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EXECUTIVE SUMMARY

In February 1993, a team of Bechtel Environmental, Inc. and PTS radiological safety specialists
conducted a survey to characterize the radiological levels and distribution over the surface of Potential
Source of Contamination (PSC) 3 at Naval Air Station Jacksonville, Florida. The principal radiological
contaminant had been previously determined to be radium-226, used in the 1940-1950s time frame as a
luminous dial marker for aircraft instrumentation. The radium-226 contamination resulted from
operation of an instrument repair and maintenance operation on the base that utilized the luminous paint
as part of the facility operations.

The radiation survey consisted of a 30 ft by 30 ft grid-line gamma scan survey to locate elevated activity
in excess of twice the background. This grid pattern results in approximately 10 percent of the total area
being scanned. These elevated locations (hot spots) were then characterized to determine radiation level
and size as well as location within the pre-established grid system on the site. Radiation levels were
determined at the point of highest reading and consisted of beta, gamma, alpha, and dose rate readings.
The size of the elevated reading found was defined by the four compass points at which the gamma
reading fell to 20 percent above background. The hot spot characterization was supplemented by
recording the average gamma dose rate reading at each grid intersection point to provide a general
gamma profile over the site. Soil samples were taken on the site at selected locations chosen to be
representative of areal extent and level of activity encountered over the site,

The characterization identified seven locations over the 15 acre with elevated readings. Three of these
elevated areas were identified as hot spots (Nos. 52-01, 49-01, and 01-01A) that exceeded the twice-
background designation criteria. These hot spots were found to vary in size from several feet in diameter
to areas as large as a total grid (33 ft by 33 ft). Dose rates were measured as high as 12 pR/hr. The
average background at the grid intersections onsite is approximately 6.7 pR/hr. Radioisotope
concentrations in the soil samples from PSC 3 ranged from approximately 0.4 pCi/g to 1.1 pCi/g with an
average of 0.7 pCi/g. Radium-226 concentration in all cases was below the site release criteria of

5.4 pCi/g. '

RPTO007 ES-1
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1.0 INTRODUCTION

The U.S. Department of Navy, Southern Division, Naval Facilities Engineering Command intends to
conduct radiological remedial actions at Naval Air Station (NAS) Jacksonville, Florida in compliance
with federal regulations. Based on the operating history of the site, a total of 45 areas were identified as
requiring further investigation to determine whether remediation would be required to meet state and
federal guidelines.

Eighteen of the 45 specific areas within the NAS (Figure 1-1) have been identified as radiological
potential sources of contamination (PSCs). Of these areas, PSC 3, an approximately 15-acre area, has
been identified as a lower priority based on potential for contamination, estimated to be minimal based
on prior history. Detailed radiological characterization of PSC 3 was performed to determine whether
the extent and magnitude of radioactive contamination remaining onsite would require further remedial
actions. The radiological characterization entailed determination of the natural background radiation
level, identification of contaminants at NAS Jacksonville, and investigation of specific elevated radiation
zones on PSC 3.

Bechtel Environmental, Inc. (Bechtel), the Environmental Response Action Contractor, performed these
radiological characterizations in support of the remedial investigation being performed by ABB-
Environmental Services, Inc. (ABB-ES).

2.0 SITE HISTORY

The operating history of NAS Jacksonville has included handling and disposing of materials containing
low levels of radioactivity. Onsite activities involving such materials included:

e Aircraft instrument maintenance and repair (radium-226)
e Sandblasting and cleaning (thorium-232)

From June 28 to July 2, 1982, the onsite phase of a preliminary assessment (PA) was conducted as the
first phase of the Naval Assessment and Control of Installation Pollutants program. This program has
now been incorporated into the Navy and Marine Corps Installation Restoration (MCIR) program. The
purpose of the PA was to identify, assess, and control environmental contamination from past hazardous
materials storage, transfer, processing, and disposal operations. The PA identified 38 PSCs, of which 10
posed a potential threat to human health and the environment based on their Confirmation Study Ranking
System (CSRS) scores. Currently there are 45 PSCs identified within NAS Jacksonville, of which 18
have potential for radiological contamination.

2.1 PSC3

PSC 3 is an approximate 15-acre area located just east of the sewage treatment plant (Figure 2-1). This
area is the wastewater treatment plant (WWTP) Ex-Sludge Disposal Area in which the Navy dumped
approximately 20,000 tons of sewage sludge containing metals and organics from 1962 to 1980.

This PSC may have been exposed to sources of low-level radioactive material or radioactive
contamination over the past 50 years. Sources of low-level ionizing radiation in the form of luminous
instruments and abrasive grits are known to have been used at the site. Radium-226 was used as the
source of luminescence in aircraft electrical components. Abrasive grits used to clean aircraft
components contain elevated levels of radium-226 and thorium-232.

RPTO07 1
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Figure 1-1 PSC Locations
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Figure 2-1 PSC 3 Grid System
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Figure 5-1 PSC 3 Hot Spot Locations
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3.0 RADIATION SURVEY PLAN

PSC 3 has been designated as a nonsuspect area with possible residual radioactivity above background
levels attributable to prior operations at NAS. Bechtel developed a radiological survey plan that provides
for radiation monitoring of each grid-line and grid-line intersect of PSC 3 to identify areas exhibiting
radiation levels that may be in excess of accepted cleanup standards. This plan also provides for the
identification of radioisotopic concentrations in soil and sediment samples from PSC 3 through analytical
investigations to assist in the design of remedial actions. The baseline for determining the significance
of elevated radiation readings was derived from background radiological assessments in and around NAS
Jacksonville”. The radiological cleanup standard to be applied at NAS Jacksonville is 5 pCi/g above
background for radium-226 in soil @) This will be confirmed by in situ surface measurements and
surface soil samples.

3.1 PSC 3 PREPARATION

In order that a systematic method of radiation surveying could be employed and a convenient process of
location identification be established, it was necessary to develop a grid system on PSC 3 from which
work efforts and study findings could be related. The entire 15 acres of PSC 3 were surveyed and
marked into a 33-ft (10 m) grid pattern by a licensed civil survey subcontractor. This grid, shown in
Figure 2-1, was located to a Florida State benchmark that ties it to the state grid system. As the grid was
established, stakes with the proper identification notation were positioned at each grid intersection,
thereby providing appropriate markers to assist the radiation survey operation. Each grid intersect was
assigned an identification number that assisted data collection and provided markers to which specific
findings could be located.

The performance of grid-line scan surveys required that the surface of PSC 3 be cleared of shrubs, trees,
and grass to a height no greater than 2 in. The areas covered with grass, small shrubs, and bushes were
cut to an acceptable length using a farm tractor equipped with a bush hog. In the event that an area of
PSC 3 was covered with very thick forest the area was landscaped using a subcontractor for removal. In
this effort, all trees with trunks less than 5 in. in diameter were removed and all undergrowth was cut at
ground level. The performance of radiation survey operations and landscape clearing was systematically
scheduled so that clearing operations resulted in a minimal impact on the survey efforts.

3.2 RADIOLOGICAL CHARACTERIZATION PROTOCOLS

The primary purpose for radiologically characterizing PSC 3 was to determine its radiological conditions
compared to background levels at NAS Jacksonville and to identify the extent and magnitude of
radioactive contaminants and sources that were excluded in previous cleanup efforts. The protocol based
on a grid-line survey is applicable to an area designated as “nonsuspect” from a radiological standpoint.
The information from these studies may be used as a verification and final survey in future decisions
pertaining to free release of PSC 3.

3.2.1 Methods of Detection
The detection of radiation-emitting sources and contaminants is normally achieved through either direct
reading surveys with appropriate radiation detection instruments or by analytically determining

radioisotopic concentrations in media using specific laboratory protocols. The methods used for
characterizing PSC 3 involved both of these processes.

RPT007 4
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3.2.1.1 Direct radiation reading surveys

Four specific direct reading survey operations were performed that accurately defined the radiological
conditions of PSC 3. Initially, a gamma scan survey and a grid-line intersect gamma survey were
conducted using a 2" by 2" sodium iodide (Nal) detector to identify locations where radiation levels
exceeded twice the background levels. In this survey, general area radiation levels were noted and “hot
spots” were located, identified, and marked. The second survey involved the detailed characterization of
hot spots by defining their radiological contours and measuring their peak radiation emissions. The
measurements included gamma emissions, using a 2" by 2" Nal detector; gamma dose rates, using a UR
meter; beta emissions, using a thin window pancake GM detector; and alpha emissions, using a zinc
sulfide (ZnS) alpha scintillator detector. The description of the instruments used is summarized in
Table 3-1. A third survey consisted of direct gamma emission and gamma dose rates near ground
surface at each grid intersect location to characterize the average radiation status of PSC 3. A final
survey was performed consisting of gamma dose rate measurements one meter above the surface at five
random grid intersects using a highly accurate pressurized ion chamber (PIC) detector.

3.2.1.2 Analytical investigations

Radijation detection on PSC 3 was only intended to verify that the site is not contaminated. The survey
was not intended to develop detailed characterization of site media. Therefore, soil sampling and
analytical study was limited to obtaining radiation information for areas where direct surveying was not
possible and for identifying the radioisotopes present in the media of potential hot spots. Radiological
surveys were performed of the underlying soil where soil samples were collected. These surveys were
intended to identify whether contaminants from the source area have migrated into the surrounding soil
during the period of exposure. The information developed in these studies may also provide an order-of-
magnitude comparison of radioisotopic concentrations with direct radiation readings.

3.2.2 Methods of Operation

The performance of grid-line radiation scans of large land areas required the implementation of
operational methods that ensure total survey coverage and thorough collection of relevant data. The
radiation surveys on PSC 3 were performed using the 33 ft by 33 ft grid pattern that had been established
to organize the survey methodology and to identify exact locations of findings. Each east-west grid-line
was assigned a specific letter and north-south grid-line a specific number, then arrays of 3 by 3 grid-lines
were further defined by a grid block number to assist worker operations by providing a simple system for
collecting and recording the field data.

Survey operations were conducted by radiation workers equipped with Nal detectors and gamma count
rate meters following a prescribed method of monitoring. The instrument workers walked a specific
pattern on each grid-line accompanied by a helper who recorded data, mapped surface features, marked
hot spot locations, and obtained supportive radiation measurements.

The survey method involved starting at a corner of the grid to be surveyed. The Nal detector was moved
from side to side while walking at a pace of about 2 ft per second. The detector was swung in a
serpentine pattern approximately 3 ft in width at a height of approximately 2 in. above the ground
surface. In using this procedure, the detection capability of the radiation instruments provided a high

RPT007 5
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Table 3-1
Portable Survey Instruments

Activity Detector type Model Readout
Dose rate pressurized ion chamber Reuter-Stokes HR/hr
Dose rate 1"x1" Nal detector Ludlum 19 pR/hr
Gamma flux 2"x2" Nal detector Ludium 44-10 cpm
Beta flux thin window pancake GM detector Ludlum 44-9 cpm
Alpha flux ZnS (A;g) alpha scintillator Ludlum 43-65 cpm
RPT007 6




probability for the detection of elevated gamma radiation emissions. This type of walkover survey was
performed along each grid-line.

During the performance of these surveys, locations that exhibited elevated gamma emissions (hot spots)
greater than 2 times the background radiation level, determined for each instrument as part of the daily
source check, were marked with flags and assigned specific identification numbers. The gamma
radiation levels for these locations were noted on data sheets and detailed characterization surveys were
conducted at a later date. Each hot spot was precisely located by measuring its distance from the
southeast corner of the grid within which it was present. These measurements were recorded as (x,))
coordinates.

Hot spot characterization involved developing a radiation contour by defining the boundaries that
exhibited radiation levels 20 percent higher than background levels and precisely locating the point
within each hot spot which had the peak gamma, beta, and alpha radiation levels. Separate data sheets
for the hot spot information were generated to emphasize the size and radiation features of the various
hot spots.

The normal background radiation characteristics of PSC 3 were evaluated daily by measuring the local
site background gamma, beta, and alpha radiation before the start of characterization. The intent of these
daily background checks was to identify the range of the local “apparent” site background.

4.0 BACKGROUND DETERMINATION

Standards for both radium-226 and thorium-232 in soil are provided in regulations from the U.S.
Environmental Protection Agency (EPA), in 40 CFR 192, “Health and Environmental Protection
Standards for Uranium and Thorium Mill Tailings.” For concentrations in soil, this value is:

< 5.0 pCi/gram above backgroundcz)

Past cleanup and disposal activities involving these materials were based on regulatory standards that
have been superseded by standards that are more directly applicable to the radioisotopes of interest and,
in many cases, more restrictive than the previously applied standards. NAS Jacksonville is being
resurveyed to evaluate the existing levels of residual activity for determining the needs of and planning
the actions for further remediation.

To support remediation, it is necessary to determine the background activity against which the release
criteria will be applied. The background levels for this site have been determined and reported in
“Radiological Background determination for the NAS Jacksonville site”™ in detail. These results are
adopted to be applicable for PSC 3.

The background characterization consisted of a series of in situ measurements and soil samples at each
selected location. The in situ measurements consisted of the following:

e PIC detector pR/hr
e uR meter pR/hr
e Gamma flux using 2"x2" Nal detector cpm
e Beta activity cpm

e Alpha activity cpm
RPT007 9




The soil samples were analyzed at an offsite radiochemistry laboratory for the following activities:

e Total uranium

e Uranium-238 and daughters (naturally occurring)
e Radium-226 and daughters (naturally occurring)
e Thorium-232 and daughters (naturally occurring)
e Potassium-40 (naturally occurring)
e Cesium-137 (fallout)

Since radium-226 and thorium-232 were the radioisotopes associated with past site activities, accurate
determination of the background contribution was important. During remediation and final gamma
clearance surveys, reliance will be placed on the in situ measurements using the LR meter and the

2" by 2" Nal detector. The PIC, used in this background study, will be employed as a secondary
measurement standard for background level measurements, in addition to being the primary background
dose rate measurement. The performance of the other instruments will be corrected for future
application onsite, using the PIC as the secondary standard.

The findings of the “Radiological Background determination for the NAS Jacksonville site”V report

regarding background information could be summarized as follows:
The criteria for unrestricted release (£ 5 pCi/g) would be met for 2"x2" Nal detector response of:
Ry < 4,750 cpm above background
4.2 RESULTS - IN SITU MEASUREMENTS
The radium-226 that represents background at NAS Jacksonville is given as:
Maximum = 0.99 pCi/g
Minimum = 0.37 pCi/g
Average = 0.58 pCi/g

For conservatism, use the low value, above which the release criteria is added. This implies that
remediation has satisfied the criteria for unrestricted release when the residual activity for radium or
thorium is:

SR <54 pCi/g
The exposure rate corresponding to the site background was determined to be 6.4 pR/hr.
5.0 DATA ACQUISITION
The radiological characterization of PSC 3 is based upon in situ measurements of gamma, beta, and

alpha emissions, and on gamma dose rate measurements. These in situ measurements were
supplemented with sample analysis for isotopic identification and quantification.

RPT007 8
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5.1 SURVEY INSTRUMENT PERFORMANCE VERIFICATION

At the beginning of each daily characterization effort, each survey instrument was performance checked
using a fixed source of radioactivity. This source check was performed using the following NIST
traceable sources:

e 2"x2" Nal detector: 1 pCiand 2 pCi cesium-137
* R meter: 1 uCiand 2 uCi cesium-137
e Pancake GM detector: 4,016 dpm strontium-90
= Alpha scintillator: 16,800 dpm thorium-230

The daily response for each detector was plotted on a control chart prepared for each individual
instrument. If the instrument response was within the £20 percent of the initial baseline, the instrument
was acceptable for use. If the response fell outside the 20 percent band, the instrument was removed
from service.

5.2 GRID-LINE SCAN SURVEY RESULTS

PSC 3 grid-lines were surveyed by scanning the accessible surface area. Prior to initiating the scan
survey, the grids established by ARCs Surveying using ABB-ES work plans were numbered sequentially.
The scan was performed as described in Section 3 using a 2"x2" Nal detector and ratemeter. Local
background was noted for each grid and compared with background values recorded offsite during daily
source check to insure the grid survey was not starting over a hot spot. As the grid scan progressed,
elevated readings greater than 20 percent of the start point background were noted. If the scan exceeded
twice the start point background, the location was noted on a survey map for further detailed
characterization. The field survey logs for the grid-line and intersects surveys are provided in

Appendix A.

During this survey seven suspect locations were identified to have elevated readings (Table. 5-1). Three
of these elevated areas were identified as suspected hot spots (Nos. 52-01, 49-01, and 01-01A, which are
designated by a “*” in the comment column of Table 5-1. They were further investigated and will be
discussed in Section 5.3. The remaining surveyed areas indicated no elevated readings.

5.3 HOT SPOT CHARACTERIZATION

Upon completion of the grid-line scan survey described in Section 5.2, each elevated activity location
that exceeded twice the start point background was further characterized. This characterization consisted
of the following measurements:

e gamma emission rate on the ground surface : 2"x2" Nal detector

e beta emission rate on the ground surface: thin-window pancake GM detector
e alpha emission rate on ground surface: alpha scintillation detector

e gamma dose rate on ground surface: MR meter

A map showing locations of hot spots encountered during this survey is shown on Figure 5-1. A
summary of the hot spot activity levels is provided in Table 5-2. The (x,3) coordinates starting as (0,0)
are located in the southeast corner of each grid block. The highest gamma activity among the hot spots
were observed at Location 01-01A. These levels were 12,000 cpm and 12 pR/hr, with corresponding
background levels of 2,400 cpm and 6.4 pR/hr, respectively. Appendix B provides the survey data
sheets for hot spots.

RPTO07 9
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PSC 3 Elevated Readings Summary

Table 5-1

No. Location ID

¥ counts (cpm)

Background (cpm)

Comments

1 01-01A
2 17-01
3 42-01
4 18091
5 49-01
6 52-01
7 53-01A

9,000-15,000

8,000
8,300
8,000
8,200
8,300
8,000

2,700
2,700
2,700
2,700
2,700
2,700
2,700

multi-hit area

*

* Characterized further.
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Figure 5-1 PSC 3 Hot Spot Locations
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Table 5-2
PSC 3 Hot Spot Characterization

Hot spot Hot Reading results (cpm) Exposure
coordinates spot o4 5 Y rate
(x») 1D bkg m bkeg m bkg m (LR/h)
(-4'0",25'0") 01-01A 0.5 2 322 90 2,700 12,000 12
(-0'6",22'0") 49-01 0.5 0 322 55 2,700 7,400 10
(-1'0",1'0") 152-01 0.6 3 34 59 2,700 7,400 10

bkg = Background reading

m = Field measurement reading

PSC average background dose rate = 6.8 pR/hr
NAS-JAX average background dose rate = 6.4 pR/hr

,
I '

I-. _ :-I
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5.4 SOIL SAMPLE RESULTS

A total of ten surface (0- to 6-in. depth) soil samples were obtained on PSC 3. These samples were
analyzed for radioisotopic content to confirm the identity of the primary contaminant(s). The results of
the radiochemistry analysis for radium-226 are provided in Table 5-3. The location of these sample
points is shown on Figure 5-2. The laboratory analysis reports and sampling data sheets are provided in
Appendix C. The radium-226 activity from the samples ranges from approximately 0.54 pCi/g to

1.05 pCi/g, with an average concentration of 0.674 pCi/g. None of the samples analyzed exhibited
radium-226 concentrations greater than the 5.4 pCi/g release criteria established for this site.

5.5 PIC MEASUREMENT RESULTS

A total of 57 PIC readings were obtained on PSC 3. A summary of the results for these readings is
provided in Table 5-4. The location of these points is shown on Figure 5-3. The PIC survey data sheets
are provided in Appendix D. The PIC average reading within PSC 3 ranges from approximately 6.1uR/h
to 8.9 uR/h, with an average reading of 6.6 pR/h. '

6.0 SUMMARY OF RESULTS

The grid-line scan surveys were intended to locate areas of elevated activity (hot spots) that had potential
to exceed release criteria. Areas that exceeded twice the background of the start point of the grid were
marked for further characterization. At each grid intersection, the local gamma background was noted.
Along each of the grid-lines and at each grid-line intersection in PSC 3, the local background varied from
6.1 uR/hr to 8.9 pR/hr (compared to NAS Jacksonville background that varies from 5.7 tR/hr to

7.8 uR/hr).

As a result of the walkover survey, three areas were noted that exceeded twice local background. In situ
characterization of these hot spots indicated a maximum surface dose rate of 12 pR/hr (Location 01-01A).

None of the soil samples taken from randomly selected locations in PSC 3 contained elevated radium-
226 concentrations >5.4 pCi/g; however, no soil samples were obtained at the suspected hot spot
locations. Because of the limited (10%) coverage, and the elevated surface readings, it is not possible to
conclude that PSC 3 can be designated as available for unrestricted radiological release. A more detailed
survey protocol to define the level and composition of the elevated areas noted here will be required
before additional decisions regarding the need for remediation can be made.
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Table 5-3
PSC 3 Analytical Results of Soil Samples for 226Ra

v count at sample “**Ra concentration
Sample location location (cpm) (pCi/g)
MMI8 6,053 0.702
GG15 5,617 0.468
HH25 5,886 0.502
FF20 5,099 0.537
BB21 5,889 0.654
Ql6 5,668 0.738
KI2 4,985 1.05
L25 6,340 0.754
117 5,257 0.766
E17 5,493 0.568

Average (0.674

'! '
i i
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Table 5-4

PSC 3 PIC Measurement Results

PIC Reading (uR/h)

Location Avg Max Min
BB17 6.2 9.7 5.1
BB2- 6.4 7.6 5.6
BB23 6.4 7.7 5.3
BB26 6.4 9.0 5.6
EE13 6.8 8.0 5.6
EEL6 6.5 7.6 5.6
EEI9 6.2 8.0 5.2
EE21 6.6 7.6 5.6
EE24 6.6 8.1 5.7
HHI12 6.8 8.2 5.8
HHI15 6.5 7.8 5.6
HHI18 6.6 8.2 5.7
HH21 6.2 7.8 5.0
HH24 6.5 7.8 3
HH27 7.0 8.8 6.1
KKI11 6.8 8.3 5.6
KK14 6.7 8.1 5.6
KK17 6.7 8.2 5.7
KK20 6.6 82 5.7
KK27 6.8 93 5.8
NNI3 6.7 7.7 6.2
NN16 6.7 7.7 6.2
NNI9 6.9 8.1 6.0
NN22 6.7 8.3 5.3
NN25 6.7 8.3 5.3
NN26 6.4 1.7 5.5
Al7 6.8 8.0 5.7
D13 6.3 8.5 5.7
Dlé6 6.6 7.8 5.8
D19 6.8 8.5 5.8
17
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Table 5-4 (continued)

PIC Reading (uR/h)

Location Avg Max Min
G10 6.1 7.7 5.1
G13 6.3 7.7 5.1
Gl6 6.9 8.0 6.0
G19 7.2 8.3 5.8
G22 8.7 10.0 8.0
J10 6.2 7.8 5.1
J13 6.6 7.4 5.6
J16 6.5 8.0 3.6
J19 6.8 8.5 5.7
J22 7.0 9.0 6.0
125 7.0 9.0 6.0
MI1 6.2 7.7 52
Ml14 6.9 8.5 5.7
M17 6.6 9.7 5.7
M20 6.8 8.2 5.7
M?23 7.0 8.1 6.0
M26 7.7 9.7 6.3
P10 6.2 7.9 4.8
P16 6.6 8.5 5.8
P19 6.8 8.0 5.8
P22 6.3 7.8 5.5
Q26 6.7 8.5 5.7
S11 6.2 7.1 5.1
§17 6.6 8.0 5.8
S21 6.7 8.3 5.6
524 6.6 8.1 5.6
527 78 9.2 6.7

- NAS-JAX background 6.4 7.8 5.7
18
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APPENDIX A
FIELD DATA ACQUISITION FORMS:

GRID-LINE AND GRID-LINE INTERSECTION
WALKOVER SURVEY DATA
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NAVY RAC SOIL SAMPLING RECORD

Page 147

' D DATA ACQUlSlTlON FORM

YAD Cows r\ Tyra-tioal

Logbookj'x SS o0

Form ID - 1 of {

|| { -ampling Event:
I

D Planned Coordinates

E‘ Estim

u]:lSurveyed Coardinates

X 1AMPL1N_G STATION ated
Station 1D Station Type ) Grid Plane Northing Easting Units
-2 ENV — - — -
'l'[”J\MPLE
Sample 1D Sample Collection Interval start:
J Type Interval end:
l_ JXoo ls50) GrV Method Date Time By
TRowgl. 2-21-95 |(Hog | T- Vowwtri~
| Neather Conditions: ol ear
Field Loghook(s)/Pgs. ES&H Jrnl{s)Pgs SEIR No.
L - = Y Tx .o
| Zontainer Information N
ANALYTES CONTAINER PRESV. CONTAINER COMMENT
ID
E/PEST/FCB 250 ML AMBER NONE - =
d CYANIDE 250 ML AMBER NONE — -—
- METALS 250 ML AMBER NONE . -
d‘jAD ANAL IC Container NONE ol 429 0D -
B VOC 125 ML NONE -— -~
dUPH 250 ML AMBER | NONE - -~ -
| PAH 250 ML AMBER NONE - -
iL
d!
.LL
-
) F‘arks:
- |
lh Recorded By: Date Checked and Reviewed By: Date
T Roowtlet 2- 21~ 95~




H

q p) iATA ACQUISITION FORM

NAVY RAC SOIL SAMPLING RECORD

Page 148

l-mpling Event:

RAD  Comdrrmation

Logbook

Jx 35S ooy

Form ID - 1 of 1

B \MPLING STATION D Planned Cocrdinates Estimated D Surveyed Coordinates

Station ID Station Type Grid Plane Northing Easting Units
l Psc 3-3 E NV — - — -
JMPLE
\lample D Sample Callection Interval start:
| Type Interval end:
{ JX @ 1é6 = Method Date Time By
1 : S¥S _
| T llowet 72-21-45 |lzz | 77 Cpuirthes
’ ~_eather Conditions: Clear
r Field Logboaok(s)/Pgs. ES&H Jrnl{s)Pgs SEIR No.
- - L o .O
v
[ sntainer Information
ANALYTES CONTAINER PRESV, CONTAINER COMMENT
‘ 1D
}'—‘ !m /PEST/PCB 250 ML AMBER | NONE - -
250 ML AMBER NONE - -
250 ML AMBER NONE - -
IC Container NONE T op14éol 317 2538
125 ML NONE _— -
250 ML AMBER NONE - -
250 ML AMBER NONE - -
.Gks:
Recorded By: Date Checked and Reviewed By: Date
' Roortre e AR AR 31
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. li DATA ACQUISITION FORM

NAVY RAC S0OIL SAMPLING RECORD

Page 149

Zb‘ampling Event: R AD C’DU-VH‘M-hokJ l Loghook Ty SS oo % Form 1D - 1 of 1
AMPLING STATION Planned Coordinztes Estimatad [] Surveyed Coordinates
Station {D Station Type Grid Plane Northing Easting Units
Pose 3-4 E NV - — > e
|| sampLe
hs‘ample 1D Sample Collection Interval stan:
- Type Interval end:
% Sx o 16 1 SFS Method Date Time By
Trower 2-21-886 11126 |T. [QovautRres
i ‘Weather Conditions:  Leosy
Field Logbook(s)/Pgs. ES&H Jrni(sPgs SEIR No.
e L =y JY.pos8
Zontainer Information N
ANALYTES CONTAINER PRESV, CONTAINER COMMENT
D
o INAE/PEST/PCB 250 ML AMBER NONE - -
{CYANIDE 250 ML AMBER NONE —_ -
--\-\ VIETALS 250 ML AMBER NONE - -
‘ RAD ANAL IC Container NONE IX ool6701 3614240 ,'
- JOC 125 ML NONE - -
‘ TPH 250 ML AMBER NONE - -
W pAH 250 ML AMBER NONE - -
il
i[
Date Checked and Reviewed By: Date

Recorded By:

' T. Roumtree.
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{ELD DATA ACQUISITION FORM

NAVY RAC S0IL SAMPLING RECORD

Paga 150

"‘;Iijampling tvent: KD Corr ‘rl ryrnatioal Logbook "!) x 5SS OO‘{ Form ID - 1 of 1
' SAMPLING STATION [_—l. Plennzd Cocrdinates Estimatad D Surveyed Coordinatas
” Station ID Station Type Grid Plane Nerthing Eastir;g Unizs
Pec¢c 35 E NV ~ - - —
1
= I;Sﬁ\.l'\m:’l.f?.
“ Sample ID Sample Collzction interval start;
Type Interval end:
_ " J x 00 163 < F4S Meathed Date Time By
‘, | TowReL 2-21-96" 111 3] 7. Pau,u-}-ﬁén
- “ Weather Conditions: . lean
l Field Loghbook(s)/Pgs. ES&H Jrnl(s)Pgs SEIR No.
I A
" Container Information
h ANALYTES CCNTAINER PRESV. CONTAINER COMMENT
1D
BV A E/PEST/PCB 250 ML AMSER | NONE - - X
| cvanioe 250 ML AMBER | NONE - - N
! METALS 250 ML AMBER | NONE — - L
| raD anaL IC Container NONE Tx ool ol 2o 27000
. vOC 125 ML NONE - -
| TPH 250 ML AMBER | NONE - -~
. . PAH 250 ML AMEBER NONE - -
'marks:
0
| Recorded By: Date Checked and Reviewed By: Date
! vt P € Z2-r!-15




LD DATA ACQUISITION FORM

NAVY RAC S0OIL SAMPLING RECORD

Page 146

[ 3ampling Event:  KAD

Com Frrmatiom

Loghook :IYL 55 Oo4

Form ID - 1 of 1

-

EL’Ianned Coordinates

Estimated

D Surveyed Coordinates

SAMPLING STATION
Station 1D Station Type Grid Plane Northing Easting Units
Psc 3 -] ENvV — - — -
"“@AMPLE
' Sample ID Sample Collection Interval start:
) Type Interval end:
JIx oo 1640l SFS Methad Date Time By
Troweld 2-21-49& oz l-)?ou»-l-fcn..
| Weather Conditions: C.Lear
| J
u Field Logbook(s)/Pgs. ES&H Jrni{s)Pgs SEIR Na.
[ —— _1 Jx. 008
Container Information
ANALYTES CONTAINER FRESV, CONTAINER COMMENT
D
WL E/PEST/PCB 250 ML AMBER NONE - -
] CYANIDE 250 ML AMBER NONE - -
| METALS 250 ML AMBER | NONE - -
i| RAD ANAL IC Container NONE Rol 278533 -
B vOC 125 ML NONE - ~
l" TPH 250 ML AMBER NONE - -
{ PAH 250 ML AMBER NONE - =
..marks:
_ ]L-
. L Recorded By: Date Checked and Revieswed By: Date
_ } T. F?wﬁtree.— 7-2(-935%




NAVY RAC SOIL SAMPLING RECORD

Page 151 of 200

| sampling Event: . R AD

Com P\ Yrra 410 r

Logbook ITx S ©®0 &

Form ID - 1 of 1

JAMPLING STATION

D Planned Coordinates

Estimated

[ﬂurveyed Coordinates

Station 1D Station Type Grid Plane Northing Easting Units
Pse-3-¢6 ENV ~ - - ~

]u.‘\MPLE

Sample 1D Sample Collection lnterval start:
| Type Interval end:

Jx oo LS SFs Method Date Time By

: TroweLs 2-201-95 [1/AZ | T. Rovmtres
;' Weather Conditions: Cleay
_“ Field Logbook{s)/Pgs. ES&H Jrnl(s)Pgs SZIR No.
L - /- L, 94 JIx, oos

Zontainer Information

ANALYTES CONTAINER PRESV. CONTAINER COMMENT
’ D

- 250 ML AMBER | NONE

CYAN!DE: 250 ML AMBER NONE
§ vieTALs. 250 ML AMBER | NONE
| RAD ANAL IC Container NONE Inl27551 Ixooit9e)
j voc 125 ML NONE '
| TPH 250 ML AMBER | NONE

PAH 250 ML AMBER NONE
i
i!
_’\arks:
il
," Recorded By: Date Checked and Reviewed By: Date

T. Respi+tec 2-20-95 ]




NAVY RAC SOIL SAMPLING RECORD

Page 152 of 200

Sampling Event: RrD Ce pf\ rwa How

Loghook Tx S5 oS

Form ID - 1 of 1

D Planned Coordinates

D Surveyed Coordinates

Estimated

ﬂ\ SAMPLING STATION
_ " Station 1D Station Type Grid Plane Northing Easting Units
| Psec 34 BNV ~ - _ i
. SAMPLE

| Sample 1D Sample Collection Interval start: 4_‘
- Type Interval end:

) -S‘X ool 70 Epv Method Date Time By

I Trewel 2-21-95 N47 | 7. RewamtTres
‘l Weather Conditions: Clee v

"

‘— Field Loghbook(s)/Pgs. ES&H Jrnl(s)Pgs SEIR No.
| ) — I - L, 94 Tx. 005

LComainer Information

ANALYTES CONTAINER PRESV. CONTAINER COMMENT
1D
I
E/PEST/PCB 250 ML AMBER NONE
"""“'"'(;: ANIDE 250 ML AMBER NONE
'lrMETALS 250 ML AMBER NONE
™ RAD ANAL IC Container NONE 172537 I oo l700]
llr voC 125 ML NONE |
- TPH 250 ML AMBER NONE
'IrPAH 250 ML AMBER NONE
'iiarks:
S —

' e J——

l Recorded By: Date Checked and Reviewed By: Date
l T, Kouartree 2-Z(-95 |




NAVY RAC SOIL SAMPLING RECORD

Page 153 of 2C0

avr-'npling Event: _an CDAJ-rm +10ad Loghook JX €5 o0& Form (D - 1 of 1
SAMPLING STATION D Planned Coordinates [E] Estimatad D Surveyed Coordinates
Station ID Station Type Grid Plane Northing Easting Units
Psc 3-8 M — R - -
AMPLE
| sample ID Sample Collection Interval start:
Type Interval end:
1)(@ 171 SES __ Method Date Time By
T Towe 2-2/-95 S5 | T Khoartreas
Neather Conditions: Q‘Lf&f
Field Logbock(s)/Pgs. ES&H Jrnl(s)Pgs SEIR No.
— B Tx. 005
—LComainer lnformatlion
ANALYTES CONTA!NER PRESV. CONTAINER COMMENT
_ ID
E/PEST/PCB 250 ML AMBER NONE
s WO NIDE 250 ML AMBER NONE
! METALS 250 ML AMBER | NONE
8 RAD ANAL IC Container NONE 0!7 2535 Ix oo/7o)
il voc 125 ML NONE '
W TPH 250 ML AMBER NONE
l PAH 250 ML AMBER NONE
|
|
[
:
L
...
|
." Remarks:
=
o ecorded By: Date Checked and Reviewed By: Date
" T E?oumf‘te. 2-2-75




NAVY RAC SOIL SAMPLING RECORD

Page _15= of

208

Sampling Event: IZA'D Con Frrmatop

Logbook JTw €< o085

FormID - 1 af 1

D Planned Coordinates

[E] Estimatad

D Surveyed Coordinates

‘- SAMPLING STATION
- . Station 1D Station Type Grid Plane Northing Easting Units
| PS¢ 3-9 ENV - - — =~
* SAMPLE I'
Sample ID i Sample Collection Interval start: lx
i Type Interval end: ;
!
- Method Date Time By i
I Jxeclte s Troewed 2-21-5 1151 | T Roontita |
‘Weather Conditions: Clear :
d Field Loghook(s)/Pgs. ES&H Jrnl{s)Pgs SEIR No.
| | - e \ %'pgrjﬁ TX. 0057
LContainer Information :
‘(7 ANALYTES CONTAINER PRESV. CONTAINER COMMENT
1D
E/PEST/PCB 250 ML AMBER NONE
- TOTANIDE 250 ML AMBER NONE
l” METALS 250 ML AMBER NONE
W RAD ANAL IC Container NONE o728 36 Ix o617 2ol
I voc 125 ML NONE ' '
.- TPH 250 ML AMBER NONE
ll PAH 250 ML AMBER NONE
I
..
|
..
l
'.
.!
&  Remarks:
R
| Recorded By: Date Checked and Reviewed By: Date
!i 1. Remomtres - U -98




NAVY RAC SOIL SAMPLING RECORD

Page _155 of 200

AN

.;amplmg Event: RAD QOUEL’(‘M)'O& Logbook "X x &5 poS Form ID - 1 of 1
%QAMPUNG STATION Planned Coordinates Estimated D Surveyed Coordinates
Station 1D Station Type Grid Plane Northing Easting Units
g5¢ 3-10 EroV - - - -
—
{AMPLE
Sample ID Sample Collection Interval start:
' Type Interval end:
s Ty oo 112 SFS Methaod Date Time By
Trewct 2-21-96 1zot | T Rousstrea
Neather Conditions:
‘ Field Logbook(s)/Pgs ES&H Jrnl(s)Pgs SEIR No.
/
Container Information
ANALYTES CONTAINER PRESV. CONTAINER CONMMENT
"__ 1D
n IPEST/PCS 250 ML AMBER | NONE
" ZYANIDE 250 ML AMBER NONE
{ ETALS 250 ML AMBER NONE
RAD ANAL IC Container NONE 2612534 Txoorrsol
d ocC 125 ML NONE
250 ML AMBER NONE
'[ PAH 250 ML AMBER NONE
.‘rr:rks:
” Recorded By: Date -Checked and Reviewed By: Date
' wTice 2-2(-35 |
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GENERAL ENGINEERING LABORATORIES

Laboratory Cert{fleations

Mociine today’s peeds witlt a vision for tomorroe, STATE GEL Jai
z = FL ESTIS6/729%  E3747v/%7453
-’J/( - NC 233
ITORY sC 10120 10582
- ™ 02534
VA 0015]
l CERTIFICATE OF ANALYSIS WL 99988779
_ Client: Bechte]
PO Box 350
_ QOak Ridge, Teanessee 37831-0330
Contact: Ms. Lori Keller
I Project Description: Cecil Field/JX
cc: BECH00354 Report Date:  March 03, 1995 /_- Page lof2
PSC
l Sample ID : JX00164 SF5 A - ,
= . ACKT\OY
B Lab ID 19502398-27 SAMPLE 3 L < MM \8
Matrix : Soil
l Date Collected : 0272195
_ Date Received 1 02/2295
Priority : Rush
. Collector : Client
~ Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C
logical
ma PHA - 10 izems
Cesinm-137 0203 +/-0.0418 0.0325 0.100 pCi/g 1.0 MDS 03/01/95 0042 62185 1 1
Potassium-40 2.82 +#-0450 . 0.265 1.00 pCug 1.0
Radium-226 I 0702 +/-0.0895 0.0539 1.00 pCi/g 1.0
Radivm-228 ] 0.863  +-0.138 0.104 1.00 pCug 1.0
Thorum-228 J 0978 +-0.0555 0.0410 5.00 pCig 1.0
Thorium-230 J 0.702  +/- 0.0895 0.0539 1.00 pCi/g 10
" Thorium-232 ] 0970  +/- 0.0551 0.0407 200 pCig 1.0
Thorium-234 i 232 +-118 1.02 5.00 pCig 1.0
Uranivm-235 U 0.0661 4/-0.0972 0.170 1.00 pCig 1.0
Uranium-238 J 232 +-1.18 1.02 5.00 pCig 1.0
l M = Method Method-Description
M1 HASL 300
C = Container Lab. Contalner ID Reference ID
9502398-27.01 JX0016401

TR




225@&2‘675‘5’6943/01-0943‘003-01

l =~ %
e z )
' . z GENERAL ENGINEERING LABORATORIES
Laboratory Certifleations
rill . Mecting roday’™s decds witl o vision for connsrrony, STATE GEL oy
“ - FL 563 EST277/07 0
l “, o NG oy ST
ATORVY ' SC 10120 10552
™ 0293«
‘ VA 00151
_ CERTIFICATE OF ANALYSIS Wl 99988779
Client: Bectitel
PO Box 350
. Oak Ridge, Tennessee 378310350
Contact: Ms. Lod Keller
' Project Description: Cecil FieldJX
ec: BECHO0394 Report Date:  March 03, 1995 . Page 20f2
. Sample ID : JX00164 SFS
l C = Contalner Lab. Container ID Reference ID

*otes:
. be qualifiers in this report are defined as follows:
J indicates presence of analyte < RL (Report Limit)

'.icatcs preseace of analyte < DL (Detect Limit)

This data report has been prepared and reviewed
. n accordance with General Exngineering Laboratories
itandard operating procedures. Please direct
any questions to your Project Manager, Linda Darrington at (803) 556-8171.

Sy .

l Anm Report Specialist
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GENERAL ENGINEERING LABORATORIES

2256%

Laboratory Certifleartons

Meeting today s needs with a vislon for ramoriow. STATE GEL £
FL ESTIS6/E72%4 ER7.077/87.453
NC 233
5C 10120 10582
™ 02934 .
: YA 00151
. CERTIFICATE OF ANALYSIS W sensT
: Cliept: Bechtel]
l PO Box 350
- Oak Ridge, Tennesses 378310350
Contact: Ms. Lon Keller
I Project Description: Cecil Field/TX
cc: BECHO0394 Report Date: March 03, 1995 Page 10of2
i i PsC 3 :
| Sample ID : JX00165 SFS ~, = _ -
e osmanay | SAMPLE 3-2 Locanion GGIS
Matrix : Soil
! Date Collected t 022185
Datz Received : 02r22m5
B Priority : Rush
l Collector : Client
Parameter Qualifler Result DL RL Units DF Analyst Date Time Batch M C
~ Samma PHA 10 items
Cesium-137 0.187 +/-0.0354 0.0286 0.100 pCi/g 1.0 MDS 03/01/95 Q657 62183 1 1
. dptassium-40 2.71 +/-0.465 - 0.228 1.00 pCi/g 1.0
= 2 adim-226 I 0.468  +/-0.0785 0.0482 1.00 pCi/fg 1.0
Radiom-228 J 0.575 +/-0.137 0.0883 1.00 pCi/g 1.0
Thorium-228 I 0.631 4/~ 0.0506 0.0404 5.00 pCig 1.0
M Thorium-230 J 0468 +-00785 0.0482 1.00 pCi/g 1.0
Thonum-232 ] 0.686 +/-0.0502 0.0400 - 200 pli/g 1.0
Thorium-234 19) 0.706 +-0.713 0.966 5.00 pCifg 1.0
Uranmium-235 U 0.0982 +/-0.0854 0.155 1.00 pClg 1.0
Uranium-238 u 0.706 +/-0.713 0.966 5.00 pCig 1.0

M = Method Method-Description
HASL 300

c1 . 9502398-28.01 TX0016501

! = Container Lab. Contaiper ID Reference ID

[
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GENERAL ENGINEERING LABORATORIES

Laboratory Certiflcations

Meciinz ioday™s necds wirh a visian for onorros, STATE GEL E51

FL

ES7136/372684  EX7:72/87258

NC 233
sC 10120 10582
™ 02934
, VA 001351
CERTIFICATE OF ANALYSIS WL 99988779
Client Bechtel
PO Box 350
Oak Ridge, Teanessee 37831-0350
Contact: Ms. Lord Keller
Project Description: Cecil Freld/JX
l 2 BECH003%4 Report Date:  March 03, 1995 Page 20f2
l Sample ID : IX00165 SF$
L = Container Lab. Container ID Reference ID

1

Notes:

' " qualifiers in this report are defined as follows:
¥ dicates presence of analyt= < RL (Report Limit)
U indicates presence of analyte < DL (Detect Limir)

. .1s data report has been prepared and reviewed
_jn accordance with General Engineering Laboratories

ndard operating procedures. Please direct
" ¢ questions to your Project Manager, Linda Darrington at (803) 556-8171.

Amnalytical Report Specialist
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! L GENERAL ENGINEERING LABORATORIES
Laboratary Certifleations
o - Mecting today's needs weitly a vision for iomaorrow, STATE GEL EPI
' %, & FL  ESTIS6ATIN  ES7amarsrass
I s 1on
10120 10582
TN 02934
) VA 00151
! CERTIFICATE OF ANALYSIS W 9Ty
- Client: Bechte]
! PO Box 350
j * Qak Ridge, Tennesse= 37831-0350
Conptact: Ms. Lori Keller
' Project Description; Cecil Field/JX
l cc: BECH00394 Report Date:  Mazxch 03, 1995 —\> N Page 1of2
- Sample ID : IX00166 SFS = _ -
LD osoasnay - OAMPLE 3-3 LocaTion QRS
Matmix : Soll
' Date Collected 1 Q22195
o Datz Received 1 0272295
! Priority : Rush
l Collector : Client
Parameter Qualifler Result DL RI, Units DF Analyst Date Tlme Batch M C
glcal
~ yamma PHA - 10 items
Cesium-137 0459 +/-0.0514 0.0291 0.100 pCig 10 MDS 03/01/05 0701 62183 1 1
Potassinm-40 278 +/-0478 0.289 100 pCi/g 1.0
edinm-226 J 0502  +/~0.0765 0.0496 1.00 pCi/g 1.0
_ Radjum-228 J 0.837 +/-0.123 0.0898 1.00 pCi/g 10
lTborium—ZZS J 0.818 +/-0.0524 0.0350 5.00 pCig 1.0
B Thorinm-230 J 0502 +/-0.0765 0.0456 1.00 pCi/g 1.0
Thorium-232 1 0.811 +/-0.0520 0.0387 200 pCig 1.0
Thorium-234 J 102  +-0882 0.791 500 pCug 1.0
Jranium-235 U 0.0798  +-0.101 0.151 1.00 pClg 1.0
Jraninm-238 J 1.02 +/- 0.882 0.791 500 pCig 1.0
l M = Method Method-Descriptlon
l M1 . HASL 300
C = Container Lab. Contalner ID Relerence ID
l 21 9502398-29.01 TX0016601

[
i
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l.[ z GENERAL ENGINEERING LABORATORIES
Laboratory Certifleuons
i - - _\/L‘L’I'I-II_L' {r-(/u‘\' nceds witlt u \'f.\i(lll_ftll' Lo, STATE GEL ETL
3 < FL ESTIS6MTI  Estarorgress:
P NC 23
il A7 OR\ ! sC 10120 10582
™ 02934
. VA 00151
. CERTIFICATE OF ANALYSIS WL 99588770
Client: Bechtel
. PO Box 350
b QOak Ridge, Tennessee 37831-0350
Contact: Ms. Lot Keller
l Project Description: Cecil Field/JX
cc: BECHOO0394 Report Date: March 03, 1995 Page 202
! Sample ID : IX00166 SFS
l C = Container Lab. Contalner ID Reference ID

Notes:
' "he qualifiers in this report are defined 2s follows:
J indicates presence of analyte < RL (Report Limit)

mixcalm presence of analyte < DL (Detsct Limit)

__ This data report bas been prepared and reviewed
! ‘n accordance with General Engineering Laboratories

standard operating procedures. Please direct
any questions o your Project Manager, Linda Darrington at (803) 556-8171.

! C%WZ/// Cm\

l A.nalytxml Report Specxalxst
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l - [ E GENERAL ENGINEERING LABORATORIES
Laboratory Certiflcations
. . - - Mecrtng today s necds witly a vision for romiorreny, STATE GEL =1
"4r Rg FL ES7IS68T284  E37472/57453
l % ITORY ;g %3?"0
- 2 10582
™ 02934
. VA 001351
. CERTIFICATE OF ANALYSIS WL 99938779
Client: Bechtel
l PO Box 350
" Qak Ridge, Tennesse= 378310350
Contact: Ms. Lo Keller
l Project Deseription: Cecil Field/JX
cc: BECHQ0394 Report Date: March 03, 1995 Page lof2
) i PsC 3
Sample ID : JX00167 SFS ~ _ — —
bt sorsaae —SATPLE 3-u LocsTion TR0
Matrix : Soil
. Date Collected 1 0212185
= Date Received 1 QU295
. Priority : Rush
l Collector : Client
Parameter Quallfier Result DL RL  Uuits DF Analyst Date Time Batch M C
logical
= Summa PHA - 10 items
Cesium-137 0.193 +/-0.0344 0.0264 0.100 gCig 1.0 MDS 03/01/85 0703 62183 1 1
! Potassium-40 266  +-0369 0.252 1.00 pCig 1.0
Radium-226 J 0537 +-0.0751 0.0517 1.00 pCi/g 1.0
Radium-228 ] 0.827 +-0.141 0.0981 1.00 pCig 1.0
B Thorium-Z28 I 0.778 +/-0.0559 0.0456 500 pCig 1.0
Thonum-230 J 0537 +-0.0751 0.0517 1.00 pCi/g 1.0
" Thorium-232 ] 0.772  +/-0.0555 0.0452 200 pCig 1.0
Thorium-234 J 1.64 +/- 0.830 D.853 5.00 pCig 1.0
l Uranium-235 U 0.141  +-0.0941 0.169 1.00 pCi/g 1.0
= Uranium-238 J 1.64 +/- 0830 0.853 500 pCug 1.0
l M = Method Method-Description
l M1 HASL 300
C = Container Lab. Container ID Referepce ID
. Cl _9502398-30.01 JX0016701

A
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= GENERAL ENGINEERING LABORATORIES
Laboratory Certlficatlons
Mecting ioday's necds witl a viston for romoriow, STATE GEL EPL
FL ESTIS6/S7294  ES7472/57458
NC 233
5C 10120 10582
TN 02934
. . YA 00151
CERTIFICATE OF ANALYSIS Wl 999887TR
Client: Bechte]
l PO Box 350
_ Oak Ridge, Tennessea 37831-0350
Contact: Ms, Lori Keller
l Project Description: Cecil Field/TX
" cc: BECH00394 Report Date: March 03, 1995 ‘ Page 20i2
l Sample ID : JX00167 SFS
. C = Container Lab. Contaiper ID Reference [D

otes:

ie qualifiers in this report are defined as follows:
ndicates presence of analyte < RL (Report Limit)
U indicates presence of analyte < DL (Detect Limit)

-

This data report has been prepared and reviewed
mein accordance with General Engineering Laboratories
andard operating procedures, Please direct
"y questions to your Project Manager, Linda Darrington at (803) 556-8171.

Analydcalh?:ﬁﬁpa:iaﬁst
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E 2 GENERAL ENGINEERING LABORATORIES
. Laboratory Certifleatfons
- Meertng today s necds witlt q vision for iomorron, STATE GEL Bl .
e = FL ES7156/37294  E3T4T2/57458
I O,(lr( W NC 233 '
_ | R sC 10120 10532
™ 02934
VA 00151
l CERTIFICATE OF ANALYSIS Wl 998871
_ Client: Bechtel
l PO Box 350
- QOak Ridge, Teunessee 57831-0350
Contact; Ms. Lord Keller
! Project Description: Cecil Field/JX
cc: BECH 4 eport Date: March 03, 1995 Pag
ECHO0039 Repo D 1 ge 1of2
Sample ID : JX00168 SFS — - —_
[ S Cvsomosar | SAMIPLE 3-S LocaTion BB
_ Marurix : Soil
l - Date Collected : Q2195
Y Date Received 1 0W2m5
. Priority : Rush
| Collector : Client
Parameter Qualifler Result DL RI. Units DF Analyst Date Time Batch M C
ogical
PHA - 10 items
Cesium-137 0.164 +-0.0218 0.0183 0.100 pCi/g 1.0 MD3 03/01/95 0705 62183 1 1
Potassium-40 229 +- 0286 0.192 1.0 pCi/g 1.0
!ladium—?_'lﬁ ] 0654  +/-0.0629 0.0383 1L.00 pClg 1.0
Radium-228 I 0.973 +-0.110 0.0654 100 pCi/g 1.0
a8 Thorinm-228 J 104 +-0.0465 0.0349 5.00 pCife 1.0
Thorium-230 J 0.654 +/-0.0629 0.0383 1.00 pCug 1.0
"~ Thorinm-232 J 1.03 +-0.0461 -0.0346 200 pCug 10
Thorium-234 J 1.74 +/- 0598 0.450 5.00 pCig 1.0
l ranium-235 ] 0.158 +/- 0,121 0.141 1.00 pCi/g 1.0
== Uranium-238 J 1.74 +- 0598 0.650 5.00 pCifg 1.0

! M = MBt_hOd

Method-Description

l M1 HASL 300
C = Container Lab. Contalner ID Reference ID
l Cl 9502398-31.01 TX0016801

]

J

e




g 1 5@7&01 -0043-002-01

.
A . T
= GENERAL ENGINEERING LABORATORIES
Laboratory Certifleations
o Meering today s peeds witl a vision for tomorros, STATE GEL EPI
<_— FL ESTI563T29%  ES7472/87453
NC 233
5C 10120 10582
™ 02934
. VA 00151
CERTIFICATE OF ANALYSIS Wl 99988779
Client Bechtel
l PO Box 350
- Oak Ridge, Tennessee 37831-0350
| Contact: Ms. Lori Keller
i Project Description: Cecil Field/TX
cc: BECHO00394 Report Date: March 03, 1995 Page 20f 2
' Sample ID : JX00168 SES
C = Container Lab. Container ID Reference [D

otas:
rac qualifiers in this report are defined as follows:
" . .ndicates presence of analyte < RL (Report Limit)
Wmux presence of analyts < DL (Detact Limit)

!

“This data report bas been prepared and reviewed
giiin accordance with General Enginecring Laboratories
@ zndard operating procedures. Please direct
.aly questions to your Project Manager, Linda Darrington at (803) 556-8171.

I Al A @m

. Analytical chon Specialist

L /|
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- Meenny [U(/u_\‘ Woreeds wirh a l'l'.\'l-UH.f‘HI' tinnorrony,

Z °  QENERAL ENGINEERING LABORATORIES

Laboratory Certifications
STATE GEL EP[

3 FL ES7156/872%4  EST4TUS57458
l o < NC 233
| ITORY 5C 10120 10582
\ ™ 02934
VA 00151
l CERTIFICATE OF ANALYSIS W 99988779
. Client: Bechta]
' PO Box 350
: Oak Ridge, Tennessee 37831-0350
Contact: Ms. Lori Keller
! Project Description: Cecil Field/JX
cc: BECHO00394 Report Date:  March 03, 1995 Page lof2
: PSC 3
. Sample ID 1 JIX00169 SES — _ —
| Lab ID Lstsgean - oPTIPLE 36 LocaTion Q6
Matnix : Soil
l Date Collected 1 022195
Date Received 1 02285
Priority : Rush
! Collector : Client
Jarameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C
ogical
mma PHA - 10 items
.Cesium-137 0258 +-0.0431 0.0419 0.100 pCig 1.0 MDS 03/01/95 0708 62183 1 1
¥ Potassium—40 189  +-03504 0384 1.00 pCig 1.0
. tadium-226 ] 0.73%8  +-0.0934 0.0802 1.00 pCig 1.0
Ladium-228 J 0976  +/-0.150 0.125 1.00 pClg 1.0
Thorium-228 J 0.983 +/-0.0642 0.0495 5.00 pCi/g 1.0 .
, Chorium-230 J 0.738  +/-0.0934 0.0802 1.00 pClg 1.0
[horium-232 b 0.980 +-0.0637 0.0491 200 pCi/g 1.0
“Thorium-234 U 0930  +-1.12 120 5.00 pCi/g 1.0
! Jranium-235 U 0.0960 +/-0.107 0.154 1.00 pCig 1.0
"~ Jranium-238 U - 0.930 +-1.12 120 5.00 pCig 1.0
M = Method Method-Description
1 HASL 300
. Lab. Contalner ID Reference ID
i JX0016501

1

M
C = Container

9502398-32.01

I\lﬂﬂlhflll\ﬂll\ﬂlﬂllUﬂllllllllﬂﬂllﬂlﬂﬂllll_ﬂll
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GENERAL ENGINEERING LABORATORIES

Laboratory Cert!flcatlons

Mecting rodav's needs with @ vision for tomorrow, STATE GEL B
’ ' FL ESTIS6RTI0M  E37472/57458
NC 33 '
sC 10120 10582
™ 02934
‘ VA 00151
i CERTIFICATE OF ANALYSIS Wl 99985779
Client: Bechte]
i PO Box 350
| Oak Ridge, Teonesses 37831-0350
Contact: Ms. Lon Keller
Project Description: Cecll Field/JX
ce: BECHO0394 Report Date:  March 03, 1995 Page 20f2
I Sample ID : {00169 SFS
C = Container Lab. Contalner ID Reference ID

otas:
lN.nc qualifiers in this report are defined a5 follows:
indicates presence of analyte < RL (Report Limit)
U indicates presence of analyte < DL (Detect Limit)

1 his data report has been prepared and reviewed
in accordance with General Engineering Laboratories
andard operating procedures. Please direct
ay questions to your Project Manager, Linda Darrington at (803) 556-8171.

(’@ \,é/ C//M

Analyuczl Report Specialist
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l : 2 GENERAL ENGINEERING LABORATORIES
Labaratory Certifleatlons
_ g o Mecting ioday’s needs with a vision for tanoerone, STATE GEL =71
3 & - . FL ES7156/372%s  E374TU5753
ITowRy s5C 10120 10532
B : ™ 02934
_ _ VA ol
! CERTIFICATE OF ANALYSIS WL 99938779
Client: Bechtel
. PO Box 350
QOak Ridge, Tennessee 378310350
Contact: Ms. Lol Keller
' Project Description: Ceeil Freld/IX
 cc: BECHO00394 Report Date:  March 03, 1995 Page 20f2
' Sample ID : JXDO173 SF3
' C = Contalner Lab. Container ID Reference [D
otes:

ne qualifiers in this report are defined as follows:
= indicates presence of apalyte <RL (Report Limit)
U 'id_icazs presence of analyte < DL (Detect Limit)

shis data report has been prepared and reviewed
in accordance with General Engineering Laboratories
tandard operating procedures, Please direct
"~ _ny questions to your Project Manager, 1inda Darrington at (803) 556-8171.

Analyucal ch-ort ) pecxahst
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GENERAL ENGINEERING LABORATORIES

Mecting taday’s needy wirlt a vision for omeorrie,

CERTIFICATE OF ANALYSIS

Laboratory Certifleations

STATE GEL EPI

FL EST7IS6/8T294  ES7472/8745%
NC 233 ’
SC 10120 10582

™ 02934

YA 00151

W1 99983779

. Cliept: Bechtel
l PO Box 350
-~ Quak Ridge, Tennessee 37851-0350
] Contact: Ms, Lorl Keller
l' Project Description: Ceeil Field/TX
- cc: BECHO0394 Report Date: March 03, 1995 Page 1of2
l PSC 3
Sample ID :IX00172SFS  C p - 3-9 L acsT\o
- Lab ID Lgsoz08as O ! PLE Ton 417
; Marrix : Soil
' Date Collected : 0221795
- Date Received 1 02285
Priority : Rush
' Collector : Client
© carameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C
ogical
ma PHA - 10 items
~ Cesium-137 0531 +/-0.0719 0.0352 0.100 pCz/g 1.0 MDS 03/01/5 1103 62183 1 1
' Potassinm-40 258  +/-0589 . 0333 1.00 - pCug 1.0
F tadium-226 ] 0.756 +- 0.100 0.0578 1.00 pCig 1.0
Radium-228 ] 0.731  +/-0.145 0.106 1.00 pCig 1.0
) Thorium-228 J 0.871 +/-0.0625 0.0456 5.00 pCig 1.0
§ [horium-230 J 0.766  +/-0.100 0.0578 1.00 pCi/g 1.0
Thorinm-232 J 0.864 - +/-0.0620 0.0492 200 pCig 1.0
- Thorium-234 J 126  +-0547 0.966 500 pCig~ 1.0
{ Uramjum-235 U 0.0881 +-0.130 0.190 1.00 pCi/g 1.0
= Jraninm-238 J 126  +-0547 0.966 500 pCilg 1.0
! M = Method Method-Description
! HASL 300
. C= Contalner Lab. Contafper ID Reference ID
! o | 9502398-35.01 JX0017201

(e
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GENERAL ENGINEERING LABORATORIES

Mevtine today’'s needs with g vision for tomorraw,

" CERTIFICATE OF ANALYSIS

Laboratory Certifleatlons

STATE GEL EPI

FL ES7156/37294 EZ7472/87453
NC 233

5C 10120 10582

™ 0294

YA 00151

Wi G998RTTY

- <
. RATORIVT

Client: Bechtel
PO Box 350
Qak Ridge, Tennessee 37831-0350Q
Contact: Ms. Lon Keller
l Project Description: Cecil Field/TX
— =: BECH0039%4 Report Date:  March 03, 1993 Page 2of2
. Sample ID : JX00172 SFS
C = Container Lab. Coptalner ID Reference ID

e qualifiers in this report are defined as follows:
dicates presence of apalyte < RL (Report Limit)
U indicates presence of analyte < DL (Detect Limit)

“

" is data report has been prepared and reviewed
in accordance with General Engineering Laboratories
ndard operating procedures. Please direct
® v questions to your Project Manager, Linda Darrington at (803) 556-8171.

I \/’:%M /A gjcmq

Analytical Report Spccxallst
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GENERAL ENGINEERING LABORATORIES

Laboratery Certlfl=atlons

N Mecting today's sceds with a vision jor wanoriomy, STATE GEL EPL
l ’4—0 g :Ié %337:55/37394 E37472/87458
- % lTOR\‘( ’ 5C IOI‘.‘O 10582
; ™ 02934
A ) . . va 00151
. CERTIFICATE OF ANALYSIS W 99983779
Client: Bechtel
l PO Box 350
: Oak Ridge, Tennessee 37831-0350
Contact: Ms. Lor Keller
l’ " Project Description: Cecil Field/TX
| cc: BECH00394 Report Date: March 03, 1995 Page 1of2
. PSC 3
Sample ID : JX00173 SFS — _ _ -
.  lwm Cosovngs | OAMPLE 3710 LocaTion &7
- Matrix : Soil
! _ Date Collected 1 02721095
Date Recrived 1 02722195
Prionty : Rush
l Collector ' : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M C
oA PHA - 10 items
Cesium-137 0.251 +-0.0439 0.0306 0.100 pCi/g 1.0 MDS 03/01/55 1105 62183 1 1
! Potassium-40 263  +-0429 . 0317 100 pCilg 10
} adium-226 J 0.568 +/-0.0753 0.0634 1.00 pCi/g 1.0
Radium-228 J 0.821 +-0.136 0.0965 1.00 pCi/g 1.0
Thorium-228 J 0.781 +/-00577 0.0462 5.00 pCig 1.0
i Thorjum-230 J 0568 +/-00753 0.0634 1.00 pCig 1.0
Thorium-232 I 0.775 +/-0.0572 0.0458 . 200 pCilg 1.0
v Thorium-234 ] 157 +/-1.02 1.02 5.00 pClg 1.0
! Uranium-235 U 0.0560  +-0.105 0.182 1.00 pCi/g 10
Uranium-238 J 157 +-1.02 1.02 5.00 pCi/g 1.0
! M = Method Method-Description
l Ml HASL 300
C = Container Lab. Contalper ID Reference ID
c1 9502398-36.01 JX0017301

R




GENERAL ENGINEERING LABORATORIES

Laboratory Ceritflextions

Moeerting todoy’s needs witlt a vision for oniorow, STATE GEL =1
:'Ié :I;:;":;TISGJ'S:-N EST372/87458
sC 10120 10582
™ 0793
. VA 00151
CERTIFICATE OF ANALYSIS W 99588779
Client: Bechtel
PO Box 350
Oak Ridge, Teanessee 37831-0350
Contact: Ms. Lod Keller
Project Description: Cecil Field/TX
cc: BECHO00394 Report Date:  March 03, 1995 Page 1af2
PSC 3 -
Sample ID : JX00170 SFS — _ —
s somopay OMMIPLE 3-7 LOCATION 1T\
Marrix 1 Sell
Date Collectad : 0272195
Date Received 1 02/22/95
Poonty : Rush
Collector : Client
/
Parameter Qualifler Result DL RL Units DF Apalyst Date Time Batch M C
logical
= “vumma PHA - 10 s
_ Cesjum-137 0.403  +/~0.0436 0.0325 0.100 pli/g 1.0 MDS 03/01/85 0712 62183 1 1
“otassium-40 229  +/-0473 0.299 1.00 pCifg 1.0
b ladium-226 1.05 +/-0.0979 0.0647 1.00 pCifg 10
Radium-228 101 +-0137 0.0903 1.00 pCifg 1.0
Thorjum-228 J 0.840 +/-0.0584 0.054% 5.00 pCifg 1.0
& [horum-230 1.05 +-0.0979 0.0647 1.00 pCig 1.0
SThorium-232 J 0.833 +/-0.0579 0.0545 2.00 pCig 1.0
Thorium-234 J 150 +-1.29 1.17 500 pCig 1.0
Jramium-235 U 0.154  +-0.106 0.192 100 pCug 1.0
" Jranium-238 J 150 +/-1.29 1.17 5.00 pCig 10

9502398-33.01

M = Method Method-Description
M1 HASL 300

C = Container Lab. Contalner ID Reference ID

1? 1 TX0017001

TR
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?—. GENERAL ENGINEERING LABORATORIES |, . ¢

- Meering today's needys wicl w vision for ionorrow, STATE GEL Bl
N = FL E97156/57T294  E3747287458
Oﬁ, o NC 233
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