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_.. ___ --.:.:. _._._._ 

EXECUTIVE SUMh’lARY 

In February 1995, 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 area1 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-O 1,49-O 1, and 0 1-O 1 A) 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 $Uhr. The 
average background at the grid intersections onsite is approximately 6.7 $Uhr. 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. 
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Figure 2-1 PSC 3 Grid System 



Figure 5-1 PSC 3 Hot Spot Locations 



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 

(1) 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 (1 0 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 \yere 
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. 



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 (NaI) detector to identify locations where radiation levels 
exceeded twice the background levels. In this survey, ~enera l  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" NaI detector; gamma dose rates, using a pR 
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 

Radiation 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 NaI 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 NaI detector was moved 
from side to sidk 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 



Table 3-1 
Portable Survey Instruments 

Activity Detector type Mode1 Readout 

Dose rate pressurized ion chamber Reuter-Stokes 1.1 Rlh r 

Dose rate 1 "XI " NaI detector Ludlurn 19 @ / h r  

Gamma flux 2"x2" NaI detector Ludlum 44- 10 CPm 

Beta flux thin window pancake GM detector Ludlum 44-9 CPm 

Alpha flux ZnS (Ag) alpha scintillator Ludlum 43-65 CPm 



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 comer of the grid within which it was present. These measurements were recorded as (x,y) 
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 5 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 DETERMLNATION 

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 background(2) 

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 
LLR~diologicnl Bockground determindon for the NAS Jackronviile sire"") in detail. These results are 
adopted to be appIicabIe 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: 

PIC detector 
pR meter 
Gamma flux using 2"x2" NaI detector 
Beta activity 
Alpha activity 



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

Total uranium 
Uranium-2;X and daughters 
Radium-226 and daughters 
Thorium-232 and daughters 
Potassium-40 
Cesium-137 

(naturally occurring) 
(naturally occurring) 
(naturally occurring) 
(naturally occurring) 
(fa1 lout) 

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 pR meter and the 
2" by 2" NaI 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 Bockground deten,~iriotion for the NAS JucksonviNe rife"") report 
regarding background information could be summarized as follows: 

The criteria for unrestricted release (1 5 pCi/g) would be met for 2"x2" NaI detector response of: 

R, < 4,750 cpm above background 

4.2 rClESULTS - JN 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: 

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. 



5.1 SURVEY 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: 

2"x2" NaI detector: 1 pCi and 2 pCi cesium-137 
pR meter: 1 pCi and 2 pCi cesium-137 
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 k20 percent ofthe initial baseIine, 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"xZ" NaI detector and ratemeter. Local 
background was noted for each y i d  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. 52-0 l , W O  1, and 0 1-0 1 A, which are 
designated by a "*" in the comment column of Table 5;l. 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: 

gamma emission rate on the ground surface : 2"x2" NaI detector 
beta emission rate on the ground surface: thin-window pancake GM detector 
alpha emission rate on ground surface: alpha scintillation detector 
gamma dose rate on ground surface: pR 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 (XJ) coordinates starting as (0,O) 
are located in the southeast comer 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 pWhr, respectively. Appendix B provides the survey data 
sheets for hot spots. 



Table 5-1 
PSC 3 Elevated Readings Summary 

No. Location ID y counts (cprn) Background (cpm) Comments 

multi-hit area * 

- 

* Characterized further. 



Figure 5-1 PSC 3 Hot Spot Locations 
* 



Table 5-2 
PSC 3 Hot Spot Characterization 

Hot spot Hot Reading results (cpm) Exposure 
coordinates spot a 6 Y rate 

(xtJJ> ID b k  rn bkg m bkg rn ( F h )  

(-41011,251011) 01-01A 0.5 2 32.2 9 0 2,700 12,000 12 

bkg = Background reading 
rn = Field measurement reading 
PSC average background dose rate = 6.8 pR/hr 
NAS-JAX average background dose rate = 6.4 pR/hr 



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 pCiIg, 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 6.1 pWh 
to 8.9 pWh, with an average reading of 6.6 pWh. 

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 pWhr to 8.9 pR/hr (compared to NAS Jacksonville background that varies from 5.7 p R k r  to 
7.8 pRfhr). 

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 pWhr (Location 0 1-0 IA). 

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. 



Figure 5-2 PSC 3 Soil Sample Locations 



Table 5-3 
PSC 3 Analytical Results of Soil Samples for " ' ~ a  

y count at sample "bRa concentration 
Sample location location (cpm) ( P W >  

MMlS 6,055 0.702 

Average 0.674 



Figure 5-3 PSC ; PIC Measurement Locations 



Table 5-4 
PSC 3 PIC Measurement Results 

PIC Readinz (pR/h) 
Location Avg Max Min 



Table 5-4 (continued) 

PIC Reading (pR1h) 
Location Avg Max Min 

M26 

P i 0  

P16 

P 19 

P22 

426 

S l l  

S17 

52 1 6.7 8 3 5.6 

524 6.6 8.1 5.6 

S27 7.8 9.2 6.7 

NAS-JAX background 6.4 7.8 5.7 



1. Bauer, V. Hermann (Bechtel) to B. K. Moring (SOUTHDIV), "Radiological Background 
Determination for the NAS Jacksonville Site," Jan. 11 ,  1995. 

2, USEPA, 40 CFR 192, "Health and Environmental Standards for Uranium and Thorium Mill 
Tailings," January 5, 198;. 
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sm: 
LOCATlON: 

( TECHNICIANS: 

Meter Meter Serial S Pmbe Probe Calibration 
iL'c/?I 

(WpdmodeT) -1) Date 



s m .  
LOCATION: 

TECHNICIANS: 

- - FIELD DATA ACQUISmON FORM 

WALKOVER GAMMA SCAN DATA S H E T  

L L L  

PAGE LA-%- 





FlELD DATA ACQUISITION FORM 

WALKOVER GAMMA SCAN DATA SHEET --- 

SCALE: b e ? ' .  ( r -7  
/ - REVIEWED BY: 

imw : 

' . 

&b 
DA : ? d ~ i d %  

1 SI-E . 4 " CLV&+ i c a ~ ~ w q  L* 
LOCATION: 

TECHNICIANS: j. 7 . b ~ ~  ~'VI RL~M 22.2 I sq13~ii~)  W - I G  ik.5 
J .. 

. ic., C- j m4 CL+&W* 222 \ 
. (iqc,gq($ qq-10 l/F.;;/CT 

0 
G . 3h;iut.lb~---- 

INSTRUMENTS 

Meter 

(typelmcdel) 

Caiibration 

cat@ 
Probe Meter Serial d Probe 

(tyFdrnodelJ 







FIELD DATA ACClUlSmON FORM 

rrnne --..- DATERAG: Meter .. I - 
(Q-pdmodeT) 

- 

' LOCATION: 

1 TECHNICIANS: 

I $+t7' 
- 

REVIEWED BY: SCALE : b# ? 
@'211 8 52-C- 1 R ~ A R K S  (~otes): 1 . 



FIELD DATA ACWISmON FORM 



WALKOVER GAMMA SCAN DATA SHEET - .  

45lRUMENTS 

h l n t a r  Meter  Serial % Probe Cai ibdon 



- FIELD DATA ACQUISmON FORM 

fin 

6.2' x h.7 
I '  

REVIEWED BY: 
/-30 - 95. 

SCALE : 

REMARE (Notes): f i \ ~  h f i  Q dfi lon~jA& A GVp~fi# * .  



WALKOVW GAMMA SCAN DATA SHEET 



s,, 
LOCATION: 

- REID DATA ACQUISmON FORM 
PAGE 



FIELD DATA ACQUIS~ON FORM 

WALKOVER GAMMA SCAN DATA SHEET 

INSlRUMEi\TTS 

Meter Meter Serial % Probe Probe Calibration 

ZYG 0 9 (typelmodel) m d m o d e l )  (typelmodel) Date 

' 6-2 7 .  

SCALE : 6.g' =- REVIEWED BY: &!4&&//3~7-~J- , 8 \ 9 5  + 



RELD DATA ACQUlSmON FORM 

WALKOVER GAMMA SCAN DATA S H E T  

LJP 
D A T E  

s m  
LOCATION: 

TECHNICIANS: 



FIELD DATA ACQUISITION FORM .-' 

INSTRUMENTS I 
\ I 1 I Calibration 

I 
RENEWED BY: 

1-3a-75. 



FIELD DATA ACQUISmON FORM 

, q & 5  
PAGE . 





' - FIELD DATA ACQUISlllON FORM . . 

WALKOVER GAMMA SCAN DATA SH- 

PAGE (k.'&& 









- FIELD DATA ACQUISITION FORM 

WALKOVER GAMMA SCAN DATA SHEET 

D A T E  

sm: 

Meter Serial Probe Probe Calibration 

(typelmodel) Date 



Gi- 

- FIELD DATA ACQUISmON FORM PAGE x 
WALKOVER GAMMA SCAN DATA SHEET 

YI 

r. 

P ,&I 

IJA~E~~VYZ 
$E: 

-0CATlON: 

f ECHNICIANS: 

E 







APPENDIX C 

SOIL SAMPLES LABORATORY ANALYSIS RESULTS 



4 .? ,,AT* ncaulslTlbw FORM 
Page 147 ra NAVY RAC SOIL SAMPLING RECORD 

>ampling Event: R*a ~ o ~ f  -CI\ f r n - b a d  k Logbook T% SS 034 I Form ID - i of 1 I 
:AMPLING STATION 0 Planned Coard ina~er  a Estimated Surveyed Coordinates 

Station ID Y .--z 

Station Type Grid Plane Northing Easting Unix 

E r J d  - - - - 
11 jAMPLE 

Sample Collection Interval $;art: 
Interval end: 

I 

1, Nearher Conditions: 1 )  
I 

Field Logbook[s)/Pgs. ES&H Jrnl(s)Pgs SEIR No. - 1- I T x  .m 
V 

Zontainer Information 

1, ANALYTES CDNTAlNER I PRESV. CONTAINER I COMMENT 

I I ID 

/ - 
I 

250 ML AMBER I NONE 
CYANIDE I 250 ML AMBER I N O N E  - - 

I I I I 
METALS 1 250 ML A M B E R  / N O N E  I 4 

IC Container NONE 

125 ML N O N E  

b 
i' 

arks: 

aC I1 I I 

- 
- 

301 4 29 a b  I - - 
I I 

250 ML AMBER N O N E  

250 ML AMBER ( N O N E  

Recorded By: Date Checked and Reviewed By: Date 
2- 7 / -  9s 

I 'I 

I I 

- 
d 

- 
- 



Page 148 

NAVY RAC SOIL SAMPLING RECORD 

Sta t ion  ID Station Type Grid Plane Northing Easting Unirs 
€NU - - - # 

Sample Collection Interval start: 
Interval end: 

'5 F5 Method Date Time BY 
u6-l- 2- 2 1 - e  I lZZ /. Z?“V&PI~ 

I . carher Conditions: @.b- r 

Field Logbook(s)/Pgs. ES&H Jrnl(s)Pgs - SElR No. - I d  L $ ~ . O Q <  
V 

'- mtainer Information ! A N A L Y E S  CONTAINER PRESV. CONTAINER COMMENT 
ID 
e 

250 ML AMBER N O N E  - 
250 ML AMBER N O N E  - - 

d 

250 ML AMBER N O N E  - 
IC Container N O N E  T$on1660I 3017 2538' 
125 ML N O N E  - - 

- - 
250 ML AMBER N O N E  

250 ML AMBER N O N E  
/ - 

. . 

rks: 

Recorded By: Date Checked and Reviewed BY: Date 

u &+P Z- ~1 -q - r 



Pa5e 749 

NAVY RAC SOIL SAPrlPLlNG RECORD 

Logbook Ty 5s oQ 4 Form ID - 1 of 1 

.AMPLING STATION Planned Coardinires @ Ertirna~ed u Surveyed Coordinates 

Stat ion ID Station Type 

 EN^ 

Sample ~dllec:ion 

Northing - Grid Plane - 

Interval start: 
Interval end: 

SF S M e t h o d  
7 ro w6.L 

i I 

d e a l h e r  Conditions: c : L ~ P  

Field ~ & b o o k ( s ) / ~ g s .  ES&H J rn l ( s )Pgs  SElE No. 
- I -  L 3~ J-Y . o a  

V 

Zontainer Information 

Easting 
I 

Date 

2-21-95 

(1 ANALYTES CONTAINER PRESV. 

250 ML AMBER N O N E  
r I 

arks: 

?Recorded By: Dare Checked and Reviewed By: Date 

! 0 \ 1 ~ , r + f  Pf  7. -7.1 - 9 9 
P 

Unix 
- 

CONTAINER I COMMENT 

Time 

112L 

ID 

- 

dl 

I 250 ML AMBER NONE 

BY 
7- j?odu+f ied  

- 
d 

- 
T x  0 0 \ 6 T ~ l  

4 

C 

I 

- 
- 

3 0 I 4 2 5 0 1  
- 
- 

- 

N O N E  

N O N E  

N O N E  

N O N E  

N O N E  

--i VIETALS 250 ML AMBER 

IC Container 

125  ML 

250 ML AMBER 

250 ML AMBER 



Station ID S t x i o n  Type Grid Plane N c ~ h i n g  Eas ting U n i ; ~  

c 3-5 ENJ - - I - ' I -  I 
i 

I I I 

I" 
I; 

Field Logbookfs)/Pgs. ESBH Jrnl(s)Pgs SElR No. 
I -  I OS T x ,  0 0 5  

II V I 
Container information 

ANALYTES CONTAINER PRESV. CONTAINER I COMMENT 

I I I/ ID 
- I 

I - I ;  
AE/PEST/PCB 250 ML AMSE.3 NONE 

I - 
250 ML AMBER N O N E  - I 

1 250 ML AMBER NONE 
- - 

I 

marks: I 
I 
1 

Recorded By: Date Checked and Reviewed By: Date 
7- 21-49  



? ;AMPLING STATION Planned Coordinates a Esanaiad  Surveyed Cooidinares 

Stat ion ID Station Type Grid Plane Northing E a s h g  Unix 

B c  3 - I  EN u - - - 

Weather Conditions: LLta* I li I 

Sample Collection Interval start: 
Type Interval end: 

i! 
1, 

Field Logbook(s) /Pgs.  ES&H Jrnl[s)Pgs SElR No. I 1 

&CO L L ~ O ~  Method 

nowd 

CONTAINER 

- L 1 SY 0- I 
Container Information I 

Date 

Z-  Z I - ~ i g  

COMMENT I 
I 

PRESV. 11 ANALYTES 

1 

ID 

- 250 ML AMBER 

CYANIDE 

- 

Time 

1~~~ 

CONTAINER 

1 
- NONE 

I I I I I 

- 
d 

P II 
marks: P I I 

Recorded By: Checked and Reviewed BY: Date Date 
rc L 7. ~ r -  95 

BY 
51 2 o c r b 3 + ~ ~ ~  

- 250 ML AMBER 

METALS ( 250 ML AMBER ( NONE 
I 4  1 I 1 1 11 
i' z: A N A L  . 

NONE 

I 

301 2 7 5 3 3  
- 

II 

- 
5 

IC Container 

125 M L  - 
- 

NONE 

NONE 

- 
- 

250 M L  AMBER 

250 ML AMBER 

NONE 

NONE 



Page 1 5 1  of 200 NAVY RAC SOIL SAMPLING RECORD 

I 
I 

bD CCU$\V+-+IO* ( ~ o g b o o k  JX 55 0 o 5 Form ID - 1 of 1 I 
:AMPLING STATION [3 planned Coordinaies @ Estirnared Surveyed Coordinates 

- Units Easting - Northing 
# EN d 

Station Type - Grid Plane 

I 
Interval start:  Sample Collection 

TYPE Interval end: I 
S F5 

BY Date Method 
Tm WGLS 2-21-95 \ I s 2  % ' i 7 m d v t r u  

Time 

CLCar 

Field Logbook(s)lPgs. ES&H Jrnl(s1Pgs SEIR No. 

- 1  - 1 , q~ Jx . oas  

COMMENT CONTAINER 
ID 

Zontainer Information 

ANALYTES CONTAINER PRESV. 

I 
I I 

3012755q I Jxoo~LPor I 
I I 
I 
I I 
I 

I 
I I 
I 

I 
I - 

.. .., 
250 ML AMBER 

CYANIDE, 250 ML AMBER 1 METALS. 250 ML AMBER 

IC Container 9 ::AN*L 125 ML 

250  ML AMBER 

250 ML AMBER 

i' 
i' 

- .  

ii p arks: 

Checked and Reviewed BY: Date 
Recorded By: Date 

2- 21- 9 5  w 

NONE 

NONE 

NONE 

N O N E  

NONE 

NONE 

NONE 



-. 

NAVY RAC SOIL SAMPLING RECORD 

U Surveyed Coordinates 
1 i I 



NAVY RAC SOIL SAMPLING RECORD 

AMPLE 

Sample ID Sample Collection Interval start: 
Type Interval end: 

~ X W  171 SpS Method 
Date Time Y 

Tb w d- 2-  ? l - V S  1 1  T j7,4t.f-- 
Weather Conditions: d3d 

Ir 
Field Logbook(s)lPgs. E S & H  J rn l [ s )Pgs  SElR No. - I -  I 74 TA.OO$ 

Conrainer Information 

ANALYTES C ~ N T A I N E R  1 PRESV. CONTAINER COMMENT 
ID 

250 ML AMBER NONE 1 
250 ML AMBER NONE 

METALS 1 2 5 0  M L  AMBER N O N E  

RAD ANAL IC Container N O N E  301 7 Z 535 S x  ~ 0 / 7 1 0 1  
I 

125 ML N O N E  

250 M L  AMBER N O N E  
I 

250 ML AMBER NONE , 

I1 

. .. 

Remarks: 

Date Checked and Reviewed By: Date 
z- u -45 



NAVY RAC SOIL SAMPLING RECORD 

iL SAMPLING STATION U Plenned Coordinates U Surveyed Coordinates 1; 

. Station ID Station Type / Grid Plane I Northing 

ii Sample ID Sample 
Type 

S F5 

Wearher Conditions: I 
II I 

- 

lnterval srart: j j  
Collection 

Interval end: 1; ( 1  

Merhod Date Time BY 11 - 
Tra w QQ 2- 71-'7 S 1151 /-%or~te* li 

li 

Container Information I 

ANALYTES CONTAINER PRESV. CONTAINER C m m m  j 
ID ! 

I I 
250 ML AMBER N O N E  I 

250 ML AMBER NONE 
II 

I 
I 

METALS 250 ML AMBER 1 NONE , 1 1 
RAD ANAL IC Container NONE 1 30172536 T'x bb 17 201 I 

125 ML NONE I 
250 M L  AMBER NONE I 
250 ML AMBER NONE I 

I 
I 

I 
Remarks: 

- 

Recorded Bv: Date Checked and Reviewed By: Dare 



NAVY RAC SOIL SAMPLING RECORD Page lSj of 200 

Field Logbook(s)iPgs. ES&H JrnlklPgs SElR NO.  
/ i 

'XMPLING STATION Planned Coordinates Estimated 0 Surveyed Coordinates 

Stat ion ID Station Type Grid Plane Norrhing Easting Unirs 

E d  - - - p5c 3-10 - 
SAMPLE 

Y l D  
Sxoa 113 

Conrainer Information 
/ 

Neather Conditions: 

Sample 
Type 

9 5  

-- 

I 125 ML NONE 

250 ML AMBER NONE 

250 ML AMBER NONE 

COMMENT 

METALS 

I I 

marks: 

Collection 

CONTAINER 
ID 

250 ML AMBER 

250 ML AMBER 

~ e c o r d e d  By: Date Checked and Reviewed BY: Date 
T, R o ~ u  +.kc Z - r r r s s  I! 

Interval start: 
Interval end: 

PRESV. 

II 

ANALYTES 

NONE 

NONE 

 AD ANAL IC Container N O N E  3 1  72534 J X O C I Y ~ O I  
II 

250 M L  AMBER 

I 

CONTAINER 

NONE 

BY 
% % U + Y ~ Q  

Time 

I Z O ~  

Method 

n c  wGL 

Date 

2-21 -46 



VA 00151 
CERTIFICATE OF ANALYSIS WI 999sa~g I 

Client- Berhtel 
PO Box 350 
Oak Ridge, Temesse 3783 1-0350 

Contact Ms. Lori K e U c  

I Pmjec t Ducription: Cccil f icld/JX 

cc: BECH00394 Rcport Date: March 03.1 W5 Page I of 7, Psc 3 
I Sample ID : SX00164 SFS 

Lab ID : 9502398-27 
~ D \ ~ ? L E  3-1. LKAT\UY '~'7T-l 18 

ma hi^ : Soil 
Dare Collected : 02/21/95 
Date Rcseivd : O m 2 9 5  
Priority : Rush 

I CoUccior : Client 

Parameter QuaMer Reslllt DL FLL Udts  DF Analyst Date Time Batch M C 

logical 

1.0 MDS 03/01/95 0042 62183 1 1 
1.0 
1.0 
1 .o 
1.0 
1.0 
1.0 
1 .o 
1.0 
1.0 



VA 00151 
CERTIFICATE OF ANALYSIS w gmsm 

.--.... --- 

Client: Bcchtcl 
PO Box 350 
Oak Ridge, Tenncsse 3783 1-0350 

Contact: Ms. Lori Ktllu 
Pmjtct Description: Ceca FieldUX , cc: BECHW394 Rcprr Date: March 03, 1W5 Page 2 of 2 

Sample ID : JX00163 SFS 

1 ' = 'On""" 

Lab. Container D Reference ID 

' To tts: ! be qualifiers in this report arc dcfmed as follows: 
3 indicates presence of analp < RL (Repon Limit) 

'mta presence of a n a l p  < DL (Dettct Limit) w 
This data report has been prepad and reviewed 
n auordanct with General Enginering Laboratoris 
:tandad operating procedures. Please direct 

any questions to your Pro j e t  M a n y a ,  l b d a  D&gton (803) 556-8171. 

&- Report Specialist I 



-002-0 1 

GENE 

Client: Bechtcl 
PO Box 350 
Oak Ridge, T e ~ l s s e  37831-0350 

Contact: Ms. Lori Kellcr 
hjat Ducriprion: Cecil Field/SX , a: BECHm394 Report Date: March 03,1995 Page 1 of 2 

p 5 c  3 
Sample ID 
Lab ID 

'JX00165SFS E 3 -  LOCAT~ON G G \ 5  
: 9502398-28 

I Matrix : Soil 
Dace Collecttd : KK21/95 
Date RcccivEd : W 5  
Priority : Rush 

I ColIcctor : Client 
- 

Parameter QuaUler R e d  t DL RL Unltr DF Analyst Date T h e  Batch &I C 

1.0 MDS 03101195 0657 62183 1 1 
1.0 
I .O 
1.0 

1.0 
1 .o 
1.0 
1 .o 
1 .o 
1.0 

M = Methd Method-Description 

C = Container Lab. Coniatner ID Reference ID 

. . 9502398-28.01 JXM316501 



a Sample ID : Ma0165 SFS 

L = Container Lah. Container ID Reference ID 

.in accxlrdancc with Gtncral E n g i n t e ~ g  Laboratorits 
ndard operating procedurtr. Plearc k t  

j qutstians your Projcct Manager. Linda Darrington at (803) 556-817 1. 



Y A  00151 

CERTIFICATE OF ANALYSIS WI gwssns I - .  , 

Client: Bechtel 
PO Box 350 - Oak Ridge, Tennsscr 3783 14350 

Contact: Ms. Lori Kcllcr 

I h j x t  Description: Cecil EleIdlJX 

cc: BECH00394 Report Date: Mqch 03, 1995 PSc 3 Page 1 of 2 

I Sample ID : M00166 SFS 
Lab ID : 9502398-29 - SAMPLE 3-3 LOCST\ON HHis 
Ma& 
Dak Collected 

Date Rex ived  

: Soil 
: 02~2185 
: m 5  

Priority : Rush 
Collector : Client 

Parameter Qualiner Rerult DL RL Units DF Analyst Date TLme Batch M C 

$ids 1.0 MDS 03/01/95 0701 62183 1 I 
pCi/g 1.0 
pCi/g 1.0 
pCi/g 1.0 
pCilg 1.0 
pcug  1.0 
pCi/g . 1.0 
pCi/g 1.0 
pCi/g 1.0 
pC2g 1.0 

.M = Method Methd-Description 

C = Container Lab. Contaloer ID Relerence ID 

9502398-29.01 JX0016601 



GENERAL ESGINEERISG L.4BORXTORIES 
b h m o q  Crrrmprlom 

- - 

VA 00151 

I .  CERTIFICATE OF ANALYSIS rn g ~ ~ g g n g  

Client B e h k l  

PO Box 350 
Oak Ridge, Tcnnssee 3783 1-0350 

Contact Ms. Lori K c k  
P r o j ~ t  Description: Cecil FieldIJX 

cc: BECHW394 Rcport Dak M a c h  03, 1595 Page 2 o i  2 

Sample ID : JXM3166 SFS 

C = Container I s b .  Container I13 Reference a) 

Yotts: ( l e  qqual3.m-s in &is repan arc defied as follows: 
J indicates p s c n c e  of analyte < RL (Reporr Limit) 

&carts presence of analyu: < DL (kttct Limit) 

rY, 

This data report has bccn prepared and revicwtd 
h accordance with Gencral Enginetring Laboratoris 
;tandad opmring proccdurcs. Plcasc d i r ~ t  
any questions to your Pmjet Manager. Linda D d g t o n  at (803) 556-8171. 



' -5 16) H .  Z, -. GENERAL ENGINEERING LABORATORIES ~ ~ m r ~ l o r y  Ccrtlnutions 

.. 
.L : . 1 ( l * ~ . i / / i : '  I ~ J & / ? - ' . \  t,cc'l'r/.r \ I . I I / I  r i  1 - ; . r ' i o / 1  1 ; ~ ) -  1 0 1 1 1 o t T t 1 1 1 .  STAE GFL ?I 
d 1 .-'G~ \. 

FL ES71561973~ 37477fl;53 
SC 233 4..l T(lR~<7* SC 10120 !0582 
TX 02924 
V A  OOlSl 

CERTIFICATE OF ANALYSIS WI 9 9 9 ~ ~ 7 ~ ~  
--- 

Client: Bechtel 
PO Box 350 
Oak Ridge, T ~ U S E Z  3783 16350 

Contact: Ms. Lori Keller 
Projet  Dscription: C e d  FieldIJX I 

cc: BECH00394 Report Date: March 03. 1995 
?5c -3 

Page 1 of 2 

Samplc ID : MW167 SFS 
Lab ID : 9502398-30 

__SAT+LG 3-4 LOC~T\ON FFZO 
MaLrix : Soil 

I Date Col lecd  : 02/21/95 
Date Rexivod : m 2 2 9 5  
Prior i ty : Rush 

I Collectrx : Client 

Parameter Qualifier R d t  DL RL Units I)F h d y s t  Date Time Batch XI. C 

1.0 MDS 03/01/95 0703 62183 1 I 
1.0 
1.0 
1.0 
1 .o 
1.0 
1 .o 
1.0 

1.0 
1.0 

I M = Met,, Method-Dsuiption 

C = Container Lab. Cuntafner ID Reference ID 

9502398-30.01 . . JX0016701 



VA W151 
CERTIFICATE OF ANALYSIS WI 9wsm9 I-. 

Clienr B ~ h t e l  

I PO Box 350 
Oak Ridge. T e r n u s e  378314350 

Contact: MS. ~ o r i  Gia 
Projczt kcr ip t ion:  C d  FieldUX I 

cc: BECHCQ394 Report Dare: March 03, 1595 Page 2 of 2 

Sample ID : M00167 SFS 

- C = Container b b .  Container ID Reference ID 

~c quillifiers in this report m deflned as follows: 

Ihis data report has b c a  preparcd and rcviewtd 
.--. * 

I in aceordance with General bginttr ing Labontoria 
andard operating pmduru. Pltast dire5 

. ~ y  questions to y o u  Projet Manager, Linda D e g t o n  at (803) 556-8171. . 



r s ,  

5 .  
-. GENERAL ENGIYEERING LABORATORIES L h = i o r y  Crrttkutom 

.L - , \ /L.c*~i~~!: [ { U / L I \ , ' . \  I I C , C - L ! \  U Y I / I  ( 1  I . ~ . Y ~ ( I I ~ , / I I I .  I O ~ / I O J ~ I ~ ~ J ~ I .  STATE GEL PI 
- .  
\ - E S 7 1 5 6 ~ - w  ~57479337459 

NC 233 
SC 10120 10532 
m 029u -- - 

VA 00151 

CERTIFICATE OF ANALYSIS wr s w s s n  
.- 

Clicnr: Bzchrel 
PO Box 350 
Oak Ridge. Tennessee 378316350 

Contact: Ms. Lori Kella 

I P m j ~ r  Description: CeiI  FieIdOX 

cc: BECH00394 Bcprt Datc: March 03,1995 psc 3 Pagc 1 of 2 

Sample ID : 1x00 168 SFS 
.- 

Lab ID : 9502398-3 1 %M?LE 3-5 LOCA,T:OII BBL\ 
Matrix 
Dare Collecttd 
Datc Rcccivcd 
Rioriry 

: Soil 
: W21195 
: m 5  
: Rush 

I Collector : Client 

+- 

Parameter QuaMer R ~ u l t  DL RL Units DF Analyst Date T i e  Batch &I C 

1.0 MDS 03/01195 0705 62183 1 1 

1.0 
1 .o 
I .o 
1 .o 
1 ,o 
1.0 
1.0 
1 .o 
1.0 

I <-. M = Method Methd-Description 

M I  HASL 3ca 

I 
C = Container Lab. Container IB Reference ID 

I JX0016801 9502398-3 1.01 
- .  



GENERAL ENGINEERING L-ABORATORIES ,,,,,t,,,,,o, 

STATE GEL EQI 
FL ESl156/57?% E37-17~~~7:$~  

CERTIFICATE OF ANALYSIS WI 9wsm9 
-.- 

Client: B ~ h t e l  
W Box 350 
Dak Ridge, Tconaset 3783 16350 

Conract: Ms. Lori Kcller 

P Roj c t D ~ c r i p  tion: Cecil FieldlJX 

(z: BECH00394 Report Date: March 03, 1W5 Page 2 of 2 

Sample ID : JXD0168 SFS 
- 

C = Container Lab. Container ID Reference ID 

otes: 

IC qualifiers in thL repon are defined as follows: 
- sd icam presence of analp i RL (Report Limit) 
J - presence of andyte < DL (Ilewt Limit) Mi 
IIhir dam =port has been prcpand ah rtvitwbd 
"n accordance with General Engincaing LaboratDrits E andard operating p r d u r c s .  Please d i r s t  
. d y  qucsuom to your Pro+ Manqcr, Linda D d g t o n  at (803) 556-8171. 



VA OOlSL 
CERTIFICATE OF AN-ALYSIS w 99988Ti9 

Client: B d t e l  
PO Box 350 

", Oak Ridge, Tenntxsee 37831-0350 

Contact: Ms. Lori Kcller 

I Projet  Description: Cecil EeldJX 

- 
u: BECH00394 Report Date: M& 03, 1WS 

D ? r  7 Page 1 of 2 

I 
\ 2 L  

Sample ID : JXM1169 SFS 
Lab ID 

: 9502398-32 - S A M P L E  3 4  LOWTIOF\ Q G 
Matrix 
Date C o l l u t d  
Da= Recdvcd 
Priority 

: Soil 
: WL95 
:Ex395 
: Rush 

I Collector : Client 

Arame ter Qualifier R d t  DL RL Units DF Anabst Date m e  Batch M C 

1.0 MDS 03f01195 0708 62183 1 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1 .o 
1.0 
1.0 

C = Container Lab. Container ID Reference ID 

9502398-3201 JXW16901 



GENERAL ENGIVEERING LABORATORIES 
b d o r f  Ctrtmcrl~or~ 

A OOlSl 
CERTIFICATE OF ANALYSIS WI w~m9 

--- 

Client: B ~ c h k I  

C PO Box 350 
Oak Ridge. Ttnnusee 378314350 

Contact Ms. Lori I G U a  

F Projut Description: C d  F d d / J X  

e: BECH00394 Report Dale: March 03,1995 Page 2 of 2 

Sample ID : IX00169 SFS 

C = Contaher Lab. Contaher ID Reference ID 

0 ks: 

l e  quali6ers in rtris report arc d t f m d  as follows: 
indicates prtKnct of analyu: < RL (Report Limit) 

U indbtts prcsencc of analytt < DL (Detect Limit) w/ 
his dafa rcpn has been prepared a d  reviewed 

I in acmrdancc witb Gcnual E n g i n b g  Laboratories 
a n d 4  operating procadutes. Please direct 
sy questions to your Project Managm, Linda Darrhgton at (803) 556-8171. 





*% . 
-z - - GESERAL ENGINEERING LABOR-ATORIES ~ b a r r t o r .  C c r t 4 a a l o n ~  

.. , \ / t . t r f j ~ ~ y  I , I ~ / ~ I \ ,  '., I I ~ T ~ / , <  i ; - i : i l  ( I  ~ , ~ J ; ~ I J I  / ; ! I .  ~ I J J ~ I O J T I  111.. STATE GEL ZI 
r-'- .& . - FL E971Si/372% S 2 f ~ f l 4 5 3  

. \- . NC 233 
'fI 1" M SC 0293  10120 10532 

VA OOISI 

a CERTIFICATE OF ANALYSIS w 99935779 - - - 
Clicnr: Bechtel 

I PO Box 350 
Oak Ridge, Ternas= 3783 16350 

Contact: Ms. h r i  Kella 
Projut Ducription: Ce i l  Eeld/X 

cc: BECH00394 Report Date: March 03, 1935 Pzge 2 of 2 

Sample ID : M00173 SFS 

C = Cordalner Lab. Container ID Reference ID 

6 
otes: 

ne qualifiers in rhis =port are du-me3 as follows: 
indicates prcxncc of analytc < RL (Report Limit) 

lhis data =port has been prepared and rtvicwod 
in acwrdanct with Gentsal Enginezing Laboratoris 
tandard operatkg p e d u m .  Pltve  direct 
s y  questioas to your Pmjcct Manager* Linda Dmhgton  at (803) 5564171. , 



V h  W151 

CERTIFICATE OF ANALYSIS WI 9 9 9 ~ 9 ~ 9  I! . 

Cliene Bechtel 
W Box 350 

.- Oak Ridge, Tennusee 3 7 8  1-0350 

Contact- Ms. Lori Ktller 

1 Projet  Description: C d  FieldIJX 

cc: BECH00394 Rcport Date: M b  03,1995 Psc 3 Page 1 of 2 

Sample ID :mw172SFS s A \ y p ~ ~  3-9 ~ C P \ T \ O W  117 
Lab ID : 9502398-35 
Manix 
Datr Collecred 
Date Rtxeived 

Priority 

: Soil 
: 02'21195 
: m 5  
: Rush 

Collector : a t n t  

~,'arameler Qualifier Resu 1 t DL EtL Units DF Analyst Date Time Batch M C 

C = Container Lah. Container ID Reference ID 

JX0017201 9502398-35-01 



C 
t * + GENER.4L L N G l 3 E E ; K l N b  LABvRATORIES 

bh-q Ccrc l f l a l~ns  
.. . \ l t . l . : j ~ l :  I O ~ / ~ I I . ' . C  I ~ ~ ' ~ . ~ [ , \  l\.i[// ( 1  I . ~ . \ ; ~ I I I , / I I I '  to1t1(11.1.(~r l ' .  STATE GEL, EPI 

n E ~ ~ I S ~ A Z W  ~ 3 7 ~ 7 ' 1 m ~ 5 3  

' CERTIFICATE OF ANALYSIS 

1 -- 
Client: Btchtel 

PO Box 350 
Oak Ridge, Tcnnasee 3783 1-0350 

Contact- Ms. Lori Keller . 

E 
Projet  Description: Ced FieldIJX 

- x: BECHD0394 R c p r t  Date: March 03, 1995 Page 2 of 2 

N Sample ID : MOO172 SFS 

C = Container Lab. Contaher ID Reference ID 

Notes: 

S e qualifiers in this report are defined as follows: 
tdicates presence of analyte < RL (Report L e t )  

'U indicats prrsenct of analytc <DL ( l k k ~ t  Limit) 

1 
3 data report has been prepared and reviewed 
amrdancc with G t n d  Enginchg Laborahriu 
ndard opcdng  prccedurcs. Plcasc d i m t  
y qucsdons to your Projet  Manager, Iinda Dzrington at (803) 556-8171. 



VA OOlSl 
CERTIFICATE OF A3ALYSIS WI 9w8m9 -- 

Client: Bazhtel 
PO Box 350 
Oak Ridge, Tmncssa. 3783 1-0350 

Contacr Ms. Lori Kellu 
Project Description: C d  FitldJX 

cc: BECH00394 Rcport Date: M d  03, 1995 Page 1 of 2 Psc 3 
Sample ID 
Lab ID :MW173S" : 9502398-36 

SPIM~IE 3-10 ~ C P I T I O ~  El7 

P 
Mahix : Soil 
Date C o l l d  : 0212185 
Date R t c r i v d  : m Z 2 9 5  
Priority : Rush 
Collezwr : Client 

Parameler Qualtfier Result DL RL Units DF Andyst Date Time Batch hi C 

pCig 1.0 MDS 03/01/95 1105 62183 1 1 
pCi/g 1.0 
pcug 1.0 
pCi/g 1.0 
pCi/p 1.0 
pcug 1.0 
pcdg 1.0 

pCi/g 1.0 
pcug 1-0 
pCi/g 1.0 

M = Method Method-Desdptlon 

C = Container Lab. Container ID Reference ID 

9502398-36.01 JX0017301 
- .  



, "  

22j@&I? 13&90 1 -M)Jj-oO?-o 1 id. -k +. . GENERAL ENGINEERING LABORATORIES cnma,o,u - .. 
.b - . \ / ~ { , I ; I I , ~  1, V / ~ I ~ ' . . Y  II~L,c[.\  b i - i l / ~  ( I  I ' ~ . ) ~ O I !  JI '  11 )111(~1.1~1 I\\ ' .  n A T E  GEL EPI 

"r 
- .  n ~ 5 7 1 x . m ~  ES74773'!37159 
\ ' h'C 233 

'4.4 SC 10120 10582 
l'X 029Y 
V A  00151 

CERTIFIC~TE OF ANALYSIS WI 9599988;-;9 I-, . - 
Client: Bechtel 

W Box 350 
Oak Ridge, Tanuse 378114350 

Contact: Ms. Lori KcUu 

a Project Description: C d  EcIdIJX 

a: BECH00394 Report Dare: March 03,1995 PSC 3 
Page 1 of2  

Sample ID : MOO170 SFS 
Lab ID : 9502398-33 

. 7 LOCAT\ON \ ~ \ k  
Matlix : Soil 
Dace CoUectd : 02211% 
Date Rectivtd :0217m5 
Priority : Rush 

F C o l l a r  : Client 

Parameter Qualifier Result ' DL RL Units DF Analyst Date Tuue ~ a t c h  M C 

C = Gntalner Lab. Contniner ID Reference .jB 

9502398-33-01 JXWJ17001 



STATE GEL PI 
FL EIISlS6Bf294 E37479Pi-159 
NC 233 
SC 10120 10583 
TN U314 
VA WIS1 

CERTIFICATE OF ANALYSIS WI 9 ~ 3 8 ~ 9  I- --- - 
'. 

Client: B ~ h t d  

I PO Box 350 
Oak Ridge, T e n c s s e  3783 16350 

Contact Ms. h r i  KelIcr 

I Pmjtct kc r ip t i on :  C e i l  FicldIJX 

cr: BECH00594 Report Date: March 03.1995 Pagc 2 of 7, 

I Sample ID : nm170 SFS 

C = Container Lab. Container II) Reference ID 

E Jotcs: 
he qualifiers in this report zuc dcfmtd as follows: 
lndicaks prtscncE: of anal* < RL (Report Limit) 

This daJa report has been prepared and reviewed 

I 'I accordme with Gencral Engineering Laborahts 
tandard operating proccdmes. Please d i r ~ t  

any questions to y o l ~  Projct  Managm. Linda Darrington at (803) 556-8171. 



-. id ,-3 2 .  -. 
GENERAL ENGINEERING LABORATORIES ,,,,,,,,,,,_,on3 

.. 
.L .\/G*l.;i~~;: :ilt/<:?,'.j I \ - ~ I / I  11 ~ - i . \ i o t l  /[I/. ~ ~ J I / I O I T ~ ~ I I .  =ATE GEL EPI - FL ES713dRZ5U E97171~g745~ 
\- : KC 233 

~ . - l * j + ( ) R \ < ~ .  3 "  SC 10120 10592 
m 029% - - - 

VA 00151 

' CERTIFICATE OF ANALYSIS WI 9948379 1 . 
Clienc Bechtel 

I W Box 350 
Oak Ridge, Tennessee 3783 14350 

Contacc Ms, Lari KeIlu 
Projet Da&ption: Cccd fiel&JX 

a: BECH00394 Report Date: M ~ I  03. 195 Bsc 3 Page 1 of 2 

Sample ID : JX00171 SFS 
I a b  ID : 9502398-34 S A ~ ? L + ~  3-8 LO~AT\ON 22 
MaPix : Sail 
Date C o U c t d  : 0221195 
Date R e c k v d  : O Z m 9 5  
Priority : Rub 
Coll.eam : Client I 

ammeter QuaKier Resd t DL Rt Unlts DF Analyst Date T h e  Batch hf C 

C 
C = Container h b .  Container ID Reference Dl 

9502398-34.01 JX0017101 







E- DATA ACC~U~SITION FORM . 























DATA'ACQU:S~ON FORM 

GAMMA SCAN DATA ~ ~ ( H P I C )  



VA WlSl 
W-I g w s m  - -- CERTIFICATE OF ANALYSIS 1- --.- --  

Client: Bech~tl  
W Box 350 
Oak Ridge, Tennersee 378314350 

- Contacc Ms. Lori Kellcr 
Prujezt Description: C d  Ficld/JX 

-. 

cc: BECH00394 Report Date: March 03,1995 Page 2 of 2 

a Sample ID : lX00171 SFS 

C = Contnlner Lab. Container ID Rcference ID 

le qu&m in this report are defmbd as follows: 
ndicates prtstncc of analyte < RL (Repart Limit) 

p e n c e  of andyte <DL (Debt  Limit) 

~~ data report has b c a  prepared and rtvirwod 
accordance with GcncraI E n g i n h g  L b o r a m r i s  

andard o e g  e m s .  Please dirut 
~y questions to your P r o j e t  Manager, Linda Daxiogton at (803) 556-8171. . 





A Akkm I rn I - . - -  
I*-- - I & m 1 - I - I P m I d m  
! A- f\ 1 I I I I ha 

MA=mmM I I - 1 7  Q 

-- I I 5 I 
. ~~ I C . 4  

' D o s ~ E ~ n r o P  ' 
C 1\ I I 1 I 

232 )(\a 1 FT I 7 4 5 7 0  I i d 9 3  I / I 
' 3 f T  I I 36)D 14 nkr . / I 

I I I r"! 1 g / ~ +  i .. . 





- - 

GAMMA SCAN DATA -~~-T(HPY) 



* -  

t s , k  S w d y  A 
>\37 1 qs P 

PAGE 1Le - II-• - * 



- 
GAMMA SCAN DATA S H - ~ ( H ~ ~ )  



RELD DATA ACQUiSmON FORM - 
GAMMA SCAN DATA S H ~ ( H P I L )  



Fi= DATA ACQUISITION M H M  

GAMMA SCAN DATA SH=(HPL 







fia DATA Acaul~mON - W R M  . 

-,C=T(HPY) GAMMA SCAN DATA ". - 



- 
GAMMA SEAN DATA S H S ( H ~ Y )  









' 1  Pmbe Serial :: - 

I M r n o d e n  
I . 

Lud I I L 4  c- I I 

L*M 

2 2  a \  1 c i 7 - 8 ~  ~ 4 -  \ O  
I i 1 B n 1  1 4 2 3 4  17.85 1~ -$; 

I I I I ;-I---. 
I I I .  ------- ---+--7 I 
I - I I I -----+'- I I I I 



Fia DATA A C Q U I S ~ O N  FORM 



F i a  DATA ACQU!SITION M R M  
I - 

GAMMA SCAN DATA 5 k ! ~ ( H ? z )  

Imn.ze - - F?L*s PIC-,? DAT;. 2 2 Fd ? 5 
rVci 4 5 fifl-.s 4 - 

: 7 u w  ( $ = O  Y = O  . . 

I I- ua*.rSuui# 

~ ~ f l  .- 

&I\2 I C - Q ~ ~ O  

ST-- p m m T h ( ~  
-. 

I p 
h-kgrcund 

m m  rg 

E m 3  9 ~ z z F - 7 5  /0%7 

- 

1 L-5" L ~ C Y " \  i s  7 

I 4 7 8 ~ 6  U 4 - 1 0  1 118371 l U 7 W  / 7.85 1 q -21-q5- 

I . I I I - I +- 

I I L"I - l------r 
I I 1 i s  

I 
I 

R 
I I I I I 

3 

A* I ~ e h  1 m a -  --,Rmi' EL:& ' m  t m n l c c m l t c m l ~ l r t m n  

/ Pmim 

I M o d e n  

* m a  

Pmke .%rial $ 

I ( i . 5  

I . 

MAmMu?d 

I I I 
I ' \  I I I --k- 1 7 , ~  

MZMMUM* 

I 
1 5 - t  3 

- STANDARD DEVIATION 1 I\\ IA I t- 10.Li 

s E G A T o R  - 

- LA-: '2 / /  

3'  C - 1 I 1 .  . . I I-yb-"!J 

I N t\ I 
I I YSW 

1 L C  

1 ~ x 1  / 
I - I 

h c i o  , 









I I I - 

I I I --- id. I 
I , I A'-- I I I 
1 I I. I I I 

b 
/ 





















nED DATA ACQUISITION mRM 













DATA AC~UISTION FORM - 
GAMMA SCAN DATA S ~ S ( H P ~ )  



FED DATA ~ c a u l s m o ~  F3RM - 
GAMMA SCAN D A T A ' w E T ( H P ~ )  

I /  I Pmbe Serial # S&. 1 0 

4 I . .,.. - .  
Lud c- 1 L U A  c- i 118371 4 2 2 4  a a  a\  1 5 7 8 2 L  YLI- 10 

17.85 lq-zr -55 

I I I I - I /--. 

I I 
__ + -. - 

I - - - -  - I- I 
I I 

) I I I I I 
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