstalk. Whenever 
Crosstalk is run, the MicroTIP entry will appear in the 
dialing directory. If nothing has changed this entry 
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12. 

13. 

14. 

15. 

may be used every time MicroTIP is connected.?o the 
computer. This will save the user having to set up 
Crosstalk each time. 

Ensure the MicroTiP entry is selected in the dialing 
directory and press Enter. 

Ensure the MicroTIP print setup matches that en- 
tered in the Crosstalk dialing directory and then press 
the MicroTIP PRINT key. The data will now appear in 
the Crosstalk communications window. It will be 
stored as it appears on the screen. 

When all the data have been sent press salt-C and 
turn the capture option off and then press Enter. 

Press Alt-0 to end the communications session. 

-he captured file will have an extension that corresponds to 
he current date. Convert this file to a text file using the 
AS-DOS@ Copy Command: 

6. At the DOS prompt type: 
Copy MICROTIP. MICROT!P.prn 

7. Th? newly created file MICROTIP.prn can now be 
imported into Lotus l-2.-3@ as a text file. See the 
Lotus l-2-3 User’s Manual for details. 

i.3 CHART RECORDER 

AicroTiP’s output can be displayed as a 0 to 1 volt analog 
roltage on a chart recorder in real time. Set the chart re- 
:order to 1 V full scale and connect it to MicroTIP’s l/O 
:onnector using the analog output cable (Photovac Part No. 
195005). The concentration range of the analog output 
;ignal is selected with the SETUP key, and can be set to 
IO, 200, or 2000 ppm full scale. 

1.4 
Jlrcrol’lP is equipped with a sample outlet fitting (See Figure 
I) from which samples may be collected for further analy- 
;is. Connect a sample bag to the fitting with a short length 
If ‘is” inside diameter flexib!e tubirrg. 
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lote: Readings may fluctuate due to changes in detector 
flow rate as the sample bag is filling. 

The bag contents will not perfectly represent the 
sample. Ozone produced by MicroTIP’s detector will 
be present, and sample composition may have been 
altered by passage through MicroTIP’s sampling 

pump. 

1.5 THREE METER (9.8’) SAMPLE LINE 

or remote sampling, connect the 3m 19.8’) sample line 
‘hotovac Part No. 390006) to MicroTIP’s sample inlet in 
lace of the 17cm (6.8”) sample line supplied. 

:.6 SHOULDER STRAP 

;nap one end of the shoulder strap to the steel shoulder 
trap connector bail above MicroTIP’s l/O connector. Snap 
le other end to one of the shoulder strap connectors beside 
ie display. The connection point is selectable for right or 
tft handed operation. Adjust the shoulder pad and strap 
tngth for comfort. 

I.7 HEADSET 

‘o connect the headset: 

Remove the dust cap. 

!. Connect the headset (Photovac Part No. 395030) to 
the l/O port and tighten the locking nut. 

1. Use the knob on the headset to adjust the volume. 

Iperation of the headset is described in Sections 2.1 1-2.13. 

5.8 REPLACEMENT DETECTOR LAMPS 

vlicroTlP is supplied with an ultraviolet WV) lamp which 
xoduces an energy of 10.6 electron-volts IeV). With this 
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standard lamp installed, MicroTiP responds well to gases. 
and vapors which ionize at 10.6 eV or less. Some of these 
are listed, with their response factors, in Table 2 on page 
21. For special applications, MicroTIP’s response can be 
changed by using other lamps. 

With a 9.5 eV Limp, MicroTIP responds well only to gases 
and vapors which ionize at 9.5 eV or less. Some response 
factors with a 9.5 eV lamp are listed in Table 4 on page 28. 
To use the 9.5 eV lamp, MicroTIP must be calibrated with a 
compound whrch ionizes at below 9.5 eV. Toluene at 100 
ppm in air is recommended. 

Table 4 gives response factors from which approximations 
can be made for guidance purposes. Data extrapolated from 
:he use of response factors must be regarded as interim 
and approximate only. Table 4 should be used only for 
:oncentrations up to 100 ppm of the specific compound. as 
‘esponse factors change with concentration. Data from 
Table 4 may be used in the same way as those from Table 
2 if a single pure compound in air is being sampled. 

I. Press the CAL key and enter the response factor for 
the specific compound. 

2. Calibrate MicroTIP with zero air and 100 ppm tolu- 
ene span gas as described in Section 2.14. 

3. Expose MicroTIP to the sample. The displayed read- 
ing is the approximate concentration of the specific 
compound. 

n a situation where a range of gases and vapors exists, 
YlicroTlP displays a reading representing the total concen- 
,ration of photoionizable compounds present. The change in 
:he response factor given by the 9.5 eV !amp is especially 
useful when sampling mixtures, for example, a mixture of 
>enzene and trichloroethylene. Both compounds are de- 
:ected with MicroTIP, and benzene is the more toxic of the 
:wo. For health protection, a relatively higher response to 
lenzene and a lower response to trichloroethylene are 
desired in order to detect lower concentrations of benzene 
n the presence of trichloroethylene. 
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N 

I 

COMPOUND RESPONSE 
FACTOR 

Acetone 20 
Benzene 1.2 
Methyl lsobutyl Ketone 2.5 
Perchloroethylene 1.8 
Toluene 1 .o 
Trichloroethylene 4.0 

Table 4 Response Factors with 
9.5 eV Lamp 

,ote: These response factors serve as a guide to concen- 
trations measured by MicroTIP with a 9.5 eV lamp. 
Results for compounds with response factm of 3.3 

and below arc expected to be accurate to within +/- 
10ppm or +/-25% of result. whichever is greater. 
Results for compounds with response factors above 
3.3 are expected to be accurate to within ti- 40% 
of result. Accuracy of response factors for other 
gases and vapors may differ from that stated. 

These responses are measured relative to toluene 
span gas. 

he response factors in Tables 2 and 4 are inversely propor- 
onal to MicroTIP’s response tc. a specific chemical, that is, 
low response fector means that MicroTIP has a high 
isponse. 

lirh a 10.6 eV lamp, the response factor of benzene is 0.6 
?d that of trichloroethylene is 0.6 (from Table 2). 

1.6 eV response ratio (benzenekrichloroethylene) from 
able 2: 

=1!0.6 
110.6 

=l 

ith 9.5 eV lamp, the response ratio (benzeneitrichioro. 
hylenei from Table 4: 
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=1/1.2 ~. 

l/4.0 
= 3.3 

The response ratio for the 9.5 eV lamp is about three times 
that for the 10.6 eV lamp. Because of this difference in 
response, benzene vapor from the mixture contributes more 
to the MicroTIP reading with the 9.5 eV lamp than it does 
with the 10.6 eV lamp. MicroTIP with the 9.5 eV lamp is 
therefore better suited to detecting benzene in the presence 
of trichloroethylene. 

The 9.5 eV lamp is installed, maintained, and removed 
according to the instructions in Section 4.2. 

With an 1 1.7 eV lamp installed, MicroTIP functions as a 
leak detector responding to gases and vapors which ionize 
at 11.7 eV or less. This lamp is intended for High Sensitivity 
operation only. It is not suitable for direct-reading use. 
because of limitations of the lamp window material. 

The 11.7 eV lamp window material is Lithium Fluoride (LiF). 
Unlike other lamp windows, LiF readily absorbs water from 
atmospheric humidity. When contaminated by moisture, 
the window loses its ability to transmit UV light. 

Note: Never toxh the window or let liquid water near it. 

Furthermore, LiF is composed of two light elements which 
are easily disrupted within the crystal lattice by the same 
UV light generated by the lamp. Disruption of the lattice 
causes the crystal to turn a yellowish color. and again 
performance declines. 

The 11.7 eV lamp is useful for detecting leaks of chemicals 
not ionized by the 10.6 eV lamp. 

Carbon tetrachloride can be used as an example. Set Mi- 
croTlP to display a bar graph. The length of the shaded 
area on the display represents the concentration of carbon 
tetrachloride land other ionizables) in the sample. As 
MicroTIP samples air closer to the carbon tetrachloride 
source, the display indicates higher concentrations. 

Numerical values shown on MicroTIP’s display should not 
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be interpreted as parts per million concentrations. They 
indicate only the relative presence or absence of ionizable 
gases and vapors. MicroTIP’s 3 second response time and 
detection limit of 10 ppm carbon tetrachloride permit fast 
determination of small leaks. 

Because of the lamp window limitations, the lifetime of the 
11.7 eV lamp is restricted and it must be used sparingly 
according to these mstructions: 

1. 

2. 

3. 

1. 

i. 

j. 

Remove the 11.7 eV lamp from the supplied 
dessicant bottle and install the lamp according to the 
instructions Section 4.2. 

Switch on MicroTIP, wait for it to warm up. and 
press SETUP. 

Select the C-20 ppm range with the arrow keys and 
press ENTER. 

Select High Sensitivity with the arrow keys and 
press ENTER, 

Press EXIT and then select the bar graph with the 
DISPLAY key. 

Press CAL dnd calibrate MicroTIP with zero air. High 
Sensitivity operation does not require a response 
factor or span gas. 

Every 15 minutes of operation, recalibrate MicroTIP 
with zero air. 

Every hour of operation, switch off MicroTIP and 
examine the lamp window for yellowing. If the win- 
dow is yellow, then remove the lamp and regenerate 
the window according to the procedure below. 

After use, remove the lamp from MicroT:P and store 
it in the supplied dessicant bottle. 

To regenerate the 1 1.7 eV lamp window: 

1. Clean the lamp window with dry aluminum oxide 
powder on a dry cotton swab. Do not use methanol 
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or water. 

Aluminum oxide may be obtained from most chemi- 
cal supply companies. When ordering specify 3.0 
micron powder. 

Heat the lamp in a f 50°C 1300°F) oven for 8 hours or 
more. 

Allow the lamp to cool before use. 

Alternatively, the lamp window can be regenerated 
without heat by storing the lamp in a dessicator for 
at least 5 davs. 
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Chapter 4 Routine Maintenance 

4.1 CHARGING THE BATTERY 

When the instrument status reads LoBat, the MicroTIP 
battery pack requires recharging. A fully charged battery 
powers MicroTIP for 7 hours. If the instrument is to be used 
for more than 7 hours, carry a spare battery pack. When 
the first one has been discharged, reolace it with the spare. 
Upon return from field work, recharge both battery packs as 
outlined in Section 1.2. Two chargers are required to do this 
overnight. Use only the MP-1000 battery charger (Photovac 
Part No. 395016/l 7). 

The charger automatically charges at a high charge rate 
until the battery is fully charged and then maintains the full 
charge with a low continuous charge rate indefinitely SO 
there is no dange,- of over-charging. 

Vote: Leaving MicroTIP for more than three days without a 
charged battery pack will result in loss of recorded 
data and setup parameters. To avoid loss of data, 
charge the battery pack for at least B hours and put 
it back onto the instrument. 

f MicroTIP is not used regularly. the battery should be 
:harged at least once a month for between 8 and 72 hours. 

4.2 CLEANING THE LAMP WINDOW 

3uring the course of normal operation a film builds up on 
:he window of the detector lamp. The rate at which the film 
develops depends on the type and concentration of the 
gases and vapors being sampled and results from the UV 
ight interacting with them. As a guide, clean the window 
every 24 hours of operation. 

1. Ensure the instrument is turned off. 

Hold the black detector housing in one hand and 
unscrew it from the body of MicroTIP. Remove the 
housing, being careful not to fose the o-ring seal on 
top of the photoionization detector. The detector 
cell, lampholder, and high frequency (HFI driver 
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circuit board are now exposed. 
-. 

Unplug the red and yellow wires from the HF driver 
circuit board. 

4. Locate the black ground wire. Loosen the screw on 
the HF driver circuit board and disconnect the black 
wire. 

5. Hold the lampholder in one hand so it will not rotate 
and carefully unscrew the detector cell with the red, 
yellow and black wires attached. 

Uote: Do not touch the fine wire mesh inside the detector 

5. 

‘. 

I. 

I. 

IO. 

II, 

12, 

cell. Any dust or dirt in the detector cell can be 
blown out with a gentle jet of compressed air. 

Leaving the lamp spring in place, remove the lamp 
from the lampholder. 

To remove the film, gently rub the window of the 
lamp with a lint free tissue moistened with methanol. 
Do not apply the methanol directly to the lamp. 

Use only HPLC grade or spectroscopic grade metha- 
nol to clean the lamp window. 

Allow me window to dry and then, without touching 
the window, replace it in the lampholder. 

Replace the detector cell squarely on the lampholder. 
Finger tighten only. Do not over-tighten. 

Replace the black wire be!ow the screw on the HF 
driver circuit board and tighten the screw down. Plug 
the yellow wire onto the go!d pin and the red wire 
onto the silver pin on the HF driver circuit board. 

Check the lampholder and ensure it is securely 
seated by hand. Check that the o-ring seal is in 
pOsition 

Replace the detector housing and tighten by hand. 

Zalibrate MicroTiP and then continue normal operation. 

Page 33 



MicroTIP MP-1000 User’s Manual 

Chapter 4 Routine Maintenance 

March 1992 

4.3 REPLACING THE DETECTOR UV LAMP 

If the lamp has failed then it requires replacement: 

1. 

2. 

Remove the lamp as outlined in Section 4.2. 

Remove the lamp spring from the lampholder end 
replace it with the new lamp spring. 

3. Without touching the window of the new lamp 
carefully place it in the lampholder. 

4. Replace the detector cell and the detector housing as 
outlined in Section 4.2. 

3nce calibrated, MicroTIP is ready for operation. 

t.4 REPLACING THE INLET FlLTER 

vlicroTlP is equipped with a dust filter to reduce detector 
:ontamination. As the filter collects dust, MicroTIP’s inlet 
‘low rate and sensitivity decrease. Replace the filter every 
240 hours of operation, or more frequently if MicroTIP is 
>sed in a dusty environment. Do not operate MicroTIP 
without an inlet filter. 

I. 

2. 

3. 

4. 

Page 34 

Turn the instrument off. Hold the filter housing near 
the detector housing w.th a o/~s” wrench. 

Unscrew the top of the filter housing with another 
¶/16” wrench. Se careful not to lose the metal sealing 
washer. 

Remove the spring and filter and install the new 
filter, open end first. Press the filter into place so it 
will seal at the bottom of the filter housing. Replace 
the filter spring and the top of the filter housing. 
Tighten the top nut while holding the bottom one 
stationary with the wrench. 

Once calibrated, MicroTIP is ready for operation. 
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r.5 REPLACING THE SAMPLE PUMP 
.w 

leplace the sample pump after every 5000 hours of use. 

Turn the instrument off and remove the battery 
pack. 

Place MicroTIP upside down on a clean, fiat surface 
and remove the 4 screws securing the handle to the 
control housing. Now remove the two screws in the 
handle fiare. 

Gently lift the handle away from the control housing. 
The two parts remain connected by the wires from 
the 110 connector. 

Locate the sample pump mounted on the bottom of 
the power supply printed circuit board. See Figure 6. 

Pow& Supply 
Board 

Pump\Out Pump In 

Pump Securing Screws 

Figure 6 Pump Placement 

Disconnect the Z-pin pump connector from the 
power supply board and then remove the 2 screws 
securing the pump to the power supply board. 

Gently poll the pump out about l/z’ and remove the 
2 pieces of clear tubing from the pump. 
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7. 

8. 

9. 

10. 

11. 

Connect the clear tubing to the new pump and slide 
the new pump into position. 

Secure the new pump with the 2 screws. 

Connect the Z-pin connector from the new pump to 
the socket on the power supply board. 

Carefully position the handle over the control housing 
and replace the 6 screws in the bottom of the handle 
and in the handle flare. Ensure that no wire is 
pinched between the handle flare and the control 
housing. 

Snap the battery pack into place. Turn the MicroTIP 
on and calibrate it. 
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Chapter 5 Troubleshooting IT 

5.1 IF MICROTIP DRAW.5 IN LIQUID 

MicroTIP accepts only gas and vapor samples. Aspirating a 
liquid may result in damage to the lamp and the pump. If 
water is drawn in, the affected parts of the instrument may 
be cleaned and dried. Contact Photovac Service if another 
iquid is aspirated. 

1. Before taking the instrument apart allow MicroTIP to ; 
run until no more liquid comes out of the sample 
outlet fitting below the detector housing. This will 
clean out the pump. 

!. Turn the instrument off. Remove the detector cell 
and lamp as outlined in Section 4.2. 

3. Dry the lamp with a clean lint free tissue and clean 
the window. See Section 4.2. 

I. Clean the detector ccl! in distilled water, preferably 
in an ultrasonic cleaner for no more than 5 minutes. 

dote: Do not touch the fine wire mesh in the detector cell. 
Do not use solvents as they will degrade the detec- 
tor cell. 

i. 

i. 

Dry the detector cell overnight at 50°C (125°F). 

Dry the inside of the lamp holder. 

Remove the filter cartridge as in Section 4.4 and dry 
the inside of the filter housing. 

I. Install a new filter (Photovac Part No. 395000) and 
m-assemble the filter housing. 

)nce calibrated. MicroTIP is ready for operation. 

i.2 INSTRUMENT STATUS AND FAULT DISPLAYS 

‘he instrument status appears at the left of the upper line 
If the display and on the Print and Graph outputs. Each 
,tatus has a priority assigned to it. If more than one status 
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s in effect, then the status with the highest priority is 
fisplayed until the condition is corrected or until the Option 

s turned off. 

Status Code Priority Description 

Fault One of 3 faults is occurring. Press 
TUTOR for details. 

Cal Will never be observed on the 
display during normal operation as 
various calibration prompt 
messages are displayed while 
MicroTIP is calibrating. If the 

instrument is turned off when it is 
calibrating with span gas, Cal will 
appear on the display when 
MicroTiP is turned on again 
indicating the last calibration was 
incomplete. Cal status is also 
shown on printed and graphed 
output. 

over Detected concentration exceeds 
2500 on the display. 

Alarm Detected concentration exceeds 
the set alarm level. 

LoBat 

F 

C 

0 

A 

L 

P 

Battery pack power is low. 
Pechsrge or replace pack. 

Play 

iiSens H 

The instrument is playing back 
previously recorded data. 

High Sensitivity operation. 

?eady R 

1 

2 

3 

4 

5 

6 

7 

8 Normal operation. 

1 Table 5 Instrument Status - 
ilhen the bar graph display or the Graph Output is selected. 
Te instrument status is reduced to a one-letter code. Table 

summarizes the instrument status and priority. 

1 
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Yhen the Fault status is displayed, MicroTIP’s operation is 
:ompromised. Press the TUTOR key for a two-line descrip- -_ 

ion of the fault. 

:a&: Detector light intensity is low 

\i 
C 

tl I F 

Fi 

Cause: Defective UV lamp. 
Action: Replace the UV lamp. See Section 4.3. 

Cause: Poor connection between lamp holder and HF 
driver circuit board. 

Action: Check the green wire joining lamp holder to 
HF driver circuit board. Ensure it is securely 
connected to both the lampholder and to the 
circuit board. 

ault: Signal from zero gas is too high 

Cause: Contamination cf sample line or fittings 
before the detector. 

Action: Clean or replace the sample line or the inlet 
filter. See Section 4.4. 

Cause: Span and Zero gases mixed up. 
Action: Ensure clean gas is used to zero MicroTIP 

?nd that the span gas is of a reliable 
concentration. 

Cause: Contamination in the detector. 
Action: Clean the detector. See Section 5.1. 

Cause: Short circuit in the detector. 
Action: Ensure resistance between red wire and 

yellow wire exceeds 10 megohms while the 
detector is in place. 

F, ault: Detector field voltage is low 

March 1992 

Cause: Internal fauit in the electronics. 
Action: Contact Photovac Setiice at 15 161254-4283. 
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5.3 ESTABLISHING COMPUTER COMMUNICATIONS ‘- E 

!f, after having followed the procedure in Section 3.2, 
:ommunications cannot be established with a computer, the 
xoblem may lie with the hardware connections or the 
xinter cable configuration. 

I. Ensure MicroTiP is connect?d to the serial port of the 
computer. 

The serial port will usually be a male connector, 
typically 9 pins on an IBM-AF’ and compatibles and 
25 pins on an IBM-X7 and compatibles. The 25 (or 
more) pin fema!e connector is usually a parallel port. 
MicroTiP cannot be connected to a parallel port. 

An exception to this rule is Tandya Computers, 
which use a female 25 pin connector for the serial 
port. 

Ensure the cable being used is compatible with the 
device. 

An IBM-AT and compatibles with a 9 pin serial con- 
nector will first require a nuil modem to switch pins 
2 and 3. Next a gender changer that converts the 
male CB25 connec’or on the printer cable from male 
25 pins to female 9 pins is required. These two 
adapters have been combined Into one, which is 
supplied with the MicroTIP printer cable. 

An IBM-XT and compatibles should not require a null 
modem but will require a gender changer. A gender 
changer will convert the male DB25 connector on 
the printer cable to a female connector. A gender 
changer is supplied with the MicroTIP prir,ter cable. 

The pin definitions of interest are listed in Table 6. 
Only pins 2 and 3 are shown since these are the 
problem pins: 

- 
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Pins 2 and 3 should be mismatched between 
MicroTIP and the computer. Ensure this is the case. 
It is also possible that the cable being used may 
switch pins 2 and 3 even if it is not necessary. i.e. 
the cable is a null modem. IBM-XT cables are usually 
null modems, since a null modem is required for 
connection to a printer. 

If you are using an IBM-AT and find that a null mo- 
dem is not required it is possible that an IBM-XT 
serial port has been added to an expansion slot and 
thus does not require a null modem. The opposite 
may be the case if an IBM-AT serial port was added 
to an IBM-XT expansion slot, in which case the null 
modem is required. 

Ensure all hardware is working properly. 

Use a printer to test both MicroTIP and the compu- 
ter. Connect MicroTIP to the printer and ensure that 
this arrangement produces the desired results. If 
correct printout is obtained then the MicroTIP and 
the printer cable are okay. 

Now connect the computer to the printer and ensure 
this works. If the desired printout is obtained this 
ensures the computer is sending data correctly. 
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licroTIP is a microprocessor controlled instrument for 
leawring the presence of photoionizable chemicals in air at 
arts per million levels. The block diagram in Figure 7 shows 
le main components of MicroTIP. The microprocessor 
ontrols the components of the inswment and interprets 
nd records the signal generated by the photoionization 
etector (PID). Recorded data and setup information entered 
ito the microprocessor’s memory are retained when Mi- 
.oTIP is turned off. 

Gas Connections 9 
Electrical connections - 

Figure 7 Block Diagram 

pump continuously pulls the air under test through 
IicroTIP’s PID. The. PID converts the concentration of 

-. 
nizable chemicals in a sample into an electrical signal. The 
icroprocessor subtracts any background from the signal 
d divides this signal by a sensitivity previoL;sly obtained 
calibrating with a standard gas of known concentration. 

lis concentration appears on MicroTIP’s display and, 
pending on the values entered through MicroTIP’s 
ypad, an alarm message may be displayed or an audio 
jnal may be heard. 

croTiP can detect thousands of different types of airborne 
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gases and vapors and its response depends on the type as 
well as the concentration. MicroTiP does not distinguish one 
type of chemical from another, but displays a number indi- 
cating the total concentration of all photoionizable com- 
pounds in the sample. 

A standard of isobutylene at a known concentration may be 
used for setting the sensitivity. If MicroTIP is calibrated with 
isobutylene, it displays concentrations in units equivalent to 
ppm of isobutylene. If isobutylene were the only photo- 
ionizable chemical in the sample, then MicroTIP would 
display its concentration directly. 

MicroTIP responds more or less readily to other chemicals 
than it does to isobutylene. Because it has a medium sensi- 
tivity to isobutylene, this gas has been chosen as a reliable 
means of reporting an average concentration of total photo- 
ionizables present. 

For special applications, gases other than isobutylene can 
be used to calibrate MicroTIP. 

6.2 PHOTOIONIZATION DETECTOR 

VlicroTIP’s PE is shown in Figure 8. The PID measures the 
concentration of ionizable chemicals in the gas stream from 
the sample inlet and produces an electrical signal for the 
nicroprocessor. 

4 UV lamp generates photons which ionize specific mol- 
xules in the gas stream. The permanent air gases (argon. 
:arbon dioxide, nitrogen, oxygen, water vapor etc.) require 
a relatively high energy for ionization. and are not ionized by 
:he UV photons. Many of the chemicals considered pollut- 
ants, including most hydrocarbons, are ionized. 

The gas strea:n is directed into the PID through a small port 
st the center of the lamp window and through a series of 
arger ports around the perimeter of the lamp window. This 
oypass arrangement permits a high sample flowrate and 
short response time, while minimizing contamination of the 
amp window 

The ionized molecules in the detector call are subjected to a 
continuous electric field between the repeller electrode and 
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I I I 

Sample In 
From Inlet 

Gas Out 
Through Pump 

Figure 8 Photoionization Detector 

be collector electrode. The ions move in the electric field. 
snerating a current which is proportionai to the concentra- 
zm of the ionized molecules in the detector cell. AC eiec- 
ometer circuit converts the current to a voltage which is 
xm fed to the miuoprocessor. 

he detector lamp is operated by an HF iamp driver circuit 
‘hich delivers high frequency energy to the lamp through 
3 antenna wrapped around the lamp holder. The lamp 
.iver power supply is contro!led by the microprocessor 
ased on a feedback signal from a light sensor on the HF 
.iver circuit board. 

.3 CALIBRATION AND RECORDING 

eriodic calibration is required to compensate for PID output 
banges due to inlet filter restriction, lamp window cleanli- 
ass, sample pump wear and other factors. 

wing calibration. MicroTIP’s PID is first exposed to zero 
ir. A small signal is generated. This zero signal is stored by 
le microprocessor. 

1 High Sensitivity operation, the microprocessor subtracts 
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the zero signal from the PID signal, and multiplies the differ:- 
ence by 1000. This number is then displayed. 

When one of the 10 Cal Memories is selected, MicroTIP’s 
PID is next exposed to span gas. This span signal is stored. 
The microprocessor subtracts the zero signal from the span 
signal and divides the difference by the user-entered span 
gas concentration. The resulting sensitivity is stored in the 
selected Cal Memory with the zero signal. In operation, the 
microprocessor first subtracts the zero signal from the PID 
signal, then divides the difference by the sensitivity. This 
number is then multiplied by the response factor and dis- 
played. 

, 

The microprocessor accumulates all readings over a 15 
second interval and determines the minimum, average and 
maximum readings. It stores these numbers along with the 
lighest priority instrument status and the most recent time, 
date and Event number which occurred during the 15 sec- 
snd interval. MicroTIP automaticaily records these results 
For i 2 hours of operation when the datalogger is turned on. 

These recorded data can now be played back on MicroTIP’s 
display. The display is identical to the numeric or bar graph 
display, but the instrument status is “Play“ indicating that 
.ecorded data not real-time data, are being displayed. 
Iuring playback MicroTIP continues to analyze and record 
Jew data. 

3ecorded data can also be printed as either a table or a 
graph. Data may be automatically averaged to fit on one 
3’12” x 11” page, or all recorded data may be printed or 
graphed. The averaging interval and number of readings 
averaged are shown at the top of the page. 

:-or each averaging interval, MicroTIP prints the minimum of 
sll the minima, the average of all the averages and the 
naximum of all the maxima. 
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Size: 

Weight: 

Detector: 

Keypad: 

Display: 

Datalogging 
memory: 

Charr recorder 
output: 

Serial output: 

Audio output: 

43 cm (16.9”) long, 9.5 cm (3.75” 1 
wide, 14.6 cm (5.75”) high 

2.5 kg (5.5 Ibs) 

Photoionization, bypass-type, with 
standard 10.6 eV E-excited electrode- 
less discharge tube 

1 &key silicone with tactile feedback 

Z-line, 1 &character dot-matrix, liquid 
crystal with adjustable backlighting, for 
alphanumeric and bar graph readouts 

25k 

0 to 1 volt full scale 

RS-232, 300-l 9200 baud with odd, 
even or no parity, for tabular and graphic 
printouts 

Continuous concentration-modulated 
tone or tone on alarm only 

Inlet connection: ‘,‘a” (3.2 mmi stainless steal compres- 
sion fitting 

Outlet connection: ‘Is” (3.2 mm) stainless steel barb fitting 

Battery type: Sealed lead-acid, field-replaceable pack 

Charge/discharge 
time: 8 hrL7 hr 

Battery charger: Automatically charges and maintains full 
charge in battery pack 

Materials in 
sample stream: Stainless steel, Teflor?, Vitono 

inlet filter: Replaceable stainless steel. 2 um 

Inlet flowrate: Exceeds 500 mLlmin 
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Operating temp 
erature range: 

Operating 
humidity range: 

Operating conc- 
sntration range: 

kcuracy: 

Vacision: 

Fresponse time: 

Oetection limit: 

0 to AO’C (32 to 105 ‘F ) 

0 to 100% Relative Humidity (non- 
condensing) 

0.1 to 2000 ppm isobutylene equivalent 

Isobutylene: (after calibration with zero 
air and 100 ppm isobutylene span gas): 
within c/-2 ppm or f/-l 0% for 0 to 
100 ppm; within +/-lo% for 100 to 
1000 ppm; within i-/-15% for 1000 to 
2000 ppm 

Acetone: (after calibration with zero air 
and 100 ppm acetone span gas): within 
+I-4 ppm or i-1-20% for 0 tc 100 ppm: 
within +/-30% for 100 to 1000 ppm: 
within +/-30% for 1000 to 2000 ppm 

Benzene: (after calibration with zero air 
and 100 ppm benzene span gas): within 
+I-4 ppm or +/-IO% for 0 to 700 ppm; 
within +/-20% for 100 to 1000 ppm; 
within +I-25% for 1000 to 2000 ppm 

Toluene: (after calibration with zeH) air 
and 100 ppm toluene span gas): within 
+/-2 ppm or i-/-20% for 0 to 100 ppm: 
within +I-30°% for 100 to 1000 ppm; 
within +/-30% for 1000 to 2000 ppm 

Trichloroethylene: (after calibration with 
zero air and 100 ppm trichloroethylene 
span gas): within +/-5 ppm or +i-10% 
for 0 to 100 ppm; within +/-25% for 
100 to 1000 ppm: within +/-45% for 
1000 to 2000 ppm 

Cl-1 % I1 00 ppm isobutylene) 

i,ess than 3 seconds 

0.1 ppm isobutylene 
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MicroTIP is warranted for one year against defects in mate- 
rials and workmanship. 

Photovac Incorporated warrants that its manufactured 
products (except Detector UV Lamps which carry specific 
warranties) will be free from defects in materials and work- 
manship for a period of one (1) year from the dare of receipt 
by the Customer. This Warranty applies to proper use of the 
?quipment by the customer and may be voided if, in the 
Ipinion of Photovac Incorporated. the product has been 
ibused or treated in a negligent manner so as to cause 
iamage or failure. Negligent use includes, but is not limited 
o. exposure of the internal parts of the equipment to water. 
3amage caused thereby is expressly excluded from this 
Narranty. 

Nhen Photovac is made aware of a problem in MicroTIP 
rvhich would be eligible for remedy under Warranty, it will 
ssue a Return Authorization Number to the Customer. NO 
eturn will be accepted unless such authorization has been 
obtained. 

f upon receipt of the equipment Photovac determines that 
epairs should be done und .r Warranty. Photovac’s sole 
iability shall be for labor and materials necessary to put the 
equipment intc proper order and return this to the Custome: 
IS promptly as possibie. Phctovac is in no way responsible 
‘or any inconvenience or loss, consequential or’incidental, 
:aused to the Customer as a result of the equipment being 
)ut of commission. 

‘he Customer is responsible for shipping and insurance to 
ne designated Photovac Service/Repair facility. 

In USA: In Canada: 
Photovac International Phardvac Incorporated 
Incorporated 
25-S Jefryn Eioulevard West 105 Doncaster Avenue 
Deer Park, New York Thornhill, Ontario 
11729 L3T 1 L6 
(5 163254-4283 i416)881-8225 

Jutside USA and Canada: Contact the Photovac representa- 
ive in your area. 
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Appendices 

APPENDIX A - INSTALLING AC PLUG 

The MicroTIP battery charger is supplied with a grounded 
North American plug for 100-l 30 VAC operation. For use in 
other countries it must be replaced with a suitable plug. 

1. 

2. 

3. 

Cut the power cord near North American style plug. 

Separate and strip the two wires. 

Connect one wire to the neutral terminal of the flew 
plug. Connect the other wire to the live terminal of 
the new plug and assemble the new plug. 

4. Set the voltage selection switch, on the bottom of 
the battery charger, to the correct voltage. 

Warning: Incorrect AC connection can be lethal. Photovac 
cannot be responsible for errors in connection. 

APPENDIX 6 - SPAN GAS SUPPLIER 

The MicroTlP Calibration Kit includes the following items: 

1. Gas pres :ure regulator with contents gauge, to fit a 
60 size cvlin& of span gas 

2. 

3. 

Gas sampling bag 

Adapter tubing with fittings for regulator and 
MicroTiP inlet (attached to gas bag). 

The kit does not include a tank of span gas. The recom- 
nended span gas, isobutylene at 1 OOppm + /-5% in air, 
nay be obtained from Alphagaz: 

Alphagaz Specialty Gases Division, 
Liquid Air Corporation, 
P. 0. Box 149, Woods Road 
Cambridge, MD 21613, USA 

Telephone: 1301)228-6400 

3utside the US contact the Alphagaz office above for the 
learest location. 
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Bar Graph Display 5 
Set Range 9 

BAT-r Key 6 
Tutorial 4 

Battery 
Charging 1, 32 
Pack 2 
Type 46 

Battery Charger 
MP-1000 1, 32 
Replacing AC plug 49 
Specifications 46 
Voltage Selection 

Switch 49 

Battery Pack 
Replacing 1 

Baud Rate 
Setting 13. 23 

Benzene 
10.6 eV Response 21 
9.5 eV Response 28 
Accuracy 47 

Butyl Acetate 
10.6 eV Response 21 

C 

Cal 
Status 38 

CAL Key 11, 27 
Tutorial 5 

Cal Memory 
Programming 13 

Calendar 4 
Calibration 11 

High Sensitivity 19 
Technical Description 44 

Calibration Kit 49 
Operation 1 1 

Carbon Tetrachloride 
1 1.7 eV Response 29 

ChargeiDischarge Time 46 
Charging the Battery 32 
Chart Recorder 

Operation 25 
Chart Recorder Output 46 
CLEAR Key 7 
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Communications 

Computer 24 
Computer 

Communications 24, 40 
Operation 23 
Serial Port 23 

Concentration Range 47 
Contamination 

Lamp Window 29 
Control Housing 35 
Crosstalk 23 

Operation With 
MicroTtP 24 

Set Up 24 
Iyclohexane 

10.6 eV Response 21 
Zyclohexanone 

10.6 eV Response 21 

Data Bits 13, 23 
Iatalogger 

Deleting 7 
On/Off 7 
Printing 13 
Searching 1 1 

Ietalogger Memory 3, 46 
Iate 4 

Setting 8 
1625 Connector 40 
Detected Concentration 3 
Ietection Limit 20, 47 
Ietector 

Contamination 39 
Fault 39 
Short Circuit 39 
Specifications 46 

Ietector Cell 
Removal 33 

Detector field Voltage 

Fault 39 
Detector Housing 2 
Display 2 

Options 5 
Playback 10 
Specifications 46 

DISPLAY Key 5 
Tutorial 4 

Display Update 3 
Displayed Reading 3 
DOS Copy Command 25 
Dust Cap 2 
Dust Filter 37 

E 

Electronics Fault 39 
ENTER Key 

Tutorial 5 
Epson FX-80 

Printer 13. 22 
Establishing Computer Com- 

munications 40 
Ethyl Acrylate 

10.6 eV Response 21 
Event Counter 

Resetting 7 
EVENT Key 7 

Tutorial 4 
Event Number 3 
Event Options 7 
Events 7 

Deleting 7 
EXIT Key 4, 8 

Tutorial 5 

F 
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Fault Status 38 
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Spring 34 

Fit on One Page 
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llet Connection 46 Leak Detector 29 
llet Filter LIGHT Key 5 
Replacement 34 Tutorial 4 
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Specifications 46 
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L 

F i-c! 



Liquid 
If MicroTIP Draws In 37 

LoBat 
Status 32, 38 

Lotus l-2-3 
Operation with 

MicroTIP 25 

, ~~;h4S;;;i3ple 

Tutorial 4 
Max Register 6 
Memory, Datalogger 3 
Methyl Ethyl Ketone 
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9.5 eV Response 28 
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Specifications 46 
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MP-1000 Battery 
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Outlet Connection 46 
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10.6 eV Response 21 
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Photoionization Detec- 
tor 42, 43 

Photovac Service 39, 48 
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Stopping 16 
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R 
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Technical Description 44 
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AC Plug 49 
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REOIEMk INSTRUMENT CORPORATi/ N b 

The Compost Mmftor. kmd it3 eciated software, 
hove been designed to make operation as easy os 
possible. 

&fore the Compost Monitor ccn be used in the fitid, 
it needs to be given informdim about tha windrows 
thatywangoinglo humsure. This informrtion 
(nama. heighr, kngth, width, numbor of samples to be 
taken and depth of sampfss) is ‘upbade& to the vlit 
from the ‘Windrows for Windows’ software. 

~Tobeein,startthe’Windr&vsfor~ndam’ 1 s , 

sof hart by ciicldng on it3 icon . .._-. - 1 

on &bv) The software will now guide you step by 
step through cresxting a sindrow. You will first be 
asked to give the windrow a nome (this can bean 
alpha/numeric up to 16 chamcters). Fill in the data 
for Icngth. width and height and olso the number of 
depths at which you want to sample. Click on @c.xt]. 

Enter the number of places (segments) alaq the 
windrow that you wish to take rtadff~. Click on 
&lext]. At this point you can citber @iishJ or click 
an &ct] to move on and enter mformati0n about tlw 
make-up of the windrow (Lo. it’s ingredients). The 
ingedieat information is for rep”tirg only. 

computer, It has to be 
Monitor reedy to make 

ded IO the CMnpast 
u#nlmts. 

Click on the &omlwst tnr]-bormdthmm 
&pbad Protocoll. Eat the current acfive 
protocek we ktd in kft hand whdaw, 

the mme and then cli 

The windrow mmts shoa be placed in the ordt? in 
which the mco~ements 
The order can be %vttd 

1. 

ill be taken in the field. 
&sired. 

click o?l p&xt) You will be imtructsd to connect 
the s&a! cable to the C post Mo~itef. Pr#s the 
far right bond button on Compost Monitor until 
pw roach II PC LINK. 

If the Monitor has not in use for 15 minutes, it 
will outomaticafty shut turn m the Monitor. 
pressany~keyonthafr panel. Adjust the dispby 
contrast if necessary. 

RUN. Thr instrumvlt will 

t to breathe near the 

Make sure the gas sumplirtg holes in the D&X ore 
fru of cmy blockogos. 

Connect the sample tube ‘o the Scnqokldetm the 
Monitor front panel. md t the phona jock into 

,the Tstvc -.* ,,.,.. -- I / t-a- j 



The display on the Monitor will show the followingg: 

s6g:ot D6pm: 3 
UEXl MTALGGGIUG 

1 m.m n n 
The WindraW mm~, shauld be the first location 
rcqurctad durimg ‘apIaad, and the Sampk # shauld b 
000. (Note: th6 first sample Is okvays 000). The 
Scgmcn? will be 01 and the D6p?h cithv I’. 2’ or 3’. 

Simply insul th6 probe into the windrow a? lhe 
appwptiattc depth (no?6 the f’ incremcntai nmrldngs 
WI tk probe shaft) then press l SAMPLE. 

-6 Pump will turn on and a countdown of seconds wil 
dispkyrd together with Temperature Md Om. 

me completed. The dam is stored Md the tit will 
av?oma?icatty flush wi?h air. 

The display now moves on ta the nurt da?a location OS 
called for in ths protocol. ~Sii@y m6vc to the nuct 
locatian bc depth md @r-e55 n SAMPLE. 

If evcT you take a bad t-z&y. Simply press the 

N LAST key to r6t~n to the previous data. An * will 
be diqlayed next to the 5ample # ?a indicare that 
data ha.? been rtond in this location. Pr~~irg 
II SAMPLE will allow you to overwrite the data. 

The Compost Monitor was designed to guide you SW+ 
by step through the dafs mas w-cm&s. Simply take 
the readings and move to the next !ocotian. l-!owcv6r. 
if you need to repeat a measaretnult. or rkip aver 
mursuremmtr, th6 l LAST md l .NEXT h6y~ giyc 
you abili?y to do so. This may be r~c6s~wy if you are 
delayed in making a measurement and the Monitor ha 
turned itself off. Simply turn on the Manitor. go to 

DATALOGGINS and adnvlce the l NeXT key 

.ntil you reach the empty data IacaSon (i.c no *). 

3 
1 

@ownlead P%a~ol]. Y will & be instruc?edtg 
C-t the serial fobt6 o tho Coyos? Mmitor. Click 
on &&xtl. PI-US the far 

1 
ight hand button og the 

Compost Monitor lvltii y reach* PC LINK, rhen 
press a RUN. 

The da?a will be auloma? c&y downloaded into the 
Cxnputer then slwed in the appropriate windrow 
files. -,- 

Tor6via&t6mthCc 

Or 

trr. click 6n the desired 
windrow name listed on t left of the ZWCIR 

once Tk dara ho.5 been 
CntS 6 Composition) 

a Wnmay. or oveni4w, 
of tk doto to dot6, r with graphs, nunwical 

and a pie char? of the 
Windrmo compmition. 

m&e listed & the I& the screen. Click on the 
pf&wIlwr) tnmu bar 

A dialaguc box will o 

--I 

1 
tk report will print. 

I -IL ..-, 

I 
1 
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Cat No. Instrument Description ! PricF 

CM200 

d j 

Compost Monitor - PIUS 
Portables&&! irrJtrumcnt for the measuremvlt of 
compost Temperature and Uxygen complete with: 
padded carrying bag, 5 faot stainiess steel p”obc 
with depth indication markings, multi-function liquil 
mysteal di$uy. non-volatile memory for storing up 
to 256 data sets. interml sampling pump, automatic 
0pemTlon for continuous or pulse puq sampling, 
battery charger, RS-232 ovtput. Winbnvs 95/NP 4 D 

operating software far data down-Wing and 
analysis and instruction manual. 
Abktc: hb mlibm*~ reqwretf 

i 

cNI300 Comport Monitor - Pro 
Purtabk~ instruinmt for the measurunen? 01 
compost Temperature, Oxygen and C&on Dioxide 
complete with: padded carving bag, 5 fast stainles 
steel probe with depth indication markings. multi- 
function liquid crystal display. non-v&tile memory 
for storing up to 256 data sets, interml sampling 
Pump, automatic operation for cuntinuous or pulse 
pump sampling, battev charger, RS-232 aMput. 
Windows 95/NT Q operating software for data 
down-loading and analy-zis and instruction munual. 
/We: &~2nltibngw(Z5% #Z h Ah?.. rewkd 

2.600.00 

3.950.00 



SO'd lU101 ___. _ -- -- - w-v .--- . *... 
I 

. --- 

REOTEMP, INSTRUMENT 

WX43HX75D 
wx Il.4 H x 19.1 D 

of-s 

ic8lMs rwdr.4 to 0pcfQlC th 



pH METER INFORMATION TO BE PROVIDED 

. . 



APPENDIX F 

LABORATORY STANDARD OPERATING PROCEDURES (SOPS 
FOR SAMPLE PREPARATION AND ANALYSIS) 



APPENDIX F 
LABORATORY STANDARD OPERATING PROCEDURES 

TABLE OF CONTENTS 

SECTION PAGE 

1 LABORATORY EQUIPMENT CALIBRATION ........................ F-7 

2 STANDARD OPERATING PROCEDURES FOR ANALYSIS ........... F-30 

MS300 (VOLATILE ORGANICS BY METHOD 8240) :, .............. F-30 

(PAGES 50-62 DELETED) 

GC200 (EXPLOSIVES BY METHOD 8330) ........................ F-63 

MT913B (METALS BY METHOD 6010) ........................... F-86 

MTGOOB (SW846 DIGESTION OF AQUEOUS AND SOIL MATRICES FOR ICP 
ANALYSIS) ............................. (ATTACHMENT TO MT91 3B) 

MT3108 (MERCURY BY METHOD 7471/7470) ..................... F-99 

HW700/HW710 (TCLP NON-VOLATILE EXTRACTION BY 
METHOD 1311) ............................................. F-108 

IN045S, lNO45W (TOTAL ORGANIC CA.RBC 1 BY METHOD 9060 (soil: 
AND METHOD 415.1 (water)) .................................. F-l 14 

IN170 (TOTAL KJELDAHL NITROGEN BY METHOD 351.3) .......... F-129 

(PAGES 135-228 DELETED) 

IN275 (T0TP.L SUSPENDED SOLIDS BY METHOD 160.2) ........... F-229 

IN090D, INO9OC (CHEMICAL OXYGEN DEMAND 
BY METHOD410.2) .................................... .... F-234 

IN025 (BIOCHEMICAL OXYGEN DEMAND BY METHOD 405.1) ...... F-244 

IN20O/lN205 (OIL AND GREASE BY METHOD 413.1) ............... F-248 



TABLE OF CONTENTS 

SECTION PAGE 

IN030 IN055, IN135 IN185, IN195, lN255, IN295 (NITRATE BY METHOD 
300.0)...................,...............,..,....,......... F-257 

IN020 (AMMONIA-N BY METHOD 350.2) F-265 

3 PREVENTIVE MAINTENANCE F-270 



AMERICAN ANALYTICAL & 
TECHNICAL SERVICE, INC. / 
SOUTHWEST LABORATORY 

OF OKLAHOMA, INC. 

STANDARDOPERATINGPROCEDURE 
FOR THE ANALYSISOF 
VOLATILE~RGANICS 

SW846/8240 

MS300 

REV 5.4-- 11/26/96 

Document Control #AATSWL-MS300- p 3 1. 

CONTROLLED DOCUMENT: 

hPROVAU BY: 

Name: Gina 3ackson 

Signature: 

DO Jg COPYI 

Title: Volatile Section Supervisor 

Pm 

Name: Chuck Hoover 

\ 
Signaiure: &L*+ 

c-30 

Title: QMQC Officer 



Contents 

GC/MS .AQ-JALYSIS OF PLtRGEAEtLE ORGANICS.. ................................................... :‘....... 1 
I. Scope/Summary of Method .............................................................................................. 1 

II, Sample Preservation/Holding Times ................................................................................ 1 
III. Apparatus and Materials ................................................................................................... 1 
IV. GC/MS System.. ................................................................................................................. 2 
V. Reagents and Standards .................................................................................................... 2 

VI. GUMS Operating Conditions .......................................................................................... 3 
VII. Calibration ......................................................................................................................... 3 

VIII. QC Samples ....................................................................................................................... 5 
IX. Sample Analysis.. ............................................................................................................... 6 
X. Interferences.. ........................... ................................................. ..................................... 8 

XI. Quality Assurance/Quality Contro! (QA/QC) .................................................................. 9 
XII. Analysis/Report CriteriaNaiidation.. ................................................................................ 9 

XIII. Health & Safety ............................................................................................................... 10 
XIV, Data Archival.. ................................................................................................................. 10 
XV References ....................................................................................................................... 10 

TABLE 1. ......................................................................................................................... 11 
TABLE 2. ......................................................................................................................... 11 
TABLE 3.. ....................................................................................................................... 12 
TABLE 4. ......................................................................................................................... 12 
TABLE 5.. ........................................................................................................................ 12 
TABLE 6. ......................................................................................................................... 13 
TABLE 7. .......................................... ......... ................................................................... 14 
TABLE 8. ......................................................................................................................... 14 
TABLE 9.. ........................................................................................................................ 14 
TABLE 10.. ..................................................................................................................... 15 
TABLE 11. ....................................................................................................................... 16 
TABLE 12 ........................................................................................................................ 17 
TABLE 13.. ...................................................................................................................... 18 



GC/MSANALYSlSOFPURGEABLEORGANiCS 

. . 
I. SCOPE/SUMMARY OF METHOD 

A. An inert gas, helium, is bubbled through a 5 mL sample contained in a specifically designed 
purging chamber at ambient temperature. The purgeables are eaciently transferred from the 
aqueous phase to the vapor phase. The vapor is swept through a sorbent column where the 
purgeables are trapped, After purging is completed, the sorbent column is heated and 
backflushed with the helium to desorb the purgeables onto a gas chromatographic column. 
The gas chromatograph is temperature programmed to separate the purgeables which are 
then detected with a mass spectrometer. 

8. An aliquot of the sample is diluted with reagent water when dilution is necessary. A 5 mL 
aliquot of the dilution is taken for purging. 

C. If the amount of TCL compound detected is outside the linear range of the instrument, then 
a smaller sample size is analyzed 

II. SAMPLE PRESERVATION/HOLDING TIMES 

A. Water and soil samples are analyzed within 14 days of sampling, 

B. Waters should be preserved with HCL (pH ~2) and received and stored cool (4’C) until 
analysis. Sodium Thiosulfate (4 drops of IO%) is also used when residual chlorine is present 
in the water. 

C. Soils should be received and stored cool (4’C) until analysis. 

Ill. APPARATUS AND MATERIALS 

A. Micro syringes - 10 FL and larger, 0.006 inch ID needle. 

B. Syringe valve - two-way, with Luer ends (three each), if applicable to the purging device 

C. ,Sytinge - 5 mL, gas tight. 

D. Balance. Ana&ical - capable of accurately weighing 0.0001 g. and a top-loading balance 
capable of weighing 0.1 g. 

E. Glassware 
1. Bottle - 40 mL, screw cap, with ‘Teflon cap liner. 

F. Purge and trap device - The purge and trap device consists of three separate pieces of 
equipment; the sample purger, trap and the desorber. (Tekmar 2000 with 2016 and 2032 
autosamplers). A heating blanket is added to the Te’kmar autosamplers when low level soils 
are analyzed. 
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IV. GC/MS SYSTEM 

A. Gas chromarograph - An anal.ytlcal system complete with a temperature prog rammabie gas 
chromatograph suitable for on-coiumn injewon and all required accessories includmg 
syringes, analqical column, and gases. . . 

B. Column - DB624, 75m, 0.53mm ID, 3.0 urn (J&W Scientific Cat. No. 125-1334) or 
equivalent. 

C. Jer Separator - Glass (SE Cat. No. 113505). 

D. Moss specrromeW - Capable of scanning from 35 to 300 amu every three seconds, utilizing 
seventy volts (nomti) electron energy in the electron impact ionization mode and produ&g 
a mass spectrum which meets all the criteria when 50 ng of 4-Bromofluorobenzene (BFB) is 
injected through the gas chromatograph inlet (see Table 4). 

E. Calibration requirements can be found in Tables 8 and 9, 

V. REAGENTS AND STANDARDS 

A. Reogenr worer - Produced by filtering tap water through an organic filtration system 
containing activated charcoal prior to use. 
1. Methanol - Pesticide quality or equivalent. 

2. Srock standard solunons - Stock standard solutions are purchased and are trace; . 
EPA supplied standards. These solutions are stored in Teflon sealed screwcap bott .., 
IOT to 20°C. 

B. Secondmy dilution standards - Ustig stock standard solutions, prepare secondary dilution 
standards in methanol that contain the compounds of interest, either singly or mixed together. 
(See GUMS Calibration in Exhibit E). Secondary dilution standards should be stored with 
minimal headspace and should be checked frequently for signs of degradation or evaporation 
especially just prior to preparing calibration standards from them. 

I. Prepare stock standard solutions for toluene-ds, p-bromofluorobenzene, and 1,2- 
Dichlorcethaned, in methanol. Prepare a surrogate standard spiking solution from these 
stock standards at a concentration of 25 ~gimL in methanol. 

D Purgeable Orgamc Marnx Standmd Sprkrng Solurion. 

I, Prepare a spiking solution in methanol that contains the following compounds at a concentration 
of 25 &mL: I ,i-Dichlowethene. trichloroethene, chlorobenzene, toluene, benzene. 

2. Matrix spikes also serve as duplicates; therefore, add an aiiquot of this solution to each of rn~c 
portions from 0F.e sample chosen for spiking. 
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E. Internal Standard Solution 

I, The three internal standards are Bromochloromethane, I,4-Difluorobenzene and 
chlorobenzene-d5. Prepare a spiking solution containing each of the internal standards. 
It is recommended that the seconh dilution standard be prepared at concentrZtion of 
25 &mL of each internal standard compound. The addition of 10 pL of this standard 
to 5.0 mL of sample or calibration standard would be equivalent of 50 &L. 

VI. GC/MS OPERATING CONDITIONS 

A. These performance test require the following instrumental parameters: 
1. Electron Energy: 70 Volts (nominal) 

2. Mass Range: 35-300 

3. Scan Time: to give at least 5 scans per peak. not to exceed one 
second per scan 

B. A11 samples a?d standard solutions must be allowed to warm to ambient temperature before 
analysis. 

C. Recommended operating conditions for the gas chromatograph - Column Conditions: DB- 
624, 75m, 0.53mm ID, 3 urn film thickness or equivalent at a flow rate of 30 mL/ti. Column 
temperature is isothermal at 45°C for five minutes. then programmed at 5°C per minute to 
105°C. further programmed at !O”C/min. to 180°C. 

D. Adjust the purge gas (helium) flow rate to 35 f 3 mUmin. Variations from this flow cafe may 
be necessary to achieve better purging and collection efficiencies for some compounds, 
particularly chloromerhane and bromoform. 

VII. CALIBRATION 

A. Twre 
1. Before analysis of samples can begin, the instrument must meet all calibration criteria. 

The first step in the calibration of Volatiles GUMS system is to demonstrate the 
ionization and fragmentation of standard mass spectral tuning compounds. This is 
accomplished, a.s well as sensitivity check, \hith the use of 4-Bromofluorobenzene. This 
standard is run daily to validate the GUMS system and io begin the l2-hour clock. BFB 
is analyzed by direct injection of a 50 ng aliquot into the instrument. 

2. When the analvsis is complete, th: tune is checked against standard criteria (See Table 
3 for Tune Cr&ria). SW846 Method 8240 tune criteria for BFB is used for all volatile 
test codes, and before any other calibration standards or sample analysis is perfoned 

3, If the tune fails to meet the criteria, rerun BFB. If it fails again, the instrument must be 
retuned through “Auto Tune” or “Manual Tune”. BFB should be run again If it meets 
criteria, continue with the calibration sequence. If it fails again, contact your supervisor. 
Instrument mamtenance such as source cleaning may be required. 
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By hirml Cahbrarron 

1, @cc BFB has met its tune criteria. calibration ma) begin. Initial calibration of the GCA, 
established and validated by the an&is of EPA traceable st;mdards at five concentration levels 
which are 5, 20, 50. 100. and 200 pp~. These standards are made up in j mL of reagent water 
andpurgedontheTelanarbeforeanalysis by GUMS. Thelntemalstandardcalibratidlrprocedure 
is used. In addition to surrogate recovev compounds. standards and sample extracts arc spiked 
with internal standards that span the retention time range of the anal.ytes of interest. 

2. The Response Factors (RF) for the an+es in the standard are calculated and stored in a Target 
Method File. The concentration of the anal>les during sample analysis is calculated using the RF 
of each analyte determined ti each day’s calibration. These equations are shown in Table 13~ 

3. The calibration standards are prepared by filling a s*nge with 5 mL of reagent water and spiking 
with the standards as shown below. 

Internal 25 wm ht. Std. Stock Std. 
Std. Surrogate Stock Std. Final Final cont. 

W) W) WA cont. (ng/mL) (ng/mL) 

10 I I 50 5 
IO 4 4 50 20 
IO 10 IO 50 50 
10 20 20 50 100 
10 40 40 50 200 

4. Attach the smge to the syringe valve assembly on the Tekmar Open the syringe valve and ’ 
the sample into the purging chamber. Close the purging device valve. Low level soil calibra. 
must be heated to 4O’C before purging. Water, medium level soiis, and h&h level soils pur, 
ambient temperatures Purge the sample for 8 .O min. .4t the conclusion of the purge time, introduce 
the trapped materia!s to the GC colmnn by the Desorb Mode where the trap is rapidly heated to 
180°C for folir mmutes. 

5. Whilethetrapisbelngdesor~edlntotheGC,~oumayemptythepurglngchamber.kfterdesorbmg 
the sample for four mmutes. bake the trak ior four minutes at 225°C. Aft-r bake, allow the trap 
to cool to less than 30°C making it rea.ty to purge the next standard or sample. 

6. The standard Gil automaticallv be quantitated into a report from wluch concentration. areas_ 
response factors, standard deviations, and percent differences are calculated. 

7. SW846 Method 8240 criteria for Volatiles Calibration Check Compounds (CCC) is employed: 
CCC 

1, I -Dichloroethene 
Chloroform 
1,2-Dichloropropane 
Toluene 
Ethylbenzene 
Vinyl Chloride 

8. The %RSD is calculated automatically for all compounds This %RSD must be within 30% for 
all CCC Compounds 

9. SW846 Method X240 criteria for System Performance Check Compounds (SPCC) is em. 3 
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II. 

for the compounds below- 
SPCC 

Chloromethane 
l,l-Dichloroethane 
Chlorobenzene 
Bromoform 
1,1,2,2-Tetrachloroete 

The average RF is calculated for all compounds and the RF for SPCC compounds must be at least 
0.300, except for Bromoform, which has a minimum RF of 0.100. Ifthe five-point does not meet 
criteria, check to see if a standard needs to be rerun. The standards could have been added at 
the wrong amount or the purge may have been bad. If reanalyzing a standard will not solve the 
problem, contact your supervisor. It could be related to purge chambers, multiplier, flows, etc. 

Ifthe five-point does meet criteria. andthere is time remaining in the 12-hour time period, samples 
may be run The 50 ppb Standard’s response factors are used to calculate the concentrations III 
samples of TCL (Target Compound List) compounds. 

C. Connnuing Calibration 

I. A continuing calibration of the CC/MS uses the same EPA traceable standards, but at only one 
level. This level is 50 ppb The analysis is performed in the same manner as stated for the initial 
calibration. The continuing calibration checks the same CCC and SPCC compounds as the mitial 
calibration. The CCC compounds must have a %Difference (%D) of less than 20% and the 
SPCC must have an RF from that particular day’s calibration of greater than 0.300, except for 
Bromofomt, which must be greater fhan 0.100. The continuiog calibration is performed afler the 
BFB and must meet all criteria before any other aoaiysis continues. 

2. If the criteria is not met, the standard must be rem”. It is possible it was not prepared correctly, 
or thAt there was a bad purge. However. ifthe second standard still doesn’t meet criteria, an initial 
calibration must be run or corrective action performed. 

VIII. QC SAMPLES 

A. Method Blank 

1. ‘Ihe method blank is analyzed once the calibration has been met, whether it be an initial or 
continuing calibration. The method blank, called the “VRLK”, consists of loading a syringe with 
10 mL of reagent water spiked with IO pL of Internal Standard and !O ~.IL of Surrogate which 
yields a concentration for both of 50 ppb. It is used to establish the analytical curve by taking into 
account any background responses during the calibration process. It is also used to check for 
carryover contammation after a standard run or after a contaminated sample nm 

2. An acceptable blank must meet the internal standard criteria stated in the “Sample Analysis” 
section and the surrogate recoveries in Table 4. It must also contain less than or equal to five tm.es 
the Practical Quantiratioo Limits (PQL) of Methylene Ch!oride, Acetone, Toluene. and 2- 
Butanone. For all ocher compounds, the blank must contain less than or equal to the PQL of an! 
single analyte. 

3. If a blank exceeds this criteria, corrective measures must be taken immediately This action first 
consists of immediately reanalyzing the blank If it still exceeds criteria, consult your supervisor 
immediately. 
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a, Laborarov Conrrol Spk (LCS and LCD) 

1. Abe LaboratoF Control Spikes (LCS and LCSD) are the last analysis ofthe calibration sequence 
T& are used as internal QA’QC checks. The LCS and LCSD are analyzed daily foIlon@ the 
me&d blank to check the proficiency of the analysis in terms of working standardsplepantion. 
to monitor standard degradation, and to check traceabilin, of the prepared stan&r.!s hm 
commercial reference materials to EPA reference marerials. These results are also used to 
create our laborato? control charts 

2. The sample is prepared by loading a syringe with 5 mL of reagent water spiked with 10 pL of 
Internal Standard, 10 pL of Surrogate, and 10 pL of LCS Mix. This yields a fmal concentration 
for all three standards of 50 ppb. 

3. TheLCSandLCSDcon~mostofthecompoundsfoundinthedail~calibrationstandards. Their 
limitsmay befoundinTab!e6. Tine LCSandLCSDmust meettheselunits, as wellas thesurrogatc 
and internal standard criteria. If these criteria are not met, correcttve action must be taken 
immediately. This includes rerunning the LCS and/or LCSD. if the compounds are still out of 
limits, a new standard should be prepared. LCS limits are advisory like Matrix Spike Compounds. 
but since they are internal QC limits set forth by our laboratory, every effort should be made :o 
meet these limits 

IX. SAMPLE ANALYSIS 

A. Wafer Samples 
I. Note any headspace in the bottle before opening. Open the sample bottle which has been allr _ 

to come :o ambient temperature, and carefully fill the sample into ‘he syringe barrel to just swn 
ofoverflowing, and adjust the sample volume to 5 .O mL This process of taking analiquot destroys 
the validity of the sample for future analysis. Care must also be taken to prevent air from leaking 
into the syringe. 

2. Add 10 pL oftbe Surrogates spting solution and 10 pL ofthe internal standard spiking solution 
through the valve bore of the s>Tmge. This yields a concentration of 50 pg/L of each standard. 

3. Water samples are loaded in the followmg manner to ensure the proper sample is placed into its 
designated purge chamber on the Tekmar Autosampler: 

a. 

b. 

A test tube rack is filled with samples’ 40 mL VOA vials. The syringes to be used are placed 
in front of the samples. 

All sample purge tubes arc labeled rrith the SWLO ID number and autosampler position. 
Each analyst verifies that the syringe matches the ID on the purge tube as he/she loads each 
sample into the purge chambers. 

c. Follow the same purging method as stated during calibration 

4. Forwaters;rmplesrequi~gmatn?tspikeandmatn~spikeduplicates,add IO~Loftbemattixspike 
solution to the 5 mL of the sample to be purged. Disregarding any dilutions, this is equivalent to 
a concentration of 5G pg/L of each matrix spike standard. 

a. Soil Sample Anoiws - Low Level 

I. The low level method is based on purging a heated sedimentisoil mixed with reagent ~, 
contammg the surrogate and internal standards. 

2. The sample (for volatile organics) consists of the entire contents of the sample comainer. 
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Do not &card mv supematant liquids. Mix the contents of the s~mpk with a narrow spatuh 

Weigh the sample .&o a disposable test tube. Use 5 grams of sample. unless a dilution is requred 
& which 1 - 4 g-s of sample is used. Use a top loading balance. Note and record the actual 
weight to the nearest 0.1 g. 

3. Immediately after weighing the sample into the labeled test tube, load it onto the Tekmar ALS. 
Remove the plunger from a 5 mL Luerlock syringe and fill to overflotig with reagent water. 
Replace the plunger and compress the water to vent trapped air. Adjust the volume to 5.0 mL 
Add 10 FL each of the surrogate spiking solution and the internal standard solution to the syringe. 
This addition tothe soil is equivalent to 50 @Kg ofeach standard. Add this spiked reagent water 
to the test tube. Heat the sample to $3”C and begin purging. The samples follow the same purge 
method as stated in the calibration. 

4. For soil samples requiring matrix spike and matrix spike duplicates, add 10 pL ofthe matrix spike 
solution to the 5 mL of the reagent water being added to the soil. Disregarding any dilutions, this 
is equivalent to 50 pg/Kg of each matrix spike standard. 

C. Soil Sample Analyrs - Medium Level 

I, Medium level extractionlanalysis is required if the low level of ana!ysis at I g level indicates peak 
saturation or compounds are out of linear range. The medium level method is based on extracting 
the sediment/soil sample with methanol. An ahquot of the methanol extract is added to reagent 
water containing the intemaI standards. The surrogate is spiked directly into the extract, thus 
making the addition directly into the reagent water unnecessary The extract is purged at ambient 
temperature. 

2. The medium level extract is prepared by weighing 4 g ofthe sample into the scintillation vial. Use 
a top loading balance. Note and record the actual weight to the nearest 0. I g. Add 9900 )IL of 
methanol and 100 pL of the medium concentration surrogate standard. Cap and shake by hand 
for 2 minutes. The extract should be made up quickly in order to avoid loss of volatile organics. 

3. The sample is loaded in the folio\. ;ng manner. Fill a syringe just short ofoverflowing, and adjust 
the sample volume to 4.9 mL. Adjust the plunger to 5 mL to allow for the addition of the extract 
and standards. Add IO pL of internal standard solution. Also add the volume of the methanol 
extract and the volume of methanol, if needed, to total 100 FL. 

4. Load the sample into the purging device (Tekmarj and follow the same purging method as stated 
during the calibration. 

5. For samples requiring matrix spike and matrix spike duplicates, prepare an extract in the same 
manner as stated above. but add only 9800 pL of methanol, 100 pL of medium concentration 
surrogate, and 100 VL of medium concentration matrix spike solution. Load and analyze them in 
the same manner as the samples. 

6. The method blank must be analyzed in the same manner as with low level soils and waters, but 
it is prepared differently The method blank consists of a 4 g purified solid matrix spike with the 
surrogates made up to a total volume of 10 mL An acceptable blank must contain less than or equal 
to five times the PQL of Methylene Chloride, Acetone, and 2-Butanone, and less than or equal 
to the PQL of any other volatile target compound. It must meet criteria or corrective action must 
be taken immediately. 

i. With all matrices, all dilutions should keep the response of the major constituents (previously 
saturated peaks) in the upper half of the linear range of the cuwc. 
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8~ An estimated concentration for Non-rarget components tentatwely ldentlfied shall be quanrlf 
by the internal standard method For quantification. the nearest mremal standard free oi 
interferences shall be used. 

9~ The formula for calculating concentrations is found in Table 13. Total area counrs froRlthe total 
ion chromatograms are to be used for both the compound to be measured and the internal 
standard. A response factor (RF) of one ( 1) is to be assumed. The value from this quantitatlon 
shall be qualified as estimated. This estimated concentration should be calculated for all 
tentatively identified compounds as well as those identified as unknonouns. 

10. Xylenes (o,m, & p - isomers) are to be reported as total Xylenes. The concentration of all Xylene 
isomers must be added together !o give the toti. 

Il. All soil samples must have their percent moiswe determined. This is performed by the 
Extractions Department and submitted to the Volatiles Data Clerk for reporting. The 
percent moistures may also be obtained from the LIMS. 

X. INTERFERENCES 

A. Interferences purged or coextracted from the samples will vary considerably from source 
to source, depending upon the particular sample or extract being tested. Tne ana&ical 
system, however, should be checked to ensure freedom from interferences, under the 
analysis conditions, by analyzing method blanks. 

B. Samples can be contaminated by diffusion of volatile organics (particularly methyl1 
chloride and fluorocarbonsj through the septum seal into the sample during shipment z 
storage. A trip blank., prepared from organic-free reagent water and carried through the 
sampling and handling protocol, can serve as a check on such contamination. 

C. Cross contamination can occur whenever high-concentration and low-concen:ration 
samples are analyzed sequentially. Whenever an unusually concentrated sample is 
analyzed, it should be foilowed by the analysis of organic-free reagent water to check for 
cross xntamination. The purge-and-i-‘p system may require extensive bake-out and 
cleaning after a high-corcentration sample. 

D. The laboratory where volatile analysis is performed should be completely free of solvents 

E. Impurities in the purge and gas and from organic compounds outgassing from the 
plumbing ahead of the trap account for the majority of contamination problems. The 
analvtical system must be demonstrated to be free from contamination under the 
conditions ofthe analysis by running reagent blanks. Theuseof non-TFE plastic coating, non-TFE 
thread sealants, or flo\v controllers with rubber components in the purging device should be 
avoided. 

Xl. QUAUl-Y ASSlJFlANCE/QUALJW CONTROL (QA/QC) 

A. The GUMS system should be tuned to meet the BFB specifications in Section VLA. and Table 3. 

B. Thereshould beanimtialcalibrationoftheGC/MS systemasspecifiedinSectionW.B.oracontim 
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calibration (Section W.C.) 
C. Before processing any samples, the analyst should demonstrate, though the analysis of a method 

blank, that interferences from the analk?ical system, glassware, and reagents are under control. Each 
rime a set of samples is extracted, or there is a change in reagents, a method blank should be processed 
r~i a safeguard against chronic laboratory; contamination. The blank samples should be carried through 
a11 stages of sample preparation and measurement. 

D. A Laboratory Control Spike (KS) and a Laboratory Control Spike Duplicate (LCSD) are analyzed 
for each batch of 20 samples. The percent recoveries of the LCS’LCSD are compared to historicall! 
generated control limits to determine whether the analytical system is in control (see table 6.) 

E. A Matrix Spike (MS) and a Matrix Spike Duplicate (MSD) are analyzed as per client request to 
determine whether there are matrix effects on the recoveries of particular compounds Percent 
Recoveries are compared to Method Limits and outliers are flagged to alert the data user of matrix 
effects (see table 5.) 

F. Surrogate Recoveries from every sample are compared to method control limits (see table 4.) If any 
surrogates are Out of control, the sample is reanalyzed. ne reanalysis is then reported if surrogates 
are within limits or the reanalysis is used to establish a matrix effect on the surrogate recoveries. 

XII. ANALYSIS/REPORT CRlTERlA/VAUDATION 

A. A sample is acceptab!e when it me& the following criteria: 
I. The internal standards’ EICP areas are within a factor of 2(-5Oo/d+lOO%) of the calibration’s 

internal standards. 

2. The internal standards’ retention times are within i30 seconds of the calibration’s internal 
standards. 

3. Surrogate recoveries are within the limits stated In Table 4 

4, Any compounds found in the sample are within the linearity range, with any dilutions showing 
compounds in an acceptable range of linearity If a sample analysis contains any target 
compounds above the linear range, all subsequent samples will be reviewed for those target 
compounds The target compounds must be below PQL to be acceptable; otherwise they must 
be reanalyzed. 

5. Chromatogram shows no signs of carryover or instrument deficiencies. 

B. If sample does not meet internal standards’ or surrogates’ criteria, it must be reawlyzed. If the 
reanalysis meets all criteria, it is submitted. If the reanalysis duplicates the results from the first 
adym, both analyses are submitted 

C. A sample report is complete when it contains all of the following in order: 
I. Chromatogram 
2. Quant Report 
3. Manual Integrations 
4. Spectra of any compounds, excluding internal standards and surrogates 
5. Tentatively Identified Compounds (TICS) 
h. Internal Standards/Surrogates 

F-70 Page9of18 



XIII. HEALTH & SAFETY 

A~ Care must be used when handling standards and samples~ All samples should be treated as rf 
they were toxic. Consult the Marerial Safety Data Sheets for information on the hazards 
involved kth each compound and/or standard mixes. Any spills that may occur ~~ cleaned 
up immediately, 

XIV. DATA ARCHIVAL 

A. Instrument data is stored in hvo separate locations before being archived to ensure data does 
not become erased or corrupt. Data is stored on both the instrument’s Chemstation and the 
Unix-based processing system. Data is archived from the Unix-based system using the “TAR” 
format onto 60 m DA? tapes. No more than two months worth of data is archived onto the 
same tape. Once a tape contains two months of daka. a tape directory is primed and bound 
for permanent storage. Each tape is labeled with the instrument ID and the date range of data 
contained on the tape. 

XV. REFERENCES 

A. EPA’s “Test Methods for Evaluating Waste” (SW846, 3rd Edition, Rev. 1, July, 1992.) 

B. EPA’s “Tesi Methods for Evaluating Waste” (SW846, 3rd Edition, Rev. 2, September, 1994.) 
- 
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TABLE 1. 

Characteristic Ions for Surrogates and 
Internal Standards for Volatile Orgtic Compounds 

Compound 

SURROGATES 
4-Bromofluorobenzene 
I .2-Dichloroethane d-4 
Toluene d-8 

INTERNAL STANDARDS 
Bromochloromethane 
1,4-Difluorobenrene 
Chlorobenzene d-5 

Primary Ion Secondary Ion(s) 

95 174, 176 
65 102 
98 70, 100 

128 49, 130, 51 
114 63, 88 
117 82. 119 

TABLE 2. 

Parameter 

Characteristic Ions for Volatile TCL Compounds 

Primary Ion Secondary Ion(s) 

52 
96 
64 
66 
49, 5!, 86 
5K 
IX 

Chloromethane 50 
Bromomethane 94 
Vinyl chloride 62 
Chloroethane 64 
Methylene chioride 84 
Acetone 43 
Carbon disulfide 76 
I, 1 -Dichloroethene 96 
1, I -Dichloroethane 63 
1,2-Dichloroethene (total) 96 
Chloroform a3 
1,2-Dichloroethane 62 
2-Butanone 43 
1, I, I-Trichloroethane 97 
Carbon tetrachloride 117 
Bromodichloromethane 83 
1,1,2,2-Tetrachloroethane 83 
1,2-Dichloropropane 63 
trans-1,3-Dichloropropene 75 
Trichloroethene 130 
Dibromochloromethane 129 
1,1.2-Trichloroethane 97 
Benzene 78 
cis-1,3-Dichloropropene 75 

61, 98 
65, 83, 85, 98, 100 
61, 98 
85 
64, 100, 98 
57.12 
99,117,119 
119, 121 
85, l29 
85. 131. 133. 166 
65: 114 
71 
95, 97, 132 
208, 206 
83, 85, 99, 132, 134 

77 
Bromoform 
2-Hexanone 
4-Methyl-2-pentanone 
Tetrachloroethene 
Toluene 
Chlorobenzene 
Ethyl Benzene 
Styrene 
Xylenes (total) 
Vinyl Acetate 
2-Chloroethyl Vinyl Ether 

173 171, 175, 250, 252, 254, 256 
43 58, 57, 100 
43 58, 100 
164 129, 131, 166 
92 91 
112 114 
106 91 
104 78, 103 
106 91 
43 86 
63 106, 43 
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TABLE 3. 
BFB Key Ions and Abundance Criteria 

MIISS Ion Abundance Criteria 

50 15.0 - 40.0 percent of mass 95 
7s 30.0 - 60.0 percent of mass 95 
9s base peak, 100 percent relative abundance 
96 5.0 - 9.0 percent of mass 95 
173 less thao 2.00 percent of mass 174 
174 greater than 50.0 percent of mass 95 
175 5.0 - 9.0 percent of mass !74 
176 greater than 95.0 percent but Less than 101 .O percent of mass 174 
171 5.0 - 9.0 percent of mass 176 

TABLE 4. 
Surrogate Recovery Limits 

Fraction 
Volatile 
Volatile 
Volatile 

Surrogate 

Toluwe-d, 
4-Bromoflourobenzene 
1,2-Dichloroethane-d, 

Water Soil 

88-I 10 81-117 
86-115 74-121 
76-l 14 70-121 

TABLE 5. 
Matrix Spike Recovery Limits 

Fraction Matrix Spike Compound Water Soil 

Volatile I,l-Dichtoroethew 6i-145 59-172 
Volatile Trichloroethene 71-120 62-137 
Volatile Chlorobenzene 75-130 60-133 
Volatile Toluene 76-125 59-139 
Volatile Benzene 76-127 66-142 
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TABLE 6. 

Laboratory Control Spike Recover Limits -. 

Fraction Laboratory Control Spike Compound Water Soil 
Volatile Acetone 53-146 30-160 
Volatile Bromodichloromethane 48-164 71-124 
Volatile Benzene 70-134 79-128 
Volatile Bromoform 34-151 58-119 
Volatile Bromomeihane 50-191 46-161 
Volatile Cblombenzene 72-135 80-125 
Volatile Carbon Disulfide 50-162 52-129 
Volatile cis-1,2-Dicbloroetbene 54-153 80-128 
Volatile cis-1,3-Dichloropropene 34-199 63-123 
Volatie Chloroethane 32-212 44-154 
Volatile Chloroform 57-152 79-129 
VolatiIe Chloromethane 32-161 21-170 
Volatile Carbon Tetrachloride 37-182 65-140 
Volatile Dibmmocbloromethane 43-157 68-120 
Volatile 1,l -DicNorc&ene 54-161 60-141 
Volatie 1,2-Dichloropmpane 40-182 81-122 
Voiatile Ethylbenzene 55-147 82-123 
Volatile 2-Hexanone 27-176 20-181 
Volatile Methylene Chloride 52-168 77-141 
Volatile 4-Methyl-2-Pentanone 23-208 33-163 
Volatile o-Xylene 68-144 72-126 
Volatie Styrene 64-147 71-129 
Volatile Tricbloroethene 67-149 71-134 
Volatile tram- 1,2-Dichloroetbene 74-162 72-133 
Vo:atile tram-1,3-Dichloropmpene IO-164 48.141 
Volatile Toluene 75-140 80-122 
Volatile Teuacbloroethene 61-141 SO-125 
Volatile Vinyl Acetate 22-122 17-153 
Volatile Vinyl Chloride 65-167 31-168 
Volatile 1,l -Dicbloroetbane 55-159 75-129 
Volatile 1.1, I-TricNorcethane 38-179 66-140 
Volatile I, i,2,2-Tetrachloroethane 14-157 49-127 
Volatile 2-Butanone 42-173 16-130 
Volatile 1,2-Dicbloroethane 59-15 1 81-132 
Volatile I, 1,2-TricNoroethane 40-179 68-120 
Volatile m.p-Xylene 55-151 81-125 
Volatile 2-Chloroethyl Vinyl Ether 73-156 D-146 
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Bromochloromethane 1,4-Difluorobenzene 

Chloromethane I, I, 1 -Trichloroethane 
Bromomethane Carbon Tetrachloride 
Vinvl Chloride Bromodichloromethane 
Chlbroethane 1,2-dichloropropane 
Methylene Chloride trans-l,3-Dicbloropropene 
Acetone Trichloroethene 
Carbon Disulfide Dibromochloromethane 
I, I-Dichloroethene 1,1,2-Trichloroethane 
1, I -DichIoroethane Benzene 
1,2-Dichloroethene (total) cis-I,3-Dichloropropene 
Chloroform Bromoform 
1,2,-Dichloroethane Vinyl Acetate 
2-Bl;tanone 2-Chloroethyl Vinyl Ether 
I.2-Dichloroethane-d4,(surrogate) 

Chlorobenzene-ds.- 

2-Hexanone 
4-Methyl-2-Pentanone 
Tetrachloroethene 
1,1,2,2-Tetrachloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Xyiene (total) 
Bromofluorobenzene 

(surrogate) 
Toluene-ds (surrogate) 

TABLE 8. 

Volatile Calibration Check Compounds (CCC) 

!, 1-Dicbloroethene 
CbIoroform 
1,2-Dichloropropane 
Toluene 
Ethylbenzene 
Vinyl Chloride 

Initial Calibration 
5,20,50,100,200ppb 
Max %RSD: 30% 

Continuing Calibration 50 ppb 
Max %D: 20% 

TABLE 9. 

Volatile System Performance Check Compounds (SPCC) 

Chloromethane 
I, I-Dichloroethane 
Bromofotm 
1,1,2,2-Tetrachloroethane 
Chlorobenzene 

Minimum Relative Response 
factor (P.RF): 0.300 
(0.100 for Bromofonn) 

F-95 
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TABLE 10. 

Compound List and 
Practical Quantitation Limits (PQL) 

Volatiles 

I. Chloromethane 
2. Bromomethane 
3. Vinvl Chloride 
4. Chlbroethane 
5. Methvlene Chloride 
6. Acetone 
7. Carbon Disulfide 
8. l,l-Dichloroethene 
9. I,l-Dichloroethane 

IO. 1,2-Dichloroethene (total) 
11. Chloroform 
12. I ,2-Dichloroethane 
13. 2-Butanone 

14~ l,l.l-Trichloroethane 15. Carbon Tetrachloride 
16. Vinvl Acetate 

17. Bromodichloromethane 17. 1,2-Dichloropropane 
19. cis-1,3-Dichloropropene 
20. Trichloroethene 
2 1. Dibromochloromethane 
22. I, 1,2-Trichloroethane 
23. Benzene 
24. vans-1,3.-Dichloropropene 
25. Bromoform 
26. J-Methyl-2-Pentanone 
27. 2-Heuanone 

28. Tetrachloroethene 29. l,1,2,2-Tetrachioroethane 
30. Chlorobenzene 
31. Ethyl Benzene 
32. Styrene 
33. Xylenes (Total) 
34. Toluene 
35. 2-Chloroethvl Vinyl Ether 

Quantitation Limits 
Water Low Sodhdime~ 

CAS Number Pg/L Pg/% 

74-87-3 IO 
74~a3-9 fi 
75-01-4 foO 10 
75-00-3 IO 10 
75-09-2 
6 7-64-l I: *ii 
75-15-O 
75-35-4 : : 
75-34-3 5 

540-59-o 5 : 
67-66-3 

107-06-2 
: 5 

5 
78-93-3 10 10 

71-55-6 56-23-5 : : 
108-05-4 10 10 

7527-4 5 78-87-5 5 : 
10061-01-5 5 

79-O l-6 : 
124-48-I 5 : 
79-00-j 
71-43-2 : : 

10061-02-6 5 5 
75-25-2 5 5 

108-10-l 10 
591-78-6 

ti 
10 

127-18-4 79-34-5 : : 
108-90-7 5 5 
100-41-4 
100-42-5 : : 

1330-20-7 5 5 
108-88-3 5 5 
110-75-g 10 10 

*Medium Soil/Sediment Practical Quantitation Limits (PQL) for Volatile compounds are 125 times the 
individual Low Soil/Sediment PQL and reported to two significant figures. 
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Compound or Standard Mii 

* 

Restek Internal Standard 

VOA Internal Std. Mix 

Restek Surrogate 

VOA Surrogate Spike Mix 

TABLE 11. 

Standards Preparatron 

Begin 
Cont. Aliquot Total 

wM- PL Vol. 

2,500 200 20 mL 

2,500 200 20 ml. 

Final 
Cont. 

MmJ- 

25 

25 

.T 

Volume 
to be 

used 

lOpL/Smi 

lOpL/5ml 

Restek Calibration Mix 

VOA Calibration Mix 1 

VOA Calibration Mix 2 

VOA Calibration Mix 3 

VOA Calibration Mix 4 

VOA Calibration Mix 5 

‘Trichlorofluoromethane 

l I,3-Dichlorobenzene 

* I ,4-Dichlorot xzene 

l 1,2-Dichlorobenzene 

5,tiOO 

2,000 

2,000 

2,000 

2,000 

5,000 

5,coo 

5,000 

5,000 

100 

250 

250 

250 

250 

100 

100 

1’0 

100 

25 

25 

25 

25 

20 mL 25 

25 

25 

25 

25 

lOpL/jmL 

2-Chloroethyl Vinyl ether 10,000 5 2mL 25 lOpL/SmL 

Restek VOA Matrix Spike Mix 2,500 40 4mL 25 lOpLi5ml 

MEDIUM LEVEL SOIL SPIKES 

Restek VOA Surrogate Spike Mix 2,500 500 5mL 250 lOOpL/lO ml 

Restek Matrix Spike Mix 2.500 500 5mL 250 lOOpL/lOmI 

*Compound contained in calibration stardard. but no! required by SW84618240, PQL Table II ~- 
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RE\. S.+- .1/26/96 

INSTRUMENT 

PARAMETERS 

Tune F//e 

MethodF;les 

C I K L N R u 

CTUNE KTUNE ITLJNE LANTKJNE NTUNE RTUNE UTUNE 

BFB BFB It3FB BFB BFBN BFBR BFBU 

VOA VOA IVOA VOA VOAN VOAR VOAU 

:t 3.0 1 Target 3~0 Target 3.0 Target 3.0 Target 3.0 Target 3.0 

71s 1 HP HP710 ( HP HP710 HP715715 HP HP715 Ii?715 
SOftWO7C Target 3.0 Targa 

Dam Sysrcm HP710 HP 

rebnnr KS 
2000 Melhod I I I I I 1 I I 
Srondby I 3OT 1 30% 3ooc 3oY 3ooc 3ooc 3PC 

Pwge a mh 8 min, 8 Irun. 8 mm. 8 min. 8 m,n. 8 min. 

PlcJwor - - - I - I - I - I - I 
Sample - - - - - - 

DesabPrcheol 175OC 175°C 175OC 1759: 175-z 175=c i7YC 

Lkswb 4 min/lSO”C 4 min/ISOOC 4 mid180°C 4 midl8OT 4 mid180°C 4 min/lBO~C 4 mirVl8PC 

Bake 

Auto Dram Off Off Off Off Off 

Bake Go* 
BYP= I Off I On I On / Off I On f  On I On I 
BGB Delov I - I - I - I - I - - - 

Vdvr I 185’C 1 15O’C 1 15OT 1 iwc 1 ISOOC 15ooc 15ov 

“C I lsvc 1 150°C 1 2OPC ?CPC 200°C 

4o”c 1 4ooc 1 4OY 1 JOOC 1 4ooc 

Ldnc 200°C 200 
,Mounr I 

c 
4P.Z 4ooc 

1 
Au Hearers - - - - - - - 

2016 V&e 165’C 15ooc ,50-z 15OY 15oYz 150-z 150-z 

Line 150-z l75CC IMT I5Oc% 175oc 175oc 17x 

2032 Valve 150°C 150°C 150°C i50°c I SOT 150-z 150-z 

Line I5OT 175oc I 5o=c 15ooc 175-c i75T I 175°C 
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TABLE 13. 

Response Factor and Concentration Calculation 

RF= (A,)(C,,) and concx = (A x ) CC is ) 

(Ais ) (Cd (4s) (RF,) 

where. 

AX = Area of characteristic ion for the measured compound. 
Ai, = Area of the characteristic ion for the specified internal standard 
Cis = Concentration of the internal standard (ng/pL) 
G = Concentration of the measured compound (ng/pL) 
RF, = Response Factor of the measured compound. 

Surrogate Recovery: 

% Surrogate Recovev = g Y 100% 

w?lerc 
Qd = Quantity determined by analysis 
Qa = Quantity added to sample 

Matrix Spike Recovery and RPB: 

Matrix Spike Recovery = SSR - SR x 100 
SA 

WhLW: 
SSR= Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

Matrix Spike RPD = IMSR - MSDRl Y 100 
(%)(MSR + MSDR) 

Laboratory Control Spike (LCS) Recovery: 

LCS Spike Recovery = 

fiiWe: 
SSR= Spiked Sample Result 
SR = Sample Result 
SA = Spike Added 

SSR - SR I 100 
SA 
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SOUTHWESTLBORATORY OFOKLAHOMA,hC. 
STANDARD OPERATWC PROCEOLRE 3010A/3050A POR 

MT600B 

h\.: I.0 - “:.,/96 

I. PURPOSE 

A. This SOP will give the digestion procedure for soil matrices for the SW846 Method 305OA. These 
tigestion procedures will be used for the preparation of sediments, sludges, and solid waste samples 
for analysis by ICP spectroscopy. 

6. This SOP willgivethe~gestionprocedureforaqueous samples fortheSW846 Method3010A. These 
digestion procedures will be used for the preparation of aqueous samples, drinking water, surface 
water, domestic and industrial wastewater’s, and wastes that contain suspended solids for analysis by 
ICP spectroscopy. 

C. The digestion supervisor will designate the proper method to be used per batch of samples. If the 
method is not clearly identified on the internal custody forms, check with the Project Officer 
responsible for the samples before digestion is started 

II. REAGENTS AND STANDARDS 

A. Acids used in the preparation of standards and for sample processing must conform to the 
specifications ofthe Committee on Analytical Reagents of the American Chemical Society (ACS) and 
be of the Mallinckrodt ArSelect grade or the equivalent. 

I. Nitric Acid ( i-IN03 ). concentrated 

2. Hydrochloric Acid @ICI), concentrated 

3. Hydrochlotic Acid (I+ 1) - Add 500 ml of hydrochlotic acid to 400 ml of ASTM type II water 
and dilute to IL. 

4. Hydrogen Peroxide (30%), H,Oz 

8. Water - For all sample preparations and dilutions, ASTM Type II water will be used This water is 
prepared by passing distilled water through a mixed bead of anion and cation exchange resins 

C. Standards - AI1 mixed and individual elemental standards must be NIST traceable or equivalent 

I. SSI - A stock standardused to makeaworking spike forthematrix spikes, LCS, & LCSD. See 
Table I for elements and concentration requirements. 

2. SS2 -A stock standard used to make a working spike for the matrix spikes, LCS, & LCSD. See 
Table I for elements and concentration requirements. 

3~ SS3 -A stock standard used to make a working spike for the matrix spikes, LCS, & LCSD. See 
Table I for elements and concentration requirements 

4. SS4 -A stock standard used to make a working spike for the matrix spikes, LCS, & LCSD. See 
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STasom 0pmATLlic PRoceome 3010A/3050A FOR 
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- 
Its\: 1.0 - UlJi96 

Table I for elements and concentmtlon requirements. 

5. SS5 - A stock standard used to make a working spike for the matrix spikes, LCS, & LCSD. Sa 
Table I for elements and concentration requirements. 

.T 

III. APPARATUS AND MATERIALS 

A 

B. 

C. 

D. 

E. 

F. 

G. 

H. 

I. 

I. 

K. 

Coming fleaken - 150 ml, or equivalent. 

whattman grade 4.0 filter paper or equivalent. 

Analflical Balance - Capable of accurately weighing to the nearest O.Olg. 

Disposable plastic funnels. 

Electric hotplate or equivalent - adjustable and capable of maintaining a temperature of 90-95°C 

Disposable Fisher Polypropylene 100 ml Vials or equivalent. 

Dual Range pH paper. 

I mL Eppendorf Pipette or equivalent 

Ribbed watch glass or equivalent cover. 

Class A 100 and 200 mi volumettic flask. 

Teflon or glass beads. 

V. PROCEDURE OVERVIEW 

A. Each morning the digestion supervisor will designate the day’s ivork by sample batch and method to 
be completed. This will be done by giving the Metals Digestion Technician a written list of batches 
to be done that day. 

B. The technician will then locate samples in the walk-in refrigerator, Log all samples out, and bring them 
back to the Metal Digestion Area. 

C. The technician will then make the computer generated digestion log according to the Digestion’ 
Distillation Log SOP. 

D, Follow the appropriate Digestion Method (for aqueous or’soil matrices). 

V. QA/QC REQUIREMENTS 

A. The following QNQC samples Gil be designated as XXXYYMMDDZZ. XXX designates the Nne 
of sample (PBW or PBS, LCW or LCS, LDW or LDS). YY is the last hvo digits in the current 

- 
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MMDD is the month and day. 1 designates a IC? digestion. Z is the batch letter done that day (if located 
i,, batch WMDDII - Z = “A”: if located in batch YYMMDDIJ - Z = “D”), 

B. Aqueous QAJQC . . 

I. PBW - Is the Method Blank Bring ASTM Type II Water up to the 100 ml mark on the fleaker. 

2. LCW l - Is the Laboratory Control Sample and is made from the follotig: 

Add 1 ml of SSI, SS2, & SS3. If any sample in batch requires As, Pb, Se, or Tl by Trace: 
substitute 1 ml of SS5 for 1 ml of SS2. Then dilute to the 100 ml mark on the tleaker with ASTM 
Type II water. 

3. LDW* - Is the Laboratog Control Sample Duplicate and is made from the following: 

Add 1 ml of SS I, SS2, & SS3. Ifany sample in batch requires As, Pb, Se, or Tl by Trace; 
substitute 1 ml of SSSforl ml of SS2. Then dilute to the 100 ml mark on the fleaker wth 
ASTM Type II water. 

4. Matrix Spike & Mattix Spike Dupiicates’ -This sample is made from digesting spiked sample 
~vlthankno~namountandtbencomparingitwiththeoriginal sample. Thisisdesigned toprovide 
information about the effect of the sample matrix on the digestion and/or measurement 
methodology 

Spike the sample with 1 ml of SS 1, SS2, & SS3. If any sample in the batch requires As, 
Pb, Se, or Tl by Trace ICP, spike the sample with i ml SS 1, SS2, and SSJ. 

5. Matrix Duplicate - This sample is made by digesting a second aliquot of the same sample to 
determine the precision of the method. 

C. Soil QNQC 

1. PBS - Is the Method Blank. Add 1 .O gram of glass beads (use teflon beads if silicon is required) 
into the fleaker. 

2. LCS l - Is the Laboratory Control Sample and is made from the following: 

Add 1 .O gram ofglass beads (use teflon beads ifsilicon is required) and 1 ml ofSS 1, SS2, & SS3. 
If any sample in batch requires As, Pb, Se, or Tl by Trace ICP; substitute 1 ml of SS5 for 2 ml 
ofSS2. 

3. LDS’ - Is the Laboratory Control Sample Duplicate and is made from the following: 

Add 1 .O gram of glass beads (use teflon beads if silicon is required) and I ml of SS 1, SS2, 
& SS3. Ifany sample in batch requires .4s, Pb, Se, or Tl by Trace ICP; substitute I ml of 
SSS for 2 ml of SS2. 

4. Matrix Spike 9: Matrix Spike Duplicates * - This sample *s made from digesting spiked sample 
withanknownamountandthencompating it withtheofiginal sample. T&s isdesignedtoprovide 
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STANDARD OPERATLVC P~VX~DLTIE 3010A/3050A FOR 

MT6MB 

WV: 1.0 - ?JlU96 

information about the effect of the sample matrix on the digestron and/Or measuremen 
mefh0dology 

Spike the sample with I ml of SSI, SS2, Br SS3. Ifany sample requires As. Pb. Se, or IT 
by Trace ICP, spike the sample with 1 m! SSI, SS2. and SS4. ._ 

5. Matrix Duplicate - This sample is made by digesting a second aliquot of the same sample to 
determine the precision of the method 

D. Frequency Requirements 

1. A PBW, LCW, & LDW (or PBS, LCS, LDS) are required for every batch of samples (maximum 
numberofsamples in a batch is 20. The man-& duplic tte, spike, and spikeduplicate will bedone 
on request per client basis. 

E. Calculations: The below calculation is used to calculate the tinal Concentration of a in-house stock 
standard. All units must be the same for C t & C, , also for V, & VF for the formula to be valid. 

c F= c, x v, /VF 

where: C r = Final Concentration of standard 

C, = Initial Concentration of standard 

VI = Final Volume of standard 

VF = Initial Volume of standard 

Units normally used for concentration are the foliowing: 

ug/L=PPB=l/lOOOm~ 

mg/L = PPM = udmL = 1000 t&L 

*NOTE - ThheJinal CD~C~~ITLI,JD~S ojfhe LCS. LDS & Matrix Spike ARE noted in TABLE 2 and 3. Before use. the in- 

house made stock sIandan& mutt be screenedon the ICP and hove o 90 - I IO % Recover offhe true value. 

VI. DISSOLVED METALS 

A. All designated disdved metal analysis will be taken through the digestion procedure, unless directed 
otherwise. If the dissolved metals have not been field filtered. the technician will filter the sample 
through Whatman Grade 4.0 filter paper (or equivalent) before any digestion steps are taken. 

VII. SW846 DIGESTION METHODS 
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VII. SW846 DIGESTION METHODS 

A. Aqueous Matrices (Method 30lOA) 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

r&e tJte pH of all samples with a dual range pH paper. 
.I 

Record as <2 or ‘2 on your dgestion 
log in the pH column. If any sample is >2 pH the digestion supervisor and the Project Officer 
must be immediately notified for a decision on how to proceed with the sample 

Shake the sample thoroughly to achieve homogeneity 

Transfer 100 * 0.5 grams of sample to a 250 ml digestion fleaker. 

Make the appropriate QA/QC samples as described in Section V. 

Add 3 ml of concentrated HNO, and 10 ml of (1+1) HCI to the sample. 

Cover with a watch glass and heat for 2 hours at 92-95°C or until the sample volume is reduced 
to between 25 and 50 ml. Make certain the sample does not boil. All samples in a batch should 
be located on the same hot plate. 

Rinse watch glass into the fleaker with ASTM Type II water. Cool the sample and filter to 
remove insoluble material that could clog the nebulizer. Rinse fleaker into the filter three times 

with ASTM Type II water. NOTE: Filtering of the sample is not required for samples that do 
not contain insoluble material. 

After the filteting is complete adjust rhe volume to 100 mI with ASTM Type II water. This will 
be done by measuring reagent water into a 100 ml Class A volumetric flask and then transferring 
the water into a Disposable Fisher Polypropylene 100 ml Vials or equivalent. This vial will then 
be set side by side with the sample to be brought up to volume and be used as a measuring device. 

Place all samples and QA/QC sampies in a container with a copy of the digestion Log and give 
to the ICP group for analysis. 

A. Soil Matrices (Method 3050A) 

I. Mix the sample thoroughly to achieve homogeneity 

2. Weigh I .O * 0.05 gram portion of sample and transfer to a fleaker 

3. Make the appropriate QA/QC samples as described in Section V. 

4. Add IO ml of (l+ 1) HNO,, mix and cover with a watch glass. 

5. Heat thesample to 95” C and reflex for IO minutes without boiling. All samples ina batch should 
be located on the same hotplate. 

6. Allow the sample to cool, then add 5 ml of concentrated HNO,. Replace the uzatch glass and 
reflux for 30 minutes. 

Note: Do not allow the volume to be reduced to less than j ml. 
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SOCTHWEST L-ORATORY OFOKLWOU. Lx. wr600l3 

Rx\.: 1.0 - 2/14:96 

1. ~10~ he sample to cool :&en add 2 ml ASTM T!pe [I water and 3 ml of 30% hydrogen perou - 

o-y&). 

8. Remm the beaker for heating to start the perowde reaction. Heat until effervescence subsides. 

9. Continue to add 30 % HzOl in 1.0 ml aliquots with warming un:i! 5e effer xcence is nwmai, 

Note: Do sadd more than a total of 10 ml 30% H,O,. - - 

IO. Allow the sample to cool. Add 5.0 ml of concentrated HCI and IO ml of ASTM T>pe II water 
and heat for an additional 15 minutes. 

1 I. Rinse watch glass into the fleaker with ASTM T>p II water Cool the sample and filter to remove 
insoluble material that cou!d clog the nebulirer. Rinse fleaker into the filter three times with 
ASTM Type II water. NOTE: Filtering of the sample is not required for samples that do not 
contain insoluble material. 

12. After the filtering is complete adjust the volume to 100 ml with ASTM T>pe II water. This will 
be done by measuring reagent water into a 100 ml Class A volumetric flask and then transferring 
the water into a Disposable Fisher Pol>Fropylene 100 ml Vials or equivalent. This vial will then 
be set side by side with the sample to be bnxght up to volume for use as a measuring devise. 

13. Place all samples and QA/QC samples in a container with a copy of the digestion log and give 
to the ICP group for analysis. 
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Sorrmws~ L~ORATORY OF OKLAHOMA, LUC. 
STANDARD ~~ERATLWC P~oceorne 301OA/3050A FOR 

MT6WB 

TABLE 1. STANDARDS 

SSl ss2 ss3 ss4 sss 

(mkVJ (m@-) (m@-) (m@) (m@L) 
I I I 

NOTE: All above srondards w/l hove maximum a shel/l;Je o/2 monrhs. 
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~WI-HWEST ~HXATORY OF @iUHo~W, hC. 
STHI,ARD OPERATLYG PR~CEDL~E 3010A/3050A FOR 

MT6W B 

REV: 1.0 - Z/14/96 

TABLE 2. AQUEOUS MATRICES 

ICP’ 
MSIMSD 

LCSiZCSD 
VALUES 

km 

TRACE’ 
MATRIX 

SPIKE 
v.4IsJEs 
iup/z) 

TRACE* ~- 
LCSi 

LCSD 
VALUES 
km 

Trace LCSLCSD I WI o/SSl. SS3. ondSS5 sprked ,n,o 100 ml oJsom,+ or ASTM 7)pe 2 water 
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~O~JT~WEST LABORATO~~Y OFOKIUlOhlA, LX. 
STHDARD Che~~rwc PROCEDLTX 3010AI30SOA mm 
THE SW846 DICESION OP Son ham FOR 10’ AUALYSIS 

?xr6ma 

REI.: 1.0 2/14/96 

TABLE 3. SOIL MATRICES 

*Note: The above spikes ore made b.v rhe/ollowng: 

ICP M.%WD/LCSLCSD - 2 ml of SSI. SS?. and SS3 spiked inlo 1. Og of sample or beads 

Trace Motrir Spike - 2 ml oJSS1. SS3. and SS4 spiked inm I.Og o/sample 
Trace LCSJLCSD . 2 ml of SSI. SS3. and SSS spiked into 1. Og of beads 
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SOL~ST~OR\TORYOFO~O~U,INC. 
STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF 
NITROAROMATICS AND NITRAHINES BY HPLC 

GC?OO 

REV 33 -1 169? 

I. SCOPE AND APPLICATION 

A. Method SWL 846-8330, Rev 0, September, 1994 is intended for the analysis of explosives 
residues. This method is limited to use by analysts experienced in handling and.anal,yzing 
explosive materials. This method is used to determine the concentration of the following 
compounds in a water, soil or sediment matrix: 

Compound Abbrev CAS No” 

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine . . . . . . . . . . . HMX . . . . . . . . . . . . . . . . . . . . . ...2691-41-O 

Hexahydro-1,3,5-trinirro-1,3,5-triazine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . RDX . . . . . . . . . . . . . . . . . . . . . . . . . 121-82-4 

1,3,5-Trinitrobenzene . ..__.......................................... . . . . . . . .._... TNB ._...._._...........,......... 99-35-4 

1,3-Dinitrohenzene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DNB . . . . . . . . . . . . . . . . . . . . . . . . . . 99-65-O 

Methyl-2,4,6-trinitrophenylnitramine _..........._....................... Tetryl ..____________.__....... 479-45-8 

Nitrobenzene . . . . . . . . . .._............................................................... NJ3 . . . . . .._.._._................... 98-95-3 
2,4,6-Trinitrotoluene . . . ..__._...................................................... TNT . . . . ..___.___............... 118-96-7 

2,bDinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24DNT . . . . . . . . . . . ..__..__.... 121-14-2 

2,6-Dinitrotoluene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26DNT . . . . . . . . . . . . ..___._.... 606-20-2 

o-Nitrotoluene ,..,...._......,.__...................................................... 2NT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88-72-2 

m-Nitrotoluene ..__.........._......................................................... 3NT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99-08-l 

p-Nitrotoluene ._.._._.................................................................. 4NT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99-99-O 

The two additional compounds are analyzed upon the clients request 

2+mino4,6,dinitmtoluene ____.__.................,..............................,.. ZADNT ,...._._..._...__. 355-72-78-2 

4-amino-&dinitrotoluene . . . . . . . . . . . . . . ..____..................................... 4ADNT _____._.____.__...... 1946-5 I-O 

aChemicalAbstractsSeticeRe&rynumber 

B. All of these compounds are either used in the manufacture of explosives or are the degradation 
products of compounds used for that purpose. When making stock solutions for calibration, 
treat each compound as if it were extremely explosive. 

C. The practical quantitation limits (PQLs) of target analytes are presented in Table 7. 

D. This method is restricted to use by or under the supervision of analysts experienced in the use 
of HPLC, skilled in the interpretation of chromatograms, and experienced in handling 
explosive materials. Each analyst must demonstrate the ability to generate acceptable results 
with this method. 

II. SUMMARY OF METHOD 

A. Aqueous samples are diluted 2X (v/v) with methanol, filtered, separated on a Spherisorb ODS- 
II reverse phase column (or equivalent), determined at 254 nm, and confirmed on an LC-CN 
column. 
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B. Aqueous Samples: 
1. Direct injection Method 

a. The samples are diluted 2x (v/u) with filtered Methanol. separated on a spherisorb 
ODS-II reverse phase column (or equivalent). determined at 253nm. andconfirmed 
on a CN reverse phase column. 

2. Salting out: 

See Appendix A 

C. Soil and sediment samples are extracted using acetonitrile in an ultrasonic bath. filtered. and 
chromatographed as in Section 2.1. 

III. INTERFERENCES 

A. 2,4,6-TNT, Nitrobenzene, 2-amino-4,6-dinitrotoluene and4-amino-2,6dinitrotoluene elute as 
unresolved peaks on the primary quantitation column used in this procedure. The compounds 
must be confirmed on the LC-CN column if any are detected above the PQL on the primaty 
ODS column. 

B. Tetryl decomposes rapidly in methanoliwater solutions, as well as with heat and light. Al1 
aqueous samplesexpected to contain tetryl should be dilutedwith acetonitrile prior to filtration. 
All samples expected to contain retry1 should not be exposed to temperatures above ro*1? 
temperature. 

C. Degradation products of tetryl appear as a shoulder to the TNT peak, 

Iv. APPARATUS AND MATERIAiLS 

A. Primary HPLC System 

1. Pump - HP Model 1050 quaternaty system (or equivalent.) 

2. Column - Spherisorb ODS-II, 5 gm, 250 mm x 4.6 mm ID (or equivalent). 

3. Derecror - HP Model 1050 Variable UV (or equivalent.) 

4. Autosampkr - HP Model 1050 autosampler (or equivalent.) 

5. Data System - VG Minichrom data system or equivalent. 

B. Confirmation HPLC System 
1. Pump - Waters model 510 high pressure pump capable of 6000 psi at 10 mlimin. or 

equivalent. 

2. Column - Supelco LC-CN, 5 pm, 2Scm x 4.6mm ID (or equivaient) 

3. Detector- Waters model 456 variable wavelength Detector set at 254 nm or equwalent 

4. Aurosampier - Waters model 715 WISP or equivalent. 

5. Data 5ysrem - VG Minichrom or equivalent. 
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C. Other Equipment 
1. NEY-300 Ultrasonic Bath equipped with drainage, that can hold water at room 

temperature to 35°C (or equivalent). The sonicator is kept covered during sonication to 
keep the samples in the dark. -w 

2. BLLJEM Convection Heating Ovenwith the temperature range ofO-300”Corequivalent. 

3. Balance -C 0.0001 g. 

D. Materials 
1. Fifrers - Gelman Accuspec CR 0.45 pm filters for filtering extracts, or equivalent 

2. Filters - Supelco Nylon 66 0.2 grn x 47 mm membranes for filtering chromatographic 
solvents. 

3. Pipefres - volumetric, Class A. glass, 50 mL, 10 mL, 5 mL, 4 mL, 2 mL, 1 mL 

4: Kaf.3 - 20 mL, glass. 

5. VioLc - 15 mL, glass, Teflon lined screw cap or crimp top 

6. t%n!s - 40 mL VOA vials with Tenon lined screw caps. 

7. Syringes - 3 mL and 10 mL 

8. Vofumerricflasks - Class A - 10 mL, 20 mL, 50 mL, 100 mL, 200 mL, 250 mL 

9. Mortar and pestle. 

10. SW giass pipetror - 50-250 KL and IO-60 FL. 

PI. REAGENTS 

A. HPLC grade chemicals shall be used in all tests. It is intended that all reagents shall conform 
to the specifications of the Committee on Analytical Reagents of the American Chemical 
Society, where such specifications are available. Other grades may be used, provided it is first 
ascertained that the reagent is of sufficiently high purity to permit its use without lowering the 
accuracy of the determination. 

1. Acetonitrile, CH,CN - HPLC grade. 

2. Methanol, CH30H - HPLC grade. 

3. Water, H70 - HPLC grade. 

B. Stock Standard Solutions. Analyte Standards obtained from AccuStandard at lOOO&mL~. 
1. HMX - Standard Analytical Reference Material. 

2. RDX - Standard Analytical Reference Material. 

3. DNB - Standard Analytical Reference Material. 

4. Tetryl - Standard Analytical Reference Material. 

5. TNT - Standard Anaiytical Reference Material. 

6. 2,4-DNT - Standard Analytical Reference Material 

7. 2,6-DNT - Standard Analytical Reference Material 
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8. 1,3,5-TNB - Standard Anal$cal Reference Material 

9. NB - Standard Analytical Reference Material. 

10. 2-W - Standard Analytical Reference Material. 

11. 3-m - Standard Analytical Reference Material. 

12. 4-NT - Standard Anal.ytical Reference Material. 

13. 2.4DNT - Standard Analytical Reference Material 

14. 4ADNT - Standard Analytical Reference Material. 

C. Intermediate Stock Standards Solurions 
1. 2ADNTand4ADNTareincomplerelyresolvedfromTNTandNB, thereforeprepare rwo 

separate intermediate stock standard solutions in methanol according to the examples in 
Tables 1 and 2. 

TABLE 1. 
Intermediate Standard Stock Solution A 

orig. Cont. Aliquot Final Cont. 
Compound AccuStandard# C&W-) (mu @gimLi 

HIvD< ............... M-8330-W .................................. loo0 ..................... 0.600 ............................ 60.00 
RI3X ................ M-8330-05 .................................. 1000 ..................... 0.250. ........................... 25.nn 
TEI’RYL ..................... 0.220. ........................... 2: ........ M-8330-10 .................................. loo0 
TNT ................. M-8330-11 .................................. loo0 ..................... 0.160.. .......................... if --~ 
2,CDhT ..................... 0.140.. .......................... 14~~ .......... M-5330-02 .................................. loo0 
2,6-DNT ..................... 0.230 ............................ 23.00 .......... M-8330-03 .................................. 10OO 
1,3-DNB .......... M-8330-01 .................................. 10OO.. ..................... 0.96.. ............................ 9.60 
1,3,5-TNEI ........ M-8330-1: .................................. locx) ..................... 0.179 ............................ 17.90 
NB ................... M-8330-06 ............................... loo0 ..................... 0.195.. .......................... 19.50 
2NT .................. M-8330-07 .................................. loo0 ..................... 0.200 ............................ 20.00 
3NT .................. M-8330-08 .................................. 1KIO. .................... 0.190 ............................ 19.00 
4NT ._,..__,,__..,.___ M-8330-09 . . . . . . .._...........~............. loo0 . . . . . .._............. 0.200 . . . . . . . . . . . . . . . . . . . . . . . . 20.00 

Total Volume is 10.0 mL 

TABLE 2. 
Intermediate Standard Stock Solution B 

orig. Cont. Aliquot Final Cow. 
Compound AccuStandard # b&a) (A) MmJ 

xDNT ._.._..__._ M-8330-13 ._......__....._.................. loo0 ,__..,,_._...___...._ 0.500 __.._...__.................. 50.00 
4ADNT _....._..._ M8330-14 .,_.....__......___.. ~ .._....,___.. 1CKNl __..__._...._,..._... 0.460 .._......__..,_............. 46.00 

Total Volume is 10.0 mL 

These immediate stock standard solutions are kept at 4°C in the dark for up to 30 days (1 m 



SOIJ-HWESTLABOR~TORY OFOI;IUlOhU.I?IC. GCIIU 
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2. Thetwoconcentratedintermediatestocksolutionsarediluteduith methanol,refrigerated 
at 4°C and kept in the dark upon preparations. 

E. Working Standards 
1. Prepareworkingstandardsdailvbydilutfngintermediatestock standards by50:50\Vvuith 

-_ 

a 5 g/L (0.5%) Calcium Chloride soltmon. 

2. Following SW-846 method 8330. Sep. 1994, five-level intermediate standards have been 
preparedinthemannersuch thatthelowlevel rtandardisatornearthe MDL.and the high 
levelstandardis atdetectorlinearrange.Eachlevelisinjectedone time. 

F. LCS (Laboratory Control Spike) and LCSD (Laboratory Control Spike Duplicate) 
LCS and LCSD are prepared from stock standard sol&ions that differ from the intermediate 

stock standard solution which is used to prepare the standards (see examples in Tables 3 
and 4.) LCS contains the analytes of interest at midpoint level or higher. 

G. MS (Matrix Spike) and MSD (Matrix Spike Duplicate) 
MS and MSDare prepared a,s V.F. Spike the sample at midpoint orhighercalibration range. 

(See examples in Tables 3 and 4.) 

H. Surrogate 
Since method doesn’t specify any particular surrogate, SWLO, is in the process of finding a 

non-target surrogate which doesn’t co-elute with any target ana!ytes. Preliminary 
indicators are to use a target ISOMER 3.4 DNT. This will be tested as a surrogate and 
if successful will be given temporary QC limits of (60.140) percent recovery to generate 
control limits.. 

I. Eluent 
1. To prepare 1 liter 50% Methanol/Hz0 for mobile phase, add 500 ml of methanol to 500 

mL of HPLC water. 

2. Toprepare 1 literof50~Acetonitri!e/H,0,add500mlofAcetonitrileto~lK)ml ofHPLC 
water. 

NdTE: Botheluentscan beuted toanalyze highlevelwater. However,ifHMXisanimporranr 
target, 50% methanolM~0 is preferred. 

3. The eluent should be filtered through a 0.45 grn filter subsequent to use. 

4. The eluent should have helium continuously bubbled through the solution in order to 
remove au. 



TABLE 3. 
IntermediateStockSolution for SpikeA 

Orig. Cont. Aliquot Final Cont. 

Compound AccuStandard # olgid) ;iJ WmL) 

mfX ............... M-8330-04 .................................. loo0 ...................... 1920 .............................. 64.0 
MIX ................ M-8330-05 .................................. loo0 ........................ 750 .............................. 25.0 
TETRYL ........ M-8330-10.. ................................ loo0 ........................ 600 .............................. 20.0 
TNT ................. M-8330-1 1 .................................. 1M)o ........................ 465 .............................. 15.5 
2,4-DNT.. ........ M-8330-02 .................................. loo0 ........................ 420 .............................. 14.0 
2,6-DNT .......... M-8330-03 .................................. IKNI ........................ 690.. ............................ 23.0 
1,3-DNB .......... M-8330-01 .................................. loo0 ........................ 288 ................................ 9.6 
1.3,5-TNB.. ...... M-8330-12.. ................................ 1ooO.. ..................... .459 .............................. 15.3 
NB ................... M-8330-06.. ................................ l&IO ........................ 585.. ............................ 19.5 

2N-l- .................. M-8330-07 .................................. loo0 ........................ 870 .............................. 29.0 
3NT .................. M-8330-08 ................ . ................. loo0 ........................ 570 .............................. 19.0 
4NT .................. M-8330-09 .................................. loo0 ........................ 600. ............................. 20.0 

Total Volume is 30.0 rrL 

TABLE 4. 
Intermediate Stock Solution for Spike B 

orig. CON. Aliquot Final Cow. 

Compound AccuStandard# CPgid) WA WmL) 

2ADNT _._.__.__._ M-8330-13 ,._.__.__,....,_.._...,.,......... loo0 ,..,.._.._.._.....,.. 0.688 _.,~..._.._.,._.__,,.,......., 68.8 
4ADNT _.._....... M8330-14 .____...._.._.__._.........,.,..... loo0 ___............____.. 0.752 _,..._,_..,___._,..,.....,.,.. 75.2 - 

Total Volume is 10.0 ILL 

VI. SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

A. Grab samples must be collected and stored in glass containers. Follow conventional samplin_e 
procedures. 

B. Samplesmust be kept below4”C from the time of collection prior to analysis. 

C. Soil and sediment samples, aftercoliection, should be air dlied at room temperatureorcolder to 
cor,~tantweight.Whileirispossibletoanalyzewetsoilsamples,itismuchmorediff~culttoobtaina 
homogeneous subsample on a wet sample. If wet soil samples are to be analyzed, a moistuv- 
determinationmust bemadeonaseparaiesubsample. 

_. 
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VII. PROCEDURE 

A. Sample Preparation 

1. Aqueous Samples -T 

Sample Filtration. Place a 5 mL portion of each water sample in a scintillation vial. add 
5 mL of methanol, shake thoroughly, and filter through a 0.5 urn filter. Discard the 
first 3 mL of filtrate, and retain the remainder for analysis. 

2. Soil and Sediment Samples 

a. Sample homogenization. Dry soil samplesin air at room temperature orcolder, being 
careful not to expose the samples to direct sunlight. Grind sample thoroughly in an 
acetoninilerinsedmortar. 

b. Sample extraction. Place a 2.0 g subsampie of each soil sample in a 40 mL glass voa. 
Add 10.0 mL of acetonitrile, cap with teflon lined cap, vortex swirl for one minute. 
and place in ultrasonic bath for 18 hours. Keep ultrasonic bath at room temperature 
or below. 

c. Aftersonication,allowsampletosettlefor30minutes.Placesupematantin~ngeand 
tilterthroughaGelmanAccuspecCR0.45~m.Discardfirst ImLandretainremainder 
in 15mLglasswith teffon-linedscrewcap.Keeptheextractsin4”Candinadarkplace 
untilanafysis. 

d. Prior to analysis, dilute each extract 2X with 0.5% calcium chloride solution. 

B. Chromatographic Conditions 
Mobile Phase: 50;50 (v/v) methanol/HPLC water 

Flow rate: 1.0 mUmin 

Injection volume: 200 ml 

UV Detector: 254 nm 

NOTE: Number of standards are analyzed prior to the actual initial calibration standard in order 
to make certin that the HPLC is within operating conditions and the system has established the 
retention time windows. 

C. Calibration of HPLC 
1. FoUo\\ingSW-846method8330,September1994,theinitialcalibrationstandardattheminimal 

5concentrationlevelsisinjectedonlyonetime.The%RSDofthecalibrationfactorsshouldbe 
~20%.~ecilrveshouldbelinearandinterceptzero,Use!hemeancalibrationfactorsforali 
calculationsaslongascontinuingcalibrationsdescribedbelowmeetspecifications. 

2. Calibration Factor (CF): 5-Level 

CF= 
Peak Area of Standard 

Mass Injected (ng) 

n 
cF= !: ___ CFI 

i=j n 
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%RSD = 
STD x 100 

- 
CF 

Where: 

cF= Mean of the calibration factor 
” = (5) Total number of values 
STD = Standard deviation of the calibration factors 
CF, = Calibration factors 

3. Con~uingCalibrationusingthemidpointstandardsshouldbeinjectedatthebe~ngofan 
analysisdayandabouteveryt~ninjectionsandattheendoftherun.Thesestandardsshould 
agreewithinapercentdeviationofnomorethanz 15%withmeanobtainedfromtheinitial 
calibration.ffacontinuing~brationfails.itmaybereinjectedandanalysesrestanedfromt~a.t 
point if it meets specifications on reinjection. Ifit fails again, the initial calibration must br 
repeated. 

4. Percent Deviation (%D) 

%D= Rl - X2 x IO0 

RI 

Where: 
Rl = Calibration factor from first analysis 

R2 = Calibration factor from second analysis. 

5. LC-CN column or equivalent is used to confirm compounds. Nitrotoluenes are prepared 
separately due to coelution. ZADNT and 4ADNT are prepared separately from the 
remainder of the compounds. Only the compounds detected above the PQL are 
confirmed. 

6. Retentionwindowsshouldbe es:ablishedforeachnewcalibration. Average the retention 
time for each injection of each component for all initial calibration runs and continuing 
calibration runs. Determine the standard deviation. The window for any compound is 2 
3 times the standard deviation. Ifchromatographicretention drift should occur, make sure 
the mobile phase is fresh and has not evaporated and that the pumps are functioning 
properly. If the column itselchas deteriorated and caused ioss of efficiency and retention. 
it may have to be replaced. 

D. Sample Analysis 
i. Analyze the samples using the chromatographic conditions given in VILB. Confirm each 

measurement by injecting onto the CN column. 

2. Table 8 presents the retention times for the analyteson both the ODS-II and CN col 
Appendix C presents typical chromatograms. 
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SO~ST LAFSORATORY OF OKLWO\U. INC. 
STANDARD OPERATING PROCEDURE FOR THE ACALYSIS OF 
NI~~AROMATICS ~pio N~TKAMWES w HPLC 

3. Calculation for positive hits. 

Concentration (&I- orggkg) = (4 (“7 (W 

C-9 (“0) (‘4 

Where: 
A = Areaofthepeakforthecompoundtobemeasured 

CF = Calibrationfactor 

vo = Volume of water (g) or amount of soil extracted (mL) 

VI = Volume of extract injected (FL) 

VT = Volume of the concentrated extracted ($L) 

DF = Dilution factor 

VIII. OUALITY CONTROL 

A. Prior to preparation of stock solutions, acetonitrile, methanol, and water blanks should be 
analyzed to determine possible interferenceswith analyte peaks. If the acetonitrile, methanol. 
or water blanks show contamination, a different batch should be used. 

B. Method Blanks 
1. Method blanks for the analysis of aqueous samples should be organic-free reagent water 

carried through all sample storage and handling procedures. 

2. Method blanks for the analysis of soil samples should be uncontaminated soil carried 
through all sample storage. extraction, and handling procedures. 

C. Laboratory Controi Spikes 
(See Table 5 for limits)-LCS are done with each extraction batch at a rate of one LCS per 20 

samples or less. 

D. Matrix Spikes 
(See table 6 for limits)-Matrix spike/ Matrix spike duplicates are analyzed at a rate of 1 set per 

batch of 20 samples or fewer. 

E. Surrogate 
Information to be deternrine upon, sucessfully determination of surrogate compound. 

F-73 
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TABLE 5. 
Laboratory Control Spike Recovery OC Limits 

Compound 

HMX 
RDX 
TNB 
TETRYL 
DNB 
TNT 
NB 
26DNT 
24DNT 
2NT 
4NT 
3NT 
2ADNT 
4ADNT 

LOW Level Water % Recover High Level Water ?&Recovery Soil %Recove~ 
QC Limits QC Limits QC bits 

28.117 46-151 57.137 
25-l 14 72-129 77-113 
21.129 74-118 64-125 
25-119 58.120 23.!24 
22-l 17 79.132 82.118 
45-118 61-145 75-118 
18-119 68-135 69-143 
34-126 77-125 78-117 
35-119 70.134 74-126 
27-119 70-131 78-123 
28-118 73-116 79.125 
27-11s 71.127 78-121 

ND ND ND 
ND ND ND 

TABLE 6. 
Matrix Spike/Matrix Spike Duplicate Recovery OC limits 

Compound 
Water %Recowy Water-7oRP.D 

QC Limits QC Limits 
Soil %Recowy 

QC Limits 
Soil %RPD - 
QC Limits 

HMX.. ........................................ 44-145 ..................... 30 ............................ 54-128 ......................... 30 
RDX ......................................... .66-139 ..................... 30 ............................ 66-103 ......................... 30 
TNB .......................................... .56-129 ..................... 30 ............................ 57-130 ......................... 30 
TETRYL ................................... 76.120.. ................... 45.. .......................... 32.119 ......................... 45 
DNB ........................................... 76.122 ..................... 30 ............................ 74-122 ......................... 30 
TNT.. .......................................... 76.137 ..................... 35 ............................ 44-124 ......................... 35 
NB ............................................. .82-111 ..................... 30 ............................ 70-135 ......................... 30 
26DNT.. ..................................... SO-118 ..................... 35 ............................ 58-125 ......................... 35 
24DNT.. ..................................... 72-123 ..................... 35 ............................ 59-120 ......................... 35 
2NT ........................................... .74-130 ..................... 35 ............................ 79-124 ......................... 35 
4NT.. .......................................... 78-116 ..................... 35 ............................ 74-128 ......................... 35 
3NT ........................................... .72-126 ..................... 35 ............................ 79-121 ......................... 35 
2ADNT.. ....................................... ND ....................... ND .............................. ND ........................... ND 
4ADNT.. ....................................... ND ....................... ND .............................. ND ........................... ND 

ND = not determined 
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IX. METHOD PERFORMANCE 

A. Method 8330 was tested by six laboratories. The results of this testing indicate that the results 
presented in Tables 9 through 11 are to be expected. 

B. See attached chromatograms of standards obtained with this procedure (Appendix B). 

X. DATA VERIFICATION 

A. If the compound is found above the PQL in the quantitation column and it is within the 
established retention time window, the confirmational analysis of the compound will be 
performed. If the compound is found within the retention time window of the confirmational 
analysis, the compound will be reported. If all the compounds in the QA/QC samples exceeded 
the established laboratory QC limits, the batch of samples will be reextracted and reanalyzed. 
If some of the compounds in the QA/QC samples are out of the established limits, the 
compounds will be flagged and the data will be reported as is. 

Xl. REFERENCES 

A. Bauer, C.F., SM. Koza, and T.F. Jenkins, “Collaborative Test Results for a Liquid 
Chromatographic Method for the Determination of Explosives Residues in Soil,” manuscript 
submitted to the Journal of the AOAC, .4pril 1989. 

B. Department ofthe Army,“Reversed-Phase HPLCMethod for the Determination of Explosive 
ResiduesinSoiI.“AppendixB,providedbyDennisJ. Wynne,Chief,TechnologyDivision, ti.S.Army 
To~candHazardo~MaterialsAgency.AberdeenProvingGround,Maryland21010-~401. 

C. DepartmentoftheArmy,“An~provedRP-HPLCMethodfortheDeterminationofNitroaromatics 
andNitr~es~Watei’AppendivB,praidedbyDennisJ.Wynne.Chief,TechnologyDivision,U.S. 
AnyToxicandHazardousMaterialsAgency,AberdeenProvingGround,Maryland21010-5401. 

D. SW846-8330,Rev.O,September, 1994, 

XII. SAFETY 

Standard precautionary measures used for handling other organic compounds should be sufficient 
for safe handling of the analytes targeted by Method 8330. 
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TABLE 7. 
PRACKAL OUANTITATION LIMITS 

Compound 
Low Level Water High Level Water ._ Soil 

km bp/L) ww 

w 1.0 ........................................ 13.0.. ............................... 2m .................................................. 
R,,X 0.84 ........................................ 14.0 ................................. 1000 ................................................. 
m 0.26 .......................................... 7.3.. ................................. 2% .................................................. 
DNB 0.11 ........................................... 4.0.. ................................. 30 ................................................. 
Tettyl 0 75 ........................................ 10.0.. ................................. 650 ................................................ .- 
~JB 0.30 .......................................... 7.0.. ................................. 260 .................................................... 
m 0.12 .......................................... 64 ................................... “0 .................................................. 
24Dm 0.08 5.7.. ................................. 2% ............................................. .......................................... 
26Dpq 0.31 9.4 ................................... 260 ............................................. .......................................... 
2~ 12.0.. ................................. 2% ................................................... 0.78.. ...................................... 
3NT 0.65 7.9 ................................... z” ................................................... .......................................... 
4pJT 0 65 .......................................... 8.0 ................................... 250 .................................................... 
z.,Q~ 0.03 ......................................... ND ............................. . ..... 250 ............................................ 
4.4~~vr 0.06.. ....................................... ND ................................... 250 ............................................ 

ND = not detem’ -I 

TABLE 8. 
RETENTION TIMES FOR Ai’iALYTES ON ODS-II AND CN COLUMNS 

ODS-II CN 

Analyte 
Retention 
Time (min) Analyte 

Retention 
Time (min) 

HMX NB ............................................ 5.5 .................................. 3.2 
RDX 4.3 2NT .......................................... 6.1 ................................... 
ml3 5.4 31-J-r .......................................... 6.1 .................................... 
Tetryl 6.0 4NT .......................................... 6.1 .................................. 
DNB 6.8 DNB ........................................ 6.2 ................................... 
TNT 7.4 T’NB ......................................... 6.3 .................................. 
NB ...................................... 7.7 26TWT ..................................... 6.8 
26DNT ............................... 8.8 24DNT .................................... 7.2 
24DNT ............................... 9.6 TNT ......................................... 7.5 
2N-r 11.0 RDX ...................................... 10.2 ................................... 
4NT ................................... 11.8 Tettyl ..................................... 12.3 
WI- 12.5 HMX ..................................... 16.3 ................................... 
2~ DNT 7.8 2..4D NT ................................... 8.7 ............................. 
4.4 DNT 7.3 4ADm ................................... 7 * ............................. 
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Soumwa~ LABO~UT~RY OF Owohw, INC. 
STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF 
NIT?OAROMATICS AND NIITR.AMI~IES P” HPLC 

CC?00 

REV 3.3 -X6,97 

TABLE 9. 
MULTILWORATORY PRECISION OF METHOD FOR SOIL SAMPLES 

Spiked soils Field-conraminared soiLs 
-. 

Meall Mean 
Concentration Concentration 

(Wg) SD %RSD b&g) SD %RSD 

HMX 46.0 1.7 3.7 14.0 1.8 12.8 
153.0 21.6 14.1 

RDX 60.0 1.4 2.3 104.0 12.0 11.5 
877.0 29.6 3.4 

TNB 8.6 0.4 4.6 2.8 0.2 7.1 
46.0 1.9 4.1 72.0 6.0 8.3 

I DNEi 1 3.5 0.14 4.0 I 1.1 0.11 9.8 

I tetry1 1 17.0 3.1 17.9 I 2.3 0.41 18.0 

. TNT 40.0 1.4 3.5 7.0 0.61 9.0 
669.0 55.0 8.2 

24DVT 5.0 0.17 3.4 1.0 0.44 42.3 

Pagel30flS 



TABLE IO. 
MULTILABORATORY ERROR OF METHOD FOR SOIL SAMPLES 

Spiked soils 

Mean 
COllCe~tE3tiO~ 

O&g) SD %RSD 

HMX 46.0 2.6 5.7 

RDX 60.0 2.6 4.4 

TNB 8.6 0.61 7.1 
460 2.97 6.5 

DNB 3.5 0.24 6.9 

t 

Fit12 ~sntaminared soiLs 

Mean 
Concentration 

(w&) SD 70RSD 

14 3.7 26.0 
153 37.3 24.0 

104 17.4 17.0 
877 67.3 7.7 

2.8 0.23 8.2 
72.0 8.8 12.2 

eEe-4 

7.0 1.27 18.C - 
669.0 63.4 9.5 I 

24DNT 5.0 0.22 I 4.4 , 1.0 0.74 74.0 I 

TABLE II. 
!NTERLABORATORY ERROR OF METHOD FOR WATER SAMPLE.?? 

Samole 1 Samale 2 

Mean Mean 
CO”C. %FSD 03°C. %RSD 

be;L) 6d.l 

HMX nd 184.0 b 8.4 

RDX 431.0 22.9 2117.0 29.5 

TNB 74.3 3.2 27.6c 42 I 

TNT 10635.0 59.4 1746.0 26.X 

a 10 replicate determinations. except where noted 
b 6 replicate determinations 

7 replicate determinations - 
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AFENDIXA 

SALTING-3UT EXTRACTION METHOD FOR . . 
LOW-LEVEL IJElERMlNATlON OF NITROAROMATICS AND NiTRAMlNES 
INCROUNDWATERBYfW846METHOD8330,YFCEFnBER.l~. 

A. Low Level Method (Salting-out Extraction) 
1, Add 251.3 grams of sodium chloride to a 1. liter volumetric 5ask (round.) Measure Out 

770 mL of a water sample (using a 1 liter graduated cylinder) and transfer it to the 
volumetric flask containing the salt. Add a stir bar and mix the contents at maximum 
speed on a magnetic stirrer until the salt is completely dissolved., 

2. Add 164 mL of acetonitrile (measured with a 250 mL graduated cylinder) while the 
solution is being stirred and stir for an additional 15 minutes. Turn off the stirrer and 
allow the phases to separate for ten minutes. 

3. Remove the acetonitrile (upper) layer (about 8 mL) with a Pasteur pipet and transfer 
it to a 100 mL volumetric flask (round.) Add 10 mL of fresh acetonitrile to the water 
sample in the 1,liter flask. Again stir the contents of the flask for 15 minutes folloq 
by 10 minutes for phase separation. Combine the second acetonitrile portion with ~~. 
initial extract. The inclusion of a few drops of salt water at this point is unimport; 

4. Add 84 mL of salt water (325 grams NaCl) per 1000 mL of reagent water) to the 
acetonitrile extract in the 100 mL volumetric flask. Add a stir bar and stir the contents 
on a magnetic stirrer for 15 minutes fol!owed by 10 minutes for phase separation. 
Carefully transfer the acet -zitrile phase to a 10 mL graduated cylinder using a Pasteur 
pipet. At this stage the amount ol water transferred with the acetonitrile must be 
minimized. The water contains a high concentration of NaCl that produces a large peak 
at the beginning of the chromarogram where it could interfere with the HMX 
determination. 

5. Add an additional 1.0 mL of acetonitrile to the 100 mL volumetric 5ask. Again stir the 
contents of the Bask for 15 minutes followed by 10 minutes for phase separation. 
Combine the second acetonitrile ponion with the initial extract in the 10 mL graduated 
cylinder (transfer to a 25 mL graduated cylinder if the volume exceeds 5 mL.) Record 
the total volume of acetonitrile extract [V(t)] in the calculation of concentration after 
convertingto~L.)Theresultingextractis 5 mLfinalvolumewhich isthendiluted 1:lwith 
reagentwaterpriortoanalysls. 

6. If the diluted extract is turbid, filter it through a 0.45 p teflon filter using a disposable 
syringe. Discard the first 0.5 mLof filtrate, and retain the remainder in aTeflon-capped 
vial for RP-HPLC analysis. 

- 
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SWTz&l-f913B 

Rx\. 1.0 - 2122196 

INDUCTWELY COUPLED ARGON PLASWL4 

FOR TJA 61.4ND TJA61E TRACE 

L liiODUCTION 

A. This method is used for the determination of dissolved, suspended or total metals in a variety of 
matrices by SW846 Method 6010A. Table I lists elements for which this method applies with current 
wavelengths used on each of the ICP units. Elements and wavelengths will be added as new methods 
are developed or new instruments are acquired. 

B. This method describes the technique for the simultaneous multi-element determination of trace 
metals in solution using a Thermal-Jarrel Ash ICAP- and ICAP61E Trace. The basis of this 
method is the meassurement of atomic emission by an optical spectroscopic technique. Samples are 
nebulized and the aerosol that is produced is transported to the plasma torch where excitation occun. 
Characteristic atomic-line emission spectra are produced by a radio-frequency generated inductively 
coupled plasma. The spectra are dispersed by a grating spectrometer and the intensities of the lines 
are monitored by photomultiplier rubes. The photo currents from the photomultiplier tubes are 
processed and controlled by the Thermo-Spec Software via the cornpurer system. 

A. Thermal-Jxrel Ash ICAP- I and ICAP-6IE Trace optical emission spectraphotometer 

B. IBM PC/AT compatible computer with ThermoSPEC operating software. Automated background 
correction and interelemenr corrections,, 

C. bdio frequency power supply with 2500 watts capacity 

D. Liquid argon supply, 4300 cu.ft. 

E. Therm0 Jarrell Ash Autosampler with 300 sample positions and 19 QAJQC position. 

EL JNYl-RUiKENTOPERATINGPROCEDUFtE 

A. Stan-Up 

1. Check that the argon tank main valve is open and the pressure is set to at least 60 psi 

2. Check that the drain tube is inserted into a plastic \\ater bottle containing at least 8 inches of 
water. 
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3. Replac, old pump tibing if nrzessq, 

8. Continue as per manufacrurers startup procedure for that instrument 

9. Turn on the computer with ThermoSpec sofivare. 

10. Replace old pump tubing if necessary. 

B. Shutdown 

1. Shutdow instrument.as per manufacturers procedure for that instrument. 

J3! REAGENTSANDSTANDARDS 

A. Nitric Acid, cont.: High purity such as Baker Instra-analyzed for trace metal Analysis or Mallincrodt 
AR select. 

B. Standard Stock Solufions 

I. Spes Industries, Inc., High Purity Standards, Inc. Inorganic Ventures. Inc. or other traceable 
source- prepared from 99.993% - 99.999% pure elements assayed by wet chemical metho :~ 
dissolved in 18 mega-ohm, double deionized water and electronic grade acids. Date soluti 
are received and opened are posted on each bottle. All standards should be traceable to national 
standards such as NIST. 

C. Blank Solutions 

I. Calibration blanks (SO, STDO, ICB and CCB)- dilute 5.0 mL of HNO, (cont.) to 100 mL with 
ASTIM Type II water. 

2. Preparation Blank (PBW and PBS)- contains all the reagents and in the same volumes as *,ted 
in the processing ofthe samples. The preparation blank is carried through the complete digestion 
procedures and contains the same acid concentration in the final solution as the sample solution. 

D. Calibration Solutions 

I. Calibration Solution (S, STDI....STDn)- Arc prepared in a 5% KNO, solution at concentrations 
recomended by the instrumentation manufacturer or as specified by the client contract and 
brought to volume with .4STM Tlpe I1 water. 

E. Calibration Check Standards (ICV. ICSA. ICSAB, CRI and CO-): 

1. Initial Calibration Verification standard (ICV)-Prepared from a set of standard solutions 0th~~ 
- than those used for the calibration solutions and preferably from a different vendor. 

2. Intercheck Standards A and AB (ICSA. ICSU)-The intercheck solutions are prepared at the 
concentrations listed in Table 3, 

F- gi, 
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REY 1.0 - 21?2196 

3. Con,:-ct Requied Analysis (CfU)-The CRI solution is prepared at the PQL, 

4. Continuing Calibration Verification solution (CCV)- The CCV is prepared from the same 
solutions used in the preparation of the calibration standard(s) but at one half the concentration 
ofthe highest standard. This is also used as ST32 for clients requiring multi-standard calibration. 

5. STD3- The STD3 calibrating solution is prepared from the same solutions used in the preparation 
of the calibration standard(s) but at one quarter the concentration of the highest standard, 

‘I! SAMPLE PREPARATION 

A. Separate operating procedures are written for the digestion of samples to be analyzed by the ICP 
depending on the matrix of the sample. (See SOP #SWL-MT6OOB.) 

VL ANALYSIS 

A. Set up the instrument with proper operating parameters already established. The insfrument must 
be allowed to become thermally stable before beginning. This usually requires at least 30 minutes 
of operation prior to calibration. 

B. Iniriate appropriate method file configuration on computer. 

C. Setup the analytical sequence on the ICP autosampler table, following the sequence on Table 4. 

D. Load samples into the autosampler according to the autosample table 

E. Start the analysis of the analytical sequence 

VII. INTERFERENCES 

A. Spectral Interferences 

I. Overlap of a spectral line from another element compensated by interelement correction b: 
instrument. 

2. Unresolved overlap of molecular band spectra may require selection of an alternate nzvelength. 

3. Background contribution from continuous or recombination phenomena. 

4. Background contribution from stray light from the line emission of high concentration elements. 

Pio~c: Number 3 rind J @c/s con rrsrml!v be compensated bv n background corre~rion 

odjncrnf 10 [he onolyre line. 
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B. Physical Interferences - affects associated rvith the sample nebulization and trarsport processes. 
Dilution rna~ be necessav. 

VUL CALCULATION 

A. If dilutions were performed, the appropriate factor must be applied to sample values. 

B. Data will be repotted in ug/L off the raw data 

c .A. v 
soils: - 

W 
= mglkg 

Where: 

c = Concentmion in ugl 

V = Volume of digestate in Liters 

W = Weight of sample in grams 

Report significant figures as follows: 

Result <IO to 2 significant figures 

Result >I0 to 3 significant figures 

Report all results to the MDL. Results between the MDL and PQL will be flagged with a 
<<B” 

JX QUALITYCO~OL 

A. Calibration is required ever?: 24 hours 

B. High Standard 

I. Immediately after the standardization for the run;‘for non-CLP cases, a solution or solutions 
containing the highest concentration of analytes used will be run prior to initiation of the run. 
If the measurements exceed the control limits of 95 - 105% of the true value, the analysis skill 
not be valid for those anal~res. 

C. Initial Calibration Veriftcation(lCV) 

I. Immediately after the ICP has been calibrated, the accuracy of the initial calibration is verified 
and documented for ever]; anal>te by the analysis of Initial Calibration Verification Solution at 
each wavelength used for analysis. If the meawrements exceed the control limits of 90 - I Ltl% 
of the true value, the analysts must be terminated, the problem corrected, the instrc 
recalibrated, and rhe calibration reverified for those anal~-res. 



- 

D. Contin~~in~ Calibration Verification (CCV) 

I. To ensure calibration verification during the analysis run, a continuing calibration verification 
standard is analyzed for every anal+ at each \vavelength,at a frequency of at least every 
10 samples or every Z hours during an analysis run, whichever is more frequent. The sr;mdard 
is also analyzed for evev wavelength used for analysis at the beginning of the run and after 
the last anal>~icaI sample. The same continuing calibration standard must be used throughout 
the analysis runs for a case of samples received. If the measurements exceed the control limits 
of 90-I 10% of the true value, the instrument must be recalibrated and all of the samples since 
the last successfi~l CRI, ICSA, ICSAB, CCV, CCB set analyzed must be reanalyzed. 

E. Initial and Continuing Calibration Blank (ICB and CCB) 

I. A calibration blank is analyzed at each wavelength used for analysis immediately after each 
every initial and continuing calibration verification, at a frequency of lO%orevcry?. hours during 
the run, whichever is more frequent. If the absolute value of the blank exceeds the PQL. 
terminate analysis. correct the problem, recalibrate and reanalyze all anal>Tical samples for those 
analyfes. 

F. Interference Check Sample (ICS) 

I. To verify interelement and bsckground correction factors an ICP interference check sample 
is analyze&-t the beginning and end of each analysis run or a minimum of twice per 8 hour 
working shift, whichever is more frequent. The ICS is obtained from EPA and consists of two 
solutions. Solution A consists of the interferanrs and solution AB consists of the anal>res mixed 
with the interferants. An ICS analysis consists ofanalyzing both solutions consecutively for all 
wavelengths used. Results for the analyses of solution AB must fall within the control limits 
of L 20% of the true value for the annalyres. (For the ICSA use a control limit of 2 s PQL 
for any element with a PQL of <IO. Ifnot. terminate the analysis, correct the problem, recalibrate 
and reanalyze the anal+d samples analyzed since the last good ICS. 

G. Contract Required Analysis standard (CM) 

I. To verify linearity near the lower end of the curve an ICP standard at the PQL is analyzed 
at the beginning and end of each sample analysis, or a minimum of every 9 hours, whichever 
is more frequent. Control limits are 50-150 % recovery. 

H. Preparation Blank (PBW or PBS) 

1. At least one preparation blank must bc prepared and analyzed with eve? Sample Delivery Group 
(SDG), or with each batch of samples digested, whichever is more frequent. This bl& is used 
to ascertain vhcther sample concentrations reflect contamination in the following manner: 

a. If the absolute value of the blank is less than the PQL no corrective action is necessar). 

b. If any a.nal!Te concentration in the blank is above the PQL the lowest concentration of 
that anal~te in the associated samples must be I OS the blank concentration. If not, all samples 

F-42 
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. less rhzm 10s the blank conccntrafion and above fhe PQL must bc zdigested and reanslyzzd 
for that anal\ie. 

c. If the concentration of the blank is below the -PQL, all samples associated nith the blank 
must be redigested and reanalyzed if they are not greater than 10s tht absolute value of 
the preparation blank. 

I. Laboratory Control Sample (LCS) 

1. Aqueous and solid LCS are analyzed for each an&e using the same sample preparations, 
analytical merhods and QA/QC procedures employed for tie samples. One LCS is prepared 
and analyzed for every group of similar matrix samples in a batch of samples digested. If the 
percent recovery for rhe LCS falls outside the control limits of 80-120% tie analyses must be 
terminated, the problem corrected, and the samples associated with that LCS redigested and 
reanalyzed. 

J. ICP Serial Dilution 

1. The ICP Serial Dilution analysis is performed on each batch of samples of a similar matrix 
type and concentration. This sample should be flagged v,inirh an L. 

2. Samples identified as field blanks cannot be used for serial dilution analysis. 

3, If the analyte concentration is at Icast a factor of 50 above the instrunient detection limit in 
the original sample, an analysis of a 5 fold dilution must agxe within 10% of the original 
determination. 

K. Matrix Spike/Matrix Spike Duplicate Sample 

I. The spike solution is added before digestion to provide information about the effect oftie sample 
matrix on the digestion and measurement methodology. 

2. Samples identified as field blanks cannot be used for spiked sample analysis. 

3. If the spike recovery is not \Gthin the limits of 73-125%, the data of all samples received 
associated with that spike sample and determined by the same analy-tical method will be flagged 
with the kKer W’. A Post Digestion Spike will be done for that element using rhe sample 
that was originally associated with the sample for the matrix spike. An exception to this is \vhen 
the sample concentration exceeds the spike concentration by a factor of four or more. 

L. Post Digested Spike 

I. When the predigested spike recovery falls outside the control limits and the sample result does 
not exceed 4s the spike added, s post-digested spike is performed. The sample ID should-&p 
flapSed with an A. 

2. Spike the unspiked aliquot of the sample at 2s the indigenous Icvei or 2s CRDL whjchever 
is greater. 



M. Duplicate Sample 

1. A duplicate sample is analyzed only when requested by the client. 

2. Samples identified as field blanks cannot be used for duplicate sample anz’ysis 

j, A control limit of 20% for relative percent difference (RPD) is used for original and duplicate 
sample values greater than or equal to 5x PQL. A control limit of +PQL is used for sample 
values less than 5.x PQL. Samples not meeting this criteria will be flagged. 

N. Method Detection Limits 

I. Method Detection limits for the ICP are determined yearly. The detection limits are determined 
by using the following protocol: 

a. Seven low level standards, at three to five times the estimated MDL. is digested in the 
same manner as samples. The digested samples are then analyzed and the standard deviation 
is taken. 

b. The standard deviation is multiplied by 3.14. This is the new MDL, 

0. Interelement Corrections 

1. Interelement corrections are determined quarterly by analyzing standards at or near the linear 
range of the interfemms and determining the effect on the anal!Tes. Required at a minimum 
yearly basis. 

P. Linear Range 

I. A linear range check standard is analyzed quarterly for each element analyzed by ICP. The 
anal>-tically determined concentration must be within + 5% of the true value. This concentration 
is the upper limit ofthe ICP linear range beyond which results cannot be reported without dilution 
of the analytical sample. 
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TULE 1. ELEMENTS ANALYZED BY ICAP &TI IChP 61E TFUCE ~w 

THEIR CO~.ESPOM)LW WAVELENGTHS BY INSTRUMXNT 

1 

Element 
AnthOlly 
AnthOlly 
AIuniIlllnl 
Arsenic 
Barium 
Berylium 
Bismuth 
BOKlfl 
Cadmium 
Calcium 
Chromium 
Cobalt 
copper 
Ir0l-i 
Lead 
Lead 
Magnesium 
Manganese 
Molybdenum 
NiCW 
Potassium 
Potassium 
Scandium 
Selenium 
Selenium 
Silicon 
Silver 
SodiUm 
scdium 
Srrontium 
Thallium 
Tin 
Ti&um 
Vanadium 
Yttrium 
Zinc 

Trace 1 
Wnvelen~th (nm) 

206.839 
206.839 
505.22 
189.04 
495,Jl 
3 13.04 
223.06 
249.65 
226.50 
3 17.93 
267.72 
225.62 
324.75 
271.44 

220354 
220.355 
279.05 
257.61 
202.03 
23 I .60 
166.49 

404.72”’ 
361.38 
196.027 
196.028 
288.1: 
325.07 
588.99 

330.23.” 
421.55 
190.87 
189.99 
334.94 
292.40 
37 1.03 
213.86 

Trnce 2 
Wnvele:lgth(rlm) 

206.831 * 
206.832 ’ 

305.2 
189.04 
493.4 I 
3 13.04 

da 
249.65 
226.jO 
3 17.93 
267.72 
228.61 
324.75 
271.44 

220.35 1 l 

220.352 l 

279.08 
257.61 

n/a 
23 1.60 
766.49 

36 I .38 
196.021 * 
196.022 ’ 

da 
328.07 
X3.99 

421.55 
190.86 

da 
n/a 

292.40 
371.03 l *  

213.86 

ICiLPGl 
Wnveleu~th(nm) 

217.581 
da 

309.215 
193.606 
493.409 
313.042 

n/a 
249.678 
228.802 
317.933 
267.716 
228.616 
324.734 
259.940 
220.353 

da 

279.079 
257.610 
202.030 
231.604 
766.491 

196.026 
da 

258.158 
328.065 
S.S.995 

da 
190.864 
189.989 
334.941 
292.402 

n/a 
213236 

l Dual channel required for these elements on trace 
*’ Used oni); as an inrem. sfandard when needed 
l ** Altemafe line (less sensitive) 

n/a Not applicable for this instmmenr 
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TABLE 2. HIGH ST&VU (S, STDI) CUEZENTLY USED BY ICAP UD 
ICAP61E TUCE AYII THEIR CONCENTR\TIONS 

Element 
AIltiIllOn~ 

Aluninum 

Arsenic 

Barium 

BeqIium 

Bismuth 
Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mc+bdcnum 

Nickel 

Potassium 

Potassium 

Scandium 

Selenium 

Silicon 

Silver 

SCdiUm 

SdiUm 

Strontium 
tillium 

l-ii 

Tifanium 

Vanadium 

Ynrium 

zinc 

Trace I 

Concentrarion(ppb) 
IO00 

1000 

1000 

1000 

1000 

IO00 

1000 

1000 

10000 

IO00 

1000 

1000 

1000 

1000 

10000 

IO00 

1000 

1000 

10000 

jOOOO**’ 

1000 

1000 

lo00 

1000 

IOOQO 

50000”’ 

IO00 

1000 

1000 

1000 

loo0 

1000 

1000 

Trace 2 ICAP 1 
Concentration(ppb) Concentration(ppb) 

1000 4000 

IO00 4000 

IO00 4000 

1000 4000 

1000 4000 

n/a da 

IO00 4000 

1000 4000 

I0000 40000 

1000 4000 

1000 4000 

loo0 4000 

1000 4000 

1000 4000 

I0000 40000 

1000 4000 

1000 4000 

IO00 4000 

10000 40000 

1000 n/a 

loo0 4000 

1000 4000 

ICQO 4000 

lOc00 40000 

IO00 n/a 
lb00 4000 

da 4000 

n/a 4000 

1000 4000 

1000 da 

1000 4000 

l ** Altemare line calibration swndard 

F- qia 
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TABLE3 

r 

Aluminum jOO,OOO 500,000 500,000 
Antimony 0 500 0 
ArseIlk 0 500 0 
Barium 0 500 0 
BU$lIll 0 500 0 
Cadmium 0 1,000 0 
Calcium 500,000 500,000 500,000 
Chromium 0 500 0 
Cobalt 0 500 0 
Copper 0 500 0 
Iron 200,000 200,000 200,000 
Lead 0 1,000 0 
Magxsium 500,000 500,000 500,000 
Manganese 0 500 0 
Nickel 0 1,000 0 
Potassium 0 0 0 
Selenium 0 500 0 
Silver 0 I.000 0 
SCdiUm 0 0 0 
Tldlium 0 500 0 
Vanadium 0 500 0 
Zinc 0 1,000 0 
Boron 0 500 0 
Molybdenum 0 500 0 
Scandium 0 500 0 
Silicon 0 1,000 0 
-I-ii 0 I.000 0 
Strontium 0 500 0 
Titanium 0 500 0 

TJA61 TJA61 TRACE TRa4CE 
ICSA ICSAB ICSA ICSAB 

I@ Cl@- PG a/z. 

500,000 
600 
100 
500 
500 
1,000 
500,000 
500 
500 
500 
200,000 
50 

500.000 
300 .- 
1,000 

0 
50 
200 
0 

100 
500 
1,000 
500 
500 
500 
1,000 
1,000 
500 
500 

- 

1 
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TABLE4 

rJJIO3.0 

I ................................................................................ so 

2 ................................................................................ s 

J ................................................................................ ICV 

4 ................................................................................ ICB 

j ................................................................................ ICSA 

6 ................................................................................ ICSAB 

7 ................................................................................ CRI 

8 ................................................................................ ccv 

9 ................................................................................ CCB 

10 .............................................................................. IO SMPL. 

I1 .............................................................................. ccv 

12 .............................................................................. CC9 

1; .............................................................................. 10 SMPL. 

I4 .............................................................................. ccv 

15 .......................................................................... CC9 

16 .............................................................................. ICSA 

17 .............................................................................. ICSAB 

IS .............................................................................. CRI 

19 .............................................................................. ccv 

20 .............................................................................. CC9 

NOTE:Repenf sqx /O-/j unril rhe 8 how rime limit (fbr the fCSA,‘AB and Cn/) is ffor rhe 
ICSA/AB ond ) is up. 

F-73 
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I. Purpose 

A. This SOP will give the SWS46 methods 74701v747 IA digestion and 
analysis procedures for water and soil matrices. These procedures will be 
used for the preparation and analysis for mercury. 

B. The digestion supervisor will designate the proper method to be used per 
batch of samples. If the method is not clearly identified on the internal 
custody forms, check with the Project Officer responsible for the samples 
before digestion is started. 

II. Reagents and Standards 

A. Acids used in the preparation of standards and for sample processing must 
conform to the specifications of the Committee on Analytical Reagents of 
the American Chemical Society (ACS) and be of the 1Mallinckrodt ArSelect 
grade or the equivalent, 

B. Reagents 

1. Reagent water: ASTM Type II (r&pore) water. All references to 
water in this method refer to reagent water unless otherwise specified 

2. Sulfuric acid, cont.: low for trace metals analysis grade 

3. Sulfuric acid,‘O.S N: Dilute 14.0 mL ofconc. sulfuric acid to 1.0 liter. 

4. Nitric acid, cont.: low for trace metals analysis grade. 

5. Hydrochloric acid, cont.: low for trace metals analysis grade. 

6. Stannous chloride: Add 25 grams stannous chloride to 500 mL 25% 
HCI. Filter solution through a Grade 4, 20-25 urn retention filter paper. 

7. Sodium chloride - hydroxylamine hydrochioride solution: Dissolve 12 
grams of NaCl and 12 grams hydroxylamine hydrochloride in reagent 
water and dilute to 100 mL. 

S. Potassium permanganate, 5% solution, w/v: Dissolve 5 grams of 
potassium permanganate in 100 mL of reagent water. 

9. Potassium persulfate, 5% solution, w/v: Dissolve 5 grams of potassium 
persulfate in 100 mL of reagent water. 

C. Standard Preparation 

I. Stock solutions for mercury are prepared solutions from MST approved 
standards containing 1,000 mg/I mercury 

2. An intermediate stock solution of 10.0 mg/l mercury is prepared by 
diluting I.0 mL ofstock solution and I.0 mL ofconc. FIN03 to 100 mL 
with ASTM Type II water. This standard is prepared weekly. 

F-101 
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;. A second intern&ix: so/uf:~n of 0. ! a/l mercury is prepared each dav 
ofanalysis by dikng I .‘: t< oithr :,7.0 mgJ intermediate stock 
solution and I,0 nli ;f con<.. XKCl2 to 100 mL with ASIX Type II 
water. ILIke fresh daily 

4. Calibration standards are prepared by diluting the 0.1 m/l intermediate 
standard to 100 mL with ASTkf Type II water according to the 
following schedule: 

Standard Calibration mLofO.1 mg/l 

ug Intermediate Standard 

0.0 0.0 

0.2 0.2 

0.5 0.5 

1.0 1.0 

5.0 5.0 

10.0 10.0 

5. Working calibration standards are prepared fresh each day of analysis 

6. Initial Calibration Verification (ICY): This standard is made from the 
standard obtained from a MST certified standard that has a different 
source than the calibration standards. The true value of this standard 
should be within the calibration range of the system. 

7. CRA standard: use the 0.2 ug/I calibration standard 

S. Continuing Calibration Verification (CCV): use the 5.0 us/1 calibration 
standard. 

9. Initial and Continuing Calibration Blanks (ICB and CCB): use 0.0 ug/l 
calibration standard. 

D. Digestion QNQC Requirements: 

I. The following QPJQC samples will be designated as 
XXXYYIMMDDHGZXXX designates the type of sample (PBS, LCS, 
or LDS). YY is the last two digits in the current year, iMMDD is the 
month.and day, HG designates a mercury digestion, 2 is the batch letter 
done that day (if located in batch Y?iU&LDDHGl-Z = “A; if located in 
batch YEvUvIDDHG4-Z=“D”). 

a. Preparation Blanks (PBW or PBS) - prepare by using the 
following volumes of ASTiM type water: 

PBW = I OOml 

PBS = IOmi 

Result must be between the current -PQL and PQL, 
-~ 
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b. Laboratory Control Sample (LCJV. LCS) is prepared from the 
following: 

LCW samples: spike 99 ml of ASTM Type II water with I .O ml 
of 0.1 m$l mercury standard (see Section II.C.3.) 

LCS samples: add 1.0 ml of 0. I mg/l mercury standard and 
proceed with digestion procedure. 

c. Laboratory Control Sample Duplicate (LDW, LDS) is prepared 
from the following: 

LDW samples: Same as the LCW. 

LDS samples: Same as the LCS. 

Note” Control limilsfor /he Laborafory Con!rol Samples are SO-130 % 
recovery. wless staled olhenvise by Ihe fttorgatlic Manager. 

2. Matrix Spike & Matrix Spike Duplicates: This is made from digesting 
the sample spiked with an known amount and then comparing it with the 
original sample. This is designated to provide information about the 
effect of the sample matrix on the digestion and/or measurement 
methodolgy, and has a control limt of 75-125 % recovery. 

Spike the water or soil sample with I .O ml of0. I mg/l mercury standard 
(see Set II.C.3.) 

C. Matrix Duplicate: This sample is made by digesting a second aliquot of the 
same sample to determine the precision of the method, and has a control 
limit of < 20 % RPD. 

D. Frequency Requirements: 

I. A PBS, LCS, and LDS are required for every batch of samples 
(maximum number of samples in a batch is 20 samples). The matrix 
duplicate, spike, and spike duplicate will be done on request per client 
basis. 

2. Each day of sample preparation, the standards in Set II.C.4-9 will be 
brought through the water digestion precedure. 

E. Digestion QC failures: If the Preparation Blank or Laboration Control 
Sample do not meet the required control limits, the samples must be 
redigested. 

III. Procedure 

A. Aqueous Preparation 

I. Transfer 100 mL of well mixed sample to a 250 mL @ass bottle 

2. Add 5 mL of cont. sulfuric acid and 2.5 mL of cont. nitric acid to each 
bottle. 



4. Add S mL of potassium persulfate co each bottle. 

5. Cap with Septa Lid 

6. Heat for 2 hours in a water bath at 90-95’C. 

7. Cool and add 6 mL of sodium chloride-hydrosylamine sulfate solution 
to reduce the excess permanganate. 

B. Soil Preparation 

I. Weigh a representative 0.6 g portion (three 0.2 g of sample in different 
areas) ofwet sample in a 250 ml glass bottle. 

2. Add IO ml of ASTM type II water. 

j Add 5 ml of concentrated sulfuric acid and 2.5 ml of concentrated nitric 
acid, mixing after dilution. 

4. Heat 2 minutes in a water bath at 95°C 

5. Cool and add 50 ml of ASTM type II water 

6. Add 15 ml KM3104 and S ml of potassium persulfate solution. 

7. Mix thoroughly and heat at 95°C for 30 minutes in the water bath. 

S. Cool and add 6 ml of sodium chloride-hydroxylamine sulfate solution to 
reduce the excess permanganate. 

9. .4dd 50 ml of ASTM type II water. 

Iv. Analysis 

A. Instrumentation 

I. Leeman Labs PS200 Automated Mercury Analyzer 

2. Zero-grade argon 

B. Parameters 

I. Wavelength: 254.0 nm 

2. ApproximateRinse Time:-50 seconds (instrument varies rinse time 
according to mercury level in sample) 

3. Pump Speed: =5mL/min. 

4. Readout mode: Absorbance 

5. Integration time: =lO.O seconds 

6. Gas Flow: =0,3Limin. ._ 
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C. Calibration 

I. Instrument Calibration 

a. Set up instrument according to manufacturers recommendations 

b. Attach the stannous chloride to the Pump Assembly. 

c. Fill water bath with 5% H2S04 and 2.5% HNO3. 

d. Rinse system using macro “warmstart” for a minimum of 40 
minutes before starting calibration, 

e. Check aperature reading. If > +.lOO, adjust, wait IO rninuies, and 
recheck. 

f Place fresh drying tube containing Magnesium Perchlorate into 
system. 

g. Place calibration standards into cups, then rack 

h. Press F2 macro. Type STANDARD, then press enter key 

2. Analysis of Calibration Data 

a. Tabulate the calibration standard concentration versus 
absorbance response for each calibration standard. 

b. halyze data by linear regression. The correlation coefficient 
must be greater than 0.995 before proceeding with analysis. 

c. If data is acceptable, press “A” to accept calibration curve 

3. Calibration Checks 

a. Initial Calibration Verification 

1. Atter the system has been calibrated, the accuracy of the 
initial calibration shall be verified and documented by the 
analysis of the ICV. 

2. The measurement must be within + 20% of the true value 
or the analysis must be terminated, the problem corrected, 
the instrument recalibrated and the calibration reverified. 

b. Initial Calibration Blank 

I. Immediately after the analysis ofthe ICV the ICB must 
be analyzed. 

2. ifthe absolute result is greater than the current PQL, 
terminate analysis, correct the problem and recalibrate. 

c. CPA Standard 

I. To assure linearity of calibration at the low end of the 
range, the low standard which was carried through the 
digestion procedure, shall be run after the ICB. 

F-INS- 6ofi 
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2. The acceptable deviation of the CRDL is 50 - 150% 
recovery of the true value. 

d. Continuing Calibration Verification 

1. To assure calibration accuracy during each analysis run, 
an independently prepared standard solution carried 
through the digestion procedure will be analyzed at the 
beginning, a frequency of 10% during the run, and after 
the last analytical sample. 

2. The mercury concentrations will be at the mid-range level 
of the calibration curve. 

3. If the deviation of the continuing calibration verification 
is not within SO-120 % recovery, the instrument will be 
recalibrated and the proceeding samples since the last 
calibration verification will be reanalyzed. 

e. Continuing Calibration Blank 

I. A calibration blank is analyzed immediately after every 
ccv. 

2. Blanks are to be reported down to the instrument 
detection limit. 

3. If the blank result is greater than the current PQL, 
terminate analysis, correct the problem and recalibrate 

D. Instrument Analysis 

I. Set up instrument parameters as discussed in Section 1V.B 

2. Calibrate instrument as discussed in Section 1V.C. I 

3, Add samples to the autosampler and press FS sample to start analysis 
run. 

4. Report mercury concentrations as follows: 

a. Below 10 ug/l = two significant figures 

b. Above 10 &I= three significant figures 

5. After analysis remove drying tube, rinse with deionized water, then I: I 
HNO:, then deionized water again. Place indrying oven overnight. 

6. Soak water bath in I: I HCI overnight. 

7. Convert concentrations to us/g by the following: 

(C X V) / W = @kg of Hg 

t=-lfjb 

.- 
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Where: 

C = concentration, udl 

v = final volume in liters after sample preparation 

W = weight in grams of wet sample in preparation 

F-IO?- 
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SCOPEANDAPPLICAl-ION 

A. This method describes protocols for rhe determination of organic carbon in soil or sedimenr. 

B. The applicable range of this analysis is 100 to 999,900 mg/Kg organic carbon. The Sourhwesr 
Laboratory of Oklahoma reporting limit is 100 mgKg. 

C. Data is reported in m#Kg on a dry weight basis. 

SUMMARY OFMETEIOD 

A. Inorgtic carbon from carbonates and bicarbonates is removed by acid treatment. 

B. The organic compounds are decomposed by pyrolysis in the presence of oxygen. 

C. The carbon dioxide that is formed is determined by direct non-dispersive infrared detection. 

D. Water content is determined on a separate portion of sediment. 

SAMPLE HANDLING& PRESERVA-IION 

A. Collect sediments in glass jars with tcflon or aluminum foil lined lids. Cool and mainrain 4°C. 

INTERFERENCES 

A. Volatile orgGcs in the so&sediment samples may be lost in the process of air drying samples 
as well as decarbonation resulting in a low bias. 

B. Bacterial decomposition and volatilization oftheorganic compounds are miinimized by maintaining 
the sample at 4T, analyzing within the specified holding time, and analyzing the wer sample. 

APP?utATuS 

A. Drying oven maintained at 103’ to IO5”C. 

B. Analy-kal Insrrumcnt: Leco Model CR-12 Carbon determinator with chlorinetrap and non- 
dispersive infrared detector. 

C. Carrier Gas: High Puriry Oxygen. 

D. Integral Alphanumeric Printer. 

F- I I l,> 
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VL REAGEINTS 

A. Distilled nxter used in preparation of standards and for dilution OF samples should be ultra pure 
10 reduce the carbon concentration of the blank. 

B. Potassium hydrogen phthalxe certified A.C.S. grade: 47.05% carbon for instrument calibration. 

C. Calcium carbonate certified A.C.S. grade: 12% carbon for instrument calibration check. 

D. Hydrochloric acid solution, I: I by volume. 

VIL PROCEDURE 

A. Sample Preparation 
I. Take 0.50 grams of well mixed sample and place in a quartz combustion boat. 

2. Air dry this sample in desiccator for minimum of 24 hours. 

3. Add I:1 HCI solution dropwise until the effervescence stops. 

4. Dry the samples in a drying oven at 75°C. The sample is now ready for analysis. 

B CaIibntion 
I. 

2. 

3. 

4. 

3. 

6. 

7 

s 

9 

IO. 

11. 

I?. 

13. 

Select the channel to be calibrated. 

Add a combustion boat to tie built-in analytical balance. 

Press tare. Weigh approximately 0.2 grams ofpotassium hydrogen phrhalate in combustion 
boat. 

After the balance has stabilized press enter. 

Press analyze and wait for the digital readout to read “Load Furnace’. Slide in calibration 
standard and wait for the result to print-out. 

Repeat steps 2 through 5 a minimum of three more times. 

Press the SYSTEM UPDATE key, then the I key. The message center will display: 
CALIBRATE SYSTEM YESMO 

Press the YES key. The message will display: CALIBRATE, BY STD YES/NO 

Press the YES key. The printer will print the answer stack for the previous 10 runs. 

The message center will display: CARBON STD - % ??? MOD BY KBD enter 
the percent carbon conrained in the standard sample (47.05%). 

Enter the percent carbon obtained in the standard sample (47.05%). 

The printer will print the standard entered and the old calibration. 

The message will display: SELECT FROM LAST xx RESULTS 
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14. 

Ij. 

16. 

17. 

IS. 

Enter rhe tohl number of calibration runs to be included in the calibration calculation. After 
a number is entered, the messa;,- center will display one-at-a-time the results for tie number 
of results entered. Answer YES or NO to each prompt as it appeclrs. The printer nilI 
print each answer as the YES key is pressed. 

tier the operator responds to the last prompt, the printer will print the new calibration 
and the answer stack, recalculated according to the new calibration value. 

analyze the 12% calcium carbonate standard and a duplicate to verify the calibration. The 
percent recovery must be within +Z 10% and RPD <20 or recalibration will be necessary. 

Analyze a blank combustion boat. The result must be below 0.01% or recalibration will 
be necessary. 

The 12% calcium carbonate standard and blank is analyzed after every 10 samples and 
must meet the above. criteria or recalibration and reanalysis of the previous 10 samples 
will be necessary. 

C. Sample Analysis 

1. Press tie ID CODE key. Enter the sample number to be analyzed. 

2. Enter the weight used in the sample preparation and press enter. 

3, Press the ANALYZE key. The PURGE flo w  will start immediately. The LANCE flow 
will start later in the analysis cycle. 

4 Wait until the message center display “LOAD FURNACE” and then slide the combustion 
boat. Immediately after inserting the combustion boat, press the ANALYZE key again since 
the amount of carbon released will be insufficient to start analysis automatically. 

5 When the analysis is complete, the CARBON display will indicate the results and the primer 
will print the value. 

6 Remove the expended combustion boat from the furnace. 

WIL QUALITY ASSTJRAPKE/QUALTTY CONTROL 

A. With each batch of samples prepared an empr) combustion boa; will be treated with l:I HCI 
and carried through the drying procedure with the samples. The result of the method blank must 
be below 0.01%. If all results are below the Reporting Detection Limit (RDL) or abovc 10s the 
blank value the results may be used. If not, the samples must be reprepared and analyzed. 

B. Due to rhe nature of the analvsis and the high levels of organic carbon found in soils an sediments 
J matrix spike is not required to establish method accuracy. Accuracy of the analysis is 
determined by nvo sources. The calcium carbonate standard used for the initial calibration 
verification and continuing calibration verification was discussed in Secrion VII. Accuracy \\iil 
also be determined using a ptivately preparc sample of Chatanooga Shal containing 3.6% total 

FIlY PagejoT 
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IX DATAREDUCTION 

A. The concentration printed out in % organic carbon shall be converted to q/Kg organic carbon 
by the following formula: 

Total organic carbon, mg/Kg: 

% Total Organic Carbon (air dried) x 10,000 

x DATAREPORTINGREQULREMENTS 

A. Total organic carbon results will bc nponed in a mbular format in mp/Kg dT weight 

B. The results ofthe method blink, initial and continuing calibration, and duplicate analysis asor’.- 
with each batch will also be reported in a tabular format. 

/XI. REFERENCES 

A. LECO Corp., CR-12 Carbon St-stem lnst~ction Manual, 1957 

B., SW-846, Method 9060, Rev. 2, June, 1990 
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I. SCOPEANn APPLICATION 

A. This method covers the determination oftotal Kjeldahl nitrogenin dritig. surface and saline waters, 
domestic and industrial wastes. The procedure converts nitrogen components of biological origin to 
ammonia. 

B. After distillation: the ammonia is determined by the ritrimetric method which is applicable to 
concentrations above 1 mg N/liter. 

IL SUMMARY OF METHOD 

A. The. sample is heated in the presence of cont. sulfuric acid. K,SO, and HgSO, and evaporated until 
SO, fumes are obtained and the solution becomes colorless or pale yellow. The residue is cooled, 
diluted, and is treated and made alkalinewith a hydroxide-tbiosulfate solution. The ammonia is distilled 
and determined after distillation by titration. 

III. SAMIPLE HANDLING AND PRESERVATION 

A. Samples may be preserved by addition of 2 ml of cow. H$O, per liter and stored at 4°C. Even when 
preserved in this manner, conversion of organic nitrogen to ammonia may occur. Preserved samples 
should be analyzed as soon as possible. 

- 

N INTERFERENCE 

A. High nitrate concentrations (IOX or more than the TK.N level) result in low TKN values. The reaction 
between nitntc and ammonia can be prevented by the u’se of an anion exchange resin (chloride form) 
to remove tie nitrate prior to the TKN analysis. 

v REFERENCE 

A. Digestion oppcwotus: A Kjeldahl digestion operates with 250 ml Erlenmeyer flasks 

B. Hot Plate 

C. 500 ml double-neck boiling flasks with side-arm inlet tubes. 

D. Distillationrack. 

VL REAGENTS 

A. Distilled water free ofammonia. Such water is prepared by the passage ofdistilled water through an 
ion exchange column containing a strongly acidic cation exchange resin mixed with a strongly basic 
anion exchange resin. 

NOTE I: All solutions mrrx! be made with ammonia-free wnrer. 

B. Mercuricsulfatesolution:Dissolve8gramsredmercuricoslde(HgO)in~0mlofI:Jsulfuricacid( 10.0 
ml cont. H,SO,:JO ml distilled water) or 6NH,SO,. 

C. Sulfuric acid-mercuric sulfate-potassium sulfate solution: Dissolve 267 grams &SO, in 1300 ml 
distilled water and 400 ml cow. +SO,. Add 50 ml mercuric sulfate solution (see-VI1.B) and dilute 
to 2 liters with distilled water. 

ILli, 
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D. 

E. 

F. 

G. 

H. 

Sodium hydroxide-sodium thiosulfare solution: Dissolve 500 grams NaOH and 25 L 3 
N+S,Oj 1 5Hz0 in distilled water and dilute to I Ii~er. - _ 

Mixed indicaior: Mix 2 volumes of 0.2% methyl red in 95% ethanol with I volume of 0.2% methylene 
blue in ethanol. Prepare fresh evey 30 days. 

Boricacidsolution: Dissolve 20 grams boricacid, H,BO, inwater, add 10 ml indicator(seeVI.F), and 
dilute to I liter with distilled ~vate~. 

Suliiric acid, standard solution: (0.02 N) I ml = 0.25 mg NH,-N. Prepare a stock solution of 
approximately0.1 Nacid bydiluting? mlofconc. H2S0, (sp,gr. I.S4)to I literwith CO+?eedistilled 
water. Dilute 200 ml of this solution to I liter with CO, free distilled water. Standardize the 
approslmntel~ 0.02 N acid so prepared against 0.0200 N N?CO, solution. This last solution is 
preparedbydssolving l.OOOOgramtiydrousN~COjoven-dnedat 140°C,anddilutingto I literwith 
U&-free distilled wafer. By weight, 4.08 grams cont. HzSO, diluted to 4000 ml = 0.02 N Hz.SO,. 

Ammonium chloride, stock solution: I .O ml = I .O mg NH,-N. Dissolve 3.S I9 grams NH,CI in wager 
and make up to I liter in a volumetric flask with distilled water. (Final concentration of 1000 mgL) 

VII. PROCEDURE 

A. 7hedistillation~ppararus should be precleaned before use bydistillinga 9: I mixture ofdistilled water 
and sodium hydroxide-sodium thiosulfate solution (see VLD) unril the distillate is ammonia-free. This 
operaon should be repeated each tune the apparatus is out of serwce long enough to accun=J-Y 
ammonia (usually 4 hours or more). 

I. Place 100 ml of sample (or an aliquot diluted to 100 ml) into a 250 ml Erlenmeyer flask and add 
50 ml sulfuric acid-mercuric sulfate-potassium sulfate solution. Evaporate the mixture in the 
Kjeldahl apparams until SO, fumes are given off and the solution turns colorless or pale yellon’. 
Cool the residue and add 30 ml distilled water. Transfer to a 500 ml boiling flask and dilute to 
approximately300 ml. 

2. For Soils: Weigh 1 .OO gram sample; add 50 ml H20; add reagent. 

3. Connect the boding flask to the condenser with an extension ofrhe condenser tip below the level 
ofthe boric acid solution in the 500 ml receiving flask. 

4. Make the digestatealkaline by careful addition of50 ml ofsodium hydroside-thiosulfate solution. 
Add through the side-arm tube. Mix well. 

5. Steam distill IO0 ml to I50 mi at the rate of&IO mlimin., into 50 ml of2% indicating boric acid 
solution (see VLF). Begin at “8”scrring. After boiling begins, set to “IO”. 

C. Determination ofammonia in distillate by titration. 

I. iritrimeiric dewrminn/ion: Titrate the ammonia \virh 0.02 N HISO, (see VLG), matching ihe 
endpoint against a blank containing the same volume of distilled water and H,BO, solution. 

VUL QivQCREQUIREMl3iTS 

A. An ICV will be digested with ea-h b&l of samples. The percent recover) limits \~ill be i 15%. 
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B. 

C. 

A preparation blank, Laboratory Control Sample (LCS), and Laboratory C~ntroi Sample Duplicate 
(LCSD) will be analyzed witheve? batch ofsamples. Piper 2.00 mls of 1000 mgI NH,CI into 100 
mls DI wxu for LCS/LCSD, The percent recovery control limits for the LCYLCSD are I 15% .md 
O-20% RPD. 

A Matrix Spike (MS) and Matris Spike Duplicate (MSD) will be performed if it is requened by the 
client. The control limits zmd spikins procedure are the same a~ the LCS/LDS. 

A. Calculate the Total Kjeldahl Nitrogen, in mg, in the original sample as follows: 

TKN(mS)= A-B)NsFsl,OOO 

where: 

A = milliliters ofsrandard 0.020 N H,SO, solution used in titrating sample 

B = milliliters ofsrandard 0.020 N HzS@4 solution used in iitraring blank. 

N = normality ofsulfuric acid solution. 

F = milliequivalent weight of nitrosen (14 ms). 

B. To calculate the Total Kjeldahl Nitrogen in m.s$: 

TKN(mg/l) = 
TKN (mg) s 1000 

V 

Where: 

V = milliliters of sample digested. 

C. To calculate the Total IKjeldahl Mitrogcn in m&g: 

TIC4 (mg I kg) 
TKN (mg) s 100 

= 
g 

Where: 

3 = gram of sample digested 

NOTES: 

I/sample plus digesriuCs mixrwe turns black, dilution will probobl,v be necessnry. Do not allow 

digesrion (0 go to dryness or /Xi below IO ml before rwning pole. 

Soils may need 10 tae 0. IO gram of Jnmple ‘/‘hey ore oi!v or black. 

.X REFERENCE 

A. EPA 35 I.3 

B. Standard Methods JjOO-Nor9 
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MODDFIC$,TIONTOPROCEDUREFOR: URS CONSULT.-WTS---X~VYCLIXi 
PROJECT# CTO-0039 

Pcrforn a I:j soil 10 rv~~rstmcfion stirring constvltly for one hour. Allorvestrxt co setrlz, and fikr 
thrcqh wharman numberonc filter. Proceed with method as wincn. Back CZIICUI~IC results to ori&d 
soil sample \veight (dry wcighr basis). 
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A. This method is applicable for drinkin,, 0 surface, and salinc waters, domestic and 
industrial wastes. 

B. The practical range ofthe determination is 4 mgil to 20,000 mg/l. 

II. Summary of Method 
A. A well-mixed sample is filtered through a glass fiber filter, and the residue retained 

on the filter is dried to constant weight at 103” C to 105’ C. 

B. The filtrate from this method may be used for total dissolved solids. 

III. Sample Handling and Presewation 
A. Non-representative particulates such an leaves, sticks, fish and lumps of fecal matter 

should be excluded from the sample. 

B. Preservation ofthe sample is not practical; analysis should begin as soon as possible. 
Refrigeration to 4” C minimizes microbiological decompostion of the solids. 

C. Holding time is 7 days from sample collection. 

IV. Interferences 
A. Filtration apparatus, filter material, prewashing, post-washing, and drying 

temperature are specified because these variables have been shoxbn to affect the 
results. 

B. Samples high in dissolved solids such as saline waters, brines and some waters, may 
be subject to a positive interference. Care must be taken in selecting the filtering 
apparatus so that washing of the filter and any dissolved solids in the filter 
minimizes this potential interference. 

V. Apparatus 
A. Glass fiber filters, 2.5 cm 

B. Filter suppons Gooch Crucible and holder 

C. Vacuum flask, 1 L 

D. Drying Oven, 103” C to 105” C. 

E. Desiccator 

F. Analytical balances Menler HSO or SIP I80 

F-d.3 ( ? of4 



A. Preparation of glass fiber filirr discs: 

I. Insert the glass fiber filter into the bottom of the Gooch Crucible with winkled 
surface up, while vacuum is applied. 

2. Wash the disc with three successive 20ml volumes of distilled xvarer. Remove all 
traces of water by continuing to apply vacuum after water has passed through. 

3. Remove crucible and filter and dry in oven at 103” C to lOjo C for at least one 
hour. 

4. Remove to desiccator and store until needed. Weigh immediarely before use. 
After weighing, handle the crucible with forceps or tongs only. 

B. Analysis: 

1. Weigh the crucible and filter on an analytical scale and record weight. 

2. Assemble the filtering apparatus and begin suction, Wet the filter with a small 
volume ofdistilled water to seat it against the fritted suppon. 

3. Shake the sample vigorously and transfer 100 ml of the sample IO the filter using 
a graduated cylinder. If the sample has alot of particulate matter the analyst 
should use their judgement on how small of volume to use. Remove all traces of 
water by continuing to apply vacuum after sample has passed through. 

4. With suction on, wash’the graduated cylinder and Gooch Crucible wall with tiue 
portions of distilled water allowing complete drainage between washings. 
Remove all traces of wafer by continuing to apply vacuum after water has passed 
through. 

5. Using tongs, remove the crucible and filter and place in a drying oven at 103” C 
to 105” C for at least four hours. Cool in a desiccator and weigh. 

VII. Calculation 

A. Calculate non-filterable residue as follows: 

Total Suspended Solids, mg/l = c 

Where: A = Weight of filter and crucible + residue in mg 

B = Weight of filter and crucible in mg 

C = ml of sample filtered 

VIII. Quality Control 
A. The following QC samples will be required for each batch of samples: 
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I. Preparation Blanli - consistin: of ASTM Typz II DI water must be below the 
reporting limit; if not reprep batch. 

2. Laboratory Control Sample - consisting of a kno~vn value from a verifted source, the 
recovery must be between SO- 120% R. 

3. Matrix Duplicate Sample - Szlect one sample and analyze a duplicate fnr precision. 

IX. References 
A. U.S. Environmental Protection Agency, Methods for the Dv 0 

SL bs ‘rices !n Envire It1 7, August 1993, iMethod 160.2 

B. Standard Methods for thrion of Water and Wastewater. 18th Edition, 
APHA-AWWA-WPCF, Method 2540-D, pp. 2-56 
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I. 

II. 

Ill. 

IV. 

V. 

Scope and application 
A. This method covers the determination of COD in surface waters, domestic and 

industrial wastes. 

B. The applicable range of this method is 5-l 50 ppm, samples above 150 ppm 
may be diluted, then run using same standard curve, or may be run using the mid- 
high range method; 10-1500 ppm. 

Summary of method 
A. Sample, blanks and standards in sealed Hach tubes are heated in a block digestor 

at 150” C for a minimum of two hours. AtIer heating period, the tubes are 
removed from the digestor, cooled and measured spectrophotometrically at 
6OOnm. 

Sample Handling and preservation 
A. Collect the samples in glass bottles if possible. Use of plastic containers is 

permissible if it is known that no organic contaminants are present in the 
containers. 

B. Samples should be preserved with sulfm-ic acid to a pH <2 and maintained at 40 
C until analysis. 

C. Holding Time: 28 days from collection, if preserved. Non-preserved samples 
should be run as soon as possible from collection date. 

Interferences 
A. Chlorides are quantitatively oxidized by dichromate and represent a positive 

interference. Mercuric sulfate has been added to the Hach tubes to complex the 
chlorides. 

Apparatus 
A. Block digestor, 150” C 

B. Hach COD tubes O-150 ppm. 

C. 5.Oml x l/10 Disposable Serological pipets. 

E. Spectrophotometer. 

Reagents 
A. Hach COD tubes 0- 150 ppm. 

B. Each tube (O-l 50 ppm) contains: 

I=-a3L9 
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I, HZ SO4 98% concentration 

2. Mercuric sulfate 

3. Chromic acid 

4. Ag z SO1 

5. DI water 

IN090D 

REV. 2.1-7,22/96 

VII. Standards 
A. Stock potassium acid phthalate (KHP): Dissolve 1.7OOg of dried (2 hours at 
12OoC) KHI’ in 800 mls of distilled water and dilute to 1 liter. Iml = 2mg of COD; 
2000mg/l COD. 

I, Prepare six standard solutions, i.e., 5, 25, 50, 100, and 125 mg/l, by diluting 
appropriate volumes of stock standard. 

2. Analyze DI water as a reagent blank with standard curve 

VIII. Procedure 
A. Turn on both block digestor and spectrophotometer, set wavelength to 600 MI. 

B. Mix both unknowns and standards by inversion. 

C. Add with 5.0 ml disposable serological pipet 2.0 mls of sample to each tube. Use 
same volume for both standards and unknowns. 

D. Use a standard (ICV) with the source different than the calibration standards to 
verify the calibration standards. Concentration should in the range of 50-100 
mm. 

E. Use 50 ppm standard as a blank spike (LCW and LDW) with each run of 
unknowns. 

F. Use DI water for a reagent blank with each run of unknowns to set zero 
absorbance on spectrophotometer. 

G. Cap tightly and mix tubes by inversion to blend both phases. 

H. Place tubes in block digestor at 150’ C & 5” C for two hours 

I. Remove tubes from digestor, place in Nalgene rack, and allow to cool for 10 
minutes. Mix each tube by inversion twice and allow any precipitate to settle and 
for tubes to reach room temperature, about 20 minutes. 

J. Measure intensity in spectrophotometer at 600 nm, making sure that the hach 
label on the tubes faces to the right in the spectrophotometer. 

r---237- 
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IX. Calculation 
A. Prepare a standard curve by plotting absorbance against known concentrations of 

standards. 

B. Compute concentration of unknowns by comparing sample response to standard 
curve. 

X. Quality Control 
A. The calibration coeflient will be > 0.995. 

B. The ICV should be + 10%. If outside your control limits, remake calibration 
standards and repeat calibration. 

C. The Reagent Blank must be below the reporting limit. 

D. The LCW and LDW have control limits of SO-120 %R and 20% RPD. If control 
limits are exceeded - reprep all assoicated samples. 

E. Standard KHP kept in the refrigerator should be good for 4 months or until 
discoloration appears. 

F. Every new lot number of tubes must have a new standard curve, 

XI. Precision and Accuracy 
A. Duplicates will be done on client request. 

B. Matrix spikes(MS) and Matrix spike Duplicates(MSD) will be doneon client 
request. For the MS and MSD spike the sample with 0.05 ml of the 2000 mg/l 
standard (Set VII. A). Spike added concentration will be 50 mg/l COD. 

C. Duplicates have control limits of 20% RPD. If control limits are exceeded - flag 
data on control charts. 

D. MS & MSD have control limits of 75-125% R and 20% RPD. If control limits 
are exceeded - flag data on control charts, 

XII. BIBLIOGRAPHY 
A. US EPA: Methods for Chemical Analysis of Waters and Wastes. (410.2) 

B. Hach: Water Analysis Handbook 
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1. SCOPE & WPLICATION 

A. This method is an empirical determination of the oxygen requirement for the 
biochemical degradation of organic and inorganic material in water and wastewater. 

B. Themethod is host applicable to measurement ofbiochemical oxygen demand above 
10 mgJ1. 

II. SUMMARY OF METHOD 

A. A series of dilutions of sample are incubated for 5 days in airtight bottles. The 
dissolved oxygen content of each bottle is measured prior to and after incubation. The 
difference in dissolved oxygen demand is calculated. 

Ill. SAMPLE HANDLING & PREPARATION 

A. Samples should be stored at 4°C until time of analysis. 

B. Holding times are 48 hours from sample collection. 

IV. INTERFERENCES 

A. None. 

V. APPARATUS 

A. Orion D.O. meter 

B. 300 ml BOD bottles with stopper and caps 

C. Incubator 

VI. REAGENTS 

A. Distilled water 

B. Hach Nutrient/Buffer Pillow 

C. Hach Nitrification inhibitor 

D. Glucose-glutamic acid solution 

E. Seed water 



VII. PROCEDURE 

A. Preparation of Dilution Water 

I. Fill a 3 literglassjug with distilled water and add contents of one nutrient pillow, 
mtrification inhibitor, and 5 ml of seed, and begin to aerate jug with compressed 
air. 

2. Check dilution water before using by incubating a bottle for 5 days. The D.O. 
uptakeshouldnotbemorethan0.2m~l.Ifit isover0.2msJprepareanew batch 
of dilution water. 

B. Glucose-glutanic Acid Check 

I. Take a mixture of 150 mg glucose per liter and 1.50 mg glutanic acid per liter. 

2. Determine the BOD of a 2% dilution of glucose-glutanic acid standard check 
solution using same procedure as samples. 

3. If the BOD value of the check is outside the range of 200 + 37, reject any BOD 
determinations made with the seed and dilution water, and seek the cause of the 
problem. 

C. Sample Preparation 

1. Sample should be allowed to come to room temperature, and pH of sample 
adjusted to 6.5 to 7.0 with sulfuric acid or sodium hydroxide. 

7 -. Begin to aerate sample with compressor air. 

D. Set-up of Bottles 

1. Arrangenumberedbottlesandput 1,5,50,and lOOmLofaeratedsample(orother 
appropriate quantities) into the bottles. 

2. Fill bottles with dilution water to completely fill bottle. 

E. Initial D.O. Reading 

1. Calibrate instrument per manufacturing instructions 

7 -. Determine initial DO reading with probe for each bottle and record. 

3. Seal each bottle with ground glass stopper and plastic cap. 

F. Incubation 

1. Place filled BOD bottles in incubator and incubate at 20°C for five days. The 
bottles should remain in the dark during the incubation period. 

F-arc 
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G. Post DO Reading 

1. Calibrate instrument per manufacturing instructions. 

2. After five days, remove bottles and determine DO for each bottle. 

H. Calculations 

BOD (mg/l) - (D, - Dz) - (BI - B,) f/p 

where: Dl - initial DO of sample 

D, = Post DO of sample 

p = Decimal fractions of sample used 

B, - Initial DO of Blank 

B, = Post DO of Blank 

f - Ratio of seed in diluted sample to seed in Blank 

Notes: An acceptable dilution will yield at least 2 mdl. Do consumption and 
have 9 post DO of no less than 1 rngjl in most cases. 

VIII. QUALITY CONTROL 

A. Analyze one duplicate sample for every 10 samples. 
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L SCOPEANDAPPLICATION 

A. This SOP is applicable to the analysis of solid and liquid samples for oil and grease. Concentrations 
from 0.5 mg/L and upward for water and 10 rngiks and upward for solids arc obtainable using 
the methods described herein 

JIL METHOD SUMMARl’ 

A. Samples are extracted with trichlorofrifluoroethane (freon) or n-hesane (gravimetric only) to 
remove petroleum hydrocarbons. Water samples must be extracted and analyzed within 28 days 
and soils must be extracted within 14 days and analyzed within 40 days of sample collection. Oil 
and grease in the extract is then determined by infrared analysis accordins to EPA Method 4 13.2 
or gravimetrically, after driving off the solvent, according to EPA Method 413.1. 

III. SAMPLEPRESERVATION,CONTAINERS,HANDLLNG&STORAGE 

A. Soil samples should be collected and stored in airtight glass containers with teflon lined lids. A 
minimum of 100 grams of sample should be collected. Samples should be maintained at 39°F 5 
4’ (4’C s 2”) during shipment and storage prior to analysis. Aqueous samples should be collected 
in airtight glass containers with @Ion lined lids. A minimum of I L ofsample should be collected. 
Aqueous samples should be preserved with sulfuric acid to ~2 pH. Samples should be maintained 
at 39OF I 4” (4°C i 2’) during shipment and storage prior to analysis. 

Is! IWJXRFERENCESANDPOTENTULPROBLEIMS 

A. Solvents, reagents, and processing hardware may yield artifacts leading to misinterpretation ofdata. 
The system must be demonstrated to be free from interferences under the conditions of the analysis 
by running method blanks. Specific selection of reagents and purification of solvents may be 
required. 

L! EQUtF’MJZNI’/APPARATUS 

A. Pipers - I mL, 5 mL and IO mL 

B. Vo~umewic F/ussks - 100 mL. 1000 mL 

C. Round-bottomed (Florence) J7asks - 500 mL 

D. Three-boll Snyder columns 

E. Separator?/ F~mne!s - 2000 mL glass with Teflon stopcock 
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G. /?ilier Funnels - Glass with six-inch tip 

H. Filrer Paper - S&S nU59j or equivalent 

I. Groduored Cylinder - 1000 ml 

J. Horn Sonicnror - T&mar Sonic Disrupter with 3/J inch horn or equivalent 

K. Seporofoty Funnel Shaker - Glas-Cal, or equivalent 

L. Spectrophotometer - Perkin Elmer 1600 FTIR or equivalent 

M. Scinrilfation Via/r - 20 mL 

VL REAGENTSANDSTANDARDS 

A. Anhydrous Sodium Sulfa/e - Mallinckrodt P8024KJXE. or equivalent 

B. Freon - EM TX1 165-1, or equivalent 

C. n-Hexane - Mallinckrodt Chrow or equivalent 

D. Iso-ocfnne - Baker P93353, or equivalent 

E. n-Hexexndecnne - Fluke AG KH9470. or equivalent 

F. Chlorobenzene - Aldrich $28,45 I-3, or equivalent 

VIL PROCEDURE 

A. SAMPLE PREPARATION 

I. Writer Snm,ples - Seporaro~ Funnel Technique 

a. Sample pH is checked with pH paper. Those samples with pH ~2.0 are acidified to 
~2.0 with sulfuric acid. 

b. The TDS is checked when the sxnple volume is determined by weighing. This ensures 
that the accuracy of the wei@ detcrminarionlvolume is not effected by the TDS in 
the samples. Samples with TDS >lO,OOOmg/L. should be measured volumetrically. 

c. Weigh to the nearest gram the sample and container. Decant the entire sample inro 
a 2 liter separatory funnel. Add 30 ml solvent IO the sample bonle and shake vigorousI) 
to remove hydrocarbons remaining on the container. Vent the container frequentl .- 
prevent pressure buildup. Add this solvent to the separatory funnel. Weigh the er,~, 
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container and record the difference bcnxen the full and emp~ weights and identify 
as sample volume. (.Aitematively. sample volume may be determined by direct 
measurement. Mark the wafer level on the side of the sample container. Decant the 
entire sample into a 2 liter separatory funnel. Using a one liter graduated cylinder, decant 
tap water into the sample container to the mark. Mc~sure the amount poured from the 
graduate and record as the sample volume.) 

d. Perform the extraction based on SWS46 Method 3 IO. Vigorously shake the sepamrory 
fmnel for two minutes to thoroughly mix the two phases, venting as necessary to prevent 
pressure buildup. Allow the phases to separ~e (at leas~t ten minutes). Filter the solvent 
phase through enough sodium sulfate fo resolve any emulsion and remove enrrained 
water. Collect in a 120 .mL glass container for infrared (IR) analysis or a round- 
bonomed flask for gnvimetric analysis. Repeat the extraction hvice more using :O 
additional ml solvent each time. 

e. After filtering rhe lasr of the extract through the sodium sulfare, rinse the separator) 
furmel tip and the sodium sulfate twice to remove traces of hydrocarbon. Proceed to 
the desired analysis step 6.1. or B.2. 

7 -. Soil/Sl~rdge Samples - Sonicorion Technique 

a. Weigh 15-50 grams of sample into a clean 400 ml beaker. Stir in anhydrous sodium 
sulfate and mix until the mi.\rure is of uniform consistency and free-flowing. 

b. Add sufficient solvent IO completely cover the sample and allow immersion of the 
sonicator probe rip one-fourth inch into the liquid. 

c. Perform the estrxtion according to SW846 Method 3550. Immerse the probe tip into 
the liquid (l/8 to I/4 inch). Sonicate three minutes at SO-80% duty cycle and 7-9 output 
control. 

d. Decant the extract through sodium sulfate and collect in rhe glass extract cont;liner 
or round-bottomed flask. Repeat the extraction steps twice more. Proceed to the desired 
analysis step. 

B. Standardization/Instrument Calibration 

1. Infrared Analysis 

a. Reference Oil Concentrate Prepororion 

(I) Prepare reference oil concentrate by combining 15 mL n-hesadecane, I5 mL 
isooctane and IO mL chlorobenzene in a 40 mL VOA vial with teflon liner. Keep 
tightly sealed and refrigerated when’not iri use. 

b. Sfock Sfnndord Prepororion 

(I) Prepare the stock standard by pipetting I g of reference oil into a 100 ml volumetric 
flask and dilute to volume nith freon. Prepare monthly or sooner as needed. 
Record this and all subsequent nandards in a standards log book, uniquely identifying 
each szmdard. Record this unique identiv in rhe bench notebook each time the 
standard is used. 

c. hitid Colibrotion 

(I) From the stock standard, prepare working sondnrds at five concentrations (e.g. 
5, IO, 20. 30 8: JO meJl00mL) bv diluting with Freon. 

(2) Prepare a calibrsrion n-ye by plo&g absorbance (at 2930 cm-‘) vs concentration 
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for the five working standards. The acceptance limit is a minimum carrel. 
coefficient of 0.99. Ifthe acceptance limit is not met, prepare new standards and 
perform initial calibration again. All standards should be replaced and new inidal 
calibration performed at a minimum of ever]i six months. 

d. Conriming Cnlibrnrion 

(I) At the beginning of each day, adjust the absorbance to zero with fresh freon. Read 
and record the absorbance for a mid level standard (e.g. 20 111~100 mL) daily. 
If the absorbance is within +I5% of the original value as determined from the 
initial caiibration the system is in calibration and sample analysis can proceed. 
Otherwise, prepare a fresh mid level standard. If the absorbance of this fresh 
standard is also out of limits, prepare new working standards and perform initial 
calibration again. 

2. Grrrvimetric Analysis 

a. Primary Spiking Standard Preporntion 

(1) Prepare primary spiking standard by weighing 1.0 g X2 fuel oil and 1.0 g corn 
oil into a 100 mL volumetric flask. Dilute to volume with the solvent. Prepare the 
working spiking standard by measuring 25 mL primary standard into a 1000 mL 
volumetric flask and diluting to volume. Replace primary and working standards 
at a minimum of every 12 months. 

C. SAMPLE ANALYSIS 

I. IR Analysis 

a. For IR analysis, bring the extract volume to the 100 ml mark on the extract container. 
Measure the absorbance at 2930 cm.’ and record. 

b. Oil and Grease is calculated as described in Section VIII 

2. Gravimetric Analysis 

.a. For gravimetrjc analysis. place hvo boiling chips in the flask and place a three-ball Snyder 
column atop the flask. Place the flask in a water bath at 70°C and allow the solvent 
to boil and reflus until the volume of solvent remaining in the flask is about the diameter 
of a half dollar. Remove the flask from the bath and allow to cool. Decant the remaining 
extract into a clean, previously weighed scintillation vial. Rinse the flask three times 
with l-2 mL each time and decvlt each rinse into the scintillation vial. Place the open 
scintillation vial under the nitrogen blowdow apparatus until all solvent is evaporated. 
Cool ‘the vial in a desiccator one hour and rewei& to a constant weight as detenined 
by two consecutive weighings. 

PageJofi 



A. Oil and Grease by IR is calculated as follows: 

c = (A,,,IA,,,)(C,,,)(100~) 

Where: 

c = concentration (mdl or mg/kg) 

A w = absorbance of sample extract 

A rtd = absorbance of standard 

C std = concentration of standard 

v = sample volume (L) or weight (g) 

B. Oil and Grease, Gravimetric is calculated as follows: 
c = [(W,-W,)’ IOOO]N 

Where: 

c = concentration (mg/l or mg/kg) 

w, = weight of vial + residue (& 

w, = tare weight of empv vial 

v = sample volume (L) or weight (Kg) 

Ix QUALlTYCONTROL 

A. Instrumenf Baseline 

I. For IR analysis the absorbance must be brought to zero before analyses are performed, The 
baseline is established using pure freon and is checked after each ten sample readings, or 
fewer if instrument drift is suspected. 

B. Blanks 

I. Prepare one blank per batch of up to 20 samples. Water blanks are prepared using 1000 
mL deionized tap water. Soil blanks are prepared using 30 g sodium sulfate. Blanlis are taken 
through the entire extraction process. 

C. fi1afri.r SpikeslDuplicotes 

I. Prepare a spike/spike duplicate pair for each batch of 20 or fewer soil samples. For IR 
analysis, spikes are prepared by adding 2 mL of the stock standard to the already mixed 
soil/sodium sulfate prior to sonication. For gravimetric analysis, spikes are prepared by adding 
20 mL of the working spiking standard to the already mixed soil/sodium sulfate prior to 
sonication. Analyst discretion is used to determine xvhich soil sample to spike. 

2. When sufficient sample volume is provided (i.e. tiee separate one liter containersj, matrix 
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D. Lobororory Control Spikes 

1. For soils, provide one laboratory control spike per day by adding 2 mL of the stock standard 
(IR analysis) or 20 mL of the working standard (gravimetric analysis) to 30 g of sodium 
sulfate and carry through the extraction procedure. 

2. For waters, provide a spike/duplicate pair per batch of 20 or fewer samples by adding 2 
mL of stock standard (IR analysis) or 20 mL of the working standard (gravimetric analysis) 
to one liter of deionized tap water and carry through the extraction process. 

E. Control Limits 

1. If the soil blank contains >I0 m&g oil and grease the system is WC of control. Estctract ;I 
CIW blank and reestract all samples associated with that blank. 

2. If a water blank contains >0.5 mg/l oil and grease, so note on the report to the client 

3. The acceptance range for soil spike recoveries is TO-120%. Ifa spike is out of limits, reextract. 
If the reextract is also out of limits the system is out of control and the batch of samples 
associated with that spike must be reextracted with a. new spike/duplicate pair. Find and 
correct the problem before proceeding. 

4. The acceptance limit for relative percent difference (RF’D) for soil spike/duplicates is ’ - 
If RPD >20%, reestract the spikefduplicate pair, taking care to homogenize the samp~c. If 
the RFD is still >20%, evaluate the laboratory control spike (LCS). If the LCS is within control 
limits the system is in control and a matrix effect has resulted in the out-of-limit spike/spike 
duplicate WD. Submit the LCS result with the repon and no funher action is necessary. 
If the LCS is out of acceptance limits the system is out of control and the batch of samples 
associated with that spike/duplicate pair must be reestracted. Ascertain and correct the 
problem prior to reestrxting. 

5. The acceptance range for water control spike recoveries is 50-115%. If a spike is out of 
limits, extract a new spike. If the new extract is out of limits the system is out of control 
and results are SCI Lloted to the client. Find and correct the problem before proceeding. 

6. R.PD of water control spikes should be ~20%. Otherwise, elctract a new spike or spike 
duplicate or both. If the RF’D is still >20% the system is out of control and the problem must 
be ascertained and corrected before more samples are extracted and analyzed. 

A. The analyst checks aIl calculations and initials the appropriate page in the bench notebook. The 
supervisor periodically reviews the bench notebook for accuracy and completeness and initials 
pages reviewed. All reports are reviewed by the supervisor before issuance of the final report. 
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?cI. JXEALTH~S;UFEl-Y 

A. Good laboratory pracrices dictate the caretid handling of ail laboratory samples and reagents. 

XII. REFERENCES 

A. EPA Methods 413.1 and 413.2 

B. sw-846,9070 
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SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

’ Name: 

J Code: 

Client Sample ID: 
- 

COMPOUND 
-------- z=========----.---- 

HMX 
RDX 
TN3 
TETRYL 
DNB 
TNT 
NB 
26DNT 
24DNT 
2NT 
4NT 
3NT 
ZADNT 
4ADNT- 

SWL-TULSA Contract: 

SWOK Case No: 

SPIKE 
ADDED 
(w/W) -_--- ====----- 

16000 
6250 
5750 
3825 
4675 
5000 
3500 
3875 
2400 
7250 
4750 
5000 

17200 
18800 

: : 1 
SAMPLE 

CONCENTRATIOI 
(w/W) ------. =====z_-----_ 

0.0 
0.0 
G.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0 0 
0.0 

SDG No: 

MS 
ZONCENTRATIO? 

(v/Kg) 
==========zz=: 
14600 
5430 
5340 
3270 
4450 
4580 
3390 
3630 
2350 
6810 
4420 
4640 
16800 
18300 

E MS analyte recoveries out of QC Limits = 0 

COMPOUND 
================== 

HMX 
RD)X 
TNB 
TETRYL 
DNB 
TNT 
NB 
26DNT 
24DNT 
2NT 
4NT 
3NT 
2ADNT 
4ADNT 

SPIKE 
ADDED 
(w/Kg) =.ez======= 

16000 
6250 
3750 
3825 
4875 
5000 
3500 
3875 
2400 
7250 
4750 
5000 

17200 
18800 

MSD 
:ONCENTTWTlON 

( w/Kg) 

146CO 
5420 
5310 
3470 
4480 
4610 
3380 
3690 
2450 
6770 
4440 
4640 
17000 
18600 
0 - - 

MSD 
5, 

REC # 
.------ .------ 

91 
87 
92 
91 
92 
92 
97 
95 
102 
53 
93 
93 
99 
99 

I 
. - 

No of MSD analyte recoveries out of QC Limits = 0 
No of RPD's out of QC Limits = 0 

% QC LIM 
RPD# KPD 

:==== =zz===== 
0 30 
0 30 
.6 30 
6 45 
1 30 
1 35 
0 30 
2 35 
4 35 
1 35 
0 35 
0 35 
1.2 ND 
1.6 ND 

MS 
% 

REC d 
E======= 

91 
87 
93 
85 
91 
92 
97 
94 
98 
94 
93 
93 
98 
97 

QC j 
LIMITS 
REC. 

======== 
54-128 
66-109 ( 
57-130 1 
32-119 / 
74-122 ' 
44-124 
70-135 / 
58-125 ( 
59-120 
79-124 ~ 
74-126 
79-121 1 

ND I 
ND 

- 
I 

1s 
REC. ' 

_------- _------- 
54-128 , 
66-109 
57-130 
32-119 
74-122 
44-124 
70-135 
58-125 
59-120 
79-124 
74-128 
79-121 

ND 
ND I 



3F 
SOIL MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVEKY FORM 

I= Name: SWL-TULSA Cixzract: 

I J Code: SWOK Case No: 

Client Sample ID: 

SDG NO: 

( SPIKE 
ADDED 

COMPOUND (ug/Kg) 
.==========y====== ========z 
HMX HMX 16000 

RDX RDX 6250 
TNB TNB 5750 
TETRYL TETRYL 3825 
DNB DNB 4875 
TNT TNT 5000 
NB NB 3500 
26DNT 26DNT 3875 
24DNT 24DNT 2400 
ZNT ZNT 7250 
4NT- 4NT- 4750 
3NT 3NT 5000 
2ADNT 2ADNT 17200 
4ADNT 4ADNT 18800 

I 

: 
1 

I- 

SAMPLE 
CONCENTRATIOA 

( v/Kg 1 __--_--- c====-------.. 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

1 / 

: : 

f MS analyte recoveries out of QC Limits = 

MS 
~~NCENTI~ATIO~ 

lug/W) 
============: 

14500 
5370 
5350 
3280 
4460 
4610 
3380 
3800 
2490 
6720 
4270 
4620 
17000 
18600 

HMX 16000 
RDX 6250 
TNB 5750 
TETRYL 3825 
DNB 4875 
TNT 5000 
NB 3500 
26DNT 3075 
24DNT 2400 
2NT 7250 
4NT 4750 
3NT- 5000 
ZADNT i7200 
4ADNT 13000 

MSD 
:ONCENTRATION 

tug/Kg) 
I============ 

14700 
5540 
5430 
3260 
4520 
4650 
3430 
3710 
2440 
6770 
4240 
4660 
17200 
18800 
0 - - 

I 

l- MSD 
% 

REC ; 

92 
89 
94 
85 
93 
93 
98 
96 
102 
93 
a9 
93 
100 
100 

No of MSD ana:yte recoveries out of QC Limits = 
No of RPD's out of QC Limits = 

I 

I- 

-l- 

Y 
=I: 

I 

MS 
% 

REC : 
z==z===: 

91 
86 
93 
96 
91 
92 
97 
98 

104 
93 
90 
92 
99 
99 

0 

% T 
RPDR 

:===z 
1 
3 
1.5 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1.2 
1.1 

. . 

0 
0 

- 

OC 
LIMITS 

r: c REC. 
= ======== 

54-128 
66-109 
57-130 32-119 ~ 

74-122 
44-124 
70-135 I 
58-125 ; 
59-120 I 
79-124 

' 79-121 74-128 ' 

1 ND ND 

QC LIMIT5 
RPD 

:z====== 

30 
30 
30 
4s 

3": 
30 
35 
3s 
35 
35 
35 
ND 
ND 

REC. 
z====x== 
54-128 
66-109 
57-130 
32-119 
14-122 
44-124 
70-13s 
58-125 
59-120 
79-124 
74-128 
79-121 

ND 
ND 
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EXPLOSIVES SOIL LABORATORY CONTROL SPIKE RECOVERY 

,-- 
* Name: SWL-TULSA Contract: 

.,L Code: SWOK Case No: 

CJ.ient Sample ID: LDO70lSB A&B 

COMPOUND ---_--c =f=.======z=-------' 
HMX 
RDX 
TNB 
TETT 
DNB 
TNT 
NB 
26DNT 
24DNT- 
2NT 
4NT 
3NT 
2ADNT 
4ADNT- 

A 
ADDED CONCENTRATIOK 
i WKg 1 t q/Kg) 

====s=== z=c -========== 

16000 
6250 
5750 
3825 
4875 
5000 
3500 
3875 
2400 
7250 
4750 
5600 

17200 
18800 

0.0 I 
I 0.0 

i:: 
0.0 

i:: 
0.0 
0.0 

xi 
0:o 
0.0 
0.0 

I 

-r 

I 

1 

LCS 
CONCENTRATIOb 

www ----=====x=== 
14700 
5730 
5290 
3030 
4440 
4530 
3380 
3610 
2330 
6710 
4370 
4640 
16400 
18000 

of Analyte recoveries out of QC Advisory Limits= cl 

SDG No: 

LCS 
% 

REC # -1-----d -c-v---- 
92 
92 
92 
79 
91 

;7' 
93 
97 
93 
92 
93 
95 
96 

QC 
LIMITS 

REC, _------- _------- 
57-137 
77-113 
64-125 
23-124 
82-118 
75-118 
69-143 
78-117 
74-126 
78-123 
79-125 
78-122 
63-142 
68-157 

FORM III 



3G 
EXPLOSIVES SOIL LABORATORY CONTROL SPIKE RECOVERY 

Li‘ Name : SWL-- ,LSA Contract: 

L-r) Code: SWOK Case No: 

Client Sample ID: LC0701SB A&B 

I_ 

HMX I 16000 
RDX I 6250 
TNB 5750 
TETRYL 3825 
DNB 4815 
TNT 5000 
NB 3500 
26DNT 3875 
24DNT 2400 
2NT 7250 
4NT 4750 
3NT 5000 
2ADNT 17200 
4ADNT 18600 

SAMPLE 
ZONCENTRATIO1 

( J-WW) ------ I======------ 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.3 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

sf Analyte recoveries out of CC Advisory 

FORM :11 

-l- 

J ( 

I E 

l- 

L 

LCS 
ZONCENTRATIOP 

( ug/W) 
============z 
14609 
5780 
4880 

35- 
4470 
5100 
3590 
3610 
2350 
6740 
4400 
4640 
16800 
18500 

- 
SDG No: 

hits= 1 

LCS 
% 

REC d 
=======I 

91 
92 
a5 
9 * 
92 

102 
103 

93 
90 
93 
93 
93 
98 
98 

QC 
LIMITS 

REC. i 
=zz======, 

57-137 I 
77-113 
64-125 
23-124 : 
82-118 1 
75-11s 
69-143 ! 
78-117 ; 
74-126 
78-123 , 
79-125 ( 
78-121 
63-142 
68-157 ' 



SE 
ANALYTICAL SEQYUENCE SUMMARY 

Name : SOUTHWEST LABORATORY 0' OKLAHOMA 

Lab Code: SWOK Case No: 
Instrument ID:IN13 GC Column ID: ODS-10 

Dates of Analyses: 07/11/96 to 

page -I- oi 

;CLIENT 
~SAMPLE NO. 
====================== 
EXPLOSIVE LlA STANDARD 
EXPLOSIVE L2A STANDARD 
EXPLOSIVE L3A STANDARD 
EXPLOSIVE L4A STANDARD 
EXPLOSIVE L5A STANDARD 
EXPLOSIVE LlE STANDARD 
EXPLOSIVE L2B STANDARD 
EXPLOSIVE L3B STANDARD 
EXPLOSIVE L4B STANDARD 
EXPLOSIVE L5B STANDARD 
BL0701SA I 
LC0701SA 1 
LDG701SB 1 
1001-DPOl-9-12 
1001-DPOl-9-12MSA 
EXPLOSIVE L3A STD 
EXPLOSIVE i3B STD : 
lOOl-DPOl-9-12MSB : 
1001-DPDl-9-12MSDA 
1001-DPOI-Y-12MSDB ; 
lOOi-DPOl-15-18 ; 
1001-DPOl-18-21 ; 
lOOl-DPOl-9-12 ; 
lOOi-DP02-15-18 ; 
1001-DP02-18-21 ; 
EXPLOSIVE L3A STD 1 
EXPLOSIVE L3B STD : 
1001-DP03-9-12 ; 
1001-DP03-15-18 ; 
1001-DP03-18-21 ; 
1001-DPO4-9-12 ; 
1001-DP04-15-18 ; 
1001-DP04-24-27 : 
1001-DP05-9-12 ; 
1001-DP05-12-15 : 

07/11/96 

LAB 
SAMPLE ID 

----- x=======----- 
15-211-5 
15-211-5 
15-211-S 
15-211-5 
15-211-5 
15-218-5:IAl 
15-217-5:IA2 
15-216-5:IA3 
15-215-5:IA4 
15-214-5:IA5 
3L0701SA 
:C0701SA 
;DO701SB 
!6181.01 
!blSl.O2MSA 
15-209-5 
L5-21b-5:CAi 
!6181.02MSB 
!61Gl.O3MSDA 
!6181.03MSDB 
!6181. 
!61Cl 
!blSl 
1618; 
!6181 
L5-20 
15-21 

04 
05 
07 
08 
09 
-5 
-5:CA2 

'6181.11 
Z6181.12 
Z6181.13 
Z6161.15 
Z6181.16 
'6181.17 
16181.19 
Z6181.20 

FORM VIII 

- 

= I  

_ - 

DATE 
ANALYZED 

i========: 
07/11/96 
07/11/96 
07/11/96 
07/11/96 
07/11/96 
07/11/96 
07/11/96 
0?/11/56 
07,'11/96 
07/11/96 
07/11/96 
0?/11/96 
07/12/96 
07/12/96 
07/12,'96 
07/12/96 
0?/12/96 
07/12/96 
07/12/¶6 
07/12/96 
07/12/96 
07/12/96 
07/12/96 
07/12/96 
07/12/96 
07/12/96 
07/12/96 
07/12/96 
07/12/96 
07/12/96 
07/12/96 
07/12/9b 
07/12/96 
07/12/96 
07/12/96 

SDG: = : 
1 
- 

TIME 
ANALYZED 

s======== 
1709 
1737 
1806 
1835 
1404 
1933 
2001 
2030 
2059 
212? 
2156 
2253 
0020 
0048 
0117 
0146 
0214 
0243 
031.2 
0341 
0409 
0438 
1003 
1032 
1100 
1129 
i158 
1226 
1255 
1324 
1352 
1421 
1450 
1519 
1547 



8E 
ANALYTICAL SEQYUENCE SUMMARY 

Name: SOUTHWEST LABORATORY OF OKLAHOMA 

Lab Code: SWOK Case No: 
Icstrument ID:IN13 GC Colunn ID: ODS-10 

Dates of Analyses: 07/11/96 to 07/11/96 

; 
I 
I 
I 
I 
1 
1 
E 
E 
1 
1 
1 
1 
1 
1 
1 
1 
E 
5 

CLIENT 
SAMPLE NO. 

------. ===============-_----. 
EXPLOSIVE L3A STD 
EXPLOSIVE L3B STD 
lOOl-DP05-15-18 
1001-DP06-6-9 
lOOl-DP05-12-15 
LOOl-DP06-18-21 
SXPLOSIVE L3A STD 
:XPLOSIVE L3B STD 
3L0701SB 
.C0701SBA 
.D0701SBB 
LOOl-DP07-9-12 
.OOl-DP07-15-18 
:XPLOSIVE L3A STD 
:XPLOSIVE L3B STD 
.OOl-DP07-18-21 
.OOl-DPO@-9-12 
.OOl-DPOE-15-18 
OOl-DP08-21-24 
OOl-DPOB-21-24MSA 
OOl-DPOB-21-24MSB 
OOl-DPOB-21-24MSDA 
OOl-DPOE-21-24MSDB 
:XPLOSIVE L3A STD 
:XPLOSIVE L3B STD 

page 2 of -L 7 -- -- 

= 

FORM VIII 

LAB DATE 
SAMPLE ID ANALYZED 
============= ========= 
15-209-5 07/12/96 
15-216-5:CA3 07/12/96 
26181.21 07/12/96 
26181.23 07/12/96 
26181.24 07/12/96 
26181.25 07/12/96 
15-209-5 07/12/96 
15-216-5:CA4 07/12/96 
BL0701SB 07/12/96 
LC0701SBA 07/12/96 
LD0701SBB 07/12/96 
26181.27 07/12/96 
26181.28 C7,'12/96 
15-209-s 07/13/96 
15-216-5:CAS 0?/13/96 
Z6181.29 07/13/96 
!6181.32 07/13/96 
26181.33 07/13/96 
Z6181.34 07/13/96 
!6181.35MSA 0?/13/96 
?61E?.35MSB 07/13/96 
!6181.36MSDA 07/13/96 
?6181.36MSDB 07/13/96 
15-209-S 07/13/96 
15-216-5:CA6 07/13/96 

SDG: = i 
1 

TIME 
ANALYZED 

1616 
1645 
1714 
1742 
1811 
1840 
1909 
1942 
2011 
2108 
2234 
2303 
2331 
0000 
0029 
0058 
0126 
0155 
0234 
0252 
0321 
0350 
0419 
0448 
0516 



CALIBRATION FACTOR DATA 
Form PA-1 

.'LOSIVE CALIBRATION DATA SWG46-8330 

strument ID : IN13 
column ID : ODS-10 

Inj 1 
Injection File Name Level 1 : lEX0711,4 
Injection File Name Level 2 : lEX0711,5 
Injection File Name Level 3 : lEX0711,6 
Injection File Name Level 4 : lEX0711,7 
Injection File Name Level 5 : lEXO711,8 

Calibration Date : 07-11-96 
Number of Calibration Levels: 5 
Line forced thru zero : Yes 
Calculation Method : Area 

Inj 2 Inj 3 

1059 ; 56564 

7a7 ; 62495 

79b ; am 

522 ; 63850 

987 ; 76048 

4ab ; 51452 

123 ) 46710 

526 ; SLY?3 

255 

329 

726 

430 

1067 

710 

770 

505 

90a 
668 
425 

527 

) 18549, ; 281 ; 272L87 ; 275 

/ 976.51 ; 355 ; IL2551 ; 346 
; 155215 ; 788 ; 223977 ; 757 

160952 442 

178805 1125 

195961 7L2 

2613% 812 

1987‘9 523 

236530 1020 

'1M.272 L9E 

x9318 652 

174704 5% 

321086 (NJ ; 

17Cd12 / 310 

271637 I 690 ; 

191368 I 3% 

217613 ; $226 

236636 j 072 

318654 I 711 

263958 ; c82 

289611 : 658 

2rD211 ) 455 

102225 1 414 

212118 ) 537 





CONTINUING CALIBRATION DATA 
Form 9C 

-i.tial Calibration Date: 07-11-96 
inuing Calibration #: 1 

-inuing Cal Date : 07-12-96 
,tinuing Cal Level : 3 

instrument ID IN13 
Column ID : ODS-10 
Injection File Name : lEX0711,22 -. 
Calculation Mode : Area 

-------------------------^^---^----------------~----------------------------- 
I I Component : Response : Cont CF ; Init CF ; %D ; Init CF ; %D : 
, NalUe ; Cont Std I ; Mean ; I I I Slope ; I _____----------___------------ -----------__-______------------------------ 
; HMX 182738 277 
iRDX 97680 354 
;TNB 154339 783 
JTETRYL 110409 456 
;DNB 123303 1168 
; TNT 133752 760 
;NB 179649 a39 
)2bDNT 138156 544 
;24DNT 165155 1072 
;2NT 112821 513 
; 4NT 103159 469 
;3NT 120025 572 

Lb3 
342 
737 
435 
1089 
735 
792 
516 
946 
484 
436 
538 

5.24 
3.62 
6.29 
4.99 
7.26 
3.36 
5.95 
5.37 
13.40 
5.94 
7.46 
6.33 

259 6.76 
329 7.70 
726 7.89 
421 8.26 
1079 8.26 
709 7.20 
779 7.79 
505 7.63 
810 32.42 
471 7.43 
434 8.00 
532 1.31 

199 



CONTINUING CALIBRATION DATA 
Form 9C 

I: ltial Calibration Date: 07-11-96 
c- inuing Calibration #: i 

-inuing Cal Date : 07-12-96 
L-.,tinuing Cal Level : 3 
Instrument ID : IN13 
Column ID : ODS-10 
Injection File Name : lEX0711,32 
Calculation Mode : Area 

8 Component ; Response 
I Name ; Cont Std 

___--_-___-_________------~ 

I 
6 
I 
I 

--- 

Cont CF Init CF ; %D 
Mean ; 

Init CF 
Slope 

%D ; 
, I 

jHMX 190335 
;FDX 100789 
;TNB 160084 
;TETRYL 115270 
;DNB 126906 
j TNT 138713 
JNB 184281 
;26DNT 141946 
;24DNT 165037 
;2NT 115872 
j4NT 106304 
; 3NT 124003 

288 
365 
813 
476 
1202 
788 
861 
559 
1072 
527 
483 
590 

263 9.62 
342 6.91 
737 10.21 
435 9.61 
1089 10.4c 
73s 7.19 
192 8.68 
516 a.27 
946 13.32 
484 8.80 
436 10.74 
538 9.85 

259 11.19; 
329 11.131 
726 11.91; 
421 13.03; 
1079 11.42; 
709 11.17; 
779 10.57; 
505 10.59; 
a10 32.32; 
477 10.33; 
434 il.291 
532 10.93; 



CONTINUING CALIBRATION DATA 
Form 9C 

In'tial Calibration Date: 07-ll--96 
inuing Calibration #: J 

.inuing Cal Date : 07-12-96 
.tinuing Cal Level :3 

Instrument ID * IN13 
Column ID : ODS-10 
Injection File Name : lEX0711,42 
Calculation Mode : Area 

^---^------------ ______-______-____--_____^______________---------------- 

I' Component ; Response : Cont CF : Init CF ) %D ) Init CF : %D ; 
1 Name ; Cont Std : f Mean f I f 6 Slope : I ____------_________-------------- ---^---------_______--------------------- 
HMX 
RDX 
TNB 
TETRYL 
DNB 
TNT 
NB 
2bDNT 
24DNT 
2NT 
4NT 
3NT 

184958 280 263 6.52 259 8.05 
98470 357 342 4.45 329 8.57 
156215 793 737 7.58 726 9.21 
111411 460 435 5.94 421 9.25 
123023 1165 1089 7.02 1079 8.01 
134913 767 735 4.25 709 8.13 
180993 846 792 6.74 779 8.60 
139403 549 516 6.33 505 8.60 
166019 1078 946 13.99 810 33.11 
114182 519 484 7.22 477 8.72 
104846 477 436 9.22 434 9.76 
122670 584 538 0.6-l 532 9.74 



CONTINUING CALIBRATION IIhTA 
Form 9C 

Tnitial Calibration Date: 07-11-96 
c inuing Calibration B: 4 

lnuing Cal Date : 07-12-95 
tinuing Cal Level : 3 

Instrument ID . IN13 
Column ID : ODS-10 
Injection File Name : lEX0711,48 
Calculation Mode : Area 

_____________________^_______^_________^-------------------------------- 
I I Component : Response 1 Cont CF ; Init CF I %D ; Init CF ; %D ; 
, I I I Name ; Cont Std ; : Mean i I Slope ; I __----_--____----------------- -----------------̂ --_____^^_^________^__--- 
iHMX ) 185974 ) 282 1 263 ] 7.10 ; 259 ) 8.65 ; 
!RDX ; 98231 ) 356 ; 342 ; 4.20 ; 329, : 8.31 ; 
; TN0 ; 155220 ; 788 ; 737 ; 6.89 / 726 ; 8.51 I 
;TETRYL 1 110906 ; 458 1 435 ; 5.46 ; 421 I 8.75 / 
;DNB 1 123368 1 1168 ) 1089 ; 7.32 ; 1079 1 8.31 / 
; TNT ; 134051 1 762 ; 735 ; 3.59 1 709 ; 7.44 ; 
INB ; 181276 ] 047 ; 792 ; 6.91 ; 779 ; 0.77 j 
;26DNT ; 139183 j 548 1 516 j 6.16 ; 505 1 6.43 j 
j24DNT 1 165487 ; 1075 ; 946 1 13.63; 810 / 32.68; 
; 2NT / 113583 1 516 1 484 / 6.66 I 477 / 8.15 I 
;4NT ; 104630 ; 476 / 436 ; 8.99 / 434 ; 9.54 / 
j3NT / 121849 ; 580 I 538 ) 1.94 / 532 1 9.00 1 



CONTINUING CALIBRATION DATA 
Form 9C 

itial Calibration Date: 07-11-96 
inuing Calibration #: 5 
lnuing Cal Date : 07-13-96 

C. .,tinuing Cal Level :3 
Instrument ID : IN13 
Column ID : ODS-10 
Injection File Name : lEX0711A,9 
Calculation Mode : Area 

__----------____----------- ___------------__-^-------------------------- 
I I Component ; Response ; Cont CF i Init CF : %D : Init CF ; %D ; 
I , , I Name i Cont Std : : Mean : I Slope ; I __---------------__-------------- -^--------------____-------------------- 
;HMX 
;RDx 
; TNB 
;TETRYL 
;DNB 
; TNT 
:NB 
126DNT 
124DNT 
; 2NT 
14NT 
; 3NT 

189743 
100034 
158273 
110765 
125035 
136498 
184742 
141891 
167240 
117239 
107738 
124776 

287 
362 
803 
458 
1184 
776 
863 
559 
1086 
533 
490 
594 

263 
342 
737 
435 
1089 
735 
792 
516 
946 
484 
436 
538 

9.28 
6.11 
9.00 
5.33 
8.77 
5.48 
8.95 
8.22 
14.83 
10.09 
12.23 
10.54 

259 
329 
726 
421 
1079 
709 
779 
505 
810 
477 
434 
532 

10.85; 
10.30: 
10.64 
8.61 
9.78 
9.40 
10.85 
10.54 
34.09 
11.64 
12.79 
11.62 

203 



CONTINUING CALIBRATION DATA 
Form 9C 

;.,itial Calibration Date: J-11-96 
r- inuing Calibration #: 6 

Anuing Cal Date : 07-13-96 
t--.dinuing Cal Level 3 
Instrument ID IN13 
Culumn ID : ODS-10 
Injection File Name : lEX0711A,19 
Calculation Mode : Area 

_-^_----__--__---- --------___-------------------------------------------- 
I I Component ; Response ; Cont CF ; Init CF ; %D ; Init CF ; %D ; 
‘ Name ; Cont Std ; ; Mean f , Slope ; , I I _____--____--____---__^_________________---------------------------------- 
!HMX 183896 279 263 
JRDX 97119 354 342 
; TNB 153220 -?-?a 737 
ITETRYL 107643 445 435 
; BNB 122605 1161 1089 
1 TNT 133206 757 735 
;NB 179838 840 792 
; 2bDNT 136899 539 516 
;24DNT 162797 1057 946 
; 2NT 112146 510 4a4 
,; 4NT 102522 466 436 
; 3NT 119065 567 538 

5.91 
3.72 
5.52 
2.36 
6.66 
2.93 
6.06 
4.42 
11.78 
5.31 
6.80 
5.48 

259 
329 
726 
421 
1079 
709 
779 
505 
810 
477 
434 
532 

7.43 ; 
7.81 ; 
7.11 j 
5.55 / 
7.64 ; 
6.76 ; 
7.91 / 
6.65 1 
30.53; 
6.79 j 
7.33 / 
6.51 j 



CALIBRATION STANDARDS DATA TABLE 
Form 9D 

--PLoSIVE CALIBRATION DATA S:J846-8330 

,ection Volume = 200 ul 

Amount Units = ng 
_____________________^_________________^------------------------------------- 
I I COMPONENT ;At4T ON COL:AMT ON COL;AMT ON COL:AMT ON COL;AMT Cm COL; 
I I NAME I Level 1 : Level 2 ( Level 3 : Level 4 ; Level 5 ; 

_______^_____________________^__________------------------------------------- 

I !+fX 
;RDX 
;TNB 
;TETRYL 
: DNB 
;TNT 
JNB 
f 26DNT 
j24DNT 
;2NT 
;4NT 
;3NT 

13.200 
5.500 
3.940 
4.840 
2.120 
3.520 
4.300 
5.060 
3.080 
4.400 
4.400 
4.180 

330.000 
137.600 
98.400 
121.OOO 
53.OOO 
88.000 
107.600 
126.400 
77.000 
110.000 
110.000 
104.400 

660.000 
276.000 
197.000 
242.000 
105.600 
176.00') 
214.000 
254.000 
154.000 
220.000 
220.000 
210.000 

990.000 
412.000 
296.000 
364.000 
159.000 
264.000 
322.000 
380.000 
232.000 
330.000 
330.000 
314.000 

1320.000 / 
I 550.000 

394.000 
484.000 
212.000 
352.000 
430.000, 
506.000 
440.000 
440.000 
440.000 
418.000 



RETENTION TIME DATA TABLE 
Form PE 

E:'PLOSIVE CALIBRATION DATA - %'846-8330 

lstrument ID : IN13 
Jlmn ID : ODS-10 

Zalibration Date : 07-11-96 
Number of Calibration Levels :5 
Number of Injections per level: 1 

:w 3.55 1 3.55 I 3.54 

) RDX 4.G ; 4.84 ; 4.w. 

5.97 ; 5.96 
6.72 [ 6.71 

7.36 ; 7.35 

8.12 ; 8.71 

0.44 ; a.43 

9.52 : 9.51 

10.13 j 10.12 
11.81 ) 11.80 

3.54 ; 3.52 

4.84 ; 4.82 

5.96 ; 5.94 
6.71 ; 6.69 

7.35 ) 7.33 

8.11 ; 8.09 

8.43 ; 8.41 

9.51 ) 9.49 

10.12 ] 10.10 

11.80 ; '11.77 

12.56 ; 12.52 

13.32 ; 13.28 

I 3.54 ; 3.55 ; 3.54 / 3.54 ; 3.54 ; 3.54 ; 3.52 : 3.51 
: 4.83 ) 4.84 : 4.82 ; 4.82 ; 4.83 1 4.83 : 4.K I 4.79 
; 5.95 1 5.95 : 5.93 ; 5.93 : 5.94 ; 5.94 ; 5.92 ; 5.50 
: 6.71 j 6.69 ; 6.67 ; 6.66 1 6.68 I 6.68 ; 6.65 I 6.63 
: 7.34 I 7.32 ; 7.30 ; 7.26 / 7.31 I 7.31 ; 7.28 I 7.26 
: a.70 1 8.08 ; 8.05 ; %.ffi I 8.06 ; 8.05 : a.04 ; 8.01 
: 5.42 ; s-40 ; 8.36 I 8.35 I 8.38 j 8.37 / 8.35 I 8.32 
; 9.50 ; 9.46 ; 9.42 I 9.u) ; 9.L‘ j 9.k I 9.41 ; 9.30 
I 10.10 ; 10.06 : ,O.O! / 70.00 : 1Q.W ; 10.0‘ I ?O.co ) 9.97 
; 11.77 ; 11.72 1 11.65 I 11.64 ; 11.69 I 11.68 ) 11.65 ) 11.62 
I 12.53 ; 12.46 ; !2.40 ; 12.38 j 12.44 : 12.44 ) 12.40 : 12.36 
) 13.28 ; 13.21 ] 13.14 1 13.12 : 13.19 : 13.18 1 13.14 : 13.li 

~Htlx ; 3.54 ; 0.012 / 0.037 ; 

I RDX ; 4.83 ; 0.016 / 0.04a ; 
: TNB ; 5.94 ; 0.020 : 0.m / 
; TETRYL / 6.69 ; 0.028 : 0.085 ; 
:DNL! ; 7.32 ) 0.03‘ ) 0.102 ) 
: TNT ; 8.00 ; 0.036 ; 0.m ; 
;NB : a.39 ; 0.041 ; 0.123 ; 

;2m1 ; 9.46 ; O.M1 ; 0.152 ; 

"4OKI ; 10.06 : 0.056 : 0.173 ; 
T / It.72 ; 0.072 : 0.216 : 

; 12.48 ; 0.079 ; 0.236 I 
13NT ; 13.23 ; 0.084 / c.252 / 



CPLIBR.ATION FACTOR DATA 
Form 9A-1 

~-'?A CALIBRATION - METHOD 

.dxument ID : IN13 
Column ID : ODS-10 

Inj 1 Inj 2 
Injection File Name Level 1 : lEX0711,9 
Injection File Name Level 2 : lEX0711,lO 
Injection File Name Level 3 : lEX0711,ll 
Injection File Name Level 4 : lEX0711,12 
Injection File Name Level 5 : lEX0711,13 

Calibration Date : 07-11-96 
Number of Calibration Levels: 5 
Line forced thru zero : Yes 
Calculation Method : Area 

Inj3 - 
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CALIBRATION AND LINEARITY DATA 
Form 9B 

Di . . CALIBRATION - METHOD 

~.&rument ID : IN13 
Column ID : ODS-10 

Inj 1 Inj 2 
Injection File Name Level 1 : lEX0711,9 
Injection File Name Level 2 : lEX0711,lO 
Injection File Name Level 3 : lEX0711,ll 
Injection File Name Level 4 : lEX0711,12 
Injection File Name Level 5 : lEX0711,13 

Inj 3 -- 

Calibration Date : 07-11-96 
Number of Calibration Levels: 5 
Line forced thru zero : Yes 
Calculation Method : Area 

____________________------------------------------ -e-e- ----v- _---_--------- 
Component 8 , Mean ; % RSD ; Corr. ; Slope ;Interceptl 

Name ;Cal Factor ; I Coeff. ; area/amt I I , __--__-- ---_--___________-_------------------ -w-v- _-___- -a---- __--- -v------ 
4ADNT ; 475' I 2.25 / 0.99989 ) 467 ; 0.000 j 
ZADNT / 724 ; 3.72 j 0.99992 ; 709 ; 0.000 I 
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CONTINUING CALIBRATION DATA 
Form 9C 

,--:,.itial Calibration Date: C7-IL-96 
,qtinuing Calibration #: 1 

'zlnuing Cal Date : 07-12-96 
tinuing Cal Level :3 

Instrument ID : IN13 
Column ID : ODS-10 
Injection File Name : lEX0711,23 
Calculation Mode : Area 

I Component : Response : Cont CF : Init CF i %D : Init CF ; %D ) I Name : Cont Std : : Mean ; , Slope : I I , , _-___--------------------------------------------------------------------- 
;?ADNT 1 56333 ; 490 / 47.5 ; 3.04 ; 467 ; 4.68 ; 
; ?ADNT ; 92115 / 737 ; 724 1 1.73 1 709 / 3.97 ; 

.- 

- 



CONTINUING CALIBRATION DATA 
Form 9C 

I+tial Calibration Date: 07-l'-96 
r tinuing Calibration #: 2 

iinuing Cal Date : 07-12-96 
.tinuing Cal Level : 3 

Instrument ID IN13 
Column ID : ODS-10 
Injection File Name : lEX0711,33 
Calculation Mode : Area -. 

---^---------_--------- _____-_----^^------------ -------------_-^---------- 
I I component : Response ; Cont CF ; Init CF I %D ; Init CF 1 %D ; 
I Name ; Coat Std ; I Mean 1 I I I I Slope ; I ____-___^___________------------------------------------------------------- 
; 4ADNT ; 54642 ; 475 : 475 ; 0.05 ; 467 1 1.73 ; 
f2ADNT ; 89287 ; 714 ; 724 ] 1.40 ; 709 ; 0.78 j 



CONTINUING CALIBRATION DATA 
Form 9C 

.itial Calibration Date: o-/-11-96 
tinuing Calibration #: 3 
zinuing Cal Date o-7-12-96 

L,,ltinuing Cal Level 3 
Instrument ID IN13 
Column ID ODS-10 
Injection File Name lEX0711,43 
Calculation Mode : Area 

__I----___--_______------------ ___------̂ ----_-----̂ ___________________--- 

t  component ; Response ; Cont CF i Init CF ) %D ) Init CF : %D ; 
, 1 Name 1 Cont Std ; I Mean ; I I Slope ; I I ___--____________------------ ___-----------_^____----------------------- 
I4ADNT ) 52561 ) 457 ) 475 ) 3.86 ) 467 ; 2.14 ; 
;ZADNT 1 86298 ; 690 ; 724 1 4.70 1 709 ; 2.59 1 
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CONTINUING CALIBRATION DAZA 
Form 9C 

Initial Calibration Date: 07-11-96 
?-ntinuing Calibration #. 4 

~ltinuing Cal Date : 07-12-96 
-Jntinuing Cal Level : 3 
Instrument ID : IN13 
Column ID : ODS-10 
Injection File Name : lEX0?11,49 
Calculation Mode : Area 

__^^________________---------------------------------------------------- 
, Component ; Response i Cont CF ; Init CF i %D ; Init CF 1 %D ; 
I I Name 1 Cont Std i I Mean ; , , , Slope ; I ______-_______________________^_________---------------------------------- 
; 4ADNT ( 55010 ; 478 ; 475 1 0.62 ; 467 1 2.42 j 
; ZADNT ; 90359 1 723 ] 724 ; 0.21 ; 709 ; 1.99 j 



CONTINUING CALIBRATION DATA 
Form 9C 

itial Calibration Date: *J-:1-96 
ltinuing Calibration #: 5 
ltinuing Cal Date : 07-13-96 

,ntinuing Cal Level 
;nstrument ID 

: 3 
IN13 

Column ID : ODS-10 
Injection File Name : lEX0711A,lO 
Calculation Mode : Area 

___----------_-_--------------------------------------------------- 
I Component : Response 1 Cont CF ; Init CF ' %D j Init CF ; %D ; 
I I I I Name I Cont Std I ; Mean i I Slope [ , ___-----__-_-_-_-_-_--------------- -------------------------------------- 
; 4AmiT ; 56665 ; 493 ; 475 1 3.65 / 467 / 5.50 ; 
; 2ADNT ; 93782 ; 750 ; 724 ; 3.57 / 709 ; 5.85 ; 
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CONTINUING CALIBRATIOti DATA 
Form 9C 

Initial Calibration Date: 0’7-11-96 
r ,ntinuing Calibration #: 6 

kinuing Cal Date 07-13-96 
ntinuing Cal Level 3 

Instrument ID IN13 
Column ID ODS-10 
Injection File Name lEX0711A,20 
Calculation Mode Area 

-- _--____________-----^_____________ _________^________------------------- 

I Component ; Response ; Cont CF f Init CF i %D : Init CF ] %D ; 1 

; Cont Std i { Mean ; 1 Slope : I 1 Name I I I ___-_-_I----____---_------ __--_---_-------- ___-^______------------------- 
J4ADNT I 54540 1 474 1 475 1 0.24 ; 467 1 1.54 / 
j 2ADNT ) 90240 ; 722 ) 724 ; 0.34 ; 709 ; 1.86 1 
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~ L CALIBRATION - METHOD 

jection volume = 200 ul 

Amount Units = ng 

CALIBXATION STANDARDS 
Form 9D 

DATA TABLE 

___I_--____-______________________^_____---------------------- --e-e- 

I  

8 
COMPONENT ;AMT ON COL;AMT ON COL;AMT ON COL/AMT ON COL!AMT Off COL; 

I I NAME 1 Level 1 i Level 2 ; Level 3 : Level 4 ; Level 5 : 
___--------_________------------------------------------------------------ 
;&wNT ; 2.300 / 11.500 / 115.000 / 230.000 ' 460.000 ; 
; 2ADNT / 2.500 / 12.500 ) 125.000 ; 250.000 j 500.000 1 

- 
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RETENTION TIME DAirr I~LO~L 
Form 9E 

2'JA CALIBRATION - METHOD 

-‘, 

xument ID : IN13 
crumn ID : ODS-10 

Calibration Date : 07-11-96 
Number of Calibration Levels :5 
Number of Injections per level: 1 



INJECTION REPORT 

Injection F: <MC3> 1 lEX0711,4,1 

Acquired on ll-Jul-96 at 17:09:14 
Modified on 13-3~1-80 at 14:29:02 
Reported on 13-Jul-96 at 14:38:00 
INST ID: IN13, COL. TYPE: ODS-II, ID: 035-10, INJ:200,COL#:l 
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INJECTION REPORT 

Injection F: <HC3> 1 lEX0711,4,1 

Acquired on ll-Jul-96 at 17:09:14 

Modified on 13-5111-80 at 14:29:02 
Reported on 33-Jul-96 at 14:30:09 

. 

ANALYSIS INFOPAATION 

Analysis ID.......: EXP, GC 200 
Analyst name ...... . PV 
comment ........... . INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-10,INJ:2O0,COL~:1 
Number of samples.: 49 
Calibration file..: lEX0711 
Method file.......: EXPLOS 
Kethod title......: SW846-8330 

Last modified on 13-Jul-80 at 14:29:02 
Last modified on 13-Jul-80 at 14:30:06 

SAMPLE INFORMATION 

sample name ........................... . EXPLOSIVE LlA STANDARD 
Sample ID ............................. . 15-211-5:IAl 
Sample type ........................... . Standard 
sample amount ......................... . i.0000 
Number of injections .................. . 1 
Sottie Number......- .................. . 1 

Retention time update ................. . No update 
Calibration level identifier .......... . 1 
Response factor update ................ . Ir.itia1is.e 

Dilution factor amounts: 
PERCENT MOISTURE ...................... . 0.000 
PH .................................... . 0.000 

“SET factors: 
Volume (mL) ........................... . 1.000 
Dilution .............................. . i.000 
Amount (9 or mL) ...................... . 1.000 

PEAX INFORMATION 

Peak RT mins Hqht uv Area UVS ugpL Peak name 
1 3.551 558 3440 0.067 HMX 
2 4.844 252 2024 0.031 RDX 
3 5.913 347 2858 0.020 TNB 
4 6.724 255 2138 0.025 TETRYL 
5 7.369 203 2245 0.010 DNB 
6 8.129 279 2770 0.020 TNT 
7 8.453 285 3421 0.022 NB 
8 9.529 222 2641 0.026 26DNT 
9 10.142 231 3041 0.015 24DNT 
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INJECTION REPORT 

Injection F: <WC3> 1 lEXD711,5,1 

Acquired on ll-Jul-96 at 17:37:55 
Modified on 13-Jul-80 at 14:28:36 
Reported on 13-Al-96 at 14:37:14 
INST ID: IN13, COL. TYPE: ODS-II, ID: ODS-10, I~J:2OO,COL#:l 
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lNJECTION REPORT 

Injection F: <MC3> 1 lEX0711,5,1 

Acquired on ll-Jul-96 at 17:37:55 
Modified on 13-Jul-80 at 14:28:36 
Reported on 13-Jul-96 at 14:30:29 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, GC 200 
Analyst name......: PV 
Comment...........: INST. ID: IN13, CDL. i‘YPE: ODS-II, ID: oDS-lO,INJ:200,COLf:l 
Number of samples.: 49 
Calibration file..: lEX0711 Last modified on 13-&l-80 at 14:.29:02 
Method file.......: EXPLOS Last modified on 13-Jul-80 at 14:30:06 
Method title......: SW&346-8330 

SPMPLC INFORMATION 

sample name ................ 
Sample ID .................. 
Sample type ................ 
Sample amount .............. 
Number of injections ....... 
Bottle Number .............. 

Retention tine update ........ 
Calibration level identifier. 
Response factor update ....... 

Dilution factor amounts: 
PERCENT NOISTURE ............... 
PH................. . . . . . . . . . . . 

user factors: 
vo1une (rnL) .................... 
Dilution ....................... 
Amount (q or mL) ............... 

...... . EXPLOSIVE L2A STANDARD 
..... . 15-210-5:IAZ 
..... . Standard 
..... . 1.0000 
..... . 1 
..... . 1 

..... . No update 

..... . 2 
..... . Initialise 

0.000 ...... 
..... . O.OO@ 

..... . 1.000 
..... . 1.000 
..... . 1.000 

PEAK INFORHATION 

Peak RT mins Hght UV Area UVS ug/mL Peak name 
1 3.547 12815 84240 1.631 HMX 
2 4.840 5627 45i75 0.691 RDX 
3 5.963 8250 71437 0.493 TNB 
4 6.720 5956 52036 0.620 TETRYL 
6 7.356 4816 56564 0.263 DNB 
6 8.120 6238 63.495 0.442 TNT 
9 8.440 6761 82904 0.534 NB 

10 9.520 5144 63850 0.633 26DNT 
11 10.133 5635 76048 0.387 24DNT 
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INJECTION REPORT 

Injection F: <MC3> 1 lEX0711,6,1 

Acquired on ll-Jul-96 at 18:06:36 
Modified c- 13-Jul-80 at 14:28:04 
Reported on 13-Jul-96 at 14:36:15 
INST ID: IN13, CCL. TYPE: CDS-II, ID: ODS-10, INJ:200,COLI:l 
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INJECTION REPORT 

Injection F: <MC3> 1 lEX0711,6,1 

Acquired on ll-Jul-96 at 18:06:36 
Modified on 13-Jul-80 at 14:28:04 
Reported or, 13-Jul-96 at 14:30:51 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, CC 200 
Analyst name ...... . PV 
comment ........... . INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-10,INJ:2OO.COL#:1 
Number of samples.: 49 
Calibration file..: lEX0711 
Method file.......: EXPLOS 
Method title......: SW846-8330 

Last modified on l3-Jul-80 at 14:29:02 
Last modified on 13-3~1-80 at 14:30:06 

SAMPLE INFORMATION 

............ . EXPLOSIVE L3A STANDARD 
............ . 15-209-5:IA3 
............ . Standard 
............ . 1.0000 

sample name ........... 
Sample ID ............. 
sample type ........... 
sample dmount. ......... 
Number of injections . . . . . . . . . . . . . . . 1 
Bottle Number ......... . . . . . . . . . . . . . I 

Retention time update ................. . NO update 
Calibration level identifier .......... . 3 
Response factor update ................ . Initialise 

Dilution factor amounts: 
PERCENT kCOIST"RE ...................... . 0.000 
PH .................................... . 0.000 

user factors: 
Volume (mL) .......................... . 1.000 

Dilution .............................. . 1.000 
Amount (9 or Ia) ...................... . 1.000 

PEAK INFORMATION 

Peak RT mins Hqht UV Area UVS ug/mL Peak name 
1 3.542 26810 185491 3.591 HMX 
2 4.836 11853 97861 1.494 RDX 
3 5.360 17529 155215 1.072 TNB 
4 6.711 12540 112142 1.336 TETRYL 
6 7.347 10251 123093 0.572 DNB 
8 8.111 13298 134593 0.952 TNT 
9 8.427 14391 180367 1.161 NB 

10 9.507 11026 139359 1.382 26DNT 
11 10.120 12072 165673 0.842 24DNT 



Pxp : 

INJECTION REPORT 

Injection F: cMC3> 1 lEX0711,7,1 

Acquired on 11-Jul-96 at 18:35:18 
Modified on 13-Jul-SO at 14:26:04 
Reported on 13-Jul-96 at 14:35:19 
INST ID: IN13, COL. TYPE: ODS-II, ID: 035-10, INJ:2oo,coL#:1 
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?age : 

INJECTION REPORT 

Injection F: <HC3> 1 lEX0711,7,1 

Acquired on ll-Jul-96 at 18:35:18 
Modified on 13-Jul-83 at 14:26:04 
Reported on 13-Jul-96 at 14:31:13 

ANALYSIS INFORNATION 

Analysis ID.......: EXP, GC 200 
Analyst name ...... . PV 

Comment ........... . INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-10,INJ:200,COLt:1 
Number of samples.: 49 
Calibration file..: lEX0711 
Method file.......: EXPLOS 
Method title......: SW846-8330 

Last modified on 13-Jul-SO at 14:29:02 
Last modified on 13-Jul-80 at 14:30:06 

SAMPLE INFORHATION 

sample name ............... .: EXPLOSI"E L4A STANDARD 
sample ID ................. ....... : 15-208-S:IA4 
sample type ............... ....... . Standard 
sanp1e anount ............. ....... . 1.0000 
Number of injections ...... ....... . 1 
Bottle Number ............. ....... . 1 

Retention time update ................. . NO upda:e 
Calibration level identifier .......... . 4 
Response factor update ................ . Initialise 

Dilution factor amounts: 
PERCENT MOISTURE........,............ : 3.000 
PH....................................: 0.000 

user factors: 
Volume (mL) ........................... . 1.000 
Dilution .............................. . l.OSO 
Amount (g or rnL) ...................... . 1.000 

PEAK INFORMATION 

Peak RT mins Hght UV Area UVS uq/mL Peak name 
1 3.542 37586 272487 4.956 HMX 
2 4.836 16723 142551 2.070 RDX 
3 5.960 24898 223977 1.476 TNB 
4 6.711 17927 160952 1.806 TETRYL 
6 7.347 14546 178805 0.796 DNB 
8 8.111 18964 195961 1.333 TNT 
9 8.431 20441 261386 1.603 NB 

10 9.511 15628 198749 1.884 26DNT 
11 10.120 17131 236530 1.145 24DNT 
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INJECTION REPORT 

Injection F: <HC3, 1 lEX0711,8,1 

Acquired on ll-Jul-96 at 19:04:25 
Modified on L3-Jul-80 at 14:27:28 
Reported on 13-Jul-96 at 14:33:38 
INST ID: IN13, CCL. TYPE: ODS-II, ID: ODS-10, INJ:ZOO,COL#:l 
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INJECTION REPORT 

Injection F: <MU> 1 lEX0711,8,1 

Acquired on ll-Jul-96 at 19:04:25 
Modified on 13-Jul-80 at 14:27:28 
Reported on ,3-Jul-96 at 14:31:35 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, GC 200 

Analyst name......: PV 

&,,u,,ent...........: INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-lO,INJ:200,COLi:l 
Number of samples.: 49 
Calibration file..: lEX0711 Last modified on 13-Jul-80 at 14:29:02 
Method file.......: EXPLOS Last modified on l3-Jul-80 at 14:30:06 
Method title......: SW846-8330 

SAMPLE INFORVATION 

Sample name ............... ....... . EXPLOSIVE L5A STANDARD 
Sample ID ................. ....... . 15-207-5:IA5 

SdlTple type ............... ....... . Standard 
sample amount ............. ....... . 1.0000 
Number of injections ...... ....... . 1 
Bottle Number ............. ...... .: 1 

Retention time update ................. . No update 
Calibration level identifier .......... . 5 
Response factor update ................ . Initialise 

Dilution factor amounts: 
PERCENT MOISTURE ...................... . G.000 
P" .................................... . 0.000 

user factors: 
Volume (mL) ........................... . 1.000 
Dilution .............................. . 1.000 
Amount (9 or rnL) ...................... . 1.000 

PEAK INFOFUUTION 

Peak RT mins Hght UV Area UVS ug/mL Peak name 
1 3.520 45727 321086 6.216 HMX 
2 4.818 20870 i70612 2.605 RDX 
3 5.942 30862 271687 I.876 TNB 
4 6.693 21567 191368 2 -280 TETRYL 
6 7.329 18207 217613 1.011 DNB 
a 8.089 23277 236636 1.674 TNT 
9 8.409 25603 318654 2.051 NB 

10 9.489 19421 243958 2.420 26DNT 
11 10.098 21325 289611 1.472 24DNT 

ZUY 



INJECTION REPORT 

Injection F: <HC3> 1 lEX0711,22,1 

Acquired on 12-Jul.-96 at Dl:46:13 
Modified on 13-Jul-80 at 14:42:44 
Reported on 13-Jul-96 at 14:50:29 
INST ID: IN13, COL. TYPE: CDS-II, ID: ODS-10, INJ:ZOO,COL#:l 
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INJECTION REPORT 

Injection F: <Mc~> 1 l~X0711,22,1 

Acquired on 12-Jul-96 at 01:46:13 
Modified on 13-Jul-SO at 14:42:44 
Reported on 13-Jul-96 at 14:43:54 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, GC 200 
Analyst name......: PV 

Ccmment...........: INS?. ID: IN13, COL. TYPE: 0X-11, ID: ODS-10,INJ:200,COLf:1 
Number of samples.: 49 
Calibration file..: lEX0711 Last modified on 13-Jul-80 at 14:42:22 
Method file.......: EXPLOS Last modified on 13-Jul-60 at 14:43:38 
Method title......: SW846-8330 

SAHPLE INFORHATION 

: EXPLOSIVE L3A STANDARD 

: 15-209-5:CAl 
: Standard 
: 1.0000 
:l 
: 1 

Sample name ..................... 
Sample ID ............. .......... 
Sample type ..................... 
Sample amount ................... 
Number of injections ............ 
Bottle Number ................... 

Retention time update ................. . NO update 
Calibration level identifier .......... . 3 
Response factor update ................ . No update 

Dilution factor arnounta: 
PERCENT HOISTURE ...................... . 0.000 
PH .................................... . 0.000 

User factors: 
Volume (ml.) ........................... . 1.000 
Dilution .............................. . 1.000 
Amount (9 or l?.L) ...................... . 1000.000 

Peak 
1 
2 
3 
4 
6 
8 
9 

10 
11 

PEAK INFORHATION 

RT mins Hqht UV hrea uVs uq/mL Peak name 
3.538 26468 182738 3.474 HMX 
4.827 11781 97680 1.428 RDX 
5.951 17451 154339 1.047 TNB 
6.707 12423 110409 1.269 TETRYL 
7.338 10196 123303 0.566 DNB 
8.102 13222 133752 0.910 TNT 
8.418 14288 179649 1.134 NB 
9.498 11007 138156 1.339 26DNT 

10.102 12045 165155 0.873 24DNT -~ 
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INJECTION REPORT 

Injection F: <HC~> 1 1~~0711,32,1 

Acquired on 12-Jul-96 at 11:29:29 
Modified 01, 13-Jul-80 at 14:42:50 
Reported on 13-Jul-96 at 14:49:39 
IXST ID: IN13, COL. TYPE: ODS-II, ID: ODS-10, INJ:ZOO,COL#:l 
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INJECTION REPORT 

Injection F: <HC~> 1 lEX0711,32,1 

Acquired on 12-Jul-96 at 11:29:29 
Modified on 13-Jul-80 at 14:42:50 
Reported on 13-Jul-96 at 14:44:14 

ANALYSIS INFORMATION 

Page 1 

Analysis ID ....... . EXP, GC 200 
Analyst name ...... . PV 
com,,,ent ........... . INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-lO,INJ:2OO.COL~:l 
Number of samples.: 49 
Calibration file ..: lEX0711 Last modified on 13-Jul-80 at 14:42:22 
Method file ....... . EXPLOS Last modified on 13-Jul-80 at 14:43:38 
Method title ...... . SW846-8330 

SAMPLE INFORNATION 

Sanple name ........................... . EXPLOSIVE L3A STANDARD 
Sample ID ............................. . 15-209-S:CA2 
Sample type ........................... . Standard 
sample amount ......................... . l.OCOO 
Number of ln]ections .................. . 1 
Bottle Number ......................... . 1 

Retention time update ................. . No update 
Calibration level identifier .......... . 3 
ReSpOn% factor update ................ . No update 

Dilution factor amounts: 
PERCENT NOISTURE ...................... . 0.000 
PH .................................... . 0.003 

user facters: 
Volume (mL) ........................... . 1.000 
Dilution .............................. . 1.000 
Amount (9 0.K !nL) ...................... . 1ooo.ooc 

PEAK INFORMATION 

peak RT mins Hght uv Area UVS q/n& Peak name 
1 3.551 20579 190335 3.619 HMX 
2 4.836 12778 100789 1.474 RDX 
3 5.951 18685 160084 1.086 TNB 
4 6.693 13305 I.15270 1.325 TETRYL 
6 7.324 10950 126906 0.583 DNR 
8 8.080 14083 138713 0.944 TNT 
9 8.396 15207 18428; 1.163 NB 

10 9.462 11751 141946 1.375 26ENT 
11 10.062 12783 165037 0.872 24DNT 
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INJECTION REPORT 

Injection f: <HC3> 1 lEX0711.42.1 

Acquired on 12-Jul-96 at 16:16:34 
Modified on 13-Jul-SD at 14:42:58 
Reported on 13-Jul-96 at 14:49:06 
INST ID: IN13, COL. TYPE: ODS-II, ID: ODS-10, INJ:200,COLb:l 

252 



INJECTION REPORT 

Injection F: <NC~> 1 lEX0711,42,1 

Acquired on 12-Jul-96 at 16:16:34 
Modified on 13-Jul-80 at 14:42:58 
Reported on 13-Jul-96 at 14:44:36 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, GC 200 
Analyst name ...... . PV 
Comment ........... . INST. ID: IN13, CDL. TYPE: ODS-II, ID: ODS-10,INJ:200,COL#:1 
Number of Samples.: 49 
Calibration file..: lEX0711 
Method file.......: EXPLOS 
Method title......: SWS46-8330 

Last modified on I3-Jul-80 at 14:42:22 
Last modified on 13-Jul-SO at 14:43:3B 

SAMPLE INFORUTION 

Sample name ............... ........ . EXPLOSIVE L3A STAKDARD 
Sample ID ................. ....... . 15-209-5:CA3 
Sample type ............... ...... . Standard 
sample amount ............. ....... . 1.0300 
Number of injections ...... ....... . 1 
Bott!.e Number ............. ....... . 1 

Retention time update ....... ....... . No update 
Calibration level identifier ....... . 3 
Response factor update ...... ....... : NO update 

Dilution factor amounts: 
PERCENT I-1.OISTURE ............. 
PH................, .......... 

....... . 0.000 

....... . 0.000 

user factors: 
Volume (mL) ................... 
Dilution ...................... 
Amount (9 or ti) .............. 

....... . 1.000 

....... . 1.000 

....... : 1000.000 

PEAK INFORMATION 

Peak RT mins 
1 3.538 
2 4.822 
3 5.933 
4 6.667 
6 7.298 
8 8.049 
9 8.360 

10 9.418 
11 10.013 

Hght UV Area uvs ug/mL Peak name 
27253 184958 3.516 HMX 
12185 98470 1.440 RDX 
17989 156215 1.060 TNB 
12815 111411 1.281 TETRYL 
10487 123023 0.565 DNB 
13553 134913 0.918 TNT 
14732 180993 1.143 NB 
11323 139403 1.351 26DNT 
12396 166019 0.877 24DNT 
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INJECTION REPORT 

Injection F: <WC3> 1 lEX0711,48,1 

Acquired on 12-Jul-96 at 19:09:03 
Modified on ;3-Ji;l-SO at 14:43:02 
Reported on 13-Jul-96 at 14:48:10 
INST ID: IN13, COL. TYPE: ODS-II, ID: ODS-10, INJ:2OO,COL#:l 
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INJECTION REPORT 

Injection F: <HC3> 1 lEX0711,48,1 

Acquired on 12-Jul-96 at 19:09:03 
Modified on 13-Jul-80 at 14:43:02 
Reported c.. 13-Jul-96 at 14:44:58 

ANALYSIS INFORNATION 

Analysis ID.......: EXP, GC 200 

Analyst name......: PV 
Comment...........: INST. ID: IN13, CDL. TYPE: ODS-II, ID: ODS-10,INJ:200,COL#:1 
Number of samples.: 49 
Calibration file..: lEX0711 Last modified on 13-Jul-80 at 14:42:22 
Method file.......: EXPLOS Last modified on 13-Jul-80 at 14:43:38 
Method title......: SW8468330 

SAMPLE INFOP...rION 

,....: EXPLOSIVE L3A STANDARD 
. . . . . 15-209-5:CA4 
. . . . . Standard 
. . . . . 1.0000 
. . . . . 1 
. . . . . 1 

. . . . : No update 

. . . . . 3 

. . . : NO update 

sample name .......... ........ 
Sample ID .................... 
Sample type .................. 
sanp1e amount ................ 
Number of injections. ........ 
Bottle Number ................ 

Retention time update ........... 
Calibration level identifier .... 
Response factor update .......... 

Dilution factor amounts: 
PERCErdT MOISTURE ...................... . 0.000 
PH .................................... . 0.000 

user factors: 
Volume (mL) ........................... . 1.000 
Dilution ............................. . 1.000 
Amount (9 oz r!L) ...................... . 1000.000 

PERK INFORHATION 

Peak RT mins Hght UV Area uvs l.lq/ mL Peak name 
1 3.538 27036 185974 3.536 HMX 
2 4.818 12057 98231 1.436 RDX 
3 s.929 17744 155220 1.053 TNB 
4 6.658 12596 110906 1.275 TETRYL 
6 7.284 10409 123368 0.566 DNB 
8 8.036 13422 134051 0.912 TNT 
9 8.347 14601 181276 1.144 NB 

10 0.400 11206 139183 1.349 26DNT 
11 9.996 12273 lb5487 0.875 24DNT 



INJECTION REPORT 

Injection F: <NC~> 1 lEX0711A,9,1 

Acquired on 13-Jul-96 at 00:00:37 
Modified on 13-Jul-80 at 14:12:36 
Reported on 15-Jul-96 at 15:07:46 
INST ID: IN13, Cm.. TYPE: CDS-II, ID: ODS-10, INJ:2oo,coL#:1 
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INJECTION REPORT 

Injection F: <HC3> 1 lEX0711A,9,1 

Acquired on 13-Jul-96 at 00:00:37 
Modified on 13-Jul-80 at 14:12:36 
Reported on 15-Jul-96 at 15:07:00 

ANALYSIS INFORHATION 

Analyz’is ID.......: EXP, GC 200 
Analyst name ...... . PV 
Comment ........... . INST. ID: IN13, COL. TYPE: ODS-?I, ID: ODS-10,INJ:200,COL#:l 
Number'of samples.: 20 
Calibration file..: lEX0711 
Method file.......: EXPLOS 
Method title......: SWB46-8330 

Last modified on 13-Jul-80 at 14:42:22 
Lsst modified on 15-Jul-80 at 14:57:22 

SAMPLE INFORMATION 

sample name ................ .: EXPLOSIVE L3A STANDARD 

sample ID .................. ...... . 15-209-5:CAS 

sample type ................ ...... . Standard 
Sarzple PmO"rlt .............. ...... . 1.0000 
Number of injections ....... ...... . 1 
Bottle Number .............. ...... . 1 

iletention time update ................. . NO update 
Calibration level identifier .......... . 3 
Response factor update ................ . No update 

Dilution factor amounts: 
PERCENT KOISTURE ...................... . 0.003 
PH .................................... . O.OC: 

user factors: 
Voiume (I&) ........................... . i.000 
Dilution .............................. . 1.000 
Amount (g or InL) ...................... . 1000.000 

PEAK INFORNATION 

Peak RT mins Hght uV Area UVS ug/mL Peak name 
- I. 3.542 28203 189743 3.553 HMX 

2 4.827 12547 100034 1.446 RDX 
3 5.938 18266 158273 1.078 TNB 
4 6.680 12750 110765 1.262 TETRYL 
6 7.311 10715 125035 0.563 DNB 
8 8.062 13733 136498 0.926 TN" 
9 8.378 15121 184742 1.146 NB 

10 9.444 11511 141891 1.362 26DNT 
11 10.044 12569 167240 0.885 24DNT 
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INJECTION REPORT 

Injection F: <MC32 1 lEX0711A,19,1 

Acquired on 13-Jul-96 at 04:48:00 
Modified en 13-3~1-80 at 14:14:12 
Reported on 15-Jul-96 at 15:08:37 
INST ID: IN13, COL. TYPE: ODS-II, ID: ODS-10, INJ:ZOO,COL#:l 



INJECTION REPORT 

Injection F: <MC3> 1 lEX0711A,l9,1 

Acquired on 13-Jul-96 at 04:48:00 
Modified on 13-Jul-80 at 14:14:12 
Reported 02. 15-Jul-96 at 15:08:10 

ANALYSIS INFORMATION 

Analysis ?.D.......: EXP, GC 200 
Analyst name......: P" 
Comment...........: INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-lO,INJ:200,COLP:l 
Number of samples.: 20 
Calibration file..: lEX0711 Last modified on 13-Jul-80 at 14:42:22 
Method file.......: EXPLOS Last modified on 15-Jul-60 at 15:07:56 
Method title......: SW846-8330 

SAMPLE INFORMATION 

sample name .................... .: EXPLOSIVE L3A STANDARD 
Sample ID ...................... .: 15-209-5:CA6 
Sample type .................... . . . . Standard 
Sample amount .................. . . . . 1.0000 
Number of injections ........... . . . . 1 
Bottle Number .................. . . . . 1 

Retention time update........... . .: No tipdate 
Calibration level identifier.... ..: 3 
Response factor update.......... ..: I:0 update 

Dilution factor amounts: 
PERCENT MOISTURE ................. 
PH ............................... 

user factors: 
Volume (mL) ....................... 
Dilution .......................... 
Amount (9 or mL) .................. 

PEAK INFOP.XATION 

: . 0.000 
. . : 0.000 

..: 1.000 

..: 1.000 
..: 1000.000 

PE - zak RT mins Hght UV Area UVS u g/n& Peak name 
1 3.542 25955 183896 3.444 HMX 

1.413 RDX 2 4.827 
3 5.938 
4 6.680 
6 7.311 
8 8.062 
9 8.373 

10 9.440 
11 10.036 

11586 
17163 
11978 
10069 
13044 
14174 
10845 
11871 

97779 
153220 
107643 
122605 
133206 
179838 
136899 
162797 

1.044 TNB 
1.226 TETRYL 
0.552 DNB 
0.904 TN? 
1.116 NB 
1.314 26DNT 
0.861 24DNT 
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INJECTION REPORT 

Injection F: <NC~, 1 lEX0711,9,1 

Acquired on 11-Jul-96 at 19:33:05 
Modified on 18-Jul-80 at 10:08:58 
Reported on 18-Jul-96 at 10:13:45 
INST ID: IN13, COL. TYPE: ODS-II. ID: ODS-10, INJ:2OO,COLt:l 
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INJECTION REPORT 

Injection F: <NC32 1 lEX0711,9,1 

Acquired on ll-Jul-96 at 19:33:05 
Modified on 18-3~1-80 at 10:08:58 
Reported on lB-Jul-96 at 10:09:01 

ANALYSIS INFORKATION 

Analysis ID.......: EXP, GC 200 
Analyst name......: PV 
comment...........: INST. ID: IN13, CCIL. TYPE: ODS-II, ID: ODS-lO,INJ:200,COLb:l 
Number of samples.: 49 
Calibration file..: lEX0711B Last modified on IB-3~1-80 at 10:08:58 
Method file.,..,..: EXPLOS Last modified on l8-Jul-80 at 10:04:02 
Kethod title......: .SW846-8330 

SAMPLE INFORKATION 

sample name .............. ....... EXPLOSIVE LIE STANDARD 
Sample ID ................ ....... 15-218-5:IAl 
sample type .............. ....... Standard 
Sample amount ............ ....... 1.0000 
Number of injections ..... ....... 1 
Battle Number ............ ....... 1 

Retention time update....-.. ......... . NO update 
Calibration level identifier ......... . 1 
Response factor update...... ......... . Initialise 

Dilution factor amOUntS: 
PERCENT MOISTURE........... 
PH......................... 

user factors: 
Volume (mL, ............... 
Dilution .................. 
Amount (9 or IT&) .......... 

......... . 0.000 

......... . 0.000 

......... 

......... 

......... 

1.000 
1.000 
1.000 

PEAR INFORMATION 

Peak RT mins Hqht UV Area uVs uqp& Peak name -__ 1 7.889 108 1123 0.012 4ADNT 
2 8.258 154 1921 0.014 2ADNT 

Total 261 3044 0.026 
Residual 0 0 0.000 



INJECTION REPORT 

Injection F: <NC3> 1 lEX0711,10,1 

Acquired on 11-Jul-96 at 20:01:45 
Modified on l?-Jul-80 at 10:08:00 
Reported on 1%Jul-96 at 10:13:07 
INST ID: IN13, CC&. TYPE: ODS-II, ID: ODS-10, INJ:200,COLI:l 
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INJECTION REPORT 

Injection F: <MC3> 1 lEX0711,lO.l 

Acquired on ll-Jul-96 at 20:01:45 
Modified on 18-Jul-80 at 1O:OS:OO 
Reported on 18-Jul-96 at 10:09:45 

ANALYSIS INFORHATION 

Analysis ID.......: EXP, GC 200 
Analyst name ...... . PV 
Cam,,ent ........... . INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-10,INJ:200,COL#:l 
Number of samples.: 49 
Calibration file..: lEX0711E 
Hethod file.......: EXPLOS 
Method title......: SW846-8330 

Last modified on 18-Jul-80 at 10:06:58 
Last modified on 18-Jul-80 at 10:04:02 

SAMPLE INFORMATION 

............... . EXPLOSIVE L25 STAI:DARD 
............... . 15-217-5:IAZ 
............... . Standard 
............... . 1.0000 

Sample name ......... 
Sample ID ........... 
sample type ......... 
sample amount ....... 
Number of injections . . . . . . . . . . . . . . . . 1 

Bottle Number ....... . . . . . . . . . . . . . . . . 1 

iietention time update ................. . NC update 
Calibration ievel identifier .......... . 2 
response factor update ................ . Initiali% 

Dilution factor amounts: 
PERCENT HOISTURE ...................... . 0.000 
P6 .................................... . 0.003 

User factors: 
Volume (n&j ........................... . 1.000 

Dilution .............................. . 1.000 
Amount (9 or mL) ...................... . 1.000 

PEAX INFO!WATION 

Peak RT mins Hght UV Area uvs ug/nL Peak name 
1 7.880 485 5360 0.057 4ADNT 
2 8.262 714 8764 0.061 ZADNT 

Total 1199 14124 0.118 
Residual 0 0 0.000 
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XNJECTION REPORT 

Injection F: <MC3> 1 lEX0711,11.1 

Acquired on ll-Jul-96 at 20:30:26 
Modified on 18-Jul-80 at 10:08:04 
Reported on 18-Jul-96 at 10:12:20 
INST ID: IN13, CCL. TYPE: ODS-II, ID: ODS-10, INJ:200,COLt:l 
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INJECTION REPORT 

Injection F: <WC32 1 lEX0711,11,1 

Acquired on ll-Jul-96 at 20:30:26 
Modified on 18-Jul-80 at 10:08:04 
Reported on 18-Jul-96 at 1O:lO:Ol 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, GC 200 
Analyst name......: PV 
Comment...........: INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-lO,INJ:200,COL#:l 
Number of samples.: 49 
Calibration file..: lEX07118 Last modified on le-Jul-80 at 10:08:58 
Method file.......: EXPLOS Last modified on 18-Jul-80 at 10:04:02 
Method title......: S'W846-8330 

SAMPLE INFOMATION 

sample name ........... ......... 
Sample ID ............. ......... 
sample type ........... ......... 
Sample amount ......... ......... 
Number of injections . . ......... 
Bottle Number ......... ......... 

: EXPLOSIVE L3B STANDARD 
: 15-216-S:IA3 
: Standard 
: i.@COG 
: 1 
:i 

Retention time update ................. . NC update 
Calibration level identifier .......... . 3 
Response factor update ................ . Initialize 

Dilution factor amounts: 
PERCENT MOISTURE.......... 
PH........................ 

user factors: 
Volume (ti) .............. 
Dilution ................. 
Amolmt (9 or r&L) ......... 

........... . c.000 

........... . o.oco 

.......... 1.000 

.......... 1.300 

.......... 1.000 

PEAK INFORMATION 

Peak RT mins Hght UV Area uVs ug/mL Peak name 

5 1.016 8.262 7441 5066 55663 90991 0.589 0.633 4ADNT 2ADNT 

Total 12507 146654 1.222 
Residual 0 0 0.000 
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INJECTION REPORT 

Injection '3: <HC3> 1 lEX0711,12,1 

Acquired on ll-Jul-96 at 20:59:07 
Modified on lU-Jul-80 at 10:08:08 
Reported on 18-Jul-96 at 10:11:46 
INST ID: IN13, CDL. TYPE: ODS-II, ID: 0X-10, INJ:200,COLt:1 
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INJECTION REPORT 

Injection F: <NC3> 1 lEX0711,12,1 

Acquired on ll-Jul-96 at 20:59:07 
Modified on 18-Jul-80 at 10:08:08 
Reported on 18-Jul-96 at 10:10:17 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, GC 200 

Analyst name......: PV 
Ccmment...........: INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-lO,INJ:200,COL#:l 
Number of samples.: 49 
Calibration file..: lEX0711B Last modified on 18-Jul-80 at 10:08:58 
Method file.......: EXPLOS Last modified on 18-Jul-80 at 10:04:02 
Method title......: SW846-8330 

SAMPLE INFORMATION 

......... . EXPLOSIVE L4B STANDARD 
........ . 1S-21S-S:IA4 
........ . Standard 
........ . 1.0000 
........ . 1 
........ . 1 

Sample name ............ 
Sample ID .............. 
Sample type ............ 
Sample amount .......... 
Number of injections ... 
Bottle Number .......... 

Retention time update ................. . No update 
Calibration level identifier .......... . 4 
Response factor update ................ . initialise 

Dilution factor amounts: 
PERCENT MOISl-"HE ...................... . 0.000 
PH .................................... . 0.000 

user factors: 
volume (mL) ........................... . 1.000 
Dilution .............................. . 1.000 
Amount (9 or mL) ...................... . 1.000 

PEAK IKFORNATION 

Peak RT mins Hght UV Area uVs ug/ rn~ Peak name 
1 7.876 9823 109164 1.156 4ADNT 
2 8.258 14452 179981 1.251 2ADNT 

Total 24275 289146 2.407 
Residual 0 0 0.000 



.-- 

INJECZ'ION REPORT 

Injection F: <MC32 1 lEXO711,13,1 

Acquired on ll-Jul-96 at 21:27:48 
Modified on 16-Jul-80 at 10:08:12 
Reported on la-Jul-96 at 1O:ll:lZ 
INST ID: IN13, COL. TYPE: ODS-II, ID: 005-10, IN3:200,COL#:1 
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INJECTION REPORT 

Injection F: <HC3> 1 lEXO711,13,1 

Acquired on ll-Jul-96 at 21:27:48 
Modified on 1S-Jul-SO at 10:08:12 
Reported on IS-Jul-96 at 10::0:35 

ANALYSIS INFORMATION 

Analysis ID ....... . EXP, GC 200 
Analyst name ...... . PV 
Comment ........... . INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-lO,INJ:200,COL#:l 
Number of samples.: 49 
Calibration file ..: lEXO711B Last modified on 18-Jul-SO at 10:08:58 
Method file ....... . EXPLOS Last modified on lS-Jul-SO at 10:04:02 
Method title ...... . SW846-8330 

SAMPLE INFORMATION 

Sample name ............ ........ 
Sample ID .............. ........ 
sample type ............ ........ 
Sample amount .......... ........ 
Number of injections ... ........ 
Bottle Number .......... ........ 

EXPLOSIVE L5B STANDARD 
IS-214-5:IAj 
Standard 
l.OOCO 
I 

1 

. . 
No update 
5 
Inltialise 

Retention time update ................ 
Calibration level identifier ......... 
Response factor update ............... 

Dilution factor amounts: 
PERCENT MOISTURE ...................... . u.000 
PH .................................... . o.oco 

user factors: 
Volume (rnL) ........................... . 1.000 
Dilution .............................. . 1.000 
Amount (g or mL) ...................... . 1.000 

PEAK INFORMATION 

Peak RT mins Hght uV Area UVS ugj mL Peak name 
1 7.1376 19040 213444 2.285 4ADNT 
2 8.258 28106 352342 2.486 2ADNT 

Total 47146 565786 4.771 
Residual 0 0 0.000 
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INJECTION REPORT 

Injection F: <HC~P 1 lEX0711,23,1 

Acquired on 12-Jul-96 at 02:14:58 
Hodified on lb-Jul-80 at 10:15:10 
Reported on 18-Jul-96 at 10:23:37 
lNST ID: IN13, COL. TYPE: ODS-II, ID: ODS-10, INJ:20O,COL#:l 
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INJECTION REPORT 

Injection F: <WC3> 1 lEX0711,23,1 

Acquired on 12-Jul-96 at 02:14:58 
Modified on ?O-Jul-80 at 10:15:1D 
Reported on 18-Jul-36 at 10:23:18 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, GC 200 
Analyst name......: PV 
C~,nmer,t...........: INST. ID: IN13, CDL. TYPE: ODS-II, ID: ODS-lO,INJ:200,COLt:l 
Number of samples.: 43 
Calibration file..: lEX0711B Last modified on 18-Jul-80 at 10:16:30 
Method file.......: EXPLOS Last modified on 18-Jul-80 at 10:23:08 
Method title......: SW846-8330 

SAMPLE INFORmTION 

Sample name ............... ....... EXPLOSIVE L33 STANDm 
5amp1e ID....~ ............ ....... 15-2165:CH 
sample type ............... ....... Standard 
sample amount ............. ....... 1.000~ 
Number of injections ...... ....... 1 
Bottle Nunber ............. ....... 1 

Retentior: time update....... ........ . NO update 
Calibration level identifier ........ . 3 
Response factor update...... ........ : NO update 

Dilution factor amounts: 
PERCENT MOISTURE............. 
PH................. . . . . ..I... 

User factors: 
Volume (rnL) .................. 
Dilution ..................... 
Amount (9 or mL) ............. 

........ . 0.000 

........ . 0.000 

........ : 1.000 

........ . 1.000 

........ . 1000.000 

PERK INFOFUG.TION 

Peak RT mins Hght UV Area UVS q/n& Peak name 
1 7.876 5163 56333 0.593 4ADNT 
2 8.262 7587 92115 0.636 2ADNT 

Total 12751 148447 1.229 
Residual 0 0 0.000 
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INJECTION REPORT 

Injection f: +!C3r 1 lEX0711,33,1 

Acquired on 12-Jul-96 at 11:SS:lO 
Modified on 18-5~1-80 at 10:15:22 
Reported on 18-Jol-96 at 10:24:16 
INST ID: IN13, COL. TYPE: 005-11, ID: ODS-10, INJ:200,COL#:l 
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INJECTION REPORT 

Injection F: <HC3> 1 lEX0711,33,1 

Acquired on 12-Jul-96 at 11:58:10 
Modified on 18-Jul-80 at 10:15:22 
Reported on lB-Jul-96 at 10:23:58 

ANALYSIS INFORCIATION 

Analysis ID.......: EXP, GC 200 
AnalySt name......: PV 
~omnent...........: INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-10,INJ:200,COLf:1 
Number Of Samples.: 49 
Calibration file..: lEX0711B Last modified on lB-Jul-80 at 10:16:30 
Method file.......: EXPLOS Last modified on 18-Jul-80 at 10:23:52 
Method title......: SWB46-8330 

SWPLE INFOWATION 

sample name ................... . . . . . EXPLOSIVE L3B STANDARD 
Sample ID ..................... ,...: 15-216-S:CA2 
sam>1e type ................... . . . : Standard 
sample anount ................. . . : 1.0000 
Number of injections .......... . . . . 1 
Bottle Number ................. . . . . 1 

Recention time update ................. . No update 
Calibration level identifier .......... . 3 
Response factor update ................ . I:o tupdate 

Dilution factor amounts: 
PERCENT NOISTURE......................: v.000 
PH.................... . . . . . . . . ..~..... 0.000 

user factors: 
Volume (rnL, ........................... . 1.000 
Dilution .............................. . 1.000 
Amount (g or mL) ...................... . 1000.000 

PEAK INFORHATION 

Peak RT mins Hght UV Area uVs ug/mL Peak name 
1 7.858 4992 54642 0.575 4ADNT 
2 8.240 7344 89207 0.617 2ADNT 

Total 12336 143929 1.192 
Residual 0 0 0.000 
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INJECTION REPORT 

Injection F: <MC3> 1 lEX0711,43,1 

Acquired on 12-Jul-96 at 16:45:16 
Modified on lB-Jul-80 at 10:15:28 
Reported on 18-Jul-96 at 10:24:44 
INST ID: IN13, COL. TYPE: ODS-IX, ID: ODS-10, INJ:2OO,COL#:l 

12 - 

14 - 

2 9 fi 



Page 1 

INJECTION REPORT 

Injection F: <MC3> 1 lEXO711,43,1 

Acquired on 12-Jul-96 at 16:45:18 
Nodified on lB-lul-80 at 10:15:28 
Reported on lS-Jul-96 at 10:25:03 

ANALYSIS INFORNATION 

Analysis ID.......: EXP, GC 200 
Analyst name......: PV 
~~,,,,nent....~......: INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-10,INJ:200,COL#:1 
Number of samples.: 43 
Calibration file..: l.FXO711B Last modified an 18-Jul-SO at 20:16:30 
Method file.......: EXPLOS Last modified on la-Jul-80 at 10:24:58 
Method title......: sW846-8330 

SAYPLE INFOREUTION 

Sample name .................. .,...: EXPLOSIVE L3B STANDARD 
Sample ID .................... . . . . . IS-216-5:CA3 
Sample type .................. . . . : standard 
Sample anlD"nf ................ . . . . . l.OOQO 
Number of injections ......... . . . . . 1 
Bottle Number ................ . . . . . 1 

Retention time update ................. . NO update 
Calibration level identifier .......... . 3 
Ilesponse factor update ................ . NO i;;ldate 

Dilution factor amounts: 
PERCENT MOISTURE ...................... . 0.000 
PH .................................... . 0.000 

User factors: 
Volume (rnL) ........................... . 1.000 
Dilution .............................. . l.COO 
Amount (9 or mL) ...................... . 1000.000 

PEAK INFORHATION 

Peak RT mins Hqht UV Area UVS q/ml. Peak name 
1 7.813 4888 52561 ii.553 4ADNT 
2 8.196 7211 86298 0.596 ZADNT 

Total 12098 138859 1.149 
Residual 0 0 0.000 



.- 
INJECZ’ION REPORT 

Injection F: <HC3> 1 lEX0711,49,1 

Acquired on 12-Jul-96 at 19:42:26 
Modified on 18-Jul-SO at 10:15:34 
Reported on IS-Jul-96 at 10:25:43 
INST ID: IN13, COL. TYPE: 03S-II, ID: ODS-i0, INJ:ZOO,COL#:l 
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INJECTION REPORT 

Injection F: <MC3> 1 lEX0711,49,1 

Acquired on 12-Jul-96 at 19:42:26 
Modified on 18-Jul-80 at 10:15:34 
Reported on 18-Jul-96 at 10:25:24 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, GC 200 
Analyst name......: PV 

Comment...........: INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-lO,INJ:200,COLR:l 
Number of samples.: 49 
Calibration file..: lEX0711B Last modified on IB-Jul-80 at 10:16:30 
Method file.......: EXPLOS Last modified on 18-Jul-80 at 10:24:58 
Method title......: S&46-8330 

SMPLE INFORXATION 

Sample name .......... .......... 
Sample ID ............ .......... 
sample type .......... .......... 
sample amount ........ .......... 
Number of injections. .......... 
Bottle Number ........ .......... 

EXPLOSiVE L3B STANDARD 
15-216-5:CA4 

Standard 
l.COOO 
1 
I 

Retention tin&update ................. . No update 
Calibration level identifier .......... . 3 
Respocse factor update ................ . No update 

Dil\;tion fac:or amounts: 
PERCENT MOISTURE ...................... . C.000 
PH ................................... . 0.000 

user factors: 
Volume (InL) ........................... . 1.000 
Dilution ............................. . _. 1 000 

Amount (9 or ti) ...................... . 1000.000 

PEAR INFORHATION 

Peak RT mins Hght uV Area uVs uq/mL Peak name 
- 1 7.804 5019 55010 0.519 4ADNT 

2 8.182 1314 90359 0.624 ZADNT 

Total 12393 145370 1.203 
Residual 0 0 0.000 
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INJECTION REPORT 

Injection F: <HC3> 1 lEX0711A,lO,l 

Acquired on 13-Jul-96 at 00:29:20 
Modified on ;G-Jul-80 at 10:15:46 
Reported on 18-Jul-96 at 10:22:12 
INST ID: IN13, CCL. TYPE: ODS-II, ID: ODS-10, INJ:ZOO,COL#:l 
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INJECTION REPORT 

Injection F: cHC3> 1 lEX0711A,10,1 

Acquired on 13-Jul-96 at 00:29:20 
Modified on IS-~ul-SO at 10:15:46 
Reported on la-Jul-96 at 10:21:53 

ANALYSIS INFORXATION 

Analysis ID.......: EXP, GC 200 

Analyst name......: PV 

Cement...........: INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-lO,INJ:200,COL#:l 
Number Of samples.: 20 
Calibration file..: lEX0711B Last modified on 18-Jul-80 at 10:16:30 
Method file.......: EXPLOS Last modified on lS-Jul-80 at 10:21:36 
Method title......: SWB46-8330 

SAMPLE INFORMATION 

sample name .......... . . . . . . . . .  

Sample ID ............ . . . . . . . . .  

Sample type .......... . . . . . . . . .  

Sample amount ........ . . . . . . . . .  

Number of injections. . . . . . . . . .  

Bottle Number ........ . . . . . . . . . .  

Retention time update .............. 
Calibration level identifier ....... 
Response factor update ............. 

: EXPLOSIVE L3B STANDARLI 
.: 15-216-5:cxs 
.: star..darcl 
. : l.OOOC 
.: 1 
.: 1 

: NO update 
.: 3 
.: NO update 

Dilution factor amounts: 

PERCENT NO1ST"P.E ...................... . 0.000 

PH .................................... . -2.000 

u5e.r factors: 
Volume (la, ........................... . 1.000 
Dilution .............................. . 1.000 
Amount (9 or mL) ...................... . 1000.000 

PEAK INFORMATION 

Peak RT mins Hght uV Area uVs ug/mL Peak name 
1 7.831 5119 56665 O.S96 4ADNT 
2 8.213 7564 93782 0.648~2.ADNT 

Total 12683 150447 1.244 
Residual 0 0 0.000 
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INJECTION REPORT 

Injection F: <MC32 1 lEXO711A,20,1 

Acquired on 13-Jul-96 at 05:16:47 
Modified on 16-Jul-80 at 10:15:52 
Reported on 18-Jul-96 at 10:22:55 
INST ID: IN13, COL. TYPE: ODS-II, ID: ODS-10, INJ:200,COLX:l 
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INJECTION REPORT 

Injection F: <Mc~> 1 lEX0711A,20,1 

Acquired on 13-Jul-96 at 05:16:47 
Modified on lB-Jul-BO at 10:15:52 
Reported on lB-Jul-96 at 10:22:36 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, GC 200 
Analyst name......: PV 
Ccmment...........: INST. ID: IN13, COL. TYPE: ODS-II, :D: ODS-lO,INJ:200,COL#:l 
Number of samples.: 20 
Calibration file..: lEX0711B Last modified on 18-Jul-80 at 10:16:30 
Method file.......: EXPLOS Last modified on 1B-Jul-80 at 10:22:26 
Method title......: SWS46-8330 

SAMPLE INFOF&AT'ON 

sample name ............... ........ 
Sample ID ................. ........ 
Sample type ............... ........ 
Sample amount ............. ........ 
Number of injections ...... ........ I 
Bottle Number ............. ........ 1 

EXPLOSIVE L3B STANDhffD 
15-216-5:CA6 
Standard 
1.0000 

Retention time update ................. . N3 update 
Calibration level identifier .......... . 3 
Response factor update ................ . No update 

Dilution factor amounts: 
PERCENT NOISTURB ...................... . 0.000 
PH .................................... . O.OOC 

user factors: 
Volume (ILL; ........................... . 1.000 
Dilution ............................. . 1.000 
Amount (9 or mL) ...................... . 1000.000 

PEAK INFORHATION 

Peak RT mins Hght uV Area uVs uq/mL Peak name 
1 7.836 4891 54540 0.574 4ADNT 
2 0.218 7235 90240 0,623 ZADNT 

Total 12126 144780 1.197 
Residual 0 0 0.000 
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EXPLOSIVES ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
Lab Name: SWL-TULSA 

/ 
BL0701SA 

Lab Code: SWOK Case No:. SDG: 

Matrix: (Soil/Water) SOIL Lab Sample ID: BL0701SA 

Sample Amt: 2; % Moisture 0 Date Receivad: 

Extraction Volume: lO.OOmL Date Extracted: 07/01/96 

Extraction Method: SONC Date Analyzed: 07/11/96 

GPC Clean-up (Y/N) N Dilution Factor: 2 

CONCENTRATION K-NITS: 
COMPOUND (Ug/L 01: Ug/Kcg) WURI 

------------------HM------------------------- ,200 
------------------RDX------------------------- 1000 
------------------TNB------------------------- 250 
------------------TETRyL---------------------- 650 

------------------DNB------------------------- 250 
------------------TNT--------------------------- 250 

------------------NB-------------------------- 260 

------------------26DNT------------------------- 260 

------------------24DNT----------------------- 250 

_______---_------- ZNT------------------------- 250 

------------------4NT------------------------- 250 
------------------3NT------------------------- 250 
------------------ZADNT----------------------- 300 

_______----___---- 4ADNT----------------------- 300 

4 iI 010747 

Q 
- 

U 

U 

U 

U 

U 

u 

u 

u 

u 

;i 

U 

U 

U 

U 
_I - 

FORM I 



Page ? 

INJECTION REPORT 

Injection F: <HC3> 1 lEX0711,14,1 

Acquired on ll-Jul-96 at 21:56:29 
Modified on 18-Jul-SO at 10:54:02 
Reported on rei-Jul-96 at 11:19:37 
INST ID: IN13, COL. TYPE: ODS-II, ID: ODS-10, INJ:ZOO,COLt:l 
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INJECTION REPORT 

Injection F: <MC)> 1 lEX0711,14,1 

Acquired on 11-Jul-96 at 21:56:29 
Modified on 18-Jul-80 at 10:54:02 
Reported on 1%Jul-96 at 10:54:04 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, GC 200 
Analyst name......: PV 
comment...........: INST. ID: 1~13, COL. TY?E: ODS-II, ID: ODS-lO,INJ:200,COLC:l 
Number of samples.: 49 
Calibration file..: lEX0711 Last modified on la-Jul-80 at 10:54:02 

Method file.......: EXPLOS Last modified on 18-Jul-60 at 10:53:54 
Wethod title......: SWB46-8330 

SAMPLE INFORNATION 

sample name .................. 
sample ID .................... 
sample type .................. 
Sample alnount ................ 
Number of injections ......... 
Bottle Number ................ 

.: BL0701SA 
. . . . BL0701SA 
. . . . Sample 
. . . . 2.5000 
. . . . 1 
. . . . 1 

Drlution factor amounts: 
PERCENT HOIST"RE......................: ;.;;; 
PH....................... . . . . . . . . . . . . . . . 

user factors: 
vo1Llme (llu,)...........................: ;o,;;o 
Dilution..............................: . 
Amount ,g or fij......................: 2.000 

PEAK INFbWATION 

Peak RT mins Hght UV Area uVs ug/Kg Peak name 

Total 0 0 0.000 
Residual 35 172 -1.345 



EXPLOSIVES ANALYSIS DATA SHEET EPA SAMPLE NO 

/ 
Lab Name: SWL-TULSA I BL0701SB 

I 
Lab Code: SWOK Case No: SDG! 

Matrix: (soil/Water) SOIL Lab Smple ID: BL0701SB 

Sample Amt: 2g % Moisture 0 Date Received: 

Extraction volume: lO.OOmL Date Extracted: 07/01/96 

Extraction Method: SONC Date Analyzed: 07/12/96 

GPC Clean-up (Y/N) N Dil-Jtion Factor: 2 

CONCENTRATION VNITS: 
COMPOUND (WL or w/Kg) UwQ3 

------------------TNT------------------------- 

------------------?NT------------------------- 

.A_ 

2200 

1000 

250 

650 

250 

250 

26C 

260 

250 

250 

250 

250 

300 

300 

Q 
- 

U 

v 

v 

U 

V 

v 

v 

u 

u 

U 

u 

u 

v 

U 
- 

FORM I 
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INJECTION REPORT 

Injection F: <MC3> 1 lEX0711A,l,l 

Acquired on 12-Jul-96 at 20:11:06 
Modified on 19-Jul-80 at 09:38:18 
Reported on 19-Jul-96 at 09:45:28 
INST ID: IN13, COL. TYPE: 'ODS-II, ID: ODS-IO, INJ:200,COLb:l 

, 

L 

IC 

12 

14 

0 
2- 
4 I 
5 

i 

I- 

I- 

422 



INJECTION REPORT 

Injection F: <HC3> 1 lEX0711A,l,l 

Acquired on 12-Jul-96 at 20:11:06 
Modified on 19-Jul-80 at 09:38:18 
Reported on li-Jul-96 at 09:38:35 

ANALYSIS INFORMATION 

Analysis ID.......: EXP, GC 200 
Analyst name......: PV 
ccx,,,,,ent...........: INST. ID: IN13, COL. TYPE: ODS-II, ID: ODS-1O,INJ:200,COL#:1 
Number Of Samples.: 20 
Calibration file..: lEX0711 Last modified on 19-JuI-80 at 09:38:IS 
Method file.......: EXPLOS Last modified on 19-Jul-SO at 09:37:34 
Method title......: SW8468330 

SAMPLE INFORHATION 

Sample name ................. ......... . BLO7OlSB 
sample ID ................... ........ . BLO701SB 
ample type ................. ........ . sample 
sample amount ............... ........ . 2.0000 
Number of injections ........ ........ . 1 
Bottle Number ............... ........ . 1 

Dilution factor amounts: 
PERCENT MOISTURE......................: 0.000 
PH....................................: 0.000 

User factors: 
Volume (mL) ........................... . 10.000 
Dilution .............................. . 2.000 
Amount (9 or *IL) ...................... . 2.000 

PERK INFOFUGxTION 

Peak RT mins Hght uV Area UVS ug/Kg Peak name 
2 7.987 10 74 5.009 TNT 

Tctal 10 74 5.009 
Residual 38 197 -1.543 
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APPENDIX H 

NEESA 20.24476 - SAMPLING AND CHEMICAL ANALYSIS 
QUALITY ASSURANCE REQUIREMENTS FOR THE 
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1. INTRODUCTION 

The Installation Restoration Program (IRP) identifies and evaluates 
past hazardous material disposal sites in order to control the migration 
of hazardous contaminants. The program also controls hazards that may 
result from these past disposal operations. The IRP has the following 
phases: Preliminary Assessment/Records Search, Site Inspection/Remedial 
Investigation, Technical Bate Development, Pcasibility Study, and Lople- 
mentation of selected alternatives for remediation. During any of these 
phases, analysis of soil, water, and waste samples may be performed. 
The Navy program for the IRP includes performing field investigations 
and analysis of samples. The purpose of this document is to specify the 
requirements for the control of the accuracy, precision, and completeness 
of the samples, and data from the point of collection through reporting. 
Because every instance and concern may not be addressed in this document, 
contractors are encouraged to discuss any questions with the Navy engineer 
in charge (EIC) or the appropriate Naval Energy and Environmental Support 
Activity WEESA) contract representative (NCR). 

..- 

I.1 SCOPE 

Laboratories performing studies in support of the IRP are required 
to obtain Nay approval prior to beginning field studies or analyses of 
samples and to maintain that approved status throughout the site charac- 
terization. The laborntorp approval is specific to a particular study 
for a given site and Ste:cmtar of Work (SOW). The Navy Acquirements 
document provides guidance to the laboratories on obtaining and main- 
raining approval. Should more than one laboratory be involved in the 
ar.alysis of samples from a single site each laboratory performing analysis 
z~)~lst be approved and must comply with the quality control (QC) require- 
.TC”:S. These objectives and requirements conform, in general, with the 
U.Z. Environaenral Protection Agency federal Register, November 29, 1983 
(p. 53937 or 10 CFR 792), the Food and Drug ddministration Federal 
iiegister, December 22, 1978 (p. 59986 or 21 CFR 58), the Quality 
Assurance Program Requirements for Nuclcu Facilities, ANSI/ASM NQA-1, 
1986 cd., and the Interim Guidelines and Preparing Quality dssurance 
-- v-eject Plans (U.S. EPA, EPA-600/L-83-OOL, QAHS-005/80). 

Each laboratory is required to subnit a Laboratory Analysis Quality 
ASSU~~~C~ (PA) plan. Each engineering contractor must submit a site work 
plan as part of the approval process. The laboratory’s PA plan and the 
si:e work plan are emphasized, since the content of those plans and the 
laboratory’s strict adhercrrce to it are essential for obtaining and 
salnraining Navy approval. Certain basic requirements are stressed--a 
laboratory QA coordinator (LQAC), the USC of accepted analytical method+, 
cdreful docuencafion of chain of custody (CO:), corrective action policy, 
a-d use of control charts. The laboratory-approval process and subsequent 
labora:ory reporting requirements provide Lhe mechanism for verifying 
t .‘. d : h laboratory is adhering to its QA and work plan. 
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Currently, most IRP studies do not include analysis of air, plant, 
or tissue samples. Future revisions that vi11 include more discussion 4 
as to available methods for bioca and air are planned. If questuns on 

these methods arise, the NCR may be consulted at the Hartin tirricCCa 
Energy systems I Inc. , Analytical Chemistry Department at the Oak Ridge 
Gaseous Diffusion Plant. Vhcre Enviroament;rl Protection Agency (EPA) 
methods are not tavailable for bieta, methods from other agencies and 
published methods’vhich have undergone method validation by the laboratory 
requesting approval must be used. On occasion, when methods are required 
for biota and no EPA method is available, the proposed method must be 
submitted to the NCR for approval. 

1.2 APPROACH 

The approach reflected in this document is one of outlining require- 
ments and allowing the laboratories, principally through their QA plans, 
to detail their approach to meeting these requirements. For exmple, 
vith the exception of the laboratory control sample program, see Sect. *.A, 
the discussion of QC procedures includes a requirement that warning and 
action limirs be set but allows each laboratory to describe its procedures 
for establishing such limits. The specific organization and prtsentarion 
of the laboratory plan are left largely to the discretion of the lrborr- 
tory, although certain areas must be addressed. 

In order for the above approach to vork, enphasis must be placed on 
effective coraunication between the laboratory, the Navy EIC, the NCR, 
a.76 rhc engineering stibc”ntractDr. All docuzccats r~usr be concise, well 
orga.zized, and free of jargon that might hinder constructive review and 
ccaluarion. 

1.3 L3TLS OF QC 

Data quality objectives (DOOs) are requirements needed to support 
decisions relative to the various stager of remedial actions. Throughout 
the project planning process, DQOs are supplied through qualitative and 
quantitative statements. They are specified in such documents as sampling 
plarls, work plans and QA p1ar.s. Fivi general levels of azalyticz! options 
:3 s’G7por: dara collection are identified by Comprehensive Environmental 
RCS?O”SC, Compensation and Liability Act (CERCLA). The Navy has adopted 
three of the analytical levels as PC requirements. They are C, D, and 
E. uhich correlate with Levels 3, 4, and 5 described in Data Quality 
O>.jecrives for Remedial Response Activities Devclopnent Process by the 
E?h. ihese levels are based on the type of site to be investigated, the 
‘eve1 of accuracy and precision required and the intended use of the data. 
The level of QC required a: the site vi11 be decided by the Navy EIC. 
Axa!y:.ical requirements for the rczaiaing two levels have not been defined. 
Tab!e 1.1 outlines the basic QC reqcirements at ea:h level. The laboratory 
zcrha1 requirements for each level of QC are outlined in Sect. 7. 

RI-8188 
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Table 1.1. overall plan for CC bared on typa 01 slta 

opo 7~8 0r 
Lavels' Slte PC Requlrcments 

3 WaJOr 
Hon.HPL 
LCVSI c 

4 HPL 
Level 0 

5 HDWHPL 
Level E 

Laboratory' an ~160 
wdlt roYlaY 

Laboratory' OA Pian 
audit tCV\W 

Laboratory' OA Plan 
audit ravlm 

USC EPA- l'mthly 
spprovcd rsvlew 
method' 

use CLP Monthly 
pr0tXhlra, rOVlW 

Usa EPA- Umthly 
spprovcd r&VI&!4 
nathods.' 
Non-EPA 
nethods for 
tlrwe and 
tXplOSlW1. 

102 flsld 
duPllcscas 

10X f leld 
dupllcalqq 

5X Field 
~pllcatss 

Rcvlcw of 
ftnrl data 

CLP 
valldstlon 

Rovlaw Of 
flnal data 

w 

'pc crltqrla for 0~0 Lqvql~ I and 2 h.qs not been dqllnqd. 
'All laboratory audits will be pqrrormqd by thq HCR. 
'Includes methods from SW 816. Amtrclan SDclqLy for Tqsllng Mrk\al¶. and Fqdqrbl Rqgl$tqr. 

CLP - contract laboratory protocol 
PE - Parformancs wslustlon 18vlaS 
DW . oata q.mllty obJectIs' 



1.3.1 Level c QC 

A site requiring Level C QC would be a site “ear a populated il~ca, 
r 1 on the N?L, and not likely to be undergoing litigation. The Level C 

C; includes reviev and approval of the laboratory QA and the site work 
plan. The laborrrory m”st successfully analyze a performance sample, 
undergo a” audit, correct deficiencies found during the audit, and provide 
UPRs on CIA. The laboratory that performs Level C QC must have passed 
the performance sample furnished by the Superfund CLP in the past year. 
The laboratory does not need to br receiving CLP bid lots of samples. 

Level C allows the use of non-CLP methods but requires that the 

methods be accepted EPA methods listed in Tables 9.1 through 9.5. All 

methods used must be EPA methods or be equivalent to EPA meihods. Further 
discussion about these methods is presented in Sect. 7. The laboratory i 

must successfully analyze a performance sample, undergo a” audit, correct 
deficiencies found during the audit, and provide H?Rs on QA. These audits : 
will be administered and evaluated by the NCR. The Navy audit and pcr- 
formance sample are required in addition to any specified by the E?A i 

Superfund Program. 

1.3.2 Level D PC 

Level D QC is to be used for sites that are on or about to be on 
the National Priorities List (NPL). These sites are typically near 
populated areas and are iikely to undergo litigation. Level D QC includes 
review and approval of the laboratory PA plan, rhe site work plan, and 
:kc field QA plan. The 1aboraKory must successfully analyze a performance 
*2=;;1lZ. undergo an audit, correct deficiencies found during the audit, 
an2 provide monthly progress report s (tlPRs) on QA. These acrivirics viii 
5: adninisccred and evaluated by the NCR. This audit and the analysis 
pr:fo:zance sample are in addition to those related TD the EPA Superfund 
?r0g:.2n. The laboratory thar performs Level D QC must have passed the 
?crfo~ance sample furnished through the Superfund Contract Laboratory 
?ro:ocol (CLP) and must be able to generate the CLP deliverables. For a 
Level D sire, the CLP methods are used and the CLP da:a package generated. 
The Navy audit and performance sample are required in addition to any 
specified by the EPA Superfund Program. 

1.3.3 Level E QC 

A site requiring Level E QC will be locared away from a populated 
area. vi11 nor be a” NPL sire, and will have a low probability of liti- 
gd::o.Y. Level E QC includes review and approval Of the laboratory QA 

?!a: and :he site work plan. The laboratory must successfully analyze a 
pcr:o.z-ance sample, undergo an aLlit, correct deficiencies found during 
:ne au<:: and provide ti!?i!.s on QA. For Level E. the laboratory is not 
rr;‘L:red :o have passed a CL? perfOn”a”Ce sar+le. Level E allows the 
‘1se of non-CL? methods bu: requires that the methods be accepted E?A 
nc:hods ?isred in Tables 7.1 through 7.5. All methods used must be EPA 
3: e;u:ca1enr. Fur:her discusslon about these merhods is presented in 
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sect. 7. Level E QC is also appropriate for analysis of the contents of 
underground storage tanks vh+re the smplcs are primarily pure xroduc: 
or waste. 

1.4 ROLES AND RESPONSIBILITIES 

As indicated in Fig. 1.1, the organizations involved are KEESA, the 
Navy Engineering Field Division (EFD), and the subcontractors. Each 

organization has multiple tasks and groups that support the project. 
Fig. 1.1 includes the structure of the organization related to the IF? 
process. A brief description of the key roles and responsibilities is 
listed. 

1 

2. 

3. 

L. 

5. 

Navy Energy and Environmental Support Activity 

NXESA is responsible for ensuring that the quality of laboratory 
analyses performed during the various phases of the IRP is acceptable. 
NEESA is,aloo responsible for managing the NCR. 

Engineering Field Division 

The EIC at the EFD provides the site inforcution and history. provides 
logistical assistance. specifies the site requires investigation and 
reviews results and recormendarions. 

Engineer in Charge 

The EIC is responsible for coordinating procurement, finance, and 
reporting; for ensuring that all docmenrs are reviewed by the NCR; 
for colmnunicating co~ents from *he NCR and other technical reviewers 
co the subcontractors; and for ensuring that the subcontractors 
address all the corc-xnts submitted and take appropriate corrective 
actions. 

NEESA Contracr Representative 

The NCR is responsible for ensuring that each project has appropriate 
overall QA. The NCR revievs laboratory QA plans, vork plans, sub- 
mits performance sample data. provides field and laboratory audits, 
and reviews data from the site. The questions from subcontractors 
and the EIC regarding specific field and laboratory QC practices are 
directed to the NCR. The NCR also p:avides evaluation of referee 
samples. 

Engineering SubcozrracKcr 

Zach project has an engineering subconrracror tha: specializes in 
setting up the sanpling for IR? srudics. evaluating the hydrology 
and geology of a sire, assessing risks of contanination, and designing 
a .T d inplemcnting clean-up techniques. Each engineering fim is 
required to have a laboratory available LC perform sample analysis. 
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Fig. 1.1. CIA Organization 



The engineering firm also employs drillers and other perSOnDC1 t0 
perform IRF tasks. The engineering fim submits P sire-specific 
vork plan. 

6. Analytical Laboratory 

The analytical laboratory is employed by the engineering firm and 
must adhere to the laboratory requirements in this document. The 
laboratory is required to prepare and submit a laboratory QA plan. 
to analyze and submit the results of proficiency testing, to submit 
to ao on-site inspection, and to correct any deficiencies cited during 
inspection by the NCR. The laboratories arc required to identify a 
LQAC responsible for overall QA. The LQAC must not be responsible 
for schedule, costs. or personnel other than QA assistants. It is 
preferred that the LQAC report to the laboratory director. The LQAC 
must have the authority to stop work 01) projects if QC problems arise 
which affect the quality of the data produced. 
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2. APPROVAL PROESS 

- 

Prior to beginning any field studies or malysis of Clmples from the 
field, contract laboratories will be required to receive Nav approval. 
This section describes rhe laboratory approval process in terms of the 

activities and documentation required of participants in the process. 

2.1 ovERvxEu 

Laboratory approval is necessary to ensure that contract laboratories 
meet the minimum requirements for a QC program that facilitates the 
generation of data of defensible accuracy and precision. Specific 

objectives of the approval process are as follows: 

. to communicate Navy’s QC requirements to the laboratories, 

. to verify that such rcqulrementr are being met by each laboratory 
prior to analysis of Navy field rlmplec, 

. to establish plans for aalntaining the QC program while vork is being 
done for the Navy, and .. 

. to ensure that proper comnunicrtioo and planning have been done between 

the engineering subcontractor and the laboratory prior to the labora- 

toq receiving srnples. 

The above objectives vi11 be met through an approval process that 
includes the following clcrenta: 

. profit-•ncy testing through maa: .sis of performance samples, 

. laboratory inspection and audit, 

. revieving laboratory QA plans, 

. reviewing site-specific QC plans, and 

. reviewing of sampling plans including QC procedures. 

The overall process and the above elements are described in detail 
i n xhe remainder of this section. 

2.1.1 The Laboratory Approval Process 

The laboratory approval process, as depicted ia fig. 2.1, begins 
u'i:h the engineering subcontractor awarding a contract to the laboratory. 

-he engineering SU~CC~:~~C:~: is responsible for supplying a site-specific 
work ?lan to the NCR. The laboratory and engineering contractors ace 
requ::-cd to prepare a sire-specific work plan and laboratory QA plan. 
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LAB (IA/X PLAN 
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I 
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3) QAIOC PLAN OK 
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REVISE PLAN REVISE PLAN 
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Fig. 2.1. Approval and Review Process 

u- il 



The site-specific work plan shall include a section on PA. This 
section shall either outline the field and 1aborafoV QA or Shall reference 
documents which outline the QA procedures. The laboratory sham suc- 
cessfully analyze proficiency srmplcs. The site-qoccific work plan, QA 
Pl.OS, and the results of the proficiency test are submitted to the NCR 
who vi11 evaluate this information. The QA plans. the proficiency test 
results, and . draft work plan ahall be received and evaluated by the 
NCR prior to scheduling a laboratory inspection. Based on the results 
of these evaluations and the inspection, the laboratory and engineering 
firm my be required to revise their QA plans, to retest a proficiency 
sample(s), to revise the work plan, or to prepare and implement a correc- 
tive action plan addressing deficiencies cited during the inspection. 

Approval to begin work on samples it based on a combination of 
satisfactory QA plans and a site-specific work plan, satisfactory results 
of proficiency testing. and acceptable laboratory inspection. Approval 
may be granted to perform all or part 0: the methods required for a 
study. 

2.1.2 Laboratory Rerpproval 

If a laboratory is requested to analyze samples from a second site, 
the NCR vi11 evaluate the similarity between the analysis from the first 
and the second sites. The &a.st performance of the laboratory and the 
time elapsed from previous sample analysis determine the steps the 
laboratory must follov to be reapproved. If B laboratory has performed 
well in the past, if the methods in the first and second work plan are 
sinilar. and if it has been less than a year since the first approval, 
the engineering contractor may only need to submit the site vo:k plan, 
and work n.y proceed. If the laboratory's past performance was satis- 
fac:ory but it has been longer than a year since a performance sample 
was analyzed, the laboratory must successfully analyze a r,ew perfomance 
xx,Jlc, 

Any changes in personnel or gcoeral laboratory QA must be submitted 
co the NCR prior to receiving approval to begin the next site. 

Figure 2.2 shows P flow diagram of the reapproval process. 



I NCR 
REVIE\?rS SOP/METHOD 

I 1) MAY REOUIRE MORE 
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c I 
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Fig. 2.2. Laborarory Reacqxoval Process 
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3. SITE-SPECITIC cc mm 

The following are the requirements for the site-specific QC section 
to be included in the site-specific work plan or to.be presented as a 
separate QC document. 

3.1 COKEKIS OF SITE-SPECIIIC W SEl?ON 

1. ne laboratory must be identified along r-ith all other subconttactors. 

2. any pertinent state environmental or EPA federal/regional raqUire=ntS 
shall be presented. This includes specific procedures or clean-p 
levels. 

3. References must be made to the appropriate corporate or l&orratory 
QA plans which contain pertinent information. 

,~ 
L. A discussion of COC md shipping practices must be provided. 

.- 
5. Tables af tbe following shall bc included. 

* Analytical methods and numbers of samples of each matrix to be 
collected at each site. 

. Lisr of analyces to be identified and quantitated. 

. List of holding times, preserrasives, amount of sample required, 
and container requirements. 

* List of the number, type, uric lnatrix of field and laboratory QC 
samples by site. This includes trip blanks, equipment rinsates, 
field blanks, field duplicates, laboratory method blanks, labxa- 
tory matrix spikes and duplicates. 

- Lisr of sample volume and bottles vs method. 

6. All site-specific field sampling procedures which are not included 
in any corporate QA plan shall be presented. 

7. Decantanination procedures for both drilling and sampling equipment 
shall he described. 

8. Data quality objectives shall be discussed. This shall include pre- 
cision, accuracy, azd completeness reqnired for aceepzsble data. 

3.2 STAlT AND REGION REQDIREEhTS FUR SITE pC PLAN 

In addition to, or in place of, the requiremenrs in this document, 
those requirenears specific to tbe stare 0: EPA region applicable to the 



sire shall be considered. Any state- or region-specific requests must 
be addressed in the site work plan. 

3.3 SAKPLING DESIGN 

Every site is unique in its own way. To this end, a sampling 
rationale shall be included with the work plan. The rationale should 
define and explain thoroughly the sampling statistics, the equipment 
involved. and anticipating data to be gained by this proposed methodology. 

3.4 PFcEnRVAIIvES 

After samples have been taken, they shall be .sent to the laboratory 
for analysis within 24 h after collection to ensure that the most reliable 
and accurate answers will be obtained as a result of the analysis. The 
holding time begins from the date of collection in the field. P&+er- 
vatives shall be added in the field. Tables 3.1, 3.2, and 3.3 present 
the holding times, type of containers, md preservatives to be used. A 
table corresponding to each of the three different methods such as those 
fro.7 the Federal Register; SV-846 3rd l d.; and CLP is presented. The 
sire-specific plan shall outline which preservatives will be used, and 
it shall be based on these tables. Preering of samples shall not be 
pezirted. 

3.5 SATE CONTAINER CUING PROCEDIJRZS 

In general, glass bottles vith Teflon lids are used for organic 
Sd-.?lCS. while polypropylene is used for metals and other inorganics. 
The following specifies the bottle cleaning required. If precleaned 
bortlcs arc purchased, this must be noted in the work or field QA plan 
an-’ approved by the NCR. If precleaned bottles ire used, a certificate 
indicating that the bottles are rnalyte free must be provided. 

3.5.1 Cleaning Procedure for Glass Bottles 

I. ‘-‘ash glass bottles, Teflon liners, and caps in hot tap water with 
laboratory-grade nonphosphate detergent. 

2. Rizsc three times with tap water. 

3. ?..illSC vith 1:I nitric acid (metals-grade), American Society for 
Tes:ing tiacerials (ASM) Type I deiznired water. 

?.i?.se rhree times with ASm Type I deionized water. 

5. ?.inse vi:h pesticide-grade methylene chloride using 20 mL for l/2-gal 
cozraine: and 5 mL for L- and 8-0~ containers. 

e. >Jen dry a: 125-c. Allow to cool to room temperazure in an enclosed 
:oz:acinanr-free environnen:. 

H -1 
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3.1 Required containers, presenacion 
and holding times 

(LO CFR; Part 136, July 1, 1987) 

techniques, Table 
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Table 7.1. List of approved biological test procedures 
(40 CFR, Part 136, July 1, 1987) 
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Table 3.3 Preservatives and holding times for 
EPA-document SW-846 (3rd cd.) 

Preservative 
Holding Time 

Soil water 

Volatiles water - m-r& 
by GCfUS, glass vial with 
and GC Teflon-lined 

repta 

Soil-glass with 
Teflon-lined 
septa 

PCB/ G, Teflon- 
pesticides lined lid 

Extractable G. Teflon- 
crgxics lined lid 

HeLdIs 

Cyanide 

P. G 

P, t 

p, G 

Cool, 4-c 14 days 

Cool, 4-c 

Cool, 4-c 

.Extract 
within 
7 days, 
analyze 
40 days 

Extract 
within 
7 days, 
analyze 
40 days 

I-040, to pH<Z 6 months 

UNJ, to pH<2 28 days 

NaOH to pH>12 14 days 
Cool 4-c 
add 0.b g ascorbic 
acid if residual 
chlorine present 

28 days 

14 days 

IWO, to pH<2 24 h 24 h 

14 days 

Extract 
within 
7 days, 
analyze 
40 days 

Extract 
within 
7 days, 
analyze 
40 days 

b months 

3.5.2. Cleaning Procedure for Bottles Used for Volatile Organics 
(LO-mL Glass) 

1. Wash glass vials, ieflon-backed septa. Teflon liners, and caps in 
ho: rap water using laboratory-grade nonphosphate detergent. 

?. Rinse three tines wirh tap water. 

3. Einse three rimes with ASIt! Type I deionized water. 



L. Oven dry vials, septa, and liners at 125-C. 

5. Allov vials, septa, and liners co cool to room temptrature in an 

enclosed contaminant-free environment. 

6. seal 40-a vials with repts (Teflon ride do-) and Cap. 

7. Store in contaminant-free area. 

3.5.3. Cleaning Procedure for Polyethglene Bortles 

1. wash polyethylene bottles and caps in hot tap water with laboratory- 
grad nonphosphrtc detergent. 

2. Rinse with I:1 nitric acid (metals-grade), ASTti deionized water). 

3. Rinse three times vith ASM Type 1 deionized water. 

L. Invert and air dry in contaminant-free environment. 

3.5.L. All Bottles Should Be 

1. Capped and labeled with sample numbers and packed in cooler or box. 

2. Stored in contaminant-frte area. 

3.6 ORGANIZATION AND PERSONNXL 

All management personnel responsible for pcrforrcing field sampling 
or analytical vork shall be lisred along with their job assignment and 
years of experience in performing this type of work. Any education and 
training related to the tasks performed for this project shall also be 
listed. 

3.7 FIELD QC SAFPLES 

Although the number of QC samples changes. the types of field QC 
samples remain the same regardless of the level of QC implemented. 
Table 3.L lists the percentage of field QC sasples per level per sample 
za:rix. p. sampling event is considered to be from the time the sampling 
personnel arrive at the sire until these personnel leave for more than a 
day. h example of two even:s vould occur 1f sampling personnel went to 
a sire for three weeks, drilled borings. and put groundwater veils in 
;i!a:e. During this visit. soil and water sanples were collected. The 
sa.z;lling crew left the sire for Cvo months. thus concluding the first 
sar;q!ing FVent. The crtu later returned to collect another set of 
g roundvart: sa,lples eve: a three-day period. The second visit would 
zcr.sri?.ure Lhe second sampling event. 
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,.sb,c 3.4. Field CC sa4les per sWlfn9 =vent 

Type of Level c Level D Level E 

SaEmle Wet.3 I Drganlc Metal Organic Metal OrgarlIc 

Trip blank NA' llcoolcr K4' 1lcDoler NA' llCOOl.2r 

(for volatlles 

only) 
.. 

EIjU!wllt IldaY l/day IldaY l/day llddy IlLbY 
rinsate’ 

Field blank l/source/event for all levels and all analytes 

Field 
duplicates' 101 1M lo: 102 52 52 

Ql4 - Nat sppl!cabl*. 
'Samples are collected dally: however. only samples fma every other 

day are analyzed. Lither sswles are held and analyzed only 1favldence Of 
contanlnatlon cxlst5. 

'The duplicate must be taken fron the sme sqle "blth Will become 
the laboratory matrix/spike dupl(catt for organics or for the ssm?lt used 
as a dtlpllcate in inorganic analysis. 

The folloving information defines and explains the blanks, duplicates, 
a-2 referee samples. 

I. Trip Blanks 

Trip blanks are defined as samples which originate from rnrlyte-f.ree 
water taken from the laboratory to the sampling site and returned zo 
the laboratory with the volatile organic (VOA) samples. One trip 
blank should accompany each cooler containing VOAs, should be stored 
at the laboratory with the samples. and analyzed by the laboratory. 
Trip blanks are only analyzed for VOAs. 

2. Equipment Rinsatcs 

Equipment rinsares are the final andlyte- free water rinse from equip- 
nent cleaning collecred daily during a sampling event. Initially, 
samples from every other day should be analyzed. If analytes pertinent 
LO rhc project are found in the rinsare, the remaining samples must 
be analyzed. The resulrs from the blanks will be used to flag o: 
assess the levels of analytes in the sanples. This comparison is 
r.ade dxring data vrlidacion. The rinsares are analyzed for the same 
pa:ane:crs as the related sanples. 
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3. Field Blanks 

Field blanks consist of the source water used in d+contamin.ation and- 

steam cleaning. At a minimum, one field blank from each event and 
each source of water must be collected and analyzed for rhe .~=e 
parameters as the related samples. 

L. Field Dupiicates/Splits 

Duplicates or splitt for soil samples are collected, homogenized. 

and split. All samples except VOAs are homogenized and split. 
Volatiles are not mixed, but select segments 05 soil are taken from 
the length of the core and placed in LO-r& glass vials. Cores tn*y 

be sealed and shipped to the laboratory for subsampling if the pro+ 
ect deems this appropriate. The duplicates for water samples should 
be collected simultaneously. Field duplicates should be collected 
at a frequency of 102 per sample matrix for Levels D and C. FOI- 

Level E. the duplicates should be analyzed at a frequency of 52. 
All the duplicates should be sent to the primary hboratov respon- 
sible for analysis. The seme samples used for field duplicates shall 
be split by the laboratory and be used a.~ the laboratory duplicate 
or matrix spike. This means that for the duplicate sample, there 
will be analyses of the normal sample, the field duplicate, and the 
laboratory matrix spike/duplicate.. 

5. Referee Duplicates 

Duplica:es/splitt shall be sent to the referee QA laboratory if 
reEuia:ors (State Or region) collect split samples or if a special 
ProSlen occurs in sample analysis or collection. These duplicates/ 
s?lirS Ire collected and anal9zed in addition to the field duplicates 
mentioned in the previous paragraph. 

3.8 CHAIN OF CUSTODY 

Samples. other than those collected for in situ field measurements 
0: analyses, are identified by using P standard sample label which is 
attached to the sample container. The sample labels are sequentially 
r.-bered and are rcccunrable. The folloving information shall be included 
on the sample label. 

J. 
2. 
3. 
‘. 
5. 

6. The rignature of the san?lc:. 
7. Saz?le preservarion and preservative used. 

e. The general types of analyses to be conducted. 

Field identification or sample station number. 

Dare an5 time o: sample collection. 
Designation of the saz?lc as a grab or ccaposite. 
:ypc of sample (matrix) and a brief description of the sampling 
1o:a:ion. 

h-27 
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If a saxple is split with another parry, sample labels with identical 
information shall be attached to each of the s.%~plc Containers. 

The COC record is used to record the custody of samples and shall 
accompany samples at all times. The following information shall be 

supplied to complete the COC record. 

1. Project name. . 
2. Signature of samplers. 
3. Sampling station number or sample number, date and time of collection, 

grab or composite sample designation, and a brief description of the 
type of sample and sampling location. 

L. Signatures of individuals involved in sample transfer (i.e., relin- 
quishing and accepting samples). Individuals receiving the samples 
shall sign, date, and note the time that they received the samples 
on the form. 

5. Hatrix. 

Sample analysis request sheets serve as official coprmunlcrtion to 
t& laboratory of the particular analyses required for each sample and 
provide further evidence that the COC is complete. 

COC records initiated in the field shall be placed in a plastic 
cover and taped to the inside of the shipping container used for sample 
rransporx from the field to the laboritcry. 

3.9 SHIPPING REQUIRL!!S 

Shipping containers shall be secured using nylon scrapping tape and 
cusrody seals to ensure that samp,es have SOL been disturbed during 
trd”S.pOrt. The custody seals shall be placed on the containers so they 
cannor be opened without breaking the seal. 

Samples which must be kept at I’C shall be shipped in insulated con- 
tainers with either freezer forms or ice. I f  ice is used, it shall be 
placed in a container so ‘that the water vi11 nor fill the cooler as the 
ice nelrs. The sraples shall be shipped within 2L h of collection to 
aiiow the laboratory to meet holding times. Ihc’ Department of Transpor- 
ratio> regulations shall be used for packaging, quantities of shipment, 
and :he uay san?les are sent. Each subcontractor responsible for sampling 
shall become fani:iar with the regulations. 

Copies of the signed COC forms shall be delivered with the data 
parkages. The originals shall remain on file with the contractor or 
r.:tL the laboratory. 

I. 10 SAY?E P.XEI?T 

upon receipt, the laboratory shall sign an< keep copies of :he air 
Li!l. The COC shall be SiE?ed. The tenpera:ure o: :he cooler shall be 



measured and documented. The conditim of the samples shall be documented. 
If  any breakage or discrepancy arises between COC, sample labels, and- 
requested analysis, the sample custodian vi11 notify the engineering 
subcontractor. The pH of incoming samples shall be checked and documented 
upon receipt. Any discrepancy or improper preservation shall be nowd 
by the laboratory as an out-of-control event and shall be documented on 
an out-of-control form vith the corrective action taken. The out-of- 
control form shall be signed and dated by the custodian and any other 
person responsible for corrective action. 



. _ 
23 

L. LABORATORY QA.PW REQUI-S 

An essential step in the sequence of events leiiiing to Navy approval 
of contract laboratories is the preparation and acceptance of a QA plan 
for each laboratory. 

The contents and format of an acceptable plan are described below. 

If rhc laboratory has a general QA plan in place, this should be sent 
for review. In this case, a site-specific QA plan nay nor be needed. 

Any deviations or additions to the normal laboratory QA should be docu- 

mented in the site-specific work plan. 

4.1 PURPOSE AND SCOPE 

The QA plan is a statement of the laboratory’s approach to ensUring 
that quality, data are generated from the analysis of Navy samples. In 

‘the context of labcrrtory approval, the plan provides . basis for eva?u- 
rting a laboratory’s QC procedures. Thiz evaluation includes P critical 
review of the plan and verification of the laboratory’s adherence to the 
plan through inspection. 

L.2 ORGANIZATION AND CONTENT.5 OF PM 

The items listed below may be presented in any order that the 
laboratory desires; however. the list includes rhc itens :hat are required 
in the QA plan. 

1. 
2. 
3. 
L. 
5. 
6. 
7. 
8. 
9. 

10. 
Il. 
12. 
13. 
IL. 
15. 
16. 
!l. 
le. 
!9. 

Title Page with Provision for Signatures 
Table of Contents 
Organization and Personnel 
Personnel Training 
Sample-Handling Practices and COC 

Material Procurement and Conrrol 

Facilities and Equipment 
Equipment tiaintenance 
Analytical Procedures 
Calibration 
Limits of Detection 
Analysis of QC Samples and Documentarion 
Out-of-Control Evcn~s and Corrective Action 
Data Evaluation and Da:a Peduction 
Holding Times and Preservatives 
Internal Laboratory hulits and Approvals from Other 
Document Con::01 
QA P.epor:s to Kanagenrz: 
h:curacy, ?recisioR. and Con?letness 

Agencies 



1. Title Page with Provisions for Signature 

.4 title page with provision of approval signatures and date of revi-- 
sion shall be provided. 

2. Table of Contents 

A table of contents &all be provided. 

. Laboratory Organization and Personnel 

‘ 

5 

6. 

:. 

This section provides PII overview of the laboratory OrganiZatiOn 6s 

it relates to implementation of the QC program. The roles, respon- 
sibilities, and authority of key laboratory personnel are described 
with emphasis on the authority given the LQAC vith regard to QC 

monitoring, reporting, and corrective action. 

An appendix shall contain a list of all the personnel, th;ir assign- 
meats and responsibilities, degrees of education, and the years of 
applicable experience. 

Personnel Training 

The plan shall address how personnel are trained in laboratory 

rccthods. in QC, and in safety policies. 

Sample-Handling Practices and COC 

This section shall include tracking of samples through the labora- 
:0ry, receipt of samples, verification of preservation, login of 
SdZ?iCS. and COC. Sample storage and dlspcsal shall also be included. 
Prepararion of bottles and glassware washing shall also be included. 

YaLerial Procurement and Control 

This section shall include a description of procedures for purchasing 
natcrials, quality inspection prior to use in rumple analysis, 
checical and standard inventory, solvent storage policies, and 

1abora:ory waste disposal. 

Faciliries and Equipment 

A list o: basic types of equipment, year of purchase, and general 
descriprion of the faciiit'j assures that the laboratory is large 
c~,ough :o handle the sample load expected and that the equipment is 
capable of performing the analysis. 

EqUi?lZcn: Kaintenanre 

-his secrion shall include general informLion as to vho perfoms 
53Lb sajor, preve-: ive, and day-to-day maintenance and how it is 

CoCkxlF~Ze~. 
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.\ 
\. 9. Analytical Procedures 

This section shall contain a list of all procedures that the nbora- 

tOI-; offers (by method number and matrix) in the event that future 
work may require analyses not specified in the SOW. 

Any method variances must be reported, rad any documentation from 
EPA for approvals-of-method variances shall be presented to assure 
that they are'kaovn prior to sample analysis. 

The laborrtorg policy and implementation procedures shall emphasize 
that methods are available Fo the analyst. 

10. Calibration 

This section shall include callbrafion Procedures by instrument 

type, calibration frequency, reference standards used, calibration 
acceptance criteria, and calibration documentations procedures. 
Calibration applies to both ‘instruments such as gas and liquid 
chromatography, GC/tE, inductively coupled plarma (ICP), atomic 
absorption (AA), infrared and ultraviolet spectroscopy, and wet 
chemical methods. 

The method for.assuring that balances, refrieeratt,rS, and OVeDS ore 
accurate and how these pieces of equipment are checked musr be out- 
lined. Balances and ovens nusx be checked prior to use. Bll;rDCS 
PUSL also be checked by an outside company annually. 

!!. Limits of Detection 

The laboratory shall indicate what the typical method-detection 
limit; are for vaLer, soil, .IIL any other matrix concnonly analyzed 
by the laboratory, with the wadersLanding that this varies vith the 
sample matrix. The procedures for determining the limits of detec- 
Lion for each type of mthod and the frequency of detection limit 
verification shall be ourlined. 

12. Analysis of QC Samples and Documentation 

This section shall s-rize the QC procedures and documentation to 
be used in Lhe day-to-day operation of rhe laboratory. The dis- 
cussion shall cmphasisc the following: 

. analysis of field, method, and reagent blanks; 

- analysis of duplicates, spiked samples, spiked laboratory blanks, 
and reference o: control standards such as EPA check standards; 

. the criteria used to establish varning and action limits for the 
above types of QC san?les: 
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. documentation and examples of control data and control charts 
(see Sect. 4.4) for explrnrtion of control charts and their usage; _ 

. the frequency of blanks and other QC srmples and controls; 

l how the data from the QC samples are reported and reviewed; 

. who reviews and makes decisions from the QC data; 

. dctrils of how requirements of minimum controlprogramin Sect. 8.2 
will be met; and 

. verification of calibration. 

out-of-control Events and Corrective Action 

This section shall contain a definition as to the types of out-of- 
control occurrences, how these occurreoces .re documented, and who 
is responsible for correction and docuacntatlon. It is recognized 
that revcral out-of-control events occur. Four examples are given. 

. Observations Corrected at the Bench - If the calibration of an 
instrument is not linear. the analyst may find this and coriect 

it prior to continuing to analyze rumples. The laboratory may 
document this md note that the corrective action was to recali- 
brate and that no samples were affected, as none were analyzed 
prior to calibration. 

. Corrective Actions Taken by Supervisor - A matrix spike recovery 
is out of control and the laboratory supervisor finds this after 
the samples for the day have been analyzed. The supervisor shall 
document that the laboratory blank spiked vith surrogates or 
standards ~1s in control aad that other sample spikes were in 
control; therefore, no reanalysis of the sample is required. 

. Corrective Acrionr at the Receivicg Level - If the sample is 
broken. the analyst may note this and document whether or not 
more sample is available. If no more sample is available, the 
customer shall be notified and the decision documented. 

. Statistical Our-of-Control Events - If a control chart is being 

monitored and rhe measured parameter exceeds rhe 99Z confidence 
limit then explanation shall be documenLed as fo when the para- 
Meyer exceeded statistical limits. 

. Procedures shall bc outlined es to what corrective action is 
taken if an out-of-control rvent occurs end hov it is do.="- 
mentcd and used to improve laboratory performance. The docu- 
mentation shall be easily used by all personnel and shall be 
part of rourine laboratory procedure. 

, I  .  
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l procedures for assuring that results for rrnrples processed 
during out-of-control conditions are not reported shall be 
outlined. 

l The conditions necessary to reestablish control and criteria 
for assuring the system is operating properly. 

Data Evaluation and Data Reduction 

A discussion of data evolutfon procedures for each analytical method 
as well as for an entire data Get shall be included. The process 

of c+rtific.tion of reviewed data shall be outlined with .n e-la- 
nation of how suspect data are flagged if they are suspect but still 
reported. 

Holding Times and Preservatives 

The document shall include laborator policy for meeting holding 
times for sample analysis and how it is assured that these are met. 
The sample storage requirements, holding tiraes, and prcserPatives 
specified in fables 3.1, 3.2 and 3.3 are minimal criteria for Navy 
approval. 

Internal L;rboratory Audits and Approvals from Other Agencies 

A listing of approvals from other agencies and states gives an 
indication of the general quality and type of laboratory experience 
the organization has. If the laboratory performs self-audits, the 
frequency and method of documentation shall be outlined. 

Document Control 

Ihe PA plan shall outline the flow of documents containing CDC and 
data. The plan shall explain how documents are checked, signed, 
and filed. 

QA Reports fo thnqcment 

The plan shall include the frequency and infarmatica of management 
QA reports. 

ACCUr.Cy. Orecision. 4n.d Completeness 

The plan shall include the laboratory's definition and method of 
evaluating the precision, accuracy, and completeness of measurement 
parameters and of eva:ua:ing data sets. 

CO?TTROL SPZES 
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cmni:or the ptrfonnance of the l ialytical system. Control sunples 

involving duplicates, blanks, analytical standards, ref+renCe attrials, 
and spikes can be used in different phases of the overall analysis from q 
sampling through storage, transportatiOn, and preparatim to the analyti- 

cal method itself. The choice of types of controls relates to the 
analysis phase(s) to be controlled and the infomtion (e.g., precision, 
*CC”r*Cy, interferences, recovery) to be developed. 

The Q.4 plan describes generally hov and where such control mechanisms 
are used by the laboratory. Control materi.als may be purchased from 
comercial sources, the National Bureau of Standards, or the EPA. A brief 
description of each control sample (or set of camples) used rhall be 
provided in the HPR, subsequent to its introduction, and shall cover the 
folloving items. 

1. Where the cqntrol samples are made. 

2. Hov they arc made. 

3. How many are made and with what frequeacy. 

L. How they are used. 

e Physically (e.g., placed in the rrmple tray along vith 1L eoviron- 
mental samples just before the samples eater the processing stream). 

. Analytically (e.g., used to determine the recovery factor of the 
procedures; used to check for interferences). 

5. Frequency of analysis of control sample. 

A.‘ COh-TROL CHARTS 

Control charts provide a useful tool in assessing QC efforts and 
ir.?roving processes through graphic displays of a parameter(s) and its 
variability over time. The parameter plotted on the chart is usually 
:c1arec! to control sample testing--either directly in terms of con- 
cerrrations or indirectly in terms of derived infornution such as means 
of concenrrations. ranges of concentrations, percent recovery of spikes, 
relarive percent differences based on duplicate results. or slopes of 
leas:-squares data fits. 

The laboratory should include in its QA plan. as required in 
se::. 1.2. a brief description of the basic methodology used in control 
:>..a::lZg. covering such considerations as the following. 

! Vcrificarion that the methods .A:= valid and working properly prior 
ZO beEln.7:? g control charts. 

2. NLzaber of control samples per run. 

2. G:--her of rc:ns analyzed. 
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f.. Parameters to be plotted against time and the general fOrrpUlae foe 
developing these parameters. 

5. Statistical/mathematical basis for assigning warning and rejection 
limits on the charts in te- of, for example, standard deviation. 

6. Types of shifts, trends, or biases that may typically be revealed by 
these charts. 

4.4.1 Hethod Blank/Spike Control Program 

Controis~ are required for only the methods and anrlytcs Pertinent 
to the progrun. The laboratory shall employ a melSUrCmC"t-CO"ti-01 pro- 
gram which. as a minimum, consists of monitoring the resultS Of laboratory 
preparation and analysis of control samples using statistical control 
charts. The basis of this program is to demonstrate that the laboratory 
method for sample preparation and analysis is working properly. This 
minimum program consists of using the laboratory’s distilled and/or 
deionized water and spiking it .vith knovn compounds or elements. By 
plotting the results of the method blank spike on control charts, a tNe 
picture of the .actual process of sample analysis is obtained with fewer 
problems frommatrix effects and sample nonhomogeneity. This information, 
used in conjunction with matrix spike recoveries, can aid in determining 
whether an out-of-control condition is due to laboratory problems or 
matrix problems. Therefore, one batch of control material is the spiked 
laboratory blank water. The second batch of control material is a soil 
or sand. This soil can be pulverized and homogenized. If the soil used 
is known to contain some of the anrlytes of interest, then no spiking 
nay be required. Additional spiking may be done to an aliquot of control 
soil just prior to sample preparation. The method blank/spike water 
(laboratory water) should be analyzed when water samples are analyzed 
and the meLhod blank/spike soil anal-red alongside soil or waste samples. 

The analytes selected for spiking should be representative of the 
compound class for the organ&s. It is suggested that the surrogates 
used for volrtilcs and base/neutral/acids (BNAs) analyses be used as 
control analytes for the GC/HS methods. At least two pesticides should 
be used when pesticide methods are performed and one polychlorinated 
biphenyl (PCB) when PCBs are analyzed. For vet chemical methods, a 
single spike of an appropriate control for each method may be used. As 
an exar.ple for cyanide, a control of sodium cyanide from a source other 
Khan that used for calibration may bt spiked into water and analyzed 
aLongside the water samples. For the metals, it is suggested that at 
least three of the metals typically analyzed by ICP be monitored and that 
each element analyzed by furnace or flame arcmic absorption be monitored. 

L.L.? Control San3le Quality 

The laboratory QA plan shall describe :he steps vhich vi11 be taken 
to ensure and verify the qulity of 
Se:-. L.L.I. 

-.he IWO types of control samples of 
The PA plan shall address the following concerns pertaining 

:0 :he control barches. 
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1. Hov the batch will be selected. 
2. Shelf life of control batch. 
3. Under vhat conditions the batch vi11 be stored. 
L. How the batch will be homogenized. 
5. How snd when the individual samples will be taken. 
6. How and vhen the sample will be spiked. 
7. Hov the batch will be replaced as it is depleted. 
8. How the control charts will be affected by changes in batches. 

The QA plan shall address the following concerns pertaining to the 
spikes. 

1. Uhat compound/element vi11 be used to spike. 
2. How the spike material vii1 be selected. 
3. Target concentration of spiking cmpound/element. 
L. How long the spike is expected to last. 
5. Under what conditions the spike will be stored. 
6. How the spike vi11 be homogenized. 
7. How and when the individual samples vi11 be taken. 
8. How the spike vi11 be replaced as it is depleted. 
9. How the control charts will be affected by changes in spikes. 

L.L.3 liinimum Statistical Control Charting 

As P minirun, the laboratory ahali run two control charts'for each 
asalyte listed in Table L.1. These charts shall monitor the laboratory 
~~dsurerntnts obtained frw individually spiked water samples md indivi- 
dually zpiktd soil samples. 

Each control chart shall consist of a center line, two warning 
1izirs , and two control limits. The control chart parameters should be 
c.al:u:ared according to the formulae provided in Table 4.2. A minimw 
oi 20 points/chart shall be obtained prior to the initial attempt to 
cs:aSlish Lhe control chart parameters. 

If the laboratory does not have 20 points to USE in setting control 
chart limits, the recmmended EPA recoveries for the method will be used 
c:-:il such time as 20 points are attained. 

L.L.‘ !linima Criteria for an Out-of-Control Condition 

A laborarory process for a particular analytc Should be considered 
0.2: 0: statistical control vhenever, as a minimus. any one of the fcllov- 
i-2 conc!i‘,ions it demonstrated by B control chart monitoring that mrlyte. 

!. 

3. 

L. 

5 

&~y one point is outside of :he control limits. 
A"7 three consecutive poizrs .a.~? outside the warning limits. 
any eight consecutive points are on the +a~? side of the centerline. 
el'p six consecutive points are such that each point is larger 
(szalle:) than its irrmediare predecessor. 
Any obvious cyclic patrerz is seen in the points. 
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Table 1.1. Typical number of 
analyses to be monitored through 

measurement control program 

Number Analyses 

10 Uetals by M and ICP 
1 nercurg 
3 Volatilcs 
1 Wet chemicals 
I PCB 
2 Pesticides 
3 Base neutrals 
3 Acids 

._ 4.4.5 React+n+ to Dut-of-Statiztic~l-Control Conditions on 
Control Samples . . . 

The laboratory QA plan shall describe the steps which will be taken 
in the occurrence of an out-of-statistical-control condition from the 
control charts of sect. 4.2.3. The steps should be similar to those 
requested in Sect. 4.6 but shall include those actions related to the 
quality and stability of the control batches, sampling, spiking, and 
handling of the control samples. 

1.L.6 Administration of the Control Charts 

The laboratory QA plan shall address the following aspects of admini- 
srering the control charts of Sect. 4.L.2. 

1. Vhat types of laborator activities the control charts vi11 monitor. 
2. How often control samples will. be run. 
3. How soon after results are obtained will charts be monitored. 
L. Who is responsible for reading the charts. 
5. I-low will changes in people, equipment, processes affect the charts. 
6. HOW often and under what circwstances will limits be updated. 

L.L.7 Statistical Quality of the Control Charts 

The formulae for the control chart parameters given by Table L.2 
arc those cowonly acccpteti and used. They are based on normally dis- 
tributed measurements and short-tern variation. I f  these bases are 
inappropriate. the charts vii? not perform as desired. The charts will 
ci :hcr falsely signal our-of-control warnings more frequently than usua?, 
fail :O detec: exis:ing out-of-control conditions as often as they 
ordinarily would. or both (for tiifferenr types of out-of-control sxtes). 
In order to correct any problems due to improperly fitting control charts, 
the laboratory may propose alternate methods for setting the control 
chart parameters for those analyres of Table L.2. All such proposals 
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Table 4.2. Control chart formula for Water and 
Soil Control Batch Program 

Definitions 

Let Xl, x2, x,, . . . . .x, (~~-20) represent the first D time-ordered 

determinations for an analyte of Iable 4.2 from either the rater or soil 
control batch program. 

Then, define the following: 

x - average - (l/xl)(Xl + XI + . . . + X,), 
Ri - 1 Xi - X(i-l,l i - 2,3,....n 

R, - average moving range of two successive points, 

- [l/(n - 1)J[Ix~-x1I+Ix,-x2I+ *** +I%-X(n..lJl* 

CO~LX.~ Chart .Parameter Estimation 

Parameter Symbol Formula 

Centerline CL X 

Upper control linir UCL : + 3&/d, 

Lover control limit LCL : - 3&/d, 

Upper warning limit UUL fi + Z&/d, 

Lover Warning limit LUL ii - ZR,/d, 

(1, - 1.128. factor from tables for control charting within n - 2, see 
&=eri:an Society for Quality Control) 

: c ? ‘2 ! i include data and supportive statistlcsl evidence. Possible 
a!:ernate statistical approaches can include using nonparametric rech- 
r:qucs. medians instead of averages for the centerlines, identifying 
ss~:zes of variation, using long-term variation instead of short-tern 
varlarian in setting limits, and transformations of the dat;. 

L.L.2. Exaxle of Setting Control Limits 

AI an exanplc of setting control chart par;l~eter+ and a very brief 
:Z::OiCCLlO2 :o interpretation of the chart, consider the folloving: 
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A sample is obtained from the batch of control roil which 
has been thoroughly mired and is stored in a special stmospheri- 
ally controlled location. It is carefully Spiked with Icaoq 
mounts of the constituents of Table A.2 and scr~t to Saple 
preparation to be processed with a customer’s solid Waste 
SdlDpleS. It is analyzed along with the other samples. It is 

subjected to the same types of tre.s+Lment l S the other srmples 
in the batch. This scenario is repeated until 20 control 
Samples have been analyzed. 

The data arc listed in Table 4.3. Also shown ate crlcu- 
lations according to the formulae in Table 4.2. Figure 4.1 

displays the results of the initial attempt at sizing the data 
to the control chart parameters. The point falling above the 
upper control limit was investigated. It was determined that 
the Sample had received a double spiking and, thus,,vas deleted 
from the second iteration calculation of the chart parameters. 
Figure 4.2 shows the Second fitting. This fit appears adequate, 
and the chart is approved by the LQAC authority. Had no 
explanation for the high result been found, the first caleulr- 
tions would have been used. The chart would have been placed 
under a probationary condition and its performance monitored 
with guarded caution. 

4.5 OUT-OF-CONTROL EENTS 

The interpretation of control charts can reveal shifts, trends, 
biases. and conditions where parts ot the analytical system are out-of- 
con::01. The contract labrratory should specify in the QA plan its 
criteria of defining an out-of-control condition related to the different 
:ozes on a control chart [e.g.. data beyond the rejection limits, data 
in the zone(s) between the rejection and varning limits, and data inside 
rhe warning limits] and different patterns within these zones [e.g., 
llc..be: of consecutive data points on one side of the mean, number of 
consecutive data points in the middle zone number of monoticrlly changing 
data points. obviously repetitive patterns (Garfield, 1984)]. 

The laboratory shall identify vhat actions vi11 be taken vhen the 
warning and/or control limits are exceeded. warning conditions rnry only 
require more frequent obsemationr of a piece of equipment, vhile rejection 
conditions require shutting down an instrument. 

Any incident that delays sample processing ~for a period of rime. 
affects holding times, o: delays work by more than two days should irnme- 
C:arely be reported by phone to the NCR. The NCit should be informed as 
5337, as rhe problem is solved and an explanation given as LJ the corrective 
acrion taken. An exanplc o: this type of t”e”t u~uld be the breakdown 
O! a CC/MS system used for VDAs which could not be repaired for several 
days. If the laboratory could not use another instrument in its labora- 
rory. then provisions for another approved laboratory to analyze the 
saz~!es would need to be made. 



Table 4.3. Data an- calculations for control chart example 

Moving 
Order Result range 

I X Ix1 - xx - ' I 

1 12.25 
2 7.52 4.73 
3 12.29 L. 76 
4 10.04 2.25 
5 8.48, 1.56 
6 IO.89 2.40 
1 9.51 1.32 
8 11.40 1.83 
9 9.28 2.12 

10 11.66 2.39 
11 12.06 O.LD 
12 8.52 3.54 
13 11.14 2.62 
14 19.56 0.42 
15 10.4.9 9.08 
16 9.12 1.35 
17 12.79 3.66 
18 10.30 2.&Q 
19 5.54 4.76 
20 8.93 - 3.39 

sum 211.62 63.0 

First calculations (Fig. L.l) 

Average - 211.82/20 - 10.591 
Average moving range - 63.09119 - 3.321 

Centerline - 10.591 
Upper control limit - 10.591 l 3 x 3.321/1.128 - 19.423 
Lover control limit - 10.591 - 3 x 3.321/1.128 - 1.758 
Upper warning limit - 10.591 + 2 x 3.321/1.128 - 16.479 
Lower varning limit - JO.591 - 2 x 3.32J/J.128 - 4.703 

Second Iteration after Removing Point 0JL (Fig. L.2) 

Average - 192.26119 - 10.119 
Average moving range - Lb.26/18 I 2.570 

Centerline - .9.119 
Upper contra? limit - 10.119 + 3 x 2.570/1.128 - 16.951 
Lover control limit - 10.119 - 3 x 2.57OjJ.128 - 3.281 
Uppe: warning, :nit - IO.119 + 1 x 2.570/1.128 - IL.676 
Lower warninE .init - JO.il9 - 2 x 2.570/1.128 - 5.562 
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Hany laboratories use’ forms to aid in rapidly reporting out-of- 
control events and corrective actions. One way to expedite thz more 
routine out-of-control occurrences, which are frequently corrected by 
the analyst prior to ruaniog samples, is to list these on a form. For 

instance, a form for the GC/HS laboratory might list events such as con- 
tinuing check standard outside limits, tune not met, and peak areas for 
the internal standard outside.criterin. The analyst would zheck the 
OCC”rl-e”Cc, note that the item was corrected prior to sample analysis, 
initial, and date the form. If forms for out-of-control events are made 
specific to the group using these, time zan be saved in documenting 
events and corrective actions (see Sect. 4.2 for examples of out-of- 
control events). 

4.6 CORRECTIVE ACTION REPORT 

For out-of-control incidents, it is essential to document the nature 
of the incident and the corrective actions taken to set the system back 
“in control.” A corrective action report, to be signed by the laboratory 
director and the LQAC. should be reported in the KPR to the NCR and dis- 
cuss the following topics. 

1. Uherc - did the out-of-control incident occur (laboratory name, 
address, telephone number. section name)? 

2. When - did the incident occur? 

- was it corrected? 

3. Who - discovered the out-of-control incident7 

- verified the incident? 

- corrected the problem? 

L. What - was the name of the test7 

- was the disposition of the test or control and/or instrument? 

- was the nature of the corrective action? 

- vi11 be done to prevent the reocculrfnce of the problem? 

5. Why - did the incident happen (if scientific explanation is 
available)? 

A copy of the subjec: COP.C.~O~ charts and other data describing the 
ox:-af-con::01 conditions should be included in the corrective action 
report. 

~11 our-of-control inciden: documentation and copies of the corrective 
at:i03 reports sent co the t:CR should br 



1. placed in the laboratory archive record for the sample(s) in question, 

2. placed in the LQAC's file of incidents documentation, and 

3. referenced and briefly described in the UPR 

\I u: 
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5. PROFICIENCY TESTING 

Prior to beginning analysis of field samples, each laboratory must 

analyze proficiency samples for chemical substances representative of 

those anticipated in environmental samples. The purpose of proficiency 
testing is to gage each laboraton's proficiency with samples vhicb are 
designed to mimic field samples. A second benefit of performance samples 
is to provide a known material from a oourcc outside the laboratory vhich 
can be used to evaluate the laboratory’s performance. 

5.1 SUB~ITTINC THE PROFICIENCY SAHPLES 

Proficiency samples will be provided to the LQAC within ten working 
days of receipt of the site work plan. The samples may be soil or Water 
samples or vials of concentrate. The laboratory vi11 be directed as to 
any required sample reconstitution md the analytes to be determined. 

If analyses are to be subcontracted to a second laboratory, appropriate 

proficiency samples must be sent by the NCR to that laboratory as well. 

5.2 RESULTS OF PROFICIENCY SAHPLES 

Results of proficiency sample analyse; are to be received by the 

NCR vithin 20 working days after receipt of the samples. The NCR must 
have the data at least five working days prior to inspection in order to 

?ro?erly evaluate the data. If performance sazplcs are to be subcontracted 

LO a second laboratory, the dara report should be‘sent directly to the 
primary laboratory by the subcontract laborarory. The entire performance 
da:.a package is then submitted to the NCR. QC data such as blanks, spikes,. 
51A controls, daily calibration check standards, sample chromatograns, 

mass spectra of identified compounds and raw absorbance data for metals 
shall be provided. 

5.3 NALUXTION O? PRO?ICIEHCY SAMPLE RESULTS 

The NCR will compare the laboratory’s evaluation of proficiency 
sa.-.ple results to peer group proficiency salz~le results. 

Pe:fo;mance vi11 always be accept.able i I the laboratory results are 
no: sratistically dlfferenr from the peer group results. at 952 confidence, 
a-l 30 procedural problems :re found during the laboratory inspection. 
To: nonacceptable results, the records will be reviewed to deternine 
rhe cause for the noncoa:o.z-ance. The aciual limits for a batch of per- 
:o.xan:e samples vii! be provided only after the batc!l is discontinued. 



6. LCBDRATORY INSPECTION 

The laboratory inspection will occur within 45 days after the labora- 
tory(s) have provided the first edition of the PA plan, the site-specific 
work plan. and rhe performance rrmple data. The inspection vi11 be per- 
formed by an experienced chemist from the NCR. The chemist may be 
accompanied by the EIC. 

6.1 PURPOSE OF INSPECTION 

The purpose of lrboratorg inspection is to verify that the Navy QC 
requirements are being met as reflected by the laboratory’s daily opera- 
tions in adherence to the QC plan received by the NCR. 

6.2 INSPECTION PROCEDLW 

The laboratory inspccrioir involves four phases. 

I. Ovcrvicv and Orientatioh 

The inspector meets with the laboratory management, including the 
laboratory director, the LQAC, and others as the director deems 
appropriate. The objectives of the visit are reviewed and a schedule 
established. The inspector discusses the review of the laboratory’s 
QAiQC plan and the results of the proficiency testing. 

2. OSservsfion, fxaminatiox.. and Review 

Accord:~ng to the schedule, the i ~;pector does the following. 

. Witnesses perform.a?ce of specified rnalytical procedures. 

. Reviews sample handling and storage procedures. The inspector 
vi11 follow the trail of the performance samples through the 
laboratory. 

. Examines the QC records including PC manuals, instrument calibrr- 
tion and maintenance records, control charts, instrument run logs, 
sample preparation logs,. notebooks used to document analysis, 
corrective action reports for out-of-control events, ar,d perfor- 
mance data generated for other programs such as Superfund CLP and 
state drinking water. 

2. Findings 

The inspector conducts an exit interview with the laboratory director, 
the LQAC. and any other laboratory personnel the director deems 
a??:opriatc. The ir.specror suxnarizes the findings of rht visit and 
details specific deficiencies to be addressed by corrective action. 



Recomendations regarding corrective action may be provided. A 
written report summarizing the findings is provided to the LQAC, the 
Navy EIC and NCR, and engineering contractor within ten working days 4 
of th, inspection. 

L. Corrective Action (if required) 

Within ten days of receipt of the findings, the laboratory submits to 
the NCR and the EIC a plan to correct the deficiencies identified in 
rhe inspection. The plan should include for each deficiency, a 
description of the corrective action and a date indicating when the 
action is to be implemented or completed. 

A repeat inspection may be required in instances where the number of 
deficiencies requiring corrective actions are complex. Repeat inspec- 
tions will be scheduled for the earliest possible date after the last 
corrective action plan is received by the NCR. 

The laboratory shall send a follow-up report which supplies infor- 
mation indicating the proof that the plan has been carried out. For 
example. if no control charts exist, then the plan would state that 
these would be in place by a specific date, and the follow-up report 
wxld contain copies of the control charts. 



7. ANA.LYl-ICAL !fTIHODS 

- 

A” analytical method is a series of steps or procedures that IXIS? 

be perfomed to determine the identity and quakiity of analYte in a 
sample. ‘Ihe methods to be employed by the Navy-approved laboratory fall 
mainly into two categories--those which have been approved by the EPA 
and those which have been developed by the Amy. The former refer pri- 
marily to the methods presented in the Feder.al Register of October 26, 
1984 (L9 fR A323L), where the EPA has listed -250 pollutmts~(pp. 13251- 
43258) or pollutant categories and the method(s) by which each IDUSt (by 
virtue of final or final interim ruling strtu+ of the methods) be tested. 
The acceptance of methods not under either status will be handled on a 
case-by-case basis an~ong the concerned parties. Non-standard methods 
shall be submitted to the NCR who vi11 discuss the method with Navy and 
EPA personnel prior to use on Navy projects. Other applicable EPA methods 
include the Sy-846 methods which are applicable to Resource ConserWtion 
2nd Recovery Act sites and the Superfund CLPs which are applicable to 
the CERCLA sites. .~. ‘. 

Uany of the EPA methods are found in the documentation of other 
organizations (e.g., U.S. Geological Services, ASl?l) and are incorporated 
by reference into the regulations. Such incorporation involves listing 
the organization, the specific d&went and its date, the method number 
assigned by the other organization, and perhaps a page nwber in the 
document of the other organization. Technically speaking, to maintain 
rhc applicability of the regulation. DO deviations from the given cita- 
:ions are allowed by the EPA, even in cases where an organization (ASTM, 
for exanple) may have an updated version of the method. liovevcr, there 
are insEances where EPA regional offices have granted exceptions to dif- 
fcre-L laboratories for the te:rting of various substances. If a labora- 
:ory has such a variance. in writing, from the EPA (either to use a 
different ASTtl method, for example, than the one cited in the October 26, 

19SL Federal Register or to use a somewhat modified method, for example, 

than the one cited in the October 26, 19BL Federal Register), P copy of 
the variance (sent to the NCR) may be used to seek Nmy rpproval of the 
diffe:ent or modified method. It must also be shown that the conditions 
for which the variance was issued by the EPA are similar to the expected 

condirions (sampling and handling techniques, environmental matrix. con- 
ce::ration range. interferences, etc.) in the IFZ. 

It is also recognized thar the analyst may have some leeway resulting 
f:CC the regulations themselves. For instance. in the October 26, l98L 
Federal Register, stverai methods are listed involving CC. Typically, 
in paragraph 8.1.2. these r;zthods al10~ the analyst "certain options,” 

provided various subsequent QC requirements are net. For example, the 
E?A a!lovs sorae flexibiliry in the procedures (and no vritten permission 
is needed from the EPA) once a Sample has been extracted and placed into 

:he instrument. On the other hand, changes in operations prior to this 
instrumental analysis (e.g., preparation, sz0rag.e) vould probably require 
wrirren documentation. 



?he Federal Register of October 26, 19W (L9 FR L3437) also contains 

a p rooosed ruling where additional substances and methods are listed: 
specifically, sane proposed modifications to Tables XC and ID (Tables 7.1 - 
rhrough 7.5 of this guide) of the previously mentioned final rule. In 
those cases where P substance/method does r,ot appear on one Of the earlier 
tables but does occur on one of the proposed listings, the method in the 
proposed listing is recommended by the EPA (Hedz, 1985) but without any 
regulatory force. 

For the analytical method to be used in the case of munition-related 
substances, the laboratory should consult the NCR who will forward a 

COPY(S) of the appropriate method developed by the Amy Toxic and 
Hazardous Iiaterials Agency. 

For biota and air samples, the methods must be evaluated individually 
by the NCR to determine whether they may be used for the work in question. 

A list of references containing methods, statistics, and sampling 
infcxmation is supplied in the Bibliography nf this document. 

‘For Level D QC sites, the current CLP methods and documentaiion mutt 
be followed. For methods not covered by CLP and for sites requiring 
Level D, the latest edition of 5%8L6 or other methods listed in Tables 7.1 
through 7.5, may be used. For the Levels C and E sites, CL2 methods, 
SJ-8L6 methods, or other methods listed in Tables 7.i through 7.5 shall 
be used. The exception to the Levels C and E method requirement occurs 
in the volatile and semivolatile area. In any level of QC and for any 
5;:~ where volatiles and semivolatiles are analyzed by GC/n.$., the current 
CL? methods shall be used. 

7.! QC EQnIRrtarrS FOR Ti-E LABORATORT 

The folloviog are the minimum QC requirements for the laboratory 
analyses. for Level D QC, the current CLP QC requirements are specified. 
For methods not defined in the CLP. the blank, blank/spike, matrix spike, 
and matrix spike duplicate shall be performed for every 20 samples of 
s:=i!+r matrix. The batch size for Level D QC is 20 samples. 

In Ltvels C and 1, the optimum batch size is detcmincd by the number 
of san;lles of similar matrix vhich can be processed simultaneously through 
the entire preparation and analysis process. For example, if 5 samples 
can be extra;:ed and 20 analyzed by the instrument, the batch sire is 
5. Onre this is deter=ined. it is used with the blank/spike control pro- 
jr.23 ix the folloving manner. 

:J Levels C and E, a blank/spike control shall be analyzed vith each 
bar:5 and shall be plotted on control charts as described in Sect. L.L. 
For nc:als, alions. and other wet chemical analysis, a method blank shall 
a!~:, SC processed vith each ba’.ch and shall contain less than the method 
dere:rion !izi: for cozpour.*s 0: inrercs:. In any nethol using surrogates 
z>:ic< i-to rhe blank, the blank shall serve as both the method blank 





Table 7.2. List of approved inorganic test procedures 
(‘.O CFR, Part 136, July 1, 1987) 
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Table 7.2. (continued) 
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and blank/spike control. In methods not using surrogates such aS metals, 
anions, and vet chemical analysis, a blank and a blank/spite (laboratory 

control sample) shall be analyzed. For pesticide/PCB methods, sur;gates 
are often used. f~ovtver, problems have been noted in surrogate recovery 

for the dibutyl chlorinate typically used. For pesticide/PCB analysis, 
a blank and a blank/spike shall be analyzed with each batch as separate 
SdZpleS. A pesticide or a PCB shall be used as the spiking compound. 

In Level c, when performing analyses for petroleum hydrocarbons; 
oil and grease; anions such as nitrates, iulfates and chloride: and other 
vet chemical methods, a matrix spike and matrix spike duplicate are 
required for every 20 samples of similar matrix. Similar matrix is 
defined as either soil or water from the same military base. 

All methods specified require calibration. In keeping vith the 
method calibration requirements, the following requirements are presented. 
For all semivolatile and volatile analysis by GC/MS, the current CLP 
calibration method shall be used. The current CLP criteria shall be used 
for frequency of calibration, for the system perforaance check compounds 
[SPCCs), and for the calibration check compounds (CCCs). 

For other nethods, a minMm of three different concentration 
standards for each rnalyte shall be analyzed for initial calibration. 
Calibration shall be checked every 12 h of operation and prior to aample 
analysis. The laboratory shall use the calibration check .rcceptance 
criteria specified by the method. The daily calibration acceptance 
criteria to be used for each method shall be documented in the laboratory 
Q.4 plan or in the site-specific QA plan. The initial calibration curve 
shall be plotted and the correlation coefficient and response factors 
evaluated. The laboratory shall indicate in the laboratory QA plan or 
I .: rhe site-specific QA plan the acceptance criteria to be used for the 
:nitial calibration curve. The calibration shall include one standard 
2: a concenrration at the method detection limits. The calibration 
curve shall bracket all samples in the concentration range. If the 
samples are not within the calibration range, appropriate dilution shall 
be performed to bring the samples into the calibration range. The 
aforementioned calibration requirements shall be used for Levels C ;rnd 
E. 

In Level c. a matrix.spike and matrix spike duplicate are required 
for volatiles, semivolrtiles. and all CC analysis for every 20 samples 
0: similar matrix. For metals analysis, a duplicate and a matrix spike 
are required for every 20 samples of similar matrix. 

For all GC methods used in level C QC, second column confirmation 
shall be used for all positive responses for the rnalytes of interes:. 
I .1 Level E. second colwar confirmation is not required. 

In Level E. no !zarrix spikes or duplicares are required; .,nIy the 
:ziri‘l1 and conrinuing calibraridn. method blank, and blank/spike are 
required. 
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For Level D PC, P CLP data package shall be delivered. This shall - 
include the S-W package and the remainder Of the package, which 
includes initial md continuing calibration, matrix spikes, matrix spike 
duplicates, blanks, duplicates, surrogate recoveries, chromatogrlms. 
ma*s spectm, and rD;srbrnce data. For methods which are not defined by 

CU, the calibration information, method blanks, blank/spikes, the 
chrolvtogr;uos, absorbance, matrix spikes, and rmtrix spike duplicates 
shall be reported. The control charts plotted per Sect: L associated 
with the blank/spikes shale be presented with the data. 

For Level C QC, the method blanks, blank/spike, surrogates, matrix 
spikes. matrix spike duplicates, duplicates, and initial and continuing 
calibration data shall be reported. Table 7.6 lists the required 
deliverables. The forms referred to in Table 7.6 are from the current 
CLP for organic% and metals/cyanide. The form numbers vi11 be upgraded 
as new revisions occur in the CLP, which require changes in form content 
or numbering. 

In Level E, the only icformatioa to be submitted is the sample data, 
method blank data, and the .:Jntrol chart from the blank/spike. 

The deliverables shall be presented to the NCR. The forms shall be 
used when reporting any data in the WR and in submitting the final data 
package prior to its inclusion in the appendix and suxnary tables of the 
tinal report. The final data deliverables shall be presented to the NCR 
al ie.35: three weeks prior to issuing the draft of the final report. 

T.3 DAiA VALIDATION 

i.3.1 Level D Validation 

At a minimum. the data generated from Level D vi11 be validated per 
:?.e CL? criteria as outlined in the following documents. 

:?A. Hasardous Site Control Division, Laboratory Da:d Validation 
Funcfional Guidelines for Evaluating Pcs:icides/?CB’s Analyses, 
R-582-5-5-01. Hay 2.3, 1985. 

E?A. Hazardous Site Control Division, LaboraCory Data Validation 
‘S.?C:iO”dl Guidelines for Evaluating Organics A”alyS.ZS, 
i-532-5-5-0!, b!c 28, 1985. 

E?A. Office of ErJergen:9 and Remedial Respozxe, Laboratory Data 
t’a!ida:ion Func:ional Guidelines for Evaluating Ino=ganics 
,4.~aIyses. 1985. 

\4.r 
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Table 7.6. Data set deliverables for Level C QA 

Method requirements Deliverables 

Organics - Method blank spikes with results and 
control charts. Run with each 
batch of samples processed. 

- Results to b; reported on CLP 
Form 1 or spreadsheet per Sect. 9. 
Sample results using UP data flags. 

- Surrogate recovery from samples 
reported on CLP Form 2. Surrogates 
to be used in volatiles, semivolatiles, 
pesricides/PCB. For volatile+ by GC, 
the names of surrogates should be 
changed to rcfJect the surrogate used. 

- Matrix spike/spike duplicate 1 spike 
and spike duplicate per 20 samples of 
similar matrix reported on Form 3. 

- Method blank reported on CLP For,,, L. 

For volatilcs by GC, a similar format 
will be used as Cl? Form L for blanks. 

- IX/US tuning for volatilr~lserni- 
volariles. Report results on For;n 5. 

- Initial calibration data reported on 
Form 6. 

For volrriles by CC, the initial 
calibration da:a with response factors 
must be reported. 

For pesricide/PCB data Form 9 must be 
used for calibration data. 

- Continuing calibration GCIHS data 
reported on ?ox 7. 

For volariles. GC data, the response 
factors and their percent differences 
from the ini:ial crust be reported. 

Internal Srandard Area for Volariles 
and Senivolariles. 

Control chart 

FOrIn J or Sect. 9 
l/Sample chroma- 
togramsland mass 
SpeCtr= 

Form 2 

Form 3 

Form L DI Sect. 9 

Form 5 

Form 6 

No Form 

Form 9 

Form 7 

No Form 

Form 8 
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Table 7.6. (continued) 

Method requirements Deliverables 

Organics - For pesticides/PCB data, the CLP FOG 9 
(cant ‘d) must be presented. 

No chromrtograms or mass spectra .re 
presented for calibration. These data 
should be filed in the laboratory and 
available if problems arise in rc-:iswing/ 
validating the data. The calibration 
information should be available for 
checking during on-site audits. 

- Internal standard area for GClHS analyses 
CLP Form VIII shall be supplied. 

- Second column confimation shall be done 
for all GC work when compounds are 
detected above reporting limits. 
Chromatogram of confirroltion must be 
provided. 

tie:a1s - Level C, requirements 

- Sample results with CLP flagging system 

- Initial and continuing calibration 

- Blanks 101 frequency 

CLP Form 2. 
Part 1 only 

Form 3 

- Method blank taken through digestion 
(l/20 samples of same matrix) 

Form 3 or Sect. 9 

- ICP interference check suDple Form L 

- natrix spike recovery (1 per 20 samples 
of similar matrix) 

Fom 5, Part 1 

- Postdigestion spike sample recovery for 
ICP metals. Only done if predigest spike 
recovery exceed CL? lizits. 

Porn 5, Part 2 
(never used for 
GFAA vork) 

- Postdigest spike for GPkA Recovery will be 
noted on rau data 

- Duplicates (1 per 20 samples will be 
split and digested as separate 

Form 9 

Chroatogrrms 

Deliverables 

CLP Form 1 or 
Sect. 9 

Form 6 samples 
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Table 7.6. (continued) 

Hethod requirements Deliverables 

tletrls - Method blank spike infomation will be Control chart 

(cont’d) plotted on control chart, one per batch 
of samples processed. 

- Standard addition. The decision process Form 8 
outlined in CLP page E-3 will be used to 
detcrmi,,e when standard additions .re 
required. 

Holding times 

Vet 
Chemistry Level C 

Form 10 

- Blank spike l/batch 

- Method Blank l/batch ..: 

Control chart 

Report result 
No format 

- Sample results Report result 
No format 

- Matrix spike/spike duplicate or Report result if 
calibration information applicable 

- Calibration check report percent RSD or Report perctnt 
percent difference from initial cali- or percent 
bration difference 

- 

. . 

No format 

7.3.2 Level C Data Validation Guidelines 

Listed below are the validation criteria which vi11 be utilized in 
evaluating the analytical data for a Level C QC site. For methods not 
listed here, a si.=ilar procedure will be submitted by the prime cmtrac.. 
tar and the laboratory which outlines validation of the holding times, 
initial calibration, continuing calibration, and blank-us-sample results. 
The validation procedure will be approved by the NCR. 

!. For Oetrolew Hydrocarbons (Llg.l/SU-35&O, EPA L18.1) 

Holding Times - Holding times are 28 days for water sanples which 
are preserved and refrigerated. No holding times are cited for soils. 

u.-/ 9 



Calibration - Ensure that a three-to-five point curve bracketing the 
sample concentration is performed daily. 

Blanks - A blank should he run with each batch. I f  the blank concen- 
tration exceeds the reporting limit, the reporting limit shall be 
raised and the data flagged as estiaatcd (UJ). 

2. Target Compound List (XL) for VDAs (CLP Methods) 

Holding Times - Samples must be analyzed within the holding times 
specified in Sect. 3 or the data should be marked IS estirmted (J). 

Gc/nS Tuning - Check that bromofluorobtntene tune is completed each 
12-h shift of operation. Check that it meets the CLP criteria. 
Assure that each sample is associated with a tune. 

Initial Calibration - The maximum relative standard deviation [(RSD) 
percent RSD] shall not be ~301 for indicted C1s CCC. The xnaximua 
mean relative response factor (WC=) for SPCC shall be ~0.300 (0.250 
for bromofom). The SPCCs are chloromethane, l,l-dichloroethane, 
brcmofcrm, 1,1.2,2-tctr~chloroet~ne, and' ehlorobenzcne. The CCC 
compounds are vinyl chloride, l,l-dichloroethene, chloroform, 1,2- 
dichloropropane, rolutne, and ethylbenzene. 

Continuing Calibration - The minitn~ response factor for the SPCC 
coqm~,ents for VoAs analysts shall not be ~0.300 (0.250 for bromofom). 
The maximum response factor percent deviation for indicated CLP CCC 
cozqonents fro3 the mean initial calibration response factor shall 
no: exceed 25:. If these criteria arc exceeded, a new calibration 
for the compound shall be employed. 

Blaak/Spike Control Samples - Any control sample which exceeds the 
inKe:nal QC limits set by the laboratory for a given sample matrix 
shall require all data from the associated batch of samples to be 
closely inspected. If  no l xalytical problems are found, the data 
analyzed with the our-of-control point shall be discussed in the QC 
section of the HPR and fine.1 report. I f  problems are found in the 
analytical data, the samples associated vith the batch shall be 
reanalyzed and the data from reanalysis reported. If holding times 
are exceeded in the reanalysis, both sets of data shall be presented. 

I: ‘,hc blank/spike results are outside the internal laboratory limits 
and if the Gatrix spike results are outside the CLP limits, the 
laboratory vi11 either reanalyze the samples within the holding times 
or the da-a will be flagged with on "R." and the data are x,-at usable. 

Scrrogates - If surrogates exceed the CLP limits, the data shall be 
lla~gel that the s~:ropates exceeded linirs. 

.Y.eLhol Blanks - A method blank should be run each day following the 
Coz::zcing Calibration S:an<a:d. Comon laboratory solvents should 
-0: be found in rhe blank dt levels over f:ve times the detection 
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both ICP and AA work. Calibration verification shall be done at a 

minimum frequency of 101 or every 2 h, whichever is more frequent, 
and shall be done at the end of the analytical run. 

Hethc,d Blanks - At least one preparation blank shall be prepared with 
each batch of samples. The blanks shill contain less than the detec- 
tion limit for a11 anrlytes. If the concentration of the associated 
blanks is above the detection limit and if the lowest analyte concen- 
tration is <lo times the blank, reanalysis of tbe sample must occur. 
If reanalysis is rot doze, the data shall be reported and flagged 
as estimated. The blank shall never be subtracted from the sample. 

field and Equipment Blanks - If contaminant analytes are detected in 
srrnples me concentrations of CS times the concentrrtion found in the 
highest associated blank, the results are considered suspect and are 
reporred as estimated. 

Blank/Spike laboratory Control Samples - Aay laboratory control sample 
which exceeds the internal QC limits set by the laboratory for a 
given sample matrix shall require all data from the associated batch 
of samples to be clossly inspected. If no analytical problems arc 
found, the data and cut-of-control point shall be discussed in the 
QC section of the report. If problems are found in the analytical 
data, the samples associated with the batch shall be reanalyzed and 
the data from reacalysis reported. If holding times are exceeded 
in the reanalysis, borh sets of data shall be presented. A dls- 
cussion of data reported when the blank/spike laboratory control 
sample is out of control shall be presented in the QC section of both 
the final report and the tlPR. 

If the blank/spike results art outside the internal 1aborrLory limits 
rnd if the nratrix spike result are outside the CLP limits, the 
laboratory will either reanalyz the rzzples or the data will be 
flagged with an "R,' and the data .re not usable. 

- 

u II 
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limits. other ~~mpo~nd~ should “it be found in the blank at leve?s 

exceeding the detection limits. If cocmon contaminant compounds are 
detected in samples at a concentration of x10 times th: cO”cen&ration 
found in the blank, or other compounds at <5 times the COnCe”tratio” 

in the blank. report those compounds as “ot Ittected. Adjust the 
saplc quantitation limit to the value reported in the san~ples and 

flag the limit as estimated (UJ). 

Hatrix Spike/Spike Duplicate - Ensure that 1 out of 20 samples has 
been spiked in duplicate. The recoveries shall meet the CLP criteria. 
If the recoveries do not meet the criteria, examine the blank spike 
data. If the blank spike data exceed the limits and the matrix 
spikes exceed limits, the data shall be flagged a* unusable CR). If 
the blank spike data from the batch arc satisfactory, the data is 
usable, and the low recovery is discussed in the final report QA/PC 

and in the QC report sent, to the NCR. . 

Field Trip and Equipment Blanks - If contaminant analytes are detected 
in samples at concentrations of 4 times the concentration found in 
the highest associated blank, the results .x-e’ considered suspect and 
arc reported as estimated. 

3. XL Semivolatile Organics (CLP Methods) 

Holding Times - Samples muzt be extracted within 7 days of collection 
and analyzed within LO days of extraction. Any samples which do “or 
meet these requirements must be flagged as estimated. 

GClHS Tune - tiake certain that a dccafluorotriphenylphosphine tune 
is completed every 12 ,h of sample analysis, that each sample is 
associated vith a tune. and that each tune meets CLP requirements. 
Data are “ot reported if the i&ruw”t does not meet tune. 

Initial Calibration - Ensure that a S-point curve has bee” completed. 
The RRF of the BNA conpounds shall be a minimum of 0.050 for the 
SPCC listed in the current revision of the CLP. The maximum RSD for 
the CCC listed in the CL? procedure is 30. OZ. The minimum Rw for 
the SPCC is 0.050, and the xaaximum percent difference for the CCC is 
25I. If these limits are exceeded, a 3~ calibration curve shall be 
generated. 

Continuing Calibration - The continuing calibration check will be 
performed once every 12 h during operation. The minimum FRF for the 
S?CC is 0.05. and the nuimw percent difference from the initial 
calibration shall “or exceed 252 for the CCC. if these limits are 
exceeded, a new calibration curve shall be generated. 

Slank/Spike Control Samples - Any control sanplc which exceeds the 
.nter;lal QC linirs se: by the laboratory for a given sample matrix 

shall require ail da:a from the associated batch of samples to be 
closely inspecrcd. If DO analytical problems are found, the data 
and the out-of-control point shall be discussed in the QC secti”” 0: 



the report. If problems are found Fn the analytical data, the samples 
associated with the batch shall be reanalyzed and tbe data froa 
reanalysis reported. If holding times are exceeded in the reanalysis, 
both sets of daZa shall be presented. 

If the blank/spike results are outside the internal laboratory limits 
md if the matrix spike results are outside the UP Ibits, the 
labozntory will either rcanaly~e the rrmples or the date will be 
flagged with an “R,” md the data is not usable. 

surrogates - If surrogates exceed the CLP limits, the data sbe.11 be 
flagged that the surrogates uceeded limits. 

Blanks -A mtbod blank should be run each day following the Continuing 
Calibration Standard. Pbtbalntc should not be found in the blank at 
levels over five times the detection limits. Other cwporinds should 
not be found in the blank at levels exceeding the detection limits. 
If c-on contaminant compounds axe detected in samples at . concen- 
tration of Cl0 times the concentration fo*md in the blank, or other 
compounds at 6 times the concentration in the blank, repori those 
compounds as not detected. Adjust the sample quntitation limit to 
the value reported in the samples md flag the U&r .s estimated 
(UJ). 

natrix Spike/Spike Lhxplicatc - Ensure that 1 out of 20 srmples has 
been spiked in duplicate. Tbe recoveries should meet the CLP criteria. 
If the recoveries do oat meet the criteria, exemine the blank spike 
dam. If the blank spike data exceed the limits and the matrix 
spikes exceed limits, the date shall be flrgged as unusable (R). If 
the blanks spike data from the batch is sntizfactory, the data are 
usable, and the lw recoveq is discussed in the final QC report sent 
to the Analytical Environmental Support SeLtion. 

Holding Times - Samples must be analyzed within six months, except 
mercury shall be analyzed in 28 days from sample collection. 

ICP Initial Calibration - A calibration blank and e.t least one stmd- 
ard ~xsf be analyzed daily. An initial calibration verification 
srandard must be within 90 to 1101 recovery OT the samples should be 
reanalyzed. If it is not possible to perform reanalysis, the data 
are rejected and flagged with an "R." 

AA Calibration - Calibrsrion blank and at least th-ee standards shall 
be used in establishing the cuzve prior to sqle analysis. A curve 
shall be analyzed each day prior to sample analysis. 

Calibration Verificecion - Verification using a standard obtained 
from a soutce other rha rber of tbe inirial calibration shall be 
used a3d the resulr shall be within 90 to 110X of rbe true value for 
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a. HAIhTAINING LABORATQRY A-PPROVAL 

Once a laboratory has received Navy approval to begin analysis of 
samples, maintaining that approval requires adherence to the QA plan and 
reporting of PA-related information. The performance and reporting 
requirements outlined below are essential to ensuring that data Of Icnokm 
and defensible quality are being generated throughout the course of a 
site investigation. Topics covered include control samples, control 
charts, out-of-control event+, corrective action reports, significant 
changes in the QA plan. and other reporting requirements. 

8.1 MONTHLY PROGRESS REPORT 

The primary was of communication from the laboratories to the NCR 
will be the HPR to be submitted by the laboratories to the NCR OLI the 
15th of each month in which work for the Navy is performed. The following 
information is to be included in the KPR. 

1. Site name and contract number. 

2. Numbers, types and locations of samples collected and analyzed for 
Navy project only. 

3. Data for blanks, spikes, laboratory duplicates and controls related 
CO Navy samples. 

4. New methods wed for analysis and changes in old methods. 

5. Copies of all control charts pevinent to Navy samples and to which 
results have been added over the reporting period. 

6. Surznaries of out-of-control incidents during the reporting period, 
including references to documentation and corrective action reports. 

7. Descriptions of and justifications for significant changes in the QA. 

a. Changes in LQAC personnel and other key technical personnel; resumes 
of new personnel must be submitted. 

9. Completed sample data. 

Huch of the information presented in an HPR is incremental in nature 
and relates to changes and findings since the previous HPR. 

I C?n:rol charts froz :hc ninicizing control charts program and any 
additional control charts :rom monitoring natrix spikes, duplicates, 
or other QC parameters. 

2. ?ersonnel changes relnring ID QA responsibilities 



3. Hethod changes (e.g., a minor modification with .so attached EPA 

variance). 

4. Pro<:edursl changes in establishing control limits and/or the pre- 
paration and use of control charts. 

Since the first such report for each laboratory has no precedent, 
more explanation and detail may be necessary; subsequent HERS will likely 
not require as much detail in some areas. 

8.2 FINAL REPORT 

A draft of the final report shall be reviewed by the NCR prior to 
its release. This report is the final deliverable from the engineering 
subcontractor. An outline for a typical report is a.5 follows. 

1. Site name and Navy contract number. 

2. Foreword--sfgned by those with major responsibilities for the QA 
program and by project zcanagement. 

3. Executive Suavnary--brief review of the re&t. 

L. Table of Cooteats--with specificity at approximately the sane level 
as the Table of Contents in this Navy document. 

5. Introduction--s-rize the Navy field sites of interest, when the 
srudy occurred (dates of sampling, dates of analysis) and the objec- 
rives of the Qh plan as they relate to the study. 

. 
b. Data Summary--suaurize the results on a site-by-site basis. 

7. Other Information--present my other information requested in the 
statement of work such as risk assessment, recomendrtion to perform 
more site characterization, or recomend site closure. This infor- 
mation b'as specified prior to beginning work and is directed by the 
Navy EIC. 

e. The fio,al report shall present the findings from the analytical, 
geological, and hydrogeological studies. The sumnary of analytical 
data vi11 exciude non-detected compounds. No subtraction of blanks 
is allowed. Data vi11 be flagged if b?ank contamination occurs, 
~11 data flags vi11 follow the result in the summary. 

P. OC Sut?larg--the QC sunnary section will include a discussion of are 
data which flagged. Flagged data defined as data for vhich trip, 
Field, or laboratory blanks were contaminated, matrix spike/spike 
3z~lica:cs exceed limits, :alib:ation criteria are not met, and 
:aborarory controls exceed limits. The CC sumnary will also discuss 
:trc results of laboratory blanks, matrix spikes/spike duplicates, 
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duplicates, control charts, surrogate holding times, field blanks, 
trip blanks;, rinsates, and field duplicates. This section vi11 
also discuss precision, accuracy, and completeness. 

10. Appendices--the appendices of the report shall include all field 
and analytical data. One appendix shall contain field logs and 
forms. A second appendix shall contain the laboratory data of each 
ramp+. These data shall be presented in a spreadsheet similar to 
the Format Section of this report. All trip, field, and laboratoq 
blanks shall be marked so that each sample can be associated with 
the appropriate blanks. 

A third appendix shall include the method blank spike control charts. 
surrogate recoveries, matrix spike and duplicate, field, and 
laboratory duplicates for all spike samples. 

6.3 F1NA.L QC DATA REPORT 

A QC data report shall be sent to the NCR. This report shall con- 
tain the following. 

For Level D QC, the cmtractor shall submit a subset of data 
from the CLP data packages. For 202 of the "ater and 202 of 
the soil samples, the subcontractor shall submit the full CLP 
package. 

for Level C QC, the deliverables listed in Table 7.7 will be 
presented. 

For Level E QC, the initial and continuing calibration forms, 
method blank, and blank spike control chart are required. 

The report shall indicate the duration and location of storage for 
the data. The stored data consists of all raw data, QC charts, COTT~C- 
tive action, logs. sample lists, COC information, notebooks, vork sheets, 
automated data processing system output. and calibration. 

The report shall be delivered to the NCR three weeks prior to the 
final report. 

- 

- 



9. DATA FORMAT 

The data format refers to the format In the final report,. The 
contractor may use its own foxmat in the body of the report. However, 
in the appendices (vhlch contain rmple and blank data) a spreadsheet type 
of format may be used, or the CLP forms for reporting camplcr and equip- 
ment, trip, field, and method blanks may be used. The spreadsheet format 
allows for core samples per page and for more information on blanks and 
their association with samples. The spreadsheet format is not meant to 
be P rigid form. The information listed in Fig. 9.1 nust be present. 
The contractor may add other inforrmtion which vi11 assist it in review. 
For calibration, tuning, spikes, surrogates, and duplicates, the current 
CLP forms are required for data presentation. If my other format is to 
be used. this shall be discussed with the NCR. 
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Sample Number 
Date Sampled 
Sample Prep.. Date 
Sample Analysis Date 
Sample Numbers of Associated Analytes, 

Field, Trip, and Equipment Blanks 

VOUTIIS ORGANIC COHPOUND: (pg/kg) 

T.ETRACHLOROElHANE 
CHLOROB~ZENE 

SE!UVOlATILE ORGANIC COMPOUNDS (fJg/kg) 

BIS(2-ETWLEXYL) PHTHALAIE 
2 -IETNYLNAP- 

INOXANIC COMPOUNDS (mglkg) 

LEAD 

~~%JCAPJo::S (2) 

?STi1OiL.E Fi-DROCARSON 
OIL AND GREASE 

Sanple Results 

Aza1yte 

525019 
03-18-87 
11-25-87 
11-26-87 
J&455667 

Detection 
limit Srmple 

5 50 
5 

330 750 
330 2500 

10 360 25 

JS5020 
03-16-67 
11-25-87 
11-26-87 
U.455667 

1 0.611 0.260 
1 

tGo:e : Petroleum hydrocarbon. oil, and grease results recorded in 
p.Z:C.Znt. 

fig. 9.1. Example 0: data forma: for final report. 
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Accuracy - The nearness of * result or the mean of * set of resuzs to 
the true or accepted value. 

Analyte - A chemical component of a sample to be determined or waswed. 

Analytiul Jkthod - Defines the samples preparation md instrumentation 
procedures or steps that must be performed to estimate the quantity of 
analyte in a sample. 

Analytical Spike - The furnace postdigestion spike. The addition of a 
known amum of standard after digestion. 

BarcLgronnd Correction - A technique to compensate for variable background 
contribution to the instrument signal and the determination of trace 
metnls. 

Calibratirm - l&he establishment of an s.mlycical &me based on the 
absorbance, emission intensity, or other measured characteristic of 
known standards. The calibration standards must be prepared using the 
same type of acid or concentration of acids as used in the sample 
preparation. 

Calibration Blank - A volume of acidified deionized/distilled water. 

-ability - is a qualitative parameter expressing the confidence with 
which one data set cm be compared with ancrher. Sample data should be 
comparable with other mea~uement date for similar samples and sample 
conditions. 

Gapleteness - Completeness is defined as the percentage of meatsurements 
made which are judged to be valid measurements. The completeness goal 
is to generste sufficient amount of valid data based on project needs. 

Continuing Calibration - Analytical standard run every ten analytical 
samples or every 2 h, whichever is more frequent, to verify the calibra- 
tion of the analytical system. 

Control Limits - A range within vhich specified measurement results must 
fall m be compliant. .Control limits may be mandatory, requiring correc- 
rive action if exceeded, or advisory, requiring that noncompliant data 
be flagged. 

Correlation Coefficient - A number (I) which indicates the degree of 
dependence between two variables (concentrarion - absorbance). The more 
dependent they are, the closer the value to one. Determined on the basis 
of the least squares line. 

Data Quality Objectives - are qualitative ad quantitarive statements 
which specify the qualizy of the data required to support decision during 
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remedial response activities. Date quality objectives are determined 
based on the end uses of the data to be collected. 

Detection Lfdt - ne mi.nimum concentrations which must be accurately 
and precisely measured by the laborarory ad/or specified in the qulitY 
*ssuI*cc plan. 

Duplicates - Identical splits of individual samples which are tialyzed 
by the laboratory to test for method reproducibility. In this case, 
samples are split in the laboratory. 

Eqniyt kinsates - TIC fin.91 analyze-free water rinse from equipment 
cleaning collected daily during a sampling event. 

Field Blanks - 3Lank.s are collected and analyzed to determine the level 
of contamination introduced into the sample due to sampling teChPiqUe. 
They may consist of the source vaster used in decontamination and steam 
:leaning. At minimum, one ssmple from each event and each so"fce of 
~dter must be collected and analyzed. 

Fieid Duplicates/Splits - Samples that have been divided into two or more 
portions while in the field. Lacb portion is then carried through the 
re=ai-ing steps in the measurewnt process. A sqle may be replicated 
in rhe field or at different points in the an.alyrical process. FOI 
field replicazed samples, precision iaformarion uould be gained on homo- 
ge~e::~, badling, ship?*. storage, preparation, and analysis. 

2eplicace sarrples divided into two portions md sent to different labora- 
:ories and subjected ta the same environmental conditions and steps in the 
neasu=ewnt process as the split sugles. 

In.%trmn?nt Detection Emit - is defined in several ways. For example, 
(1) chat concentration of analpe uhich produces an ourput signal twice 
the :OO- mean square of the backgrorrndnoise may be determined under ideal 
co-dirioas o: (2) determined by multiplying by 3 the srandard deviation 
obtained for the analysis of a standard solution (each analyce in reagent 
<a-..?:) et a concentration of 3x-5x instrument detection limit DC three 
noncoxsecurive days wirh seven consecutive DellSueDentS per day. 

Internal Standards - Coopounds added to every standard, blank, matrix 
S?iiw ( c~:rizz spike duplicate, semp:e (for volatile), and sample extract 
(ior se=ivolazile) at a known concenrrarion prior to ana!ysis. Internal 
srazlards a:e used 8s the basis for quanritation of the rarger compounds, 
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L&oratory Control Suple - A control sample of known composition. &~eous 
md solid laboratory control samples are analyzed using the same sample 
preparation, reagents, and analytical methods employed for samples 
received. 

L&xatory Quality Assmulce coordinator - An employee of . lcboratory 
with no analysis ox production responsibilities and who implements QA 
and PC. This person is responsible for ensuring all quality problems 
.TC resolved. 

natrk - The predominant material comprisin'g the sample to be.er~alyzed. 
The most come-on matrices are water, soil/sediment, and sludge. 

tLtr5x Spike - An aliquor of a matrix (water or soil) spiked with known 
quantities of compounds and subjected to the entire malyriul procedure 
in order.to indicate the appropriateness of the method for the matrix by 
~&SlUing.XeCOVe~. .-~. 

Hatrix Spike Dqiiute - A second aliquot of the same ma&ix is 'the 
aatrix spike that is spiked in order to determine tbe precision of the 
method. 

Method Blank - A blank suple run to ensure reported anrlyzical results 
are not the results of laboratory contamination. 

Method Blank/Spike - Is the distilled and/or deionized water for soil or 
sand spiked vitb known compounds or elements. Tbe method blank as 
defined by Contract Laboreror/ Protocol for organics and the laboratory 
conrrol sample as defined by Contract Laboratory Protocol maybe use as 
the method flank/spike in the Navy 1ns:allation Restoration Progrm. 

- 

Mtbod Detection J.&its - Xinimua concentrations of a substance that CM 
be measured and reported with 99X confidence that the value is above 
zero. The saople is carried through the entire method under ideal 
conditions. 

Hetbod of StrnQrd Additions - Ibe addition of three increa,ents of a 
standard solution (spikes) to sample aliquots of the same size. tleasure- 
menus arc made on rbe original and after each addition. l-be slope, x- 
intercept, and p-intercept are determined by least-squares analysis. The 
analyte concentration is determined by the absolute value of the x- 
intercept. Ideally, the spike volume is low relative to the sample volume 
(-10X of the volume). Standard addition may counteract matrix effects; 
ir vi11 nor coL.7ze:acT SpeCtTal effeCrS. It is also referred to as 
srandard addition. 

Out of Control - tie or more of severs1 conditions relating to the plorting 
of con:101 date and indica:ing unacceptable results. 
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Percent Solids - The proportion of solid in a soil sample determined by4 
dryiag -3 aliquot of the srmple. 

Rccisioo - Heasure of the reproducibility of a set of replicate results 
among themselves or the agreement unong repeat observations made under 
the same conditions. .. . 

Replration Blank (Rergent Bl&, &tbod El&) - b mlfiia1 COntrOl 
that contains distilled, deiotized water md reagents, which is carried 
through the entire analytical procedure (digested and analyzed). An 
aqueous wthod blrnk is treated with the same reagents as a sample with 
a water matrix; a solid method blank is treated with the same reagents 
as a soil sample. 

Purge and Trap - in analytical technique used to isolate volatile 
(pugable) organ&s by stripping the compounds from water or soil ,by .a 
stream of inert gas, trapping the compounds on * porous polymer trap, 
and thermally desorbing the trapped compounds onto the grs cbromatogzapbic 
colunm. 

Quliry Assnrurcc - A planred system of activities (program) whose purpose 
is IO provide assur~~~ce of the reliability and defensibility of the data. 

Quality Control - A routine application of procedures for controlling 
the monitoring process. QC is the responsibility of all those performing 
:he hands-on operations in the field and in the laboratory. 

Reagent Water - Ueter in which an analyte is not observed at or above 
:he cinuauz quntitarion limit of the parameters of tirerest. 

Reco=my - Usually expressed as a percent. The numerical ratio of the 
833.a: of enalfle measured by the laboratory method divided by the known 
aout of analyre added to the masrix (i.e., spiked sample) to be analyzed. 

Reporting Detection Limits - The same as wthod detection limits with 
consideration given for practical limitation such as sample size; matrix 
inzerferences, and dilutions. 

Representatioeness - Expresses the degree to vhich.sample data accurately 
a.-.d precisely represent a charecteristic of .a population, parameter 
variations BL a s.amplFng point, or an anviroomental condition. Represen- 
:e:iveness is B qualitative parameter which is most concerned with the 
~rs?er design of the sampling program. 

Saxp;c Solding T~s - Times used TO ascertain The validity of results 
Sesel 03 rhe hoidirg time of the sample from time of collection to rime 
oi aaalysis or sample preparation. Holding times may very depending on 
rhe a3alpsis, EPA regional preference, etc. 
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*volatile &mpomds - Compounds amenable to analysis by erractigg of 
the sample with an organic solvent. Used synonymously with base neutral 
acid or extractable compounds. 

Serial Dilution - The dilution of l sample by a fnovn factor. when 
corrected by the dilution factor. the diluted sample must agree with the 
original undiluted sample within specified limits. Serial dilution may 
reflect the influence of interferlnts. 

.,., .~.~ . 

Spilrrs ,- Known amounts of specific chemical constituents added by fhe 
laborarmy to selected samples tb test the appropriateness md recover 
efficiencies of specific analytical methods within the actual sample 
marrices. 

StandardDeviation- The square root of the variance of a set of values. 

sulxogates - Compotzxi& added to,~eve~.blank, sample, -trLr spike, matrix 
spike duplicate, and standard md used to evaluate uulytical efficiency 
of the method by mersu?ing recovgy;" Surrogates are brominated, fluori- 
nated, or isotopically labelled,~c,ompounds not expected to be detected in 
environmental media. These are'used typically in organic methods. 

Tentative Identified cLxupourr& - Compounds detected in samples ,that are 
nor target cotspounds, internal standards or surrogate standards. u-p to 
35 peaks (those greater than 10% ,of peak ue11s or heights, of nearest 
internal standards) are subjected to mass spectral library searches for 
ren:a:ive identification. 

r 
Total Hetals - Andlyre elenen:s which have been digested priortoanalysis. 

Variance - The sum of the squares of the difference between the individual 
values of a set and the arithmetic mean of the set, divided by one less 
than rhe number of values. 

- 

Volatile Carpounds - Compounds amendable to analysis by the purge and 
rrap recbniques. Used synooymously with purgsble canpounds. 

Data Qualifiers' Definitions as defined by the Contract kboratory 
Rotocol for Organic Analysis 

ti - Indicates compound va% analyzed for but not detected. The sample 
quantitation linir must be corrected for dilution and for percent 
moisture. 

J - Indicates an esti=a:ed value. Tbis flog is used either when 
esrimaring B concentration for tentatively identified compounds 
where a 1:l response is assumed, 0: rhen the mass spectral data 
indicate rhe presence of a coopoud that meers rhe identification 
criteria bur the result is less than rhe salople quantitation 
limit but grearer rhan zero. 
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this flag applies zo pesticide results where the identification 
has been confirmed by gas chromatography/mass spectrometry. 
Single component pesticides 210 ng/ul in fhe final extract shall 
be confirmed by gas chroatography/aIss spectroavetry. 

B - ms flag is used when the &lyre is found in the associated 
blaak as vel! as in the sample. It indicates possible/probable 
blank ContBr :nation and vans the date user to take appropriate 
action. ms flag must b&used. for a TIC as well as for a 
positively identified XL compound. 

E - This flag identifies compounds whose concentrations ixceed the 
calibration range of the gas ch.ro~tography/~ss speCtrDMt= 
instrument for that specific ULalysis. This flag will E apply 
to pesticides/PC% analyzed by,GC/EC octhods. If one or more 
compounds have (I response greater.than full scale, the swle 
dr extract rrmst be diluted and rckalyzed. If the dilution of 
the extract causes any compounds identified in the first ULalysis 
to be below the calibration r&e ia the stcond analysis, then 
the results of both analyses shall be reported. 

D - This flag idexifies all compoi&d& identified in an analysis at 
II secondary diluzion factor. If .a saqle or extract is reanalyzed 
.er a higher dilution factor, as in the "E" flag above, the "DL" 
suffix is appended to the sample number on the Form I for the 
diluted sample, and all concentration values reported on that 
Torn I are flagged virhthe "3" flag. 

A - Tcis flag ind..ares that a TIC is a suspected aldol-condensation 
p.-oduct. 

X - Orher specific flags and footnotes may be required to properly 
define the resulrs. If used, they must be fully described and 
such description attached to the Sample Data Summary Package 
and the Case Narrative. If more than one is required, use -Y" 
end "2," as needed. If more than five qualifiers are required 
far B sample result, use the "X" flag to combine several flags, 
as needed. For instance, the "X" flag might combine the “A,” "B," 
and "D" flags for some sample. 

? - Qxality con::01 indicszes That data are nor usable (conpound 
nag or may not be prrsenr). Resampling and reanalysis are 
necessary for verification. 

Q - So axal~-rical result. 



-. 

GLOSSARY (continued) 

E- The reporrcd value is estimared because of the' presence of 
interference. An e*planatorynoce must be included under Comwnts 
OXI rhe covez page (if the problem applies fo all samples) 01 on 
rbe specific FORn I-IN (if it is an isolated problem). 

tl - Duplicare injecrion precision nor wt. 

N- Spiked sample recovery not uirbin conrrol limirs. 

s - Tbe reported value was determined by the flethod of Standard 
Additions. 

U - Postdisgesrion spike for Furnace Atwic Absorption analysis is 
out of control limits (ES-US%), while sample absorbance is less 
than SM! of spike absorbance. 

* - Duplicate aaalpsis not within control limits. 

+ - Carclarion coefficient for the tietbod of Standard Addition is 
less than 0.995. 

W (Hetbod) Qualifier 

"P" for ICP 

"Cl'" for Hanurl Cold Vapor AA 

“AV” for Automated Cold Vapor M 

"AS" for Semiautcxuated Sjxxtropbotome~ric 

"C" for flanusl Specrrophocomerric 

"T" for Tirrimetric 

"ST" if the analpe is nor required to be analyzed 

- 

- 
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Hailing Address for Premium Transport: 

Uartin Hariettr Energy Systems, Inc. 
Highway 58, Building K-lOO+A, Drop A20 
Oak Ridge, l?4 37830 

Mailing Address for Regular Hail: 

flrrtin Urrietta Energy Systurs, Inc. 
P.O. Box 2003 
Oak Ridge, TN 37831-7440 

Uitzi S. tiiller, Program Manager (615) 576-2361 

Duties: Organization and 'issignment of projects to staff, laboratory 
audits, QA/QC review, work plan review, etc., for all branches 
of the military. 

,. 
Henry H. Bei;o, Projict Iianager'ikl5) 576-1569 

Duties: Sampling plan review, work plan review, field audits, etc., for 
all branches of the military. 

Ahmed A. Halouma. Project Urnager (615) 571-7251) 

Du'.ies: Laboratory audits, PA/PC review. work plan reviev, etc., for 
Army and Corps of ruginters. 

h'ile A. Luedtke, Project Hanager (615) 57I.-8752 

Duties: Laboratory audits, QA/QC review, work plan review, etc.,’ for 

the Southern Division of the Navy and asbestos site survey pro- 
jects, plus backup for other project managers, as necessary. 

Gloria J. Hencer. Navy Project Hanrger (615) 576-1570 

Duties: Laboratory auidts, QA/QC review, work plan reviev, etc., for 
the Navy. 

narparet P. ogava. Secretary (57L-OLOO) 

?.ichard D. Ues:moreland. Project Hanager (615) 57L-8072 

Duties: Laboratory audits. QAiQC review. work plan review, etc., for 
the Air Force and Air National Guard: particularly those projects 

handled by HAZ'YR,i?o 
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Dennis L. Forsberg (615) 57L-8515 

Du:ies: Sampling plan reviev, work plan review, field audits, etc., for- 
all branches of the military. 

NESSA PROGRM CORTACTS 

Anthony R. Sturtzer (805) 902-Z&,9 

Elavy Energy and Environmental Support Activity 
Code 112E 
Building 835 
Port Hueneme, California 93OL3-SOlA 

Duf izs: . Program management of the Installation Restoration Program. 
Serves as the key contact for NIESA, EFD, and NCR. 

': 
Jerry Lione'lli . 

Du:ies: Assist in the program management cf the Installation Restoration 
Program. 

Srcohen Eikenberrg. Manager 

3--.ies: ttanagcr Of rhe Ins:allation Restoration Program. 
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