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1.0 INTRODUCTION 

In response to results of a planned radiological characterization of PSC-17/18 (Ref. I), Bechtel 
Environmental, Inc., performed remediation activities to remove radioactive materials that 
contained isotopic concentrations in excess of regulatory standards (Ref. 2). The remediation 
planning was based on estimated quantities and distributions from surface radiation surveys, 
borehole gamma radiation logging, and radiochemical analysis of soil and sediment samples. 

Based on the walkover surveys and hot spot identification, an initial estimate was made of the 
areai extent of the contamination. In the west park area of the PSC, the area of contamination 
from surface hot spot measurements was estimated to be 22,600 ft2. This is shown on Figure 1.1. 
Supplemental subsurface measurements in five borehole locations indicated additional elevated 
activity outside this estimate area. Further, the subsurface measurements indicated that some of 
the elevated activity may be covered with clean fill material, shielding it from surface detection. 
m-_-J -.. AL___ mwza on mese obsertrations, ihe estirmted area of contamination was increased to 72,656 ft”. 
Using the borehole profiles, it was assumed that excavation would average 1.5 feet over the area 
of contamination. This resulted in an estimated excavation volume of 108,984 fi3 (-4,000 yd3). 

It was recognized that this estimate was based on limited subsurface measurements and there 
could be a high degree of uncertainty associated with the estimate. This was considered in the 
excavation plan to ensure that the contaminated material would be completely removed with a 
minimum of contaminated waste produced requiring disposal. 

O:W,%W-RACER-OOOLDOC 1 
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a 2.0 REMEDIATION OF PSC-1748 WEST (PARK) AREA 

The remediation plan specified that excavation be completed with a minimum of volume 
generation. Excavation started at the location of surface hot spots to a depth of 6-12 inches. 
Readings were taken on the excavation surfaces and excavation proceeded in any direction where 
in situ gamma measurements exceeded 4,700 counts per minute above background. Excavation 
continued until measurements were below that level. 

Using this approach, it was discovered that subsurface contamination was very localized, and in 
general had been identified as surface hot spots during the characterization. The only exception 
was borehole H16, whose subsurface activity was removed by excavating approximately one foot 
square. The entire park was remediated by excavating four small areas and two boreholes. These 
excavations are summarized in Table 2.1. The excavation locations are shown on Figure 2-l. 
The total excavation volume for this section of the PSC was approximately 250 yd3, 
approximately 6.5% of the original estimate. 

Upon completion of the removal actions, the excavated soil and debris was transported to the 
laydown area on PSC-26. 

3 
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Table 2.1: Excavation in PSC-17/18 West Area 

Location Dimensions Area Average Dep tb 

Al llftx 13fi 143 f? 

A2 

A3 

A4 

Borehole I10 

Borehole H16 

70 R x 20 A 1,400 ft2 

23Rx30R 690 R2 : 

18 fi x 17 ft 306 A2 

3fix3ft 9 ft2 

3Rx3ft 9 ft2 

3ft 

18 inches 

5fi 

3ft 

lft 

lft 





* 3.0 RADIOLOGICAL CECARACTElUZATION-EXCAVATION AREAS 

At the completion of the excavation activities, each excavation area was 100% scanned using a 
2" x 2" NaI gamma detector to identify residual hot spots. If all scan readings were within 
4,750 cprn above local background, the'area was analyzed by in situ grid measurements of gamma 
activity and composite samples taken from each grid within the excavation. 

3.1 GAMMA MEASUREMENTS 

The grid measurements, to characterize each excavation location, were made at the same grid 
intersection points used during characterization (Ref. 1). The grid intersection measurements 
were supplemented with a measurement in the center of the affected grid. Using the 2" x 2" NaI 
detector, one minute counts were taken on contact with the s u ~ a c e ,  at one foot above the 
surface, and at three feet above the surface. The contact readings were used to assess success in 
meeting criteria. The elevated readings were inspected to determine if surface readings may have 
been influenced by local hot spots. The results of these in situ measurements are summarized in 
Table 3.1. The contact readings, in relationship to the excavation areas, are shown on Figure 3.1. 
The highest reading observed was in the center of grid H-1/17-18, which is the center of 
excavation area No. 3. The reading was approximately 3,000 cpm above background, still within 
the measurement guideline for this project of 4,750 cprn above background equivalent to 5 pCi 
Ra-226/gm soil. 

e, The five boreholes used during characterization were remeasured at completion of excavation. 
Comparison with characterization results are shown in Table 3.2. Due to source-detector 
geometry differences between surface and borehole measurements, the borehole response is 
expected to be higher for a uniform source distribution. The theoretical flux profile within 
boreholes of various depths is shown on Figure 3.2. For a two foot borehole, the response at the 
bottom of the hole will be a factor of 1.5 greater than the surface response. Inspection of the post 
remediation measurements indicate a uniform source distribution at approximately background 
level. 

3.2 SOU, SAMPLE ANALYSIS 

After the scan surveys of the excavation areas indicated that removal of the activity appeared . 
complete, composite soil samples were taken from each grid within the excavation. Only 
excavation area No. 2 was sufficiently large to require more than one sample. The samples were 
analyzed for radium-226 and thorium-232 content by gamma spectrometry. The results of these 
analyses are summarized in Table 3.3. The background concentrations for the NAS-JAX site 
were found to be (Ref. 3): 

Min. Max. 
- 

Avg. 

a 
Considering the natural background of the site, none of the samples exceeded the soil criteria of 
5 pCi/gm above background. 



Table 3.1: Post Excavation Grid Surveys - Gamma (cpm) 

Grid Background Contact 1 Foot 3 Feet 



Grid 
- -- 

Background Contact 1 Foot 3 Feet 
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Table 3.2: Borehole Measurements-Gamma Logging 

Borehole Depth (ft) Characterization (cpm) Post-remediation (cpm) 

I10 Surface 37,400 5,600 
1 .O 96,200 - 
2.0 22,900 9,500 

K12 Surface 12,700 6,600 
1 .O 13,700 - 
2.0 7,800 8,700 

K13 Surface . 14,000 5,400 
0.5 26,100 - 
1.0 - - 
2.0 - 7,800 

H16 Surface 26,900 5,400 
1 .O 156,900 - 
2.0 55,200 8,800 

G2 1 Surface 15,300 5,700 
1 .O 28,900 - 
2.0 11,300 8,800 





Table 3.3: Soil Sample Analysis of PSC-17/18 West End 

Area No. 1 

Area No. 2 (West) 

Duplicate 

Area No. 2 (East) 

Area No. 3 

Area No. 4 

Borehole , 

Borehole 

Borehole 

Borehole 

Borehole 



a 4.0 CONCLUSIONS 

From the results of the radiological studies performed to support the remedial excavations in the 
park area that is located in the west side of PSC-17/18, the following conclusions and decisions 
are offered. 

1. The actual extent of elevated activity was confined to small, localized -areas that were 
detectable from the surface scans. 

2. The contamination was likely spread from operations involving disposal of sand blast beads in 
PSC-18 to the east of this area. The contamination does not appear to be the result of 
conscious disposal in this area. 

3. The remedial excavations to remove the contaminated materials have successfdly lowered the 
radiation levels and the residual radiurn-226 and thorium-232 concentrations in the remaining 
soil are below the guidelines.for this project for unrestricted use. 

Based on these conclusions, backfilling of the excavated areas with clean borrow soil should 
proceed. 
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ATTACHMENT A - GAMMA SURVEYS 



Sample results for K12, 13,110, H16 and g 21 should be ready (preliminary) 1-26-96. 1 
will see to it that you are given a copy of the data. 

Ed here is the info on the grid survey. This complements the map, just in case the 
numbers area a bit hard to read, what days they were taken, the background for that day, 
meter efficiency, and 10 minute background at the trailer. The same meter was used for 
each data point, Ludlurn 44- 10, S/N 15 1. 

Centers of grids are noted as you suggested, H-1/17-18, CNT is the center of the 
excavations. PP is "play pen". Readings in PP are from bottom of excavation, 1 ' above 
bottom of excavation and so forth. i 3 K b ~  -\Irn 

Site 18 background was 5309 cprn. 
44- 10 efficiency was 0.091 
10 minute trailers background was 4728.3 cpm 

CNT PP 1 7730 7199 6563 

Site 18 area background was 5 143 cpm. 
Meter efficiency was 0.09 1. 
10 minute trailer background was 4382.8 cpm. 

Grid Point 
I17 
H17 
H18 
I18 
H-1/17-18 
CNT PP3 

' F-(3120-2 1 
F-Gl21-22 

4 G21 
G22 
CNT PP 4 

Ground 
6323 
5086 
5674 
6824 
8139 
7203 

5214 
53 79 
568 1 
5045 
7683 

5452 
5313 
5985 
5510 
4683 



Site 18 background was 5 168 cpm 
44-10 efficiency was 0.086. 
1 0 minute trailer background was 4486.9. 

Site 18 background was 5467 CPM 
44- 10 efficiency was 0.088 
10 minute trailer background was 43 10.0 

'H-110-1 3887 4300 
I11 5328 5277 

J I-JAO-1 1 5803 5898 
J10 533 1 4952 
J11 6768 6307 
I10 2' BELOW SURFACE - 9525 

J-Kill-12 5658 602 1 ' J-W12-13 5659 5578 
J-W13-14 5764 5447 

J~-K/14-15 5662 5621 
/ J-W15-16 5800 5773 
d K16 5727 5422 
J K-L111-12 6641 5803 
K - 1 - 1  5632 5546 ' - ~ 1 1 5 - 1 6  6318 5945 
J L13 5392 5504 

L14 5175 4891 
J L1G 5595 525 8 

L-Ml13-14 5032 4452 
4 L-M/14-15 4743 4540 

K12 2' BELOW SURFACE - 8701 
K13 2' BELOW SUWACE - 7847 



5868 5727 5625 
4704 4801 4989 
5385 5402 5186 
5244 5362 5375 
2' BELOW SURFACE - 8780 

G212' BELOW SURFACE - 8756 

(1) West half of PP 2 
(2) East half of PP 2 



ID: 

FAX Date 1 -  3 1  -96 

Number of pages including cover sheet I 

Phone 

Fax Phone 

I CC: 

FROM: Bechfel Environmental, 
Inc. 

CHILD STREET 
LOCATION 

NAS JACKSONVILLE FL 

32212 

lorn 
Phone (904) 771-471 1 

Fax Phone (904) 771-6669 

REMARKS: Urgerlt 0 For your re view ReplyASAP Please Comment 
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ATTACHMENT B - SOIL SAMPLE ANALYSIS 



- 

1 ~ 0 0 4 4 0 0  1 GW20-21 (PLAY PEN 4) 

Samplinggrid points 

The following is for all of the sampling we have done for radiolo&cai remediation 

Sample NO. Grid location 

JXOO44 10 1 HI11 8 (Play pen 3) 
JX004420 1 KL114-15 (East half of play pen 2) 
JX0044301 ' KL/l3-14 (West half of Play pen 2) 
JX004440 1 Duplicate of 443 
JX004.3501 , I1/10-11 (Play pen 1) 
These samples were taken in the center of the Play pens, so the coordinates are not ion the 
center of the grid. 

1034 JX003 850 1 E4 1 
E34 JX0048601 F4 1 
F34i3 5 JXOO4870 1 D42/43 
G3 7/3 8 JX0048SOl Dup. E39 
G3 9 
F29 
D3 5 
E3 5 
NOT USED 
133 6 
E3 6 
FIG-3 6 
D37 
E3 7 
F3 7 
DUPLICATE OF E36 
I1 0 Grab sample 
K12 << 

K13 c ( 

HI6 tL 

G2 1 LL 

Equipment rinsate 
D3 8 
E3 8 
D39 
E3 9 
F3 9 
D40 
E40 
F40 
D4 1 
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GENERAL ENGINEERING LABORATORIES 
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3 - STATE GEL EPI 
EL E87156/87294 E8747m458 
NC 233 
SC 10120 10582 

CERTIFICATE OF ANALYSIS VA 00151 
-9998827- 

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

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

cc: 13ECH00394 Page 1 of 2 

Sample ID : MOO440 SFS 
Lab ID : 951146341 
Manix : SFS 
Date Collected : 11/20/95 
Date Received : 11/28/95 
Priority : Rush 
Collector : Client 

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

RadlologIcal 
Evaporative Loss @ 105 C 

a Gamma PHA - 10 items 
Cesium-137 J 
Potassium40 J 
Radium-226 J 
Radium-228 U 
Thorium-228 J 
Thorium-230 J 
Thorium-232 J 
Thorium-234 J 
Uranium-235 u 
Uranium-23 8 J 

0.10 F i g  1.0 SCM 11/29/95 1025 76582 2 
5 p C i I g  1.0 
1 $i/g 1.0 SCM 12/08/95 1831 76582 2 
1 $;/g 1.0 
5 $i/g 1.0 SCM 11/29195 1025 76582 2 
5 $ilg 1.0 
5 $i/g 1.0 

15 pcdg 1.0 
5 F i g  1.0 

15 pCi/g 1.0 

M = Method Method-Descrfptlon 

GL-OA-E-MO 
HASL300 

Notes: 
The qualifiers in this report are defined as follows: 
J indicates presence of analyte between DL (Detect Limit) and RL (Report L i t )  
U indicafes the analyte was not detected at a concentration greater than he demdon limit 

indicate char a quality control analyte recovery is outside o f  specified acceptance crireria 

P 0 Box 30712. .Charleston, SC 29417 '(803) 556-8171 .FLK (803) 766-1 178 *95114&JJl* 
I )  
f 2 Prin~tJ t m  rccrclcd p:qtir. 
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TN 02934 

CERTIFICATE OF ANALYSIS VA oolsl WI-9998W7- 

Clienc Bechtel 
PO Box 350 
Oak Ridge, Tennessee 37831-0350 

Contact: Ms. Lori Keller 
P r o j ~ t  Description: Cecil Field/JX 

CC: BECHIN394 Repart Date: Decmber 14, 1995 Page 2 of 2 

Sample ID : JX00440 SFS 
- - - 

M = Method Method-D-riptlon 

Dan reported in mass/ma~s unitr; ir; reported x 'dry weight'. 

This dxa report has been prepared and reviewed 
in accordance w i h  General Engineering Laboratories 
srandard operating procedures. Please direct 
any questions to your Project Manager, Valerie Davis at (803) 769-7391. 

P 0 Box 30712 *Charleston, SC 29417 '(803) 556-8171 .Fax (803) 766-1 175 *9511463-01* 
4). 
F Prinlcd LNI roc!c!cJ p p c r .  m u  



Ri OW34 
CERTIFICATE OF ANALYSIS A 0 0 1 ~ 1  

-999w- 

Client: Behtel 
W Box 350 
Oak Ridge, Tennessee 37831-0350 

Contact: Ms. Lori Keller 
Pmjecr Description: Cecil FieldlJX 

cc: BECK400394 Report Date: Decmber 14, 1995 Page 1 o f 2  AREA 3 
Sample ID : JX00441 SFS 

. Lab ID : 951 1463-02 
Manix : SFS 
Dare Collected : 11/20/95 
Date Received : 11jZ8/95 
Priority : Ruh 
Collector : Client 

Parameter QuaWer Result DL RL Units DF Analyst Date T h e  Batch M 

Radlologlcnl 
Evaporative Loss @ 105 C 
Gmnma PHA - 10 i r m  
Cesium-137 
Potassium40 J 
Radium-226 
Radium-228 J 
Thorium-228 I 
Thorium-230 J 
Thorium-232 J 
Thorium-234 I 
Uranium-235 U 
Uranium-23 8 I 

1.0 SCM 11/29/95 1026 76582 2 
1.0 
1.0 SCM 12PS195 1832 76582 2 
1 .o 
1.0 SCM 11/29/95 1026 76582 2 
1.0 
1 .o 
1.0 
1 .o 
1.0 

M = Methd  Method-Description 

Notes: 
The qualifiers in this report are dermed as follows: t 
1 indicates presence of analyte between DL (Derect L i t )  and RL (Report Limit) 
U indicates char the analyte was not d e t e c d  at a conmtrarion greater than the detection Limit 
* indicate that a quality control d y t e  recovery is outcide of specsed acceptance criteria. 



CERTIFICATE OF ANALYSIS VA ( ~ 1 1 ~ 1  
-99988m9 

Clienr: Bechel 
PO Box 350 
Oak Ridge. Tennessee 37831-0350 

Contact: Ms. Lori Keller 
Projet Description: C e d  Reld/lX 

cc: BECH00394 Report Date: December 14.1995 Page 2 of 2 

Sample ID : MOO441 SFS 

M = Method Method-Description 

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

This data report has been prepared and reviewed 
in accordance w i h  General Engineering Idoratories 
standard operating procedures. Please dirxt 

rie Davis at (803) 769-7391. 

a 
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CERTIFICATE OF ANALYSIS VA OOlSl 
- 9 9 ~ ~ 1 9  

Client Bechtel 
W Box 350 
Oak Ridge, Tennessee 37831-0350 

Contact: Ms. h i  Keller 
P r o j ~ t  Descriprion: C d  FieldJX 

cc: BECH00394 Report Date: December 14. 1995 A ~ E A  h l o .  2 C€A.LT)  
Page 1 of 2 

Sample ID 
Lab ID 
Matrix 
Dare Collected 
Dare R ~ e i v e d  
Priority 
CoUectur 

: NO0442 SFS 
: 95 1 1463-03 
: SFS 
: 11/20/95 
: 11/28/95 
: Rush 
: Client 

Parameter Qualifier Result DL RL Unlb DF Analyst Date T h e  Batch M 

Radlologfcal 
Evaprauve Loss @ 105 C 53 1.0 1 wr% 1.0 IT0 11/30/95 1600 76598 1 
Gamma PHA - 10 it- 
Cesium-137 J 0.07 +/- 0.0274 0.04 0.10 pCi& 1.0 SCM 11/29/95 1027 76582 2 
Porassim40 J 3.1 +/-0515 0.40 5 $i/g 1.0 
Radium-226 J 0.84 +/- 0.0889 0.06 1 pCi,g 1.0 SCM 12/08r95 1835 76582 2 
Radium-228 J 0.83 +/- 0.126 0.10 1 p C i I g  1.0 
Thorium-228 , J 0.95 +/- 0.06 0.05 5 $i/g 1.0 SCM 11/29/95 1027 76582 2 
Thorium-230 J 0.84 +/- 0.0934 0.06 5 pc' ig 1.0 
Thorium-232 J 0.94 +/- 0.0594 0.05 5 $i/g 1.0 
Thorium-234 J 2.1 +/- 1.29 1.1 15 G i g  1.0 
Uranium-235 U 020 +/- 0.166 020 5 p C i / p  1.0 
Uranium-23 8 J 2.1 +/- 1.29 1.1 1 5 p C i l g  1.0 

Notes: 
The qufiers  in this repon are defied as follows: 
1 indicates presence of analyte k r w t e n  DL (Detect Limit) and RL (Report Limit) 
U indicates that the analyte was not detected at a concen~ation greater than the detection limit 
* indicate that a quality conrrol d y t e  recovery is ourside of specified acceptance criteria. 



CERTIFICATE OF ANALYSIS VA 00151 -99xzng 

Client: Behtel 
W Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Keller 
Project Description: Cecil Fie14/3X 

cc: BECH00394 Report Date: December 14.1995 Page 2 012 

Sample ID : JX00442 SFS 

M = Method Methd-Description 

Data reparted in masshnass units is reported as 'dry weight'. 

This d a h  report has been prepared and reviewed 
m accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questiprtp to your Project Manwer. Valerie D a a t  (8031 769-7391. 
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CERTIFICATE OF ANALYSIS VA 00151 
WI 9 9 9 s g n 9  

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

Contact: Ms. Lori Keller 
P r o j ~ t  Description: Cecil Field/lX 

cc: BECHM3394 Report Dare: Decanber 14,1995 AREA A I ~ .  t ( W ~ T )  
Page 1 of 2 

Sample ID : MOO443 SFS 
Lab ID : 9511463-04 
Manix : SFS 
Date Collected : 11L20195 
Date Rmeived : 11/28/95 
Priority . : Ruh 
Collector : Client 

Parameter Qualifier Result DL RL Unitr DF Analyst Date T h e  Batch M 

RadIoIoglcal 
Evaporative Loss @ 105 C * Gamma PHA - 10 items 
Cesium-137 
Po~sium-40 J 
Radium-226 
Radium-228 
Thorium-228 J 
Thorium-230 J 
Thorium-232 J 
Thorium-234 J 
Uranium-235 U 
Uranium-23 8 J 

1.0 JTO 11i30195 1600 76598 1 

1.0 SCM 111291% 1025 76582 2 
1 .o 
1.0 SCM 12/08/95 2009 76582 2 
1.0 
1.0 SCM 11/29/95 1025 76582 2 
1 .o 
1.0 
1 .o, 
1 .o 
1 .o 

&I = Methad Method-Description 

Notes: 
The qualifiers in h i s  report are defmed as follows: 
J indicates presence of analyte between DL (Detect Limit) md RL (Report Limit) 
U indicares that h e  analyre was nor detected at a concentration greater rhan rhe demzrion limit 
* indicate that a quality control analp recovery is outride of specified accepmce criteria. 
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- - Laboralwy Cerrlllutlom 
i .b Il.leerirz,y r o d q  's needs wirh o risio~z jbr rotlrorro\r*. 
7 STATE GEL .C EF'I 

FL E87156Ri72W E874721W458 @ 8T0R1$? NC u3 
SC 101m 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA WL ~ 1 s t  9 ~ x 8 ~  

Client Bechtel , 

PO Box 350 
Oak Ridge, Tennessee 37831-0350 

Conracc Ms. Lori Keller 
Projet Description: Cecil Field/TX 

cc: BECH00394 Report Date: December 14. 1995 Page 2 of 2 

Sample ID : JX00443 SFS 

M = Method Method-Description 

Data reported in rnasshass unia is reported as 'dry weight'. 

This data repon has been prepared and reviewed 
m accordance with General Engineering Laboratories 
standard ope~adng procedures. Please direct 

P 0 Box 30712 .Charlesron. SC 19417 (803) 556-8171 'FLX (803) 766-1 178 *g511463-04* 
4- 
? P r i n t d  on rsc!Axl ppl-'r. 
I W  



GENERAL ENGINEERING LABORATORIES 

NC 233 
SC lOlaD 10582 
M 02934 

CERTIFICATE OF ANALYSIS VA 00151 -9988129 

Client: Bechrel 

W Box 350 
Oak Ridge, Tmnessee 37831-0350 

Contxc Ms. Lori Keller 
Project Description: Cecil FieldIJX 

cc: BECH00394 Report Date: December 14. 1995 Page 1 of 2 
A R ~ A  do. 2 (WDT)  - 3.h 

Sample ID : JX00444 SFS 
Lab ID : 95 11463-05 
Maaix : SFS 
Date Collected : 11120195 
Date Received : 11/28/95 
Priority : Rush 
Collector : Client 

Parameter Qualifier Result DL RL Unlb DF Analyst Date TIme Batch M 

Radiological 
Evaporative Loss @ 105 C 
Gammn PHA - 10 item 
Cesium-137 
Potassium40 J 

1 wt% 1.0 JTO 11POP5 1600 76598 1 

0.10 pCi/g 1.0 SCM 11129195 1029 76582 2 
5 pCi/g 1.0 
1 $i/g 1.0 SCM 12/08195 2012 76582 2 
1 p c i g  1.0 
5 $iJg 1.0 S C M  11129195 1029 76582 2 

5 $i/g 1.0 
5 gi/g 1.0 

15 p c i g  1.0 
5 $i/g 1.0 
15 pCi/g 1.0 

M = M e t h d  Method-Description 

Notes: 
The qualifiers in this report are defmed as folltws: 
I indicates presence of analyte b e t w m  DL (Detect Limit) and RL (Report Limit) 
U indicates hat the analyte was not &tecfed a concenuation greater thm the detection limit. 
* indicate that a quality control analye recovery is outside of specified meprance criteria 
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w r o g P a s P s _ _ _ _ _ _  

Clime Bechtel 
W Box 350 
Oak Ridge. Tennessee 37831-0350 

Contact: Ms. Lori Kelles 
Project Description: Cecil FieldlJX 

cc: BECHQ0394 Report Date: December 14. 1995 Page 2 of2  

Sample ID : MOO444 SFS 
- .  - - -- -- 

&I =Method Method-Description 

Data reported in masshnass uniu is leported as 'dry weighr'. 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procechxres. Please direct 

P 0 Box 30712 "Zhuleston, SC 29417 '(803) 556-8 17 1 .Fax (803) 766- 1 178 *g511463-05* 
I- 
P * P r i ~ ~ ~ t d  ,XI r<c!-cIcd p q u .  m*r 
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CERTIFICATE OF ANALYSIS VA ~ 1 ~ 5 1  
WI- 9 9 9 8 8 T l O  

C!Jient: Behtel 
PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori Keller 
Projxt Description: C x i l  F i e l a  

cc: BECHCO394 Report Date: December 14, 1995 Page 1 of 2 ASFA do. ( 

Sample ID : J X W 5  SFS 
Lab ID : 9511463-06 
Manix : SFS 
Date Collected : 11/20/95 
Date Received : 11/28/95 
Priority : Rush 
Collector : Client 

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

Radiological 
Evaporative Loss @ 105 C 

0 Gamma PHA - 10 irm 
Cesium-137 
Pomsiun40 J 
R3ditrm-226 
Radium-228 1 
Thorium-228 J 
Thorium-230 J 
Thorium-232 J 
Thorium-234 J 
Uranium-235 1 
Uranium-23 8 J 

1.0 SCM 11/29/95 1030 76582 2 
1.0 
1.0 SCM 12108195 2024 76582 2 
1 .o 
1.0 SCM 11/29/95 1030 76582 2 
1.0 
1 .o 
1 .o 
1.0 
1.0 

M = Method Method-Description 

GLOA-E-020 
HASL 300 

Notes: 
The qualifiers in this report are defied as follows: 

J indimes presence of analyte between DL (Detect Limit) and RL (Report Limit) 
U indicates that the analye was not detected at a concenuarion p a r e r .  than the detection Limit 
* indicafe that a quality control analyte recovery is outside of specified acceptance criteria 
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CERTIFICATE OF ANALYSIS VA MI151 
W I 9 9 9 8 8 7 l -  

Client Bechtel 

PO Box 350 
Oak Ridge, Tennessee 3783 1-0350 

Contact: Ms. Lori KeUa 
Projeft Description: Co i l  Field/JX 

cc: BECH00394 Report Date: December 14 1995 Page 2 of 2 

Sample ID : MOO445 SFS 

M = Method Methrd-Descrlptlon 

Data reported in masshass units is reported 'dry weight'. ' 

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

P 0 Box 30711 .Charleston. SC 29117 -(S03) 556-8171 Fax (303) 766-1 175 *9511463-06* 
*w 
f 2 Pr inrd  dn rcc)clcJ pxpur. 



.. - --- CERTIFICATE OF ANALYSIS --- .A - - . .  . ---.-- 

Pnramatar Qlullllsr Ramlt DL RL t-'nib DF Analynt Data Tlra Batch M C 

1.0 SCM 01/23/96 1735 79420 2 H 
1 .o 
1,o 
1,o 
1.0 
1 >o 
1. .o 
1 ,o 
1 .o 
1 .o 



CERTIFICATE OF ANALYSIS _ _ . . _ _ _ _ .  ------- - . -- .... . --- 

GEL Laboratory CsrtUlmdona EPI Inborntory Csrdflcrtkar 

AL. 41040 u - r n 1 4  
CA - 2089 CT PH-0169 
DE - SCO12 K - B871S6/87294 
ME - SC012 MS - lOlW 
NC - 233 NY- 11501 
R.I - 135 SC L O U 0  
TN - 02934 UT - 8-29 

WA-C223 
w - 9 9 5 ~ 7 7 9 0  
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GENERAL ENGINEERING LABOMTORIES 0 0 8  j 5 
Meetin8 today's needs with u vision for tanorrvrv. 

.--.-*-.-- CERTIFICATE --. - OF ANALYSIS 

P 0 Box 30712 =Charleston. SC 29117 * (803) 556-0171 'Fax (803) 766-1 17Sb6g1452t7, 
R i n d  on wy&lrl popor. 
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CERTIFPCATE OF ANALYSIS .---.. - ,_ . _ -  . . -- 

cc: BECHW394 Report Dm: Sway 26,1996 P q r  1 01 2 
Bon=t+oLr K t 3  

ParrrmaOcr QmsMhr Re~ult DL RL Unlb DF hnoly~t Dab T h  Batch M C 

mblpglcr) 
Evqxuiva ha @ 105 C 15.0 1.0 1 wtfs 1.0 rr0 QlLL5M lZOO 7 W 1  1 N a 0 - M A - 1 0 -  
c~krm-137 0.14 +/- oon3sl 0.04 a10 p~y8  1.0 smi 0lr25,w i m  7puo 2 N 
Pnrrriwn-40 T 3.0 +I-OASl 030 5 fl4# 1.0 
R d ~ n - 2 2 6  J 0.99 #. 0.729 0.60 lpcl,# 1.0 
.Rdl~n-22.U 1 0% 4-0.143 0.10 1 g C i  1.0 
m - 2 2 8  J 0.54 +/* 0.0522 0.06 5 $4'1 1.0 
Tlrprium.230 J 0.62 +/- 0.0864 0.06 5 1.0 
?Irrrium-292 1 0.54 +/. 0,0617 0.03 3 fit 1.0 
mxi~m-234 V 0.70 +/- 0.953 1.0 15 WP 1.0 
Urmhun-231 U 0,W +I- Oat92 030 S p C V a  1.0 
Utmi~m-238 U 0.70 +/- 0.953 1.0 1 5 g C V g  1.0 



' ! ->; - 
GENERAL ENGINEERING LABORATORIES ' 1  , .  . ? 2 6  

(H') Meeting today '.r need  wifh rr vlslonfi~r tommmw. 
% - '  broa&. 

GEL bhrrtwg C l M o r r  EPI t rkrrkq Cmtnc*tlwu 

AL - 41W AZ-A20514 AL - 41050 A2 . A20514 
CA - 2089 Cr-PH-Olb9 CA - LIO23r2056 CT - PH-0175 
PB - SCOl2 FL . Bs715WIB4 FL - B87471/87458 MS 29417 
MB*SCOl2 MJ - 10120 NY~llJOZ R1-  138 
NC - 233 NY - 11501 SC - 10582 TN - 02934 
RI- l35 ' SC - 10120 UT - 8-22? YA.00111 
T N - W  UT - 0-231 WA-rm5 Nf - 7WCQ 
YA - 00U1 WA-CZ3 PA - 6145  



CERTIFICATE . -. . OF , . --- ANALYSIS . --- --.- 

Faruwbr , QuUflrr R d t  DL RL Urdu DP hIpt  Data TLmr Batch M C 

R r d b l q k a l  
Bylprardvr Lon @ 105 C 5 .O 1A 1 wtsb 1.0 JTO 01m196 12M 79481 1 N 
-PHA.IOitanr 
Cmlum-U7 J GO7 it- 0.0272 0.m 0.10 a 1,O SC.41 01mfl6 1735 794.20 2 N 
P o r w l m ~  J 2A tf- 0.461 ,030 5 mg 1,O 
R s d i ~ 4 2 6  1.9 +/- 0.764 9.60 1 1.0 
Rditm*2S J a.73 4-0.167 0.20 1m 1.0 
Mrrm-228  1 0.70 +/- O.OU6 0.04 5 pcVg 1.0 
'rlmrictn-230 f 0.94 +I* 0.m 0.06 3 fig 1.0 
'Ibrtm-U:! I 0.70 4- 0.0541 O D !  5 pQ/I L O  
TMUTI-234 f 1J +j-0.92? 1.0 , 15 pCVg 1.0 
Unnlum-235 U 0.05 4 O.WZ3 030 5 $u8 1.0 
Umi~m-238  J 1.1 +/-0.92! 1 .D 1 5 -  1.0 







CERTIFICATE OF ANALYSIS -____ . .  _ -  .- . . _ . * - _ _  . , -I--.-. - 

P 0 Box 307:2 *Charle3tm, SC 29417 '(803) 556-8171 *Fax (803) 766-1178 

0 hind 0. &.d p,pY. 

- . , - -. . - . - - , . , - . . - ,- - -- . - 
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