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1.0 INTRODUCTION 

Ln response to results of a planned radiological characterization of PSC-15 (Ref. 1) at the Naval Air Station 
Jacksonville, Florida, Bechtel Environmental, Inc. performed remediation activities to remove materials that 
contained radioactive contamination at concentrations in excess of regulatory standards (Ref. 2). 

PSC-15 is an approximate l-acre area located south of the Paint Shop in Buildhng 868 (Figure l-l). This 
area, known as the Solvent and Paint Sludge Disposal Area, is approximately 100 R wide by 250 ft long and 
was used by the Navy for disposal of solvents and paint sludges. The principle radiological contaminant had 
been previousIy determined to be radium-226, used as a luminous marking for aircraft instrumentation 
components. The radium-226 contamination resulted from disposal of wastes from the instrumentation repair 
and maintenance operations on the base. 

The radiological characterization survey consisted of a 33 ft (10 m) by 33 A (10 m) grid line gamma scan to 
locate elevated activity in excess of twice the background. This grid pattern resulted in approximately 
10 percent of the total area being scanned. When a scan reading exceeded twice background along the 
particular grid line, the scanning continued around the grid line until the location of the highest reading was 
found. The “hot spot” area was then defined by the four compass points at which the gamma reading fell to 
20 percent above background. Hot spot characterization then consisted of gross beta, gamma, and alpha 
readings; a dose rate measurement; and a surface soil sample. 

This characterization identified a total of 11 hot spots (isolated and multi-hit areas) over the l-acre site 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). Levels of activity were as high as 40 pR/h. 
The average background at the grid intersections onsite is approximately 6.X @‘h. Radioisotope 
concentrations in the soil samples ranged from approximately 0.6 pCi/g to 2 1 .O pCi/g, with an average of 
7.0 pCi/g. Due to the extent of activity encountered using a survey protocol that involved only 10 percent of 
the site area, this site was considered contaminated above release criteria. The areas of potential 
contamination defined from this survey are shown on Figure 1-2. 

Based on these results, additional gamma measurements were made to confirm that additional hot spots had 
not been missed by the grid survey. No additional hot spots were encountered. The elevated area around grid 
intersection B-I was determined to result from gravel fill used around the ditch culvert. Samples of this 
material were sent to a radiochemistry laboratory for isotopic analysis to confirm this. The gamma 
spectrometry analysis indicated taht this gravel material has a very high natural potassium content: 

K-40 = 39.8 pciig. 

Using the dose conversion from EPA-FRG 12 (Ref. 3) of 

Cy = o_ 119 j.LR/Wpci/g 

the incremental dose rate from the K-40 in this material would be 

ADy (K-40) + 4.3 @I/h Z~ 

This compares to the average background in this area of approximately 6.5 uwh which results primarily from 
the natural uranium and thorium activity in the soil plus a contribution from cosmic radiation of approximately 
3.2 @?/‘h. This additional potassium activity effectively doubles the background soil radiation level. 
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The remaining two "hot spots" were probed to a depth of approximately 2 A without r e a c h g  background 
gamma levels. Based on these supplemental measurements, it was estimated that approximately 200 yd3 of 
material would require removal to remediate t h s  area. It was noted during this planning that an equipment 
pad had been placed over a portion of the area that was determined during characterization to be above the 
release criteria. The plan was based on excavating to the vertical projection of that pad, but not beneath it. 
The guide wire for the electric pole in grid block E-F/2-3 was also to be undisturbed. These features in f.  relation to the areas of contamination are shown on Figure 1-3. 

Y 2.0 REMEDIATION OF PSC-15 

The remediation plan was based on completing the excavation with a minimum of waste volume generated. 
Excavation was started at the location of the two surface hot spots. The soil was removed in depth increments 
of 6-12 in. and in the areal drections until gamma measurements with a 2"x2" NaI detector fell below 
12:000 cpm (approximately twice local background). The excavation proceeded to depths ranging from 
1-3 ft, until, at a depth of approximately 3 ft, a 9-in. diameter sewer line and a 12-in. diameter water line were I encountered. The hater line is a main supply for the bare. It was agreed by parties representing Bechtel, 
Navy Base Operations (ROICC), and Navy Environmental Compliance that uncovering the water line and the 
associated excavation activities posed a greater risk than the residual activity around the line. All parties 
agreed to excavating to the top surface of the pipe and characterizing the remaining residual activity around 
the pipe. This was also the approach agreed to with respect to elevated activity that was directly beneath the 
concrete pad. Based on this strategy, a total of 288 yd3 of soil was removed. The extent of the excavation is 
sho\m on Figure 2-1. The f b l  excavation was approximately 26 ft north-south and 105 ft east-west. The 
excavated area was approximately 2,500 ft2. The total excavation volume for PSC- 15 was 13 0 percent of the 

kl, estimated volume. The excavated material was transported to PSC-26 for final stabilization. 

.- 

3.0 RADIOLOGICAL CJ3ARACTERIZATION 

# Excavation was continued until the sidewall and bottom of the excavation were less than 12,000 cprn as 
measured with a 2"x2" NaI detector. The two exceptions to t h~s  approach were the vertical excavation faces 
at the edge of the concrete equipment pad and building curb, and the excavation above the 12-in. water and I 9-in. sewer pipes. The residual radioactive confarmnation w i t h  the excavation was characterized as follows: 

I (I) The area(s) of elevated activity in the bottom of the excavation were defined 
(2) Gamma activity along the excavation sidewalls was mapped 
(3) The profile of the gamma activity along the top surface of the 12-in. water line was mapped 1 (4) Biased and composite soil samples were obtained from the excavation area 

After confirmation that the only residual activity greater than 12,000 cpm was associated with materials either fi around the water line or beneath the concrete slabs, the excavation war backfilled with clean soil. The restored 
area was then characterized as follows: 

(1) Gamma readmgs with the 2"x2" NaI detector 
(2) Gamma dose rate measurements taken at the same locations as the measurements taken before backfill 
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3.1 GAMMA MEASUREMENTS 

At the completion of the soil removal activities, the excavation was completely surveyed for gamma activity 
using the 2"x2" NaI detector. The bottom of the excavation was mapped to show locations of redsual activity 
above the twice background guideline used for the excavation. The results of t h ~ s  mapping are shown on 
Figure 3-1. The area around the two pipes contained elevated contamination twice background. One small 
area between the two pipes measured greater than 20,000 cpm, with a maximum reading of 26,500 cpm. A 
single isolated hot spot slightly above the guideline was left on the east edge of the excavation. . 

The exposed top surface of the 12411. water line was measured with the 2"x2" NaI detector. The range of 
r eabgs  was noted for each section of exposed pipe surface between connecting joints. This profile is shown 
on Figure 3-2. Note that along the exposed surface of the pipe itself, the maximum readxng is barely above the 
twice background criteria. 

Next, each of the excavation sidewalls was measured, using the 2"x2" NaI detector. The east, south, and west 
faces were surveyed in sections with the minimum and maximum readings noted. This is shown on Figure 3-3. 
This figure also shows the minimum and maximum readings along the north excavation face beneath the 
concrete slabs. The actual measurements were taken as 1-minute stationay counts along I m intervals. These 
results are included in Appenhx A. Elevated activity remains beneath the equipment pad and the building 
curb to the west of the pad. This is consistent with the characterization (Ref. 1) results that showed the 
equipment pad placed over part of the suspected area of contamination. Composite and biased sample results 
along this excavation face are dscussed in Section 3.2. 

3.2 SAMPLE ANALYSIS 

Before excavation on the site, a sample of the gravel fill around the cl~tch culvert was taken for isotopic 
analysis to determine if the elevated gamma activity noted in this area during characterization is the result of 
natural radtoisotopic content or residue from the base instrumentation maintenance operations. 

During the excavation, two additional biased soil samples were obtained for analysis. These samples were 
taken to verify the ra&ological content of media that appeared different from the basic soil composition and 
indicated hgher radiological content based on gross gamma readings obtained with the 2"x2" NaI detector. 
The two media were analyzed using gamma spectroscopy. The laboratory analysis results of these media 
samples are included in Appendur C. The results of these analyses area as follows: 

Ra-226 Th-232 K 4 0  Cs-137 

Medium Location Sample ID (PC%> (P ci/g) (P Cik) (pcifg) 
Gravel 15-1A JX00747 1 .2 f  0.19 1.9 i 0.24 39.8 i 4.3 ND 
Red clay 15-2A JX00763 96.2 k 11.4 0.87 + 0.24 1.9 5 1.4 ND 
Gray sand 15-3 JX00766 0.50 5 0.1 1 0.72 i 0.10 2.4 i 0.54 ND 

ND = Not detected 

At the completion of the excavation, several areas were left with elevated activiv above the twice background 
guideline used to hrect the excavation. These included a hot spot at the east excavaGon face, activity directly 
beneath the concrete equipment pad, and activity between the 9-in. sewer line the the 12-in. water line. These 
three areas were sampled to cordinn the isotopic levels that would be left and covered with backfill. The 
gamma spectroscopy are included in Appendix C. The locations of the biased samples are shown on 
Figure 3-4. The results of these sample analyses are summarized in Table 3-1. 
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Composite samples were taken of the excavation sidewalls and bottom. Sub-areas were defined as shown on 
Figure 3-5 and a composite sample obtained for each. This composite consisted of takmg five "plugs" 
randomly withm each sub-area and blending them to make up the sample. If differing media appeared to be 
present in a specific sub-area, attempts to obtain a "plug" from each media type were made. The soil sample 
radiological analysis results from the laboratory are included in Appendix C. A summary of the primary 
isotopes of interest is provided in Table 3-1. 

3.3 DOSE RATE MEASUREMENTS 

At the completion of the excavation, a series of gamma dose rate measurements were made using the Reuter- 
Stokes pressurized ion chamber (PIC). T h ~ s  is an accurate detector for measuring background level gamma 
dose rates. Measurements are taken with the detector chamber 1 m above the surface. This provides an 
average dose rate over an effective area of approximately 10 m2 (34 ft2). This type of measurement provides a 
more reasonable estimate of a potential radiological risk, as it averages the effects of isolated hot spots. The 
results of this measurement is presented on Figure 3-6. The highest readmgs occur along the 12-in. water line. 
The highest reading is Dy z 9.9 $/h. Tlus is an increase over local background of 

ADy = 26 mrem/yr above background 

3.4 HOT SPOT ANALYSIS 

At the completion of the excavation, several localized areas of elevated activity remained. These areas were 
above the excavation criteria of 12,000 cpm, using a 2"x2" NaI detector. Due to location andlor size in 
relationship to surrounding base structures, it was agreed that further excavation attempts would introduce 
potential risks of damage to those structures. A total of six elevated activity locations will be left, as shown on 
Figure 3-7. Additional characterization was performed to quantify the activity levels to be left. 

Area 1 

This is the gravel material that was used as rip-rap around the htch culvert on the west side of the PSC. 

Background Hot Spot Increase 
Original Characterization (Ref l) 

2"d7 '  NaI detector 3,500 cpm 11,800 cpm 8,300 cpm 
Dose rate (PIC) 6.7 pR/h 15 @/h 8.3 pR/h 

December I99 7 
2"x2" Na1 detector* 6,300 cpm 14,500 cpm 8,200 cpm 

Sample Analysis (Gravel) 
Ra-226 0.64 pCifg 1.2 pCifg 0.56 pCdg 
Th-232 0.72 pCi/g 1.9 pCilg 1.2 pCdg 
K-40 3.34 pCi!g 39.8 pCdg 36.5 pCilg 
Cs-137 0.15 pCUg ND -- 

ND = Not detected 
* Different detector from one used during characterization. 
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Table 3-1 
Soil Sample Isotopic Content 

Ra-226 Th-232 K-40 Cs-137 
Sample ID Sample Type (~Ci lg)  (PW ) ( P C W  (PCW 

(i JX00764 15-1 Hot spot 20.2 i.2.53 0.83 i 0.12 2.8 + 0.77 0 .04 i0 .03  

JX00767 15-4 Hot spot 6.4 _+ 0.80 0.71 10 .13  2.9 10.78 0.04 i 0.06 
JX00768 15-5 Hot spot 67.9 L 7.70 0.98 10.20 3.3 k 1.49 ND 
JX00769 15-15 Composite (bottom) 1.3 l o .  18 0.72 ?c 0.09 2.9 k 0.48 ND 
JX00770 15.7 Composite (bottom) 1.0 i 0.17 0.87 + 0.12 3.0 -t 0.59 ND 
JX00771 15-8 Composite (bottom) 1.9 i 0.25 0.87 k0.13 2.9 -t 0.52 0.04 4 0.03 
JX00772 15-9 Composite (bottom) 2.0 i 0 .26  0.79 50.11 2.620.62 0.03 k0.02 
JX00773 15-1 0 Composite (bottom) 2.3 + 0.30 0.89 + 0.14 2.5 t- 0.68 0.02 +. 0.02 
JXO0774 15- 1 1 Composite (sidewall) 2.4 i 0.33 0.73 k 0.11 3.1 f 0.60 0.04 k 0.03 
JX00775 15-12 Composite (sidewall) 1.9 -t 0.25 0.54 k 0.07 2.2 i 0.37 0.84 f 0.02 
JX00776 15-13 Composite (sidewall) 13.0 i. 1.51 0.82 10.12 2.7 k 0.72 ND 
JX00777 15-14 Composite (sidewall) 12.3 + 1.43 0.94 + 0.14 2.8 i 0.63 0.04 i 0.04 
JX00778 15-15 Composite (sidewall) 4.250.54 0.70i0.09 2.6f0.45 0.05k0.02 
JX00779 15-1 6 Composite (bottom) 4.8 t- 0.56 0.82 i 0.11 2.2 10 .61  0.03 i 0.02 I JX00780 15-37 Composite (bottom) 4.6 _+ 0.58 0.90 f 0.11 3.0 + 0.52 0.03 k 0.02 
JX00781 15-18 Duplicate of 15-8 1.9 5 0.24 0.87 -t- 0.10 3.1 3- 0.48 0.03 t- 0.01 

IB) ND = Not detected 
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The detector rcrporlre to L; change in isotopic concentration may be determjr~ed from the folloiilng convrriicn ,. factors: 

KY (Wh/pCi/g) 
Isotope Ey (MeV) (Ref 3) ADy ( P R ~  

I Ra-226 0.876 1.186 0.66 

1 Increase - Theoretical Dy = 8.4 1 plUh 

I lncrease - Measured Dy = 8.3 pR/h 

It can be concluded that the "hot spot" activity in this area results from the elevated natural K-40 and thorium 

I content of the gravel and is not a result of the NAS Jacksonville activities that involved radium paint. 

Area 2 

1 This is the location ofthe highest activity measured with a 2"d"  NaI detector along the excavation sidewall 
beneath the concrete equipment pad. The elevated activic along tk ts  sidewall is located within a 112-1 in. 
black layer of mater ia l -a~pro~ate ly  1841. below the slab. The rahation levels from tlur "hot spot" were as H) follows: 

Background Hot Spot Increase 

2"x2" NaI Detector 6,300 cpm 33,300 cpm 27,000 cpm 

Sample Analysis 

Ra-226 0.64 pCUg 20.2 pCi1g 19.6 pCYg 

Th-232 0.72 pCdg 0.83 pCi/g 0.11 pCi/g 

K-40 3.34 pCUg 2.8 pCUg -0.5 pCi/g 

Cs 137 0.15 pCdg 0.04 pCdg -0.1 pCUg 

No direct dose rate was measured adjacent to this hot spot; however, dose rates measured in the general area 
(Figure 3-6) indicate elevated readings of 2.C-2.5 pR/h (17.5-22 rnredyr) above backgromd. Most of h s  
increase is Iikely from elevated activity along the bottom of the excavation between the two water lines 
(illustrated on Figure 3-2). 

Area 3 

This is a small (< 2-in. diameter) hot spot on the east excavation face, approximately I fI below the surface, 
adjacent to the Storage Building concrete curb. A biased soil sample was obtained to -. determine isotopic 



1 composition. The hot spot was defined using the 2"x2" NaI detector, with the results shown on Figure 3-1. 
The analysis of ths  hot spot results in 

Background Hot Spot Increase 

2"x2" NaI Detector 6,300 cpm 13,100 cpm 6,800 cpm 

The radium concentration is marginally above the cleanup criteria of 5 pCi/g used for this program. However, 

) this elevated activity has essentially no impact on the general area dose rate shown on Figure 3-6. Based on 
the small size, relative activity, dose rate impact, and subsurface location, it was determined that further 
excavation was not cost effective. 

Area 4 

) This hot spot is located between the two water lines along the bottom of the excavation (3 A below ground 
level). The hot spot area was approximately 3 A in the north-south direction and approximately 2-112 fi in the 
east-west hrection. The maximum gamma reading was taken using a 2"x2" NaI detector. A dose rate 
measurement using the PIC was made directly above this hot spot. The results of the measurements is as 
.,lows: 

I Background Hot Spot Increase 
2"x2" NaI detector 6,300 cpm 26,500 cpm 20,200 cpm 
Dose rate (PIC) 1 Som~le  Analvsis 
Ra-226 

- - 

7%-232 0.72 pCilg 0.98 pCiig 0.26 pCi/g 
K-40 3.34 pCilg 3.3  pCdg -- 
CS-137 0.15 pCYg ND -- 

i a ND = Not detected 

For a hot spot with ra&us of approximately 0.3 rn; the dose rate conversion factor 1 rn above the surface will 

! This is in excellent agreement with the measured change of 2.6 pRih given that the G t  spot depth is not likely ). eyud lo the 10 cn- tlxckness used for the figure. 





This area is the elevated region along the north excavation face beneath the concrete equipment pad. The 
elevated region consisted of a blackened material approximately 18 in. below the bottom of the pad-a layer 
ranging from approximately 112 in. to no more than 2 in. thick. Gamma measurements were made using the 
2"x2" NaI detector to obtain an activity profile along this layer. This is shown on Figure 3-3. The 1-minute 
scalar counts, taken at 1 m intervals along t h ~ s  face, are included in Appendix A as survey points 12 through 
20. A composite sample of h s  layer was obtained for isotopic analysis. The results of h s  analysis are as 
follows: 

Background (pCi/g) Hot Spot (pCi/g) Increase @Cilg) 

Sample Analysis 

Ra-226 0.64 12.3 11.7 

~ h - 2 3 2  0.72 0.94 0.22 

K-40 3.34 2.8 -0.5 

CS 137 0.15 0.04 -0.10 

Although this material is hgher in radium-226 concentration than the guideline of 5 pCi/g used for the project, 
it was agreed that no excavation to remove this material beneath the concrete structure would be performed. If 
this layer is exposed at some later date, the maximum dose rate that would result would be for an mfinite slab: 

mR/ h 
Ky = (1.7) - 

pCi 
(1 1.7) - (Fig. 3-8) 

pCi / g g 

= 175 mredyr above surrounding background 

Thls is a factor of 100 below the radiation level of 2.0 mR/h that is the lower limit requiring radiological 
controls. 

I1 Area 6 

Thls area is the elevated region along the east excavation face of the concrete equipment pad. This elevated 
region is an extension of the layer described as Area 5 .  The gamma profile along this face is shown on Figure 1 3-3. The 1-minute scalar counts taken along 1 rn intervals are included in Appendn A as survey points 20 
through 23. A composite sample of the layer along this face was obtained for isotopic analysis. The results of 
this analysis are as follows: I 

Background (pCi/g) Hot Spot (pCiig) Increase (pCjJg) 

Sample Analysis 

Ra-226 0.64 13.0 12.4 

I Th-232 0.72 0.82 - 0.10 
K-4 0 3.34 2.7 -0.6 

Cs 137 0.15 ND I ND = Not detected 



1 Thls activity is consistent with results for Area 5, as would be expected. The dose consequence for exposing 
() this material at a future date is the same as the discussion for Area 5. 

I 3.5 POST-EXCAVATION RADIOLOGICAL MEASUREMENTS 

After bacldilling, the excavation area was resurveyed to determine the levels of gamma radation from the 1 residual activity remaining. Figure 3-9 show the range of response ofthe 27yxZy' NaI detector. This shows 
that radiation levels over the backfilling are well below twice background. Dose rate measurements were made 

) with the PIC located at the same points above the backfill as similar measurements that were taken w i h  the 
excavation before the backfilling (Figure 3-6). The post-backfill dose rates are shown on Figure 3-10. The 
highest dose rate (7.6 pRh) is just slightly higher then local background. Using the background average of 

I 6.7 pRk, the greatest incremental increase is 

ADy = 0.9 plUh 

ADy = 8 rnrerdyr 

The effects of the backfill as shelding are shown on Table 3-2, whch is a pre- and post- excavation 
comparison ofthe dose rates. As one would expect, the greatest reduction occurs for shellirng the localized 
hot spots are Locations 3,4, and 5. 

I Table 3-2 
Shielding Effects of Backfill 

Pre-Backfill Post-Backfill Backfill Depth Reduction 

I 
Location (pR/h) (Fig. 3-6) (pWH) (Fig. 3-10) (ft) (PRW 

1 8.1 (near wall) 7.2 -3 0.9 

2 8.3 (near wall) 7.2 -3 1.1 

3 9.3 (hot spot) 7.5 -3 1.8 I 4 9.4 (pipe) 7.6 -3 1.8 

5 9.9 (pipe) 7.6 I 6 8.3 7.4 

( Hot spots at Locations 3,4; and 5. 
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12-141 50SHEETS 
21-142 100 SHEETS 
21-144 200 SHEETS 







APPENDIX B 

DOSE RATE MEASUREMENTS 











21-141 50 S H E D S  
22-142 100 SHEETS 
22-1 44 ZOO SHEETS 
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APPENDIX C 

SAMPLE RESULTS 
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NAVY RAC SOLID SAMPLING RECORD 3 
RsJ. Sampling Event: Logbook ID: JX-DA-004 

SAMPLING STATION . . 

Station ID - Station Type 
1-4 -1 A, ' 5 L  

SAMPLE 

Sample Sample Sample Depth Interval Start: Depth Interval End: 
ID Matrix Type- D " 
h-rJ7 SF5 E N  Collection Method Date Time 

* - BY 
5~cdcr  L r f  1I1Yfy  1% T/&- 

Weather Conditions: 
LL-J 

Field Logbook(s) Pages - ES&H Jml(s) Pgs SElR No.: - J3.0-58 

Container Information 
I I I I I 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT I 
6 n z  Bk NOW O I  - 

ecorded by: Date Reviewed by Date 
/ I -  Z S f y  



Client: Bechtel 

I 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Descripuon: Cecil FieldJX 

1 cc: BECHW394 Repon Date: December 30,1997 Page 1 of 2 
p i p  PAP ~ ( ~ T F E ~ A L  

Sample ID 
Lab ID 

-- 

Matrix : Soil 
Date Collecred : 11/17/97 

I - 
Datk Received : 11/21/97 
Priority : Rou~ine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Radiological 
Evaporative Loss @ 105 C U ND 
Gamma PHA - 20 i t em 

M = Method Metl~ud-Description 

M 1 GL-OA-E-020 
MASL 300 

I Notes: 
The qualifr~~s in this report arc d e h e d  as lolluws: 

J indicates prescncc of malyre between DL (Derecr Limir) and RL (Rcporr Limit) 
J indicates presence of analyu: at a concentration less than h c  reporting limit (KL) md grcatcr than rhc dercction h i t  (DL). 
U indicates that the maly te w u  not denc~ed at a concer~tration greater than bt detection limi~. 
* indicaws that a qualily cor~uol mdytc  recovery is outsidc or specifid acceptance cnlcria 

Dam repond in mass/mic;s unirs is reported as 'dry weight'. 

P 0 Box 307 12 - Charleston. SC 29: li - 2040 Savage Road - 294 13 I Illill Illli Illll lllli lllll llill lllii llli illlliII11 Ill 11 



Client: Bechkl 
PO Box 350 
Oak Ridge, Tennessee 37831-0350 

Con~act: Ms. Lori Davenport 
Project Description: Cccil Field/= 

cc: BECH00394 Report Date: December 30, 1997 Page ? of 7,  

Sample ID : 3x00747 

This daa  report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

any ques t io~ to  your Project Manager, Valerie Davis at (803) 769-7391. 

Reviewed By 

P 0 Box 30712 Charlrston. SC 29217 1040 Savage Rond ,29414 

(SO.?) ? ! O - x  i7 I . F.:\ (SOJ) 766-1 17s *9711646-OI* 



NAVY RAC SOLID SAMPLING RECORD 18 

Sampling Event: C k u  1 s. 

SAMPLING STATION 

Station ID Station Type 
15 - i A  BH 

SAMPLE 

Sample Sample Sample Depth Interval Start: Depth Interval End: 
ID Matrix TYPE a* 29 *, 

Tx-763 SF S  EN^ Collection Method Date Time BY 
S S A V R ~ P  li-*q7 I4:08 &UU+ I* 

w 

Weather Conditions: 
~ L a r  

Field Logbook(s) Pages ES&H Jrnl(s) Pgs SElR No.: 
C - Tr osa 

Container Information I 
ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

s l d s  G a m m  SlFrc 8 QT N O M ~  0 1  - 



GENERAL ENGINEERING LABORATORIES 
L*rburntwy Ctrliiicaliuns 

Client: Bechtel 
W Box 350 
Oak Ridge. Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: CeciI FieldIJX 

cc: BECHW394 Reporr Date: December 30, 1997 Page 1 of 2 
'i2G-D CLA\I 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

: Soil 
: 11/20/97 
: 11/21/97 
: Routine 
: Client 

Parameter Q u U i e r  Result DL RL Units DF Analyst Date Time Batch M 

Evaporative Loss @ 105 C 
Gamma PHA - 20 i t e m  

-- ~ 

1 .D 1 wtQ 1.0 PCW 12/16/97 1200 112553 1 

- -- - 

M = M e t h d  Method-Description 
- -- 

M 1 GL-OA-E-020 
M 2  HASL 300 

Notes: 
The qualifiers in this report ;Ire defined as follows: 
J indicaks prescnce of andytc betwccn DL (Dctccr Limil) and RL (Report Limit) 

J indicarcs presencc of analytc at a concentration less than the reporting limit (RL) and greater Lhan the detecuon Limit (DL). 
U indicates rhx rhc an;Jycc was noL dztected at a concentration grcatcr rhm the detection l i r n i ~  I * indicucs Lhar a qualiry control millyrc recovery is o u ~ i d c  of spccificd acccptancc criteria 

( Drh repolred in rnass/rnass unirr is rcprrcd as 'dry weigh'. 

P 0 Box 307 12 - Charlesron. SC 2'11 17 2040 Savage Road - 29414 1 lWl Ilii Mi //Ill !I Ml IIlI 1111 i l l  Ul Ill1 iBi 



Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 37831-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil Field/M 

cc: BECH00394 Report Dare: December 30, 1997 Page 2 o f 2  

Sample ID : ROO763 
--- 

M = Method Methd-Description 

This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your P r o p t  Manager, Vale?e Davis at (803) 769-7391. 

Reviewed By 

P 0 Box 30712 Charleston, SC 79.117 . 7040 Savage Road .2941A 

($03) 556-8 17 1 . Fax ($0:) 766-  1 178 *9711646-02* 
m 
L A  i':::*:~,,: \ > I !  ! L . . \ ,  :\,.! ; 7 . : . * ,  



SAMPLING STATION 

' NAVY RAC SOLID SAMPLING RECORD 22 
B C  2 5  Sampling Event: 

SAMPLE 

Logbook ID: JX-DA-004 

, . 

Station ID 
[$ r. 

Weather Conditions: 

Station Type 
S L ,  + n'*w 

/ 

Depth Interval End: ,, 
1 

Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

% M m  * Am& C 6 1 4 

Sample 
ID 

Remarks: s k u  E e a L. d a 

Sample 
TY pe 

Sample 
Matrix 

SEIR No.: 
r k  0 6 ~  

Field Logbook(s) Pages - 

Depth Interval Start: 
b" 

rs607~ 3' 

ES8H Jrnl(s) Pgs - 

g 5F. 

Date 
(2 - 3-97 

Collection Method Date Time BY 
5s S?W // -24-97 /O:OT ~ ~ V I A ~ ~ ~ Q A  

Reviewed by Date 



GENERAL ENGINEERING LABORATORIES 
Meering roday's needs with a vision for tomorrow. 

- - .  

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: MS. Lori Davenport 
Project Description: Cecil FieldJX 

. cc: BECH00394 Report Date: January 08, 1998 Page 1 of 2 
- SQLPLE IOCATIOU IS - ) 

Sample ID ; 15- I JXOO 7@ 
Lab ID : 9712128-06 
Matrix : Soil 
Date Collecred : 1 1(26/97 
Date Received 
Priority 
Collector 

: 12/04/97 
: Routine 
: Client 

Radiological 
Evaporative Loss @ 105 C 
~ n m m a  PHA - 20 i t e m  

CESIUM-1 37 U 
POTASSIUM40 J 

, RADIUM-226 
RADIUM-228 J 
THORIUM-228 J 
THORIUM-230 
THORIUM-232 J 
THORIUM-234 U 
URANIUM-235 U 
URANIUM-38 U 

1.0 PCW 12/16/97 1200 112553 1 

Parameter Qualifier R e d  t DL RL Units Dl? Analyst Date Time Batch M 

M = Method Method-Description 
- - - - - - - - 

M I  GL-OA-E-020 
M2 HASL 3DO 

Notes: 
The qualifiers in this report are defined as follows: * 

J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 
J indicates presence of analyre at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 

indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

1 P r'"fi.dh mass/mass units is reported as d r y  weight7. 

P 0 Box 30712 Charleston, SC 29417 . 2040 Savage Road 29413 1 lM ill I!/ //li Ni lill iilll Ill/ /Nil Iil llil 111 
(803) 556-8 17 1 . Fax (803) 766- 1 178 

m &$ Prlnrcii r l i l  rocyclerl p~c:. 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FieldfJX 

I cc: BECHW394 Repon Date: January 08. 1998 Page 2 of 2 

Sample ID : 15-1 JXOO 764 

This data report has been prepared and reviewed 

accordance with General Engineering Laboratories 
---,tandard opes ing  procedures. Please direct . /  

P 0 Box 20712 Charleston. SC 794 17 - 2020 Savage Road -29414 

(803) 556-8 17 1 Fax (803) 766- 1 ! 7S 



SAMPLING STATION 1 

' NAVY RAC SOLID SAMPLING RECORD 
psc 1s Sampling Event: t& m .  Log book ID: JX-DA-004 

Station ID 

dafi 

Field Logbook(s) Pages I ES&H Jrnl(s) Pgs 1 SElR No.: 

js -z.7 

Sample 
ID 

~ u o e 7 4  

r 1 r u  05% 

Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 
f 

a no= gL -03C o 1 - 

Station Type 
S L  

SAMPLE 

SS SBW 12-/-97 IL:ab a v  BY u+flt& 
4 

Weather Conditions: 

Sample 
Matrix 

SLs 

Sample 
Type 

&&v 

Depth Interval Start: 
afi 

Depth Interval End: 
1 'f 

Collection Method Date Time 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

- 
Client: Bechtel 

PO Box 350 
Oak Ridge, Tennessee 3783 I -0350 

Contact: Ms. Lori Davenport 
Cecil FieldlJX Project Description: 

cc: BECH00394 Repon Date: January 08, 1998 Page 1 of 2 
-L- SAIC~PCE fC- 2 -- 

Sample ID : 15-2 JXOO 765 
Lab ID : 971 21 28-07 
Matrix : Soil 
Date Collected : 12/01/97 
Date Received : 1ZW97 
Priority ' : Routine 
Collector : Client 

- 
Parameter QuaIifier Result DL RL Units DF Analyst Date Time Batch iM 

Radiological - 
Evaporative Loss @ 105 C 
Gammo PHA - 20 item 
CESIUM-137 U 
POTASSIUM-40 J 

0.10 pCi/g 
5 pCilg 
1 pCUg 
1 pcug 
5 pCi/g 
5 pCi/g 
5 pCi1g 

15 pCi/g 
5 pcug 

1.0 PCW 12/16/97 1200 112553 1 

1.0 EJB 12/23/97 1325 112998 2 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1.0 

URANIUM-238 J 2.2 +/- 1.73 1.8 15 pcitg 1.0 

I 
M =Method Method-Description - --- 

GL-OA-E-020 
HASL 300 

II Notes: 
The qualifiers in this report are defined as follows: 
J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 

I 
indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

,reported in masdmass units is  reported as 'dry weight'. I. 
P 0 Box 307 12 Charleston, SC 29417 2030 Savage Road 294 14 

(803) 556-8 17 1 Fax (803) 766- 1 178 

l Ullll lllll lllll lllil lllll lilll ell Ill1 llllll lllll llll Ill1 
a *97 121 28-07* 

4b 
f 9 Prtnli.d ~ l t l  rccycld p:lccr 

, .- n n 1 A 



GENERAL ENGINEERING LABORATORIES 
Meeriq today's needs wirh a vision for tomorrow. 

Client: Bechrel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FieldfJX 

cc: BECH00394 Report Date: January 08, 1998 Page 20f2 

Sample ID : 15-2 JXOO 765 

L - - - . --- 
M = Method Method-Description 

- - 
7'his data repon has been prepared and reviewed I 

in accordance with General Engineering Laboratories 
standardpperating procedures. Please direct 4 

- 
Reviewed By 

P 0 Box 30712 Charleston. SC 294 17 - 2030 Savage Road 29411 

(803) 556-8 17 1 FJX (803) 766- 1 178 
m 

1'1-~IIICJ t111 TCC\<!~'L! n::w- 



NAVY RAC SOLID SAMPLING RECORD -24 

gj I r  Logbook ID: JX-DA-004 Sampling Event: R u l  

SAMPLING STATION 

Station ID Station Type 
lb -3 St - .  

SAMPLE I 
Sample I Sample 1 Sample 1 Depth Interval Start: 1 Depth Interval End: . i 
ID Matrix T Y P  0" I / " 

;JK-%b SPS ENV 
Collection Method Date Time BY 
5s S ~ Q  12- i - p t  /&a? 7Xhut.r'tL, 

Weather Conditions: 

C1aJ 

Field Logbook(s) Pages ES&H Jrnl(s) Pgs SEIR No.: 
L - ~ ' y o c a  

Container Information 

ANALMES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

b* AM& e /3] - 

Date Reviewed by Date 
jL* 3-97 



GENERAL ENGINEERING LABORATORIES 
, Meeting today's needs with n vision for tomorrow 

- 
. Client: Bechtel 

PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenpori 
Project Description: Cecil FieldfJX 

cc: BECH00394 Report Date: January 08, 1998 Page 1 of 2 
SAMP'G 1 b - - 3  

Sample ID : 15-3 IX00~766 
Lab ID : 9712128-08 
Matrix : Soil 
Date Collected : 12/01/97 , 
Date Received : 12/04/97 
Priority :: Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Radiological 
Evaporative Loss @ 105 C 11.0 1 .O 1 wt% 1.0 PCW 12/16/97 1200 112553 1 

PHA - 20 item 

ESIUM-I 37 U -.W +I- 0.01 73 0.04 0.10 pCi/g 1.0 UB 12/23/97 1327 112998 2 

M = Method Method-Descrip tion 

Notes: 
The qualifiers in this report are defined as follows: 
J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

J indicates presence of analyte at a concentration less than the reporting limit (RJJ and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concenrmtion greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

P o BOX 30712 . Charleston, sc 29417 - 2040 Savage Road 29414 l lllill llilllllll 1111 11111 lilll lllll 1111 lill~l llill 1111 111 



GENERAL ENGINEERING LABORATORIES 
. Meeting today> needs with a vision for cornorrow. 

Bechtel Client: 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenpn  
Project Description: Cecil FieldJX 

I 
cc: ~ ~ ~ ~ 0 0 3 9 4  Report Date: January 08, 1998 Page 2 of 2 

-.--- 

Sample ID : 15-3 JXOO 766 
--- 

I M = Method Method-Description 

This data report h z  been prepared and reviewed I 

E in accordance with General Engineering Laboratories 
- standard operating procedures. Please direct 

P 0 Box 307 12 Charleston, SC 294 17 7,040 Savage Road .29411 

(803) 556-8 17 1 . Fax (803) 766- 1 17s 



NAW RAC SOLID SAMPLING RECORD . . 25 

Sampling Event: Logbook ID: JX-DA-004 

SAMPLING STATION 

Station ID 
- 

Station Type 
e -4  5 L HJf# /z- 7-97 

I 

SAMPLE 

Sample Sample Sample Depth Interval Start: Depth Interval End: 
ID Matrix TY pe 6 " / *  

Collection Method Date Time BY 
~ W O O ~ L ~  SFS EuV s , , ~  12-SPY t r ~ y t  52eu*l+/e0 

Weather Conditions: 

Field Logbook(s) Pages ES&H Jml(s) Pgs SElR No.: 
t C n 958 

Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

- 

Date Reviewed by Date- 
/2-&4;7 

SAMPLING STATION 



Client: Bechtel 
PO Box 350 

Contact: MS. Lori Davenport 
Project Description: Cecil FieldfJX 

cc: BECH00394 Report Date: January 08. 1998 Page 1 of 2 
~ A F A P L E  IPL.ATICI~ 1 2 4  

Sample ID : 15-4 1x00'767 
Lab ID : 9712128-09 
Matrix : Soil 
Date Collected : 12/02/97 i 
Date Received : 12/04/97 
Priority ': Routine 
Collector : Client 

- 
Parameter Qualifier ResuI t DL IIL Units DF Analyst Date Time Batch M 

Radiological 
Evaporative Loss @ 105 C 9.6 1 .O 1 wt% 1.0 PCW 12/16/91 1200 112553 1 

PHA - 20 i t e m  

XSIUM-137 1.0 EJB 12/23/97 1426 112998 2 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1.0 
1 .o 
1 .o 

---- -- 
M=Method . Method-Description r .I 

--- . 

GL-OA-E-020 
M 2  HASL 300 



Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FieldfJX 

cc: BECH00394 Report Date: January 08, 1998 Page 1 of 2 
- J A M P ~ ;  IOLAT~~CI  15-4 - -- -. . - . - - - - . 

Sample ID : 1 5 4  JXOO 767 
Lab ID : 9712128-09 
Matrix : Soil 
Date Collected : 12102/97 4 

Date Received : 12/04/97 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL ItL Units DF Analyst Date Time Batch M 

Radiological 
Evaporative Loss @ 105 C 

.- 

1 .O 1 wt% 1.0 PCW 12/16/97 1200 112553 1 lbfm PHA - 20 i tem 
'ESIUM- 137 

POTASSIUM-40 
1.0 EJB 12/23/97 1426 112998 2 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 

-- 
M =Method , Method-Description 

M I  
- -- -. . .. 

CL-OA-E-020 
M 2  HASL 300 

1 Notes: 

The qualifiers in this report are defined as follows: 
J indicates presence of analyte between DL (Detect Limit) and RL (Repon Limit) 

- J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 

C * indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

reported in rnasdmasr units is reported a 'dry weight'. 

I 
P 0 Box 307 12 . Charleston, SC 29417 . 2040 Savage Road m29411 

(803) 556-8 17 1 Fax (803) 766- 1 178 

lllllll lllll lllll lllll illlllllll lllll Ill1 llllll lllll llll llll 
*9712128-W* c.001 8 

m 
f ,$ I'HIIILY~ I L . C ~ ~ I L . L I  p.lpc~, 



NAW RAC SOLID SAMPLING RECORD _ - 26 
psc 1s 

Sampling Event: Logbook ID: JX-DA-004 Rsd a m  

Station ID Station Type 
I S -  5 s L 

SAMPLE - 

Sample Sample Sample Depth Interval Start: Depth Interval End: - 

ID . Matrix Type 0'' / ' 
FNV Collection Method Date Time B 

yxw768 sf5 Ss SP-U l2.z-QY 14:W d e f w  

Weather Conditions: 

Field Logbook(s) Pages ( ES8H Jrnl(s) PQS ( SElR No.: 

Container Information 
I I I 1 

ANALYTES 1 CONTAINER I PRESERVATIVE I CONTAINERID 1 COMMENT 
I 

. . -  

Date Reviewed by Date 
12-3-97 

6004sol 



GEL .1IRliT\GI.!C;CTI~L'.4L 

BPLhLcl 
PO Box 350 
Oak Ridge, T ~ C S S U  37a31'.03so 
Ms. Loti Davmport 
Gail FicldLK 

..-- 
Smplc ID : 15-6 1x00 764 
Lab LD : 9712128-11 
MBLrix : Soil 
Dak CnUecterl : 12102EJ7 
Date Rweid  : 121M197 
Prinricy ; Rwtinc 
Cd&mr ; Client 

-, -, 

Purrnew Qunllfler Result DL RL Units DF hnulyet Date Tlmc Bakh M 
.7. 

- - 
Rudlologlcal 

Evaparauvc lass @ 105 C 8.2 1.0 1 ~ 1 %  1.0 PCW 12/16/97 1200 112553 1 
G m  PHA - 20 UemC 

CESIUM-137 U ND +0.0158 .026 1 i 1.0 12/23B7 1730 112999 2 
POTASSIUM4 J 2.9 ti- 0.47n Q.30 5 $i/g 1.0 
RADTUM-226 13 -ti- 0.179 o.Q5 1 $i/s 1.0 
RADIUM-228 J 0.78 +/- 13.160 0.OR 1 $ill: 1.0 
THORILb-226 J 0.74 +/- 0.0920 0.04 5 $i/g 1.0 
THORIUM-P 0 1 1.3 +/-0.179 0.05 5 $i/6 1.0 
THORIUM-232 J 0.72 +I- OM30 0.04 5 pCi/g 1.0 
THORIVM-234 1 12 +/- 0.830 0.70 1 5 p C i I g  1.0 
URANIUhl-235 U NU +I- O.OB91 . lSb 5 pCi/g 1 .O 
u K.4hTUh.i -23 8 5 1.2 +/- 0.830 0.70 IS p C i / ~  1.0 

M = Metbad Mcthd-Descrlptlon 
.. -.-- 

M 1 GLOA-E-020 
M2 HASL 30a 



hjut Description: Czcil Fieldla 

rs: BECHW394 Rcporr DBLE: lanurrry 20, 1990 

fz~mplc m : 15.6 JXOQ 769 
. . 

M = !klerhd Method-Dmripflon 

This dntn rqmn h~ bem prepared nnci reviewed 
in ncc9rdwe wirh General Enginccfa~ LPlsPrarorics 
6wldard apcra!jng procedures. Plessc dirurl 



NAVY W C  SOLID SAMPLING RECORD 28 -~ ~ - - - -  - 

Sampling Event: Logbook ID: JX-DA-004 

SAMPLING STATION 

Station ID I Station Type 

SAMPLE 

Sample Sample Sample Depth Interval Start: Depth Interval End: ,, 
ID Matrix Type 0 " 1 

Tx-770 SFS Collection Method Date Time 
Ehtv 

BY 
ss sp-u 1 2 -  2 .97  4 TawL. 

I 

Weather Conditions: 

Field Logbook(s) Pages ES8H Jrnl(s) Pgs SEIR No.: - - Tx 0 6 ~  
Container Information 

ANALVES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

Date Reviewed by Date 
12- 4-97 



- 

Client: Bechtel 
PO Box 350 
Oak Ridge. Tennessee 3783 1-0350 

Contact: Ms. Lon Davenport 
Project Description: Cecil FieIdlJX 

cc: BECH00394 Report Date: January 08, 1998 Page I of 2 
- L * L A , ~ o ~  1L - 7 

Sample ID I 15-7 JXOO 770 
Lab ID : 9712128-12 
Matrix : Soil 
Dare Collected : 12/02/97 
Date Received : 12/04/97 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch X I  

- -- - 

Evaporative Loss @ 105 C 11.7 1.0 1 wt% 1.0 PCW 12/16/97 I200 112553 1 

0 
* indicates that a quality control analyre recovery IS outslde of specified acceptance cnteria. I. Data reported in masdmass unlts is reported as 'dry weight'. 

URANIUM-238 J 0.42 4- 0.453 0.50 15 pCVg 1.0 

M = Method Method-Description 
--- -- 

GL-OA-E-020 
HASL 300 

I) Notes: 
The qualifiers in this report are defined as follows: 
J indicates presence of  analyre between DL [Detect Limit) and RL (Report Limit) 

J indicates presence of  analyte at a conccnrration less than rhe reporring limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 



. . -  . 
GENERAL ENGINEERING LABORATORIES 

Meeting rodafs needs with a vision for tomorrow. 

CIicnt: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lon Davenport 
Project Description: Cecil FieWJX 

cc: BECH00394 Repon Date: January 08, 1998 Page 2 0 f 2  
-. . - - -.--- - L -.. .- .- -- 

Sample ID : 15-7 JXOO 770 
-- - -- -- . 

M = Method Method-Description 
- - - 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories , 

P 0 Box 307 17 . Charleston, SC 2931 7 . 2040 Savage Road 194 14 

(803) 556-8 17 1 . Fax (803) 766- 1 178 * 
f 9 ?r:n:rld o n  r ccy!c i  ':~p':, 



SAMPLING STATION I 
Station ID Station Type 

15 4 SL. @P 
- .  

SAMPLE I 
Sample Sample Sample Depth Interval Start: Depth Interval End: 
ID Matrix Type 0" / " 

r~00771 
Collection Method Date Time BY 

SF~OA\ 12- 2-77 / :  7.f irwl+r'er 

Weather Conditions: 
dear 

Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

Reviewed by Date 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tornol-row. 

I Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FieldUX 

cc: ~ ~ ~ ~ 0 0 3 9 4  Report Date: January 08, 1998 
5 4 ~ ~ c i  I S ~ S  

Page 1 of 2 
-- 

Sample ID : 15-8 JXOO 771 
Lab ID 
Mauix 
Date Collected 
Date Received 
Priority 
Collector 

: 9712128-13 
: Soil 
: 12/02/97 I 
: 12/04/97 
: Routine 
: Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch IM -- 1 Radiological 
Evaporative Loss @ 105 C 14.0 I .O 1 wt% 1.0 PCW 12/16/97 1200 112553 1 
Ganunn PHA - 20 items 

~ ~ ~ ~ ~ i ~ ~ 4 0  U J 0.04 2.9 +/- +I- 0.0335 0.521 . 0.30 0.04 5 pCdg 1.0 
0.10 pCiIg 1.0 EJB 12/23/97 1910 112998 2 

M =Method Method-Description 
7- 

GL-OA-E-020 
HASL 300 

Notes: 
The qualifiers in this report are defined as follows: 
J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL), 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 

Ir * indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

a reported in madmass  units i s  reported as 'dry weight'. P 
P 0 Box 307 12 . Charleston, SC 794 17 . 2030 Savage Road -294 I 1  

(803) 556-8 17 1 . Fax (803) 766- 1 179 

l Illill lllll lllli lilll lllli lllll lllll illl llllll lilll llil llll 
*9712128-13* 

a G q  l h n ~ d  r ~ ~ ? . c i r . i  -+rw - "oQ2'6 



GENERAL ENGINEERING LABORATORIES 
'1-\ C i Meeting [oc(av's needs wdrh a visionfor tomormn: 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil Field/JX 

cc: BECH00394 Report Date: January 08, 1998 Page 2 of 2 
- -..- - 

Sample ID : 15-8 JXOO 771 
-- .- - . - - - - - -- 

M = Method Method-Description 
.- .- 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct A 

P 0 Box 30712 Charleston. SC 2931 7 2030 Savage Road - 294 14 

(803) 556-8 L7I FL~X (80;) 766-1 175 
m '&a I>I,IIIIC~ L I I I  :~c:.c!cI! 11.1pc: 



-- - 

SAMPLING STATION 

SAMPLE - .  

Station ID 
16 - 7 .  

Station Type 
S L  , CP 

Weather Conditions: 

Depth Interval End: 

Date Reviewed by Date 
1 2 -  9-97 - 

Sample 
ID 

Sample 
Type 

Sample 
Matrix 

SElR No.: Field Logbook(s) Pages 
u 

Depth Interval Start: 
0 I' 

XK-772 

ES&H Jrnl(s) Pgs - 

v S S  

Container Information 

Time 
/ 

Collection Method Date 
ss S p o o u  

COMMENT ANALYTES 

0 l 4 

CONTAINER PRESERVAT lVE CONTAINER ID 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for- tomorrow. 

.. 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
r Project Description: Cecil FieldJX 

cc: BECH00394 Report Date: January 08, 1998 Page 1 of 2 
- - SW‘G 1 5- 7 -- 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 

:.I 5-9 JXOO 772 
: 9712128-14 
: Soil 
: 12/$)2/97 
: I U W 7  

Priority : Routine 
Collector : Client 

Parameter Qualifier - Result DL RL Units DF Analyst Date Time Batch $1 

Radiological 
Evaporative Loss @ 105 C 
Gamo PHA ; 20 items 
CESIUM-137 J 
POTASSIUM-40 J 
RADIUM-226 
RADIUM-228 J 
THORIUM-228 J 
THORIUM-230 J 
TH~RIUM-232 J 
THORIUM-234 U 
URANIUM-235 U 
URANIUM-238 U 

1 wt% 

0.10 p c i g  
5 pCi/g 
1 pcug 
1 pCi/g 
5 pcug 
5 pcvg 
5 p c i g  

15 pCi/g 
5 pCVg 

15 pcug  

1.0 PCW 12/16/97 1200 112553 1 

M = Method Method-Description 

GL-OA-E-020 
HASL 300 

Notes: 
The qualifiers in this report are defined as follows: . 

J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 
1 indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in rnass/rnass units is reported as 'dry weight'. 



GENERAL ENGINEERING LABORATORIES * 

Meeting roday's needs with a vision for tomorrow. 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lon Davenport 
Project Description: Cecil FieldlJX 

cc: BECH00394 Report Date: January 08, 1998 Page 2 of 2 
. ..--" 

Sample ID : 15-9 JXOO 772 
-- 

M = Method ~&hod-bescription -- 
This data report has been prepared and reviewed 1 

in accordance with General Engineering Laboratories , 

standard operating procedures. Please direct A 

Reviewed B+J 
1 

P 0 Box 30712 Charleston, SC 29417 . 2040 Savage Road 79414 

(803) 3 6 - 8  17 1 . Fax (803) 766- 1 178 

1'7!!11c~~ ~ 1 1 1  v:~ycIcd ?:l[x*!. 



NAVY RAC SOLIDSAMPLING RECORD 3 1 
..,, 

- - 
... !......... ......*. ...................... > .  ................................................. > : ..: ...... 
A,.. ..A ..-- ........................................... :,..:.:,:..:.,: 3 : .  ...' ..................... ...................... 

Logbook ID: JX-DA-004 
:* '.""'. " 

Sampling Event: :;:iEgm5$FQ$g~g;g;i: . ...... 
er)l :~Il::::.:.:.:.:i:::::i:i:c:.:::::::::~:~:.:.:.:.:.:.;.:.: ...: 

..: :.:: .............................. -.; ...... :.:.:..,;.- ... ;, . . .  - " " '  

1 SAMPLING STATION . , 

Station ID Station Type 
15 - j0 S L ,  O F  

- .  
SAMPLE 

Sample I Sample 1 Sample 1 Depth Interval Start: .. 1 Depth interval End: ,. 
ID I ~ a t r i x  I Tvae I ' .  0'  I 1 " , , L 

&JI/ 
Collection Method Date Time r p o m  ~5 ss 5-H /zaz-P). 1.5:oB TAW web B 

Weather Conditions: 
c L a p  

Field Logbook(s) Pages ES&H Jml(s) Pgs SElR No.: - d 4-3 DGR 
Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

Q o s  aL 0 I - UauU 

I 

h 
L+ <#& 
Y &h 

"Pr ', 

Remarks: 

--,. 
Date Reviewed by Date 

12- Q-p? 



Client: Bechtel 
PO Box 350 
Oak Ridge. Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FieldrJX 

cc: ~ ~ ~ ~ 0 0 3 9 4  Report Date: January 08, 1998 ~ A ~ P I E  I C - I ~  
Page 1 of 2 

Sample ID : 15- 1 0 JX00773 
Lab ID : 9712128-15 
Matrix : Soil 
Date Collected . : 12/02/97' 
Date Received : 12/04/97 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Radiological 
Evaporative Loss @ 105 C 15.4 1 .O 1 wt% 1.0 PCW 12/16/97 1200 112553 1 
Gamma PHA - 20 item 

CESIUM-137 0.10 pcvg 
5 pcilg 
1 pCilg 
1 pcilg 
5 p c i g  
5 pCi/p 
5 pcug 

15 pCifg 
5 pCVg 

15 pCig 

- M =Method Method-Descrip tion 8 MI GL-OA-E-020 
M 2  HASL 300 

I Notes: 

The qualifiers in this report are defined as follows: 
J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) ( indicates presence of analyie at a conrmkation less than the reparting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration prater  than the detection limit. - 

I * indicates that a quality control analyte recovery is outside of specified acceptance criteria. Pa reported in rnasdrnass units is r e p o d  a d r y  weigh.'. 

P 0 Box 30712 .Charleston, SC 19417 - 2030 Savage Road 29414 M WN N ~ M ~ ~ !  lllll !I lm IlIIl l! 111 



- 
Client: Bechtel 

PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 

I Project Description: Cecil FieldJX 

cc: BECH00394 Report Dare: January 08,1998 Page 2 of 2 
- - -- 

Sample ID : 15- 1 O.JXO0773 

a M =Method Method-Description 

This data report has been prepared and reviewed I 

in accordance with General Engineering Laboratories n 



NAVY RAC SOLID SAMPLING RECORD ' 32 

f Logbook ID: JX-DA-004 Sampling Event: &* 

SAMPLING STATION . . 

Station ID Station Type 
id- i /  S A ,  4 c p  - - 

SAMPLE I 
Sample Sample Sample Depth Interval Start: Depth Interval End: A 

I'D Matrix Type o * 1 
Collection Method Date - Time aJ v no0774 SF3 5's 94 t 2- 2-QY 

r 

Weather Conditions: 
czualr 

Field Logbook(s) Pages ES8H Jrnl(s) Pgs SElR No.: - = Txovqa 
Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 
- 

Date Reviewed by Date 
l z -  y.47 



Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lon Davenport 
Project Description: Cecil FieldfJX 

cc: BECH00394 Reporr. Date: January 08, 1998 Page 1 of 2 
-- S A & ~ L S  - 1 r -  I \ 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 

: Soil 
: 12/02/91 
: 12rW97 
: Routine 

Collector : Client 

Parameter Qualifier Result DL RL Units D F  Analyst Date Time Batch hl 

Radiological 
Evaporative Loss @ 105 C 

.- 

1 .O 1 wt% 1.0 PCW 12/16/97 1200 112553 1 
Gamma PHA - 20 i t e m  
CESIUM- 137 
POTASSIUM-40 
RADIUM-226 
RADIUM-228 
THORIUM-228 
THORIUM-230 
THORIUM-232 
THORIUM-234 
URANIUM-235 
URANIUM-238 

1.0 EJB 12/23/97 2142 112998 2 
1 .o 
1 .o 
1 .o 
1 .o 
1.0 
1 .o 
1 .o 
1 .o 
1 .o 

, - 
M = Method Method-Description - 
M I GL-OA-E-020 
M 2 HASL 300 

Notes: 
The qualifiers in this report are defined as follows: 
J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
- 

U indicates that the analyte was not detected at a concentration greater than the detection limit. 
indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reponed in masslmass units is reponed as 'dry weight'. 

P 0 Box 307 12 Charleston. SC 291 I7 . 2010 Savage Road - 2 Y J  14 1 lN llll !ill ~~dlll lllll N !I/ I i  Ill! Ill! I! 



I 
$& E N C b  

CI GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FieldIJX 

cc: BECH00394 Report Date: January 08, 1998 Page 2 of 2 
-- 

Sample ID : 15- 1 I-JX00774 

- 
M =Method ~e thod-~esc&i  tion 

This data report has been prepared and reviewed I 

in accordance with General Engineering hboratories , 

standard operat i~g procedures. Please direct d 

P 0 Box 30712 Charleston, SC 29417 2040 Savage Road 29113 



SAMPLING STATION . . 

Station ID Station Type 
15 -/t 2 3 ,  eP 

SAMPLE I 
Sample Sample Sample Depth Interval Start: Depth Interval End: 
ID Matrix TY pe O u  , 1 " 

n b ~ r t ~ f ~  sFS er\l Collection Method Date Time 
SS S ~ o s r u  fl /Z -  2-97 /6.'1$ 

Weather Conditions: I 
clew 

Field Logbook(s) Pages ES8H Jrnl(s) Pgs SElR No.: - - TX b5-8 

Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

0 1 C 

1 

I I -\ I 

Date Reviewed by Date 
i 2 - 9 - 9 ~  



GENERAL ENGINEERING LABORATORIES 
Meering today's needs n-irh u virion for Inmorron: 

Client: 

Contact: 
Project Description: 

cc:BECHW394 

Bechtel 
PO Box 350 
Oak Ridge, Tennessee 37831 -0350 
Ms. Lon Davenport 
Cecil FieldfJX 

Report Date: January 08, 1998 Page 1 of 2 SAPIPG IS-12 
Sample ID : 15- 12 JX00775 
Lab ID : 9712128-17 
Matrix 
Date Collected 
Date Received 
Priority 

: Soil 
: 12/02/971 
: 1210497 
: Routine 

Collector : Client 

Parameter , Qualifier Result DL RI, Units DF Analyst Date Time Batch M 

dialogical 
vaporative Loss @ 105 C 

= -..- 

Gamma PHA - 20 icems 
1.0 PCW 12/16/97 1200 112553 1 

, .M = Method . , Method-Descrip tion 

GL-OA-E-020 
HASL 300 

' 1 g:;"aIificrs in this repon are d t n r d  as follows: 

( J indicates presence of analyte between DL (Detect Limit) and'RL (Report Limit) 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the derection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 

cates that a quality control analyte recovery is outside of specified acceprance criteria. 

Data reported in madmass units is reported as 'dry weight'. 

P 0 Box 307 12 Charleston. SC 19Glf . 7-040 Savage Road 29114 1 M I  Illll lMl lllil /ill/ iilll Ill11 ill1 lM l!Il /Ill ll! 



Client: 

Contact: 
Project Description: 

cc: BECH00394 

GENERAL ENGINEERING LABORATORIES 
Meeting roday's needs with vision for tomorrow. 

Bechrel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 
Ms. Lori Davenport 
Cecil Field/JX 

Report Date: January 08, 1998 Page 2 o f 2  
. - - > . - - - 
Sample ID : 15- 12 JX00775 
. . . . . - - 

M = Method 
-- Method-Description 

I 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories . 
standard operating procedures. Please direct A 

P 0 Box 30712 . Charleston, SC 2% 17 - 2040 Savage Road .294 13 



SAMPLING STATION 

SAMPLE 

Sample Sample 
Matrix 

Weather Conditions: 

I Station Type Station ID 
W- r 3 I 61 CP 

- .  

Sample Depth Interval Start: Depth Interval End: 
Type oh 

Collection Method Date 
1 " 

G N ~  Time = SPOOU 2 -  2-99 7: &Y+IIL BY 

Field Logbook(s) Pages ES8H Jrnl(s) Pgs SElR No.: - - o r 8  

Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

908 L W W C  01 - 



GENERAL ENGINEERING LABORATORIES 
Meeting toduy '~ needs wirh a vision for- tonlouow? 

Client: 

Contact: 

a Project Description: 

cc: BECH00394 

Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 
Ms. Lori Davenport 
Cecil FieldIJX 

Report Date: ~anua& 08, 1998 Page 2 o f 2  

Sample ID : 15-15 1x00778 

M = Method Method-Description 

This data repon. has been prepared and reviewed 
- 

in accodance with General Enginee"ng Laboratories . 
- 

eject Mariager. Valerie D 

P 0 Box 30712 Charleston, SC 294 17 . 2030 Savage Road 29414 

(xn?] 5 ~ ~ 1 7 1  - F:IY 1 m : i  I 17Q 



NAVY RAC SOLID SAMPLING RECORD 3 7 

Se 1 Logbook ID: JX-DA-004 Sampling  vent:^ T a m  

SAMPLING STATION 

Station ID I Station Type 

SAMPLE 

Sample Sample Sample Depth Interval Start: Depth Interval End: 
ID Matrix TY pe 0 "  / " 

Collection Method Date Time 
fia 799 SF5 E N  SS <mu /Z-Z-9? , 7: ?)ou+fo, 

BY 

Weather Conditions: 

Field Logbook(s) Pages ES&H Jrnl(s) Pgs SElR No.: 
- r rx05& 

Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

P 0 Box 30712. Charleston. SC 29417 - 2030 Savage Road 79414 

(803) 5 56.817 1 . Fax (803) 766- 1 178 *9712128-21* 
- 0 0 4 .  



Meeting rodoy's needs with a vision for tomorrow. 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FieldJX 

cc: BECH00394 Report Date: January OX, 1998 Page 1 of 2 
S A M P L E  t r - I 9  

Sample ID : 15-17 JXDO780 
Lab ID : 9712128-22 
Matrix : Soil 
Date Collected : 1U02/97 
Date Received : 12/04/97 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Radiological 
Evaporative h s s  @ 10s C 
G m n  PHA - 20 i rem 
CESIUM-137 S 
POTASSIUM40 J 
RADIUM-226 
RADIUM-228 J 
THORIUM-228 J 
THORIUM-230 J 
THORIUM-232 J 
THORIUM-234 J 
URANIUM-235 U 
URANIUM-23 8 J 

0.1 0 p c i g  
5 pCVg 
1 p c i g  
1 pCi/g 
5 pCUg 
5 pCi/g 
5 pcug 

15 p c i g  
5 pCi/g 

15 pcug 

1.0 PCW 12/16/97 1200 112553 1 

, - M =Method ' Method-Description 

GL-OA-E-020 
HASL 300 

I Notes: 
The qualifiers in chis report are defined as follows: 
J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analytt was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Dara reported in masslmass units is reported as 'dry weight'. 

P 0 Box 30712 . Charlesron, SC 29417 - 1040 Savage Road .29414 

(803) 556-8 I7 1 . Fax (803) 766-1 I78 
l llllll lllil lllll lllll lllli lllil llIII Ill1 IIIIII IIIII II 
*97 12 128-22* 

,, . -,< no 4% 



Client: Bechtel 
PO Box 350 
O& Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 

Project Description: Cecil Field/JX 

cc: BECH00394 Report Date: January 08, 1998 Page 2 012 
-- .- - 

Sample ID : 15-17 JX00780 
- - -- -. -. 

M = Method Method-Description 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 

P 0 Box 30712 Charleston, SC 29417 2040 Savage Road - 19'11 
(SO:) j56-S 17 1 Fas (503) 766- 1178 - 



SAMPLING STATlOt 

Station ID Station Tjpe , c - 

SAMPLE 

Matrix 

Weather Conditions: 

Remarks: \ 

Depth Interval End: Sample Depth Interval Start: 

SElR No.: 
J k  0 4 8  

Field Logbook(s) Pages - 

TY pe 

GAJ J 

ES&H Jrnl(s) Pgs 
/ 

Reviewed by Date Date 

0 " 

12-4-42 

I " 

Collection Method Date Time - BY 
S W  .I I IZ- c-9'1 ~ h ~ o  



Bechtel Client: 
PO Box 350 
Oak Ridge. Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FeldlJX 

cc: BECH00394 Report Date: January 08, 1998 Page 1 of 2 
S A ~ p c 6  fb--lg 

Sample ID : DUP'JXOO78 1 ~ L 3 p ~ i t ~ ~  O F  15-23 
Lab ID : 9712128-24 
Matrix : Soil 
Date Collected : 12/02/97~ 
Date Received : 12/04/97 
Priority : Routine 
Collector : Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch h1 

Radiological 
Evaporative Loss 0 105 C 11.8 1 .0 I wt% 1.0 P W  12/16/97 1200 112555 1 

PHA - 20 items 

CESIUM- I37 
POTASSIUM-40 
RADIUM-226 
RADIUM-228 
THORIUM-228 
THORIUM-230 
THORIUM-232 
THORIUM-234 
URANIUM-235 
URANIUM-238 

- .M = Method Method-Description 
---- -.--. - - 
M 1 GL-OA-E-020 
M 2  HASL 3DO 

Notes: 
The qualifiers in this report arc defined as foIlows: 
J indicates presence of analytc between DL (Detect Limit) and RL (Report Limit) 

J indicates presence of analyte at a concentration less than rhe reporting limit (RL) and greater than the detection limit (DL). 
U indicates thar the analyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reponed in masdmass units is reported as 'dry wcighr'. 

P 0 Box 30712 Charlesron. SC 79417 2040 Savage Road- 29315 I IIIIII II~I III IIIIIIIIIIIIIIIIIIIIIIII IIIIIIIIIII I' 1 



Client: Bechtel 
PO Box 350 
Oak Ridge. Tennessee 3783 1-0350 
Ms. Lori Davenport Contacr: 

Project Description: Cecil FielcUJX 

cc: BECH00394 Report Date: January 08, 1998 Page 2 of 2 

Sample ID : DUP JX0078 1 
- 

M = Method Method-Description 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories . 

4 

Reviewed B> 

P 0 Box 30712 Charleston. SC 19417 2040 Savage Road 29413 

(803) 556-8 17 1 . Far, (SO?) 766- 1 178 
-. .. : , . . , ,  8 ,,,,>,,>,.,. 

. _ . %... . 

GENERAL ENGINEERING LABORATORIES 
Meeting today's nerds wirh u ~isiotl for tonlo~-m~'. 

. 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with u vision for- fomorrOHJ. 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FieldllX 

cc: BECH00394 Report Date: January 08,1998 Page 1 of 2 
? ~ u % ~ T E  dr4-r~ 

Sample ID : 15-18 1x00782 TqC- t f  
Lab ID : 9712128-23 
Mapix : GroundHZO 
Date Collected : 12/02/9~ 
Date Received . : 12/04/97 
Priority : Routine 
Collector : Clienr 

Parameter Qualifier Result DL RI, Units DF Analyst Date Time Batch 31 

Radiological 
Gamma PHA - 20 item 

CESIUM-137 U -1 +I- 3.03 5.4 10 pCiL 1.0 EJB 12/29/97 0759 11301 1 1 

POTASSIUM-40 U 26.4 4- 76.6 62.4 50 pCiL 1.0 

RADIUM-226 U 5.1 4-11.0 15.3 15 pCi/L 1.0 
RADIUM-228 U 14.1 +/-21.3 26.7 15 pCin 1.0 

THORIUM-228 U 8.0 +I- 11.7 10.3 15 pCilL 1.0 

THORIUM-230 U 5.1 +/- 11.0 15.3 1 5 p C i  1.0 

THORIUM-232 U 7.8 +/- 11.4 10.1 ISpCi lL  1.0 

THORIUM-234 U 105 +/- 229 216.0 250 pCi/L 1.0 

URANIUM-235 U -10 +I- 20.7 34.9 50 p C i  1.0 

URANIUM-238 U 105 4- 229 216.0 500 gi/L 1.0 

M = Method Method-Descrip tion - 
M 1 HASL 300 

Notes: 
The qualifiers in this report are defined as follows: 
J indicates presence of analyte between DL (Detect Limit) and RL (Repon Limit) 

J indicates presence of analyte at a concentration lsrs than the repofing limit (RL) and grater  than the detection limit (DL). 
U indicates that the andyte was not detected at a concentmtion greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data reported in masdmass units is reported as 'dry weight' 

P 0 Box 30712 Charlesron, SC 29417 2040 Savage Road * 79414 I111111 lllll lllll lllll lllll lllll lllll ilil iillil lilll 



GENERAL ENGINEERING LABORATORIES 
Meering roday's needs with a vision for ton1ol'roM: 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783'1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FeId/JX 

cc: BECH00394 Report Date: January 08, 1998 Page 2 of 2 

Sample ID : 15- 1 8 JX00782 
,-- 

M = Method Method-Descrip tion 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 

P 0 Box 30712 Charlesron. SC 29317 2040 Savage Road. 19413 

(803) 556-8171 Fax (803) 766-1 178 
A. 



GENERAL ENGINEERING LABORATORIES 
, Mecring today's needs with a vision for tomorrow. 

- 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil Field/JX 

cc: BECH00394 Report Date: January 08, 1998 Page 2 of 2 

-, -. 

M = Method Method-Description 
. -- - - . . - 

This data report has been prepared and reviewed I 

in accordance with General Engineering Laboratories I 

standard operating p~ocedures. Please direct . '  ,/ 

Reviewed By 'd 

P 0 Box 307 12 Charleston, SC 794 17 . 2040 Savage Road 291 1 1  

(803) 556-8 17 1 Fax (803) 766- 1 175 
m 
f 4 P:in!c~! nn t vv )u l e~ l  p.11~1. 



N A W  RAC SOLID SAMPLING RECORD - - 26 
psc 1s 

Sampling Event: Log book ID: JX-DA-004 &d a m  

Station ID Station Type 

SAMPLE 

Sample Sample Sample Depth Interval Start: Depth Interval End: - 6 
ID . Matrix TY P@ 0" 1 

SFs ENV 
Collection Method Date Time B 

rxao 76 8 SS SPCOU 12.2-97 4 flku*+PW 
I 

Weather Conditions: 

~ k v  

Field Logbook(s) Pages ES&H Jrnl(s) Pgs SElR No.: - - 
Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

Date Reviewed by Date 
/2-3-Q? 



GENERAL ENGINEERING LABORATORIES 
Meeting ~oduy's needs with a vision for tomorrow. 

- 
Client: Bechtel 

PO Box 350 
Oak Ridge. Tennessee 3783 1-0350 

Contact: Ms. Lori Davenpon 
Project Description: Cecil FieldfJX 

cc: BECH00394 Report Date: January 08, 1998 Page I of 2 
S A H P L ~  L o c ~ . f l a s l  1s- 5 

Sample ID : 15-5 JXOO 768 
Lab ID : 9712128-10 
Matrix : Soil 
Date Collected : 12/02l97 
Date Received : 12/04/97 
Priority : Routine 
Collector : Client 

-- - 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch 

Radiological 
\ 

Evaporative h s s  @ 105 C 13.4 1 .O 1 wt% 1.0 PCW 12/16/97 1200 112553 1 
Gamma PHA - 20 i t em 
CESIUM-137 U -.0007 +/- 0.0692 0.20 0.10 pCUg 1.0 FJB 12/23/97 1729 112998 2 

5 pCUg 1.0 
1 p C i t g  1.0 
1 pCi/g 1.0 
5 p c i g  1.0 
5 pcvg 1.0 
5 pcvg 1.0 

C Comments: 
Ra-228 not quantified due to low abundance 

- 

M = Method Method-Description 
----- -- --. . - . - , . . - . - - 

M 1 k - M 2  HASL 300 
G L - 0 ~ ' - ~ - 0 2 0  

P 0 Box 30712 Chariesron, SC 29417 . 2040 Savage Road .29414 1 llllll N Ml /l!l ml IM l!! /l/l ~~~~~~~ I 11 



- 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenporr 
Project Description: Cecil EeldlJX 

cc: BECH00394 Report Date: January 08, 1998 Page 2 of 2 

- 
Sample ID : 15-5 JXOO 768 

I M = Method Method-Descrip tion 
- 

1 

# .Notes: 
The qualifiers in this report are defined as follows: 
J indicates presence of analyte between DL Detect Limit) and RL (Report Limit) 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

W) 
Data reported in masdmass units is  reported as 'dry weight'. 

I This data report has been prepared and reviewed 

in accordance with General Engineering Laboratories 

I standard operating procedures. Please direct 

~ e v i e w d w  

P 0 Box 3071' Charleston, SC 29417 . 2040 Savage Road 79414 



NAW RAC SOLID SAMPLING RECORD 27 

Sampling Event: Re m 

SAMPLING STATION 

Weather Conditions: 

Logbook ID: JX-DA-004 

Station ID 
,5 -c 

SAMPLE 

Station Type 
S L  CP 

- .  

Depth Interval End: ,, Depth Interval Start: 

SElR No.: 
=oerB 

Field Logbook(s) Pages - 
Container Information 

Sample Sample 

ES&H Jrnl(s) Pgs - 

Sample 

COMMENT 

# 

0 " TYPE 

EN V 

ID 

fioa7bq 

L -hlo)Je 0 l - g o 2  c 
V 

CONTAINER ID 

1 Matrix 

SFS 

PRESERVATIVE ANALmES 

Collection Method Date Time BY 
SS S~ru, /z-Z-W /4!50 7 W U U ~ A C  

CONTAINER 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for romorrow. 

Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 
Ms. Lori Davenport 
Cecil FieldUX Project Description: 

I CC: BECH00394 Report Date: January OX, 1998 
~ A A ~ L E  !Z-13 Page 1 o f 2  

I Sample ID : 15-i3 ~ ~ 0 0 7 7 6  
Lab ID : 9712128-18 
Matrix : Soil 

I : 

Date Collected : 12/02/97 
Date Received , : 12/04/97 
Priority : Routine 
Collector : Client 

II Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

adiological 
Evaporative Loss @ 105 C 11.0 1.0 1 wt% 1.0 PCW 12/16/97 1200 112553 1 
Gamma PHA - 20 i r e m  

CESIUM- 137 # POTASSIUM-40 
RADIUM-226 
RADTUM-228 
THORIUM-228 
THORIUM130 
THORIUM-232 
THORIUM-234 I URANIUM-235 
URANIUM-238 

0.10 pCiJg 
5 pCUg 
1 p c i g  
1 pC2g 
5 p c i g  
5 pcilg 
5 pcilg 

I 5  pCi/g 
5 pCUg 

15 pCi/g 

Comments: 
- .Ra-228 not quantified due to low abundance 

- - - -. . . - --- -- I M = M e L o d  - -- ---- 
Method-Descrip tion 

--.A 

M I GL-OA-E-020 

HASL 300 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a  isio ion for. tomor-row. 

Client: 

con  t&t: 

Project Description: 

cc: BECH00394 

Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 
Ms. Lori Davenport 
Cecil FieIdlJX 

Report Date: January 08, 1998 Page 2 o f 2  
--- 

Sample ID : 15-13 JX00776 

M = Method - ----- Method-Description - 

Notes: 
The qualifiers in this report are defined as follows: 
I indicates presence of analyre between DL (Detect Limit) and RL (Report Limit) 
J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

indicates that the analyte was not detected at a concentration greater than the detection limit. 
ndicates that a quality control analyte recovery is outside of specified acceptance criteria. 

II Data reported in masslmass units is reported as 'dry weight'. 

I This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operxng procedures. Please direct n 



SAMPLING STATION 

Station ID 
1s */q 

Station Type 
< L  CP . . 

SAMPLE 

Sample Sample Sample Depth Interval Start: ,, Depth Interval End: t, 

ID Matrix Type 0 - I 
Sx09777 SFS Collection Method Date Time 

I Z - Z - ? ?  /6:~6 %%&/% 
Weather Conditions: I 

dC& 

Field Logbook(s) Pages E S 8 H  Jrnl(s) Pgs 
d 

SElR No.: - TX 068 
Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 

~ A J  e o 1 
7 



GENERAL ENGINEERING LABORATORIES 
Meering roday's needs wrirh u visioii fnt- tonmn-ow. 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1 

Contact: Ms. Lori Davenport 
Project Description: Cecil FieldJX 

cc: BECH00394 Report Date: January 08. 1998 Page I of 2 
-- .. ~ A ~ L . ( P L L  IT-I? 

Sample ID 
Lab ID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

: 15- 14 JX00777 
: 9712128-19 
: Soil 
: I r/02/97 
: 12104197 
: Routine 
: Client 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch 51 

Radiological 
Evaporative Loss @ 105 C 
Gamm PHA - 20 items 

CESIUM-137 J 
POTASSIUM40 J 
RADIUM-226 
RADIUM-228 J 
THORIUM-228 J 
THORIUM-230 
THORIUM-232 J 
THORIUM-234 U 
URANIUM-235 U 
URANIUM-238 U 

1 wt% 

0.10 pCUg 
5 pCYg 
I pCUg 
1 pCUg 
5 pcilg 
5 pCilg 
5 pcilg 

IS pCYg 
5 pCYg 

I5 pCilg 

1.0 PCW 12/16/97 1200 112553 1 

--- 
M = Method Method-Description - - - . - - - , -. . . -- 
M 1 GE-OA-E-020 
M 2  HASL 300 

Notes: 
The qualifiers in this report are defined as follows: 
J indicates presence of analyte between DL (Detect Limit) and RL (Report Limit) 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates [hat the analyte was not detected at a concentration greater than the detection limit. 
* indicates that a quality control analyte recovery is outside of specified acceptance criteria. 

Data r e p n e d  in masslmass units is reported as 'dry weight'. 

P 0 Box 30712 Charleston. SC 79317 2030 Savage Road 29414 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for fornor-ron: 

Client: Bechtel 

PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FieldfJX 

cc: BECH00394 Report Bate: January 08, 1998 Page 2 of 2 

Sample ID : 15- I4 JX00777 

M = Method Method-Descn'ption 

This data report has been prepared and reviewed 1 

in accordance with General Engineering Laboratories . 
standard opwting procedures. Pleae direct R 

P 0 BOX 30712 Charleston, SC 29417 2040 Savage Road . 29111 



. . 

SAMPLING STATION 

Station ID Station T~F 
35 - 15 c - .  

SAMPLE 

Sample Sample Sample Depth Interval Start: b 01 . Depth Interval End: 
ID Matrix TYPE / "  

Collection Method Date Time 
7-778 SPS 6 b  V ,Sf 5-H Z -  2 - 9  /6!= 

/ 

Weather Conditions: 
c L m r  

Iield Logbook(s) Pages ES&H Jrnl(s) Pgs SElR No.: 
/ - TA 6 6 8  

Container Information 

ANALYTES CONTAINER PRESERVATIVE CONTAINER ID COMMENT 
* 
t 4 m m  c goa sl  e o t C 

u 

Remarks: 



GENERAL ENGINEERING LABORATORIES 
Meeting roduy's needs wirh a vision for tomorrow 

Client: Bechtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Davenport 
Project Description: Cecil FieidDX 

cc: BECH00394 Report Date: January 08, 1998 Page 1 o f 2  

-- ~ A M P L G  IS-(< 
Sample ID : 15-15 1x00778 
Lab ID : 9712128-20 
Matrix : Soil 
Date Collected : 12/02/97 
Date Received : 12104197 
Priority : Routine 
Collector : Client 

Parameter Qualifier R e d  t DL RL Units DF Analyst Date Time Batch M 

Radiological 
Evaporative Loss @ 105 C 
G u m  PHA - 20 i t e m  
CESIUM- 137 J 
POTASSIUM-40 J 
RADIUM-226 
RADIUM-228 J 
THORIUM-228 J 
THORIUM-230 J 
THORIUM-232 J 
THORIUM-234 J 
URANIUM-235 U 
URANIUM-238 J 

1.0 PCW 12/16/97 1200 112553 1 

M = Method Method-Description 
- - - - -. . -- - -- - 

M 1 GL-OA-E-020 
M 2  HASL 3DO 

Notes: 
The qualifiers in this report are defined as follows; 
J indicates presence of analyte between DL (Detect Limit) and RL (Repon. Limit) 

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 

P 0 Box 30712 - Charleston, SC 19417 2040 Savage Road - 29413 l llllll lllllllllllllll Rlll lllll lllll Ill1 llllll lilil llll ill 
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