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008636
1.0 INTRODUCTION | S

In response to results of a planned radiological characterization of PSC-17/18 (Ref. 1), 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
areal 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 ft*. 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.
Based on these observations, the estimated area of contamination was increased to 72,656 fi°.
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 ft° (~4,000 yd®).

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:\NAVY-RAC\NR-0001.DOC 1
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2.0 REMEDIATION OF PSC-17/18 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
1n sitt 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 2-1.

The total excavation volume for this section of the PSC was approximately 250 yd®,

approximately 6.5% of the origiqal estimate.

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

OWAVY-RAC\NR-0001.DOC 3



008636
Table 2.1: Excavation in PSC-17/18 West Area '
Location Dimensions Area Average Depth
Al 11 x13ft 143 f* 3 ft
A2 70 ft x 20 ft 1,400 ft* 18 inches
A3 23 ft x 30 fi 690 ft* - 51t
A4 18ftx 17 f 306 f* 3ft
Borehole 110 3ftx3ft 9 ft* 1ft
Borehole H16 3 ft x3fi 9 fi? 1ft

OMAVY-RACNR-0001.DOC




hindenll il dhall R ICR SN PR S

\_ - — — il kel Rl Pl P
PN
.

—
\ .

™

b

Y
\
=+ rer = e e —— d ——— = b ——
.

.. ._II'

to ._HL..._ Il:. 1.;._...__._-._4..._.. N o Y 4 B |

—

!)—
),

i
i




"p08b636

3.0 RADIOLOGICAL CHARACTERIZATION-EXCAVATION AREAS

At the completion of the excavation activities, each excavation area was 100% scanned using a

2” x 27 Nal gamma detector to identify residual hot spots. If all scan readings were within

4,750 cpm 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” Nal
detector, one minute counts were taken on contact with the surface, 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-I/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 cpm above background equivalent to 5 pCi
Ra-226/gm soil.

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 SOIL 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 radrum-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.

Ra-226 0.37 pCi/gm 0.99 pCi/gm 0.59 pCi/gm
Th-232 0.47 pCi/gm 1.08 pCi/gm 0.72 pCi/gm

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

O:\NAVY-RACWNR-0001.DOC 6
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Table 3.1: Post Excavation Grid Surveys - Gamma (cpm)
Grid Background Contact 1 Foot 3 Feet
110 5168 5614 5592 5423
I11 5467 5328 5277 5366
H-1/10-11 5467 3887 4300 4476
J10 5467 5331 4952 4797
J11 5467 6768 6307 5922
1-J/10-11 5467 5803 5898 5791
J-K/11-12 5467 5658 6021 6049
J-K/12-13 5467 5659 5578 5296
J-K/13-14 5467 ‘ 5764 ' 5447 5378
J-K/14-15 5467 5662 : 5621 5436
J-K/15-16 5467 - 5800 5773 5492
K12 5168 6593 6471 6311
K13 5143 5452 3563 3313
K14 5143 5313 5389 5201
K15 5143 5985 5939 5861
K16 5467 5727 5422 5344
K-L/11-12 5467 6641 5803 5711
K-L/12-13 5467 5632 5546 5518
K-L/13-14 5143 4683 4216 3703
K-L/14-15 5143 6357 5788 5722
K-L/15-16 5467 6318 5945 5704
L13 5467 5392 5504 5167
L14 5467 5175 4891 4753
L15 5143 5510 5257 5262
L16 5467 5595 5258 5149
L-M/13-14 5467 5032 4452 4698
L-M/14-15 5467 4743 4540 4543
G-H/15-16 5467 : 5868 5727 5625
G-H/16-17 5467 4704 4801 4989
H16 5168 5425 5350 5290
H17 5143 5086 5063 4902
H-I/15-16 5467 5385 5402 5186
H-V/16-17 5467 5244 5362 5375
H-I/17-18 5143 8139 7533 6716
H-1/18-19 5467 5881 5601 5579
H18 5143 5674 5662 5386
117 5143 6323 6144 5954
118 5143 6824 6151 5901
1-J/17-18 5467 7305 6961 6324
1-J/18-19 5467 5369 5555 5687
F-G/19-20 5467 5231 5310 5196
F-G/20-21 5143 5214 5195 5247
F-G/21-22 5143 5379 5281 5134

OWAVY-RAC\NR-D001.DOC
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008636
Grid Background Contact 1 Foot 3 Feet
G20 5467 5179 5222 5179
G21 5143 ) 5681 5537 5398
G22 5143 5045 4889 4776
G-H/19-20 5467 : 5792 5614 5507
G-H/20-21 5467 5892 5990 5716
G-H/21-22 5467 5312 5215 5195
H20 5606 5758 5628 5409
H21 5606 6432 6265 5860

O\NAVY-RAC\NR-0001.DOC 8
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Table 3.2: Borehole Measurements

Gamma Logging

By

Borehole Depth (ft) Characterization (cpm) Post-remediation (cpm)
110 Surface 37,400 5,600
1.0 96,200 -
2.0 22,900 9,500
K12 Surface 12,700 6,600
1.0 13,700 -
2.0 7,800 8,700
K13 Surface 14,000 5,400
0.5 26,100 -
1.0 - -
2.0 - 7,800
Hl6 Surface 26,900 5,400
1.0 156,900 -
2.0 55,200 8,800
G21 Surface 15,300 5,700
1.0 28,900 -
2.0 11,300 8,800
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Table 3.3: Soil Sample Analysis of PSC-17/18 West End

008636

Grid Location Ra-226 Th-232 Total
(pCi/gm) (pCi/gm) (pCi/gm)

1-J/10-11 Area No. 1 1.1 0.78 1.9
K-L/13-14 Area No. 2 (West) 22 1.2 3.4
K-1L/13-14 Duplicate 1.8 1.1 2.9
K-1/14-15 “Area No. 2 (East) 0.84 094 1.8
H-1/17-18 Area No. 3 1.1 0.85 2.0
G-H/20-21 Area No. 4 ' 0.95 0.73 1.7
I10 Borehole . 2.0 1.1 3.1
K12 Borehole 3.5 1.4 4.9
K13 Borehole 0.99 0.54 1.5
H16 Borehole ' 1.9 0.70 2.6
G21 Borehole 11 0.82 1.9

OWNAVY-RACNR-0001.DOC
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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 successfully lowered the
radiation levels and the residual radium-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.

O\NAVY-RAC\NR-0001.DOC 1 3
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ATTACHMENT A — GAMMA SURVEYS
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Sample results for K12, 13,110, H16 and g 21 should be ready (preliminary) 1-26-96. I

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, Ludlum 44-10, S/N 151.

0086236

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.

11-15-96

Site 18 background was 5309 cpm.

44-10 efficiency was 0.091

10 minute trailers background was 4728.3 cpm

CNTPP 1

11-20-95

Site 18 area background was 5143 cpm.
Meter efficiency was 0.091.

7730

7199

6563

10 minute trailer background was 4382.8 cpm.

Grid Point
‘117
/ H17
v/ Hi18
7/ 118
4 H-1/17-18
CNT PP3

Y F-G/20-21

/ F-G21-22

v G21

v G22
CNT PP 4

v K13
v K14
/K15
/115
/4 K-1./13-14

Ground
6323
5086
5674
6824
8139
7203

5214
5379
5681
5045
7683

5452
5313
5985
5510
4683

1
6144
5063
5662
6151
7533
7304

5195
5281
5537
4889
6885

3563
5389
5939
5257
4216

3
5954
4902
5386
5901
6716
7003

5247
5134
5398
4776
6111

3313
5201
5861
5262
3703 (1)

BRGD-3ITE




7 K-L/14-15

1-10-96

6357

5788

Site 18 background was 5168 cpm

44-10 efficiency was 0.086.
10 minute trailer background was 4486.9.

w
G21
/ Hi6
K13 %
v K12
7/ 110

1-23-96

Site 18 background was 5467 CPM
44-10 efficiency was 0.088
10 minute trailer background was 4310.0

5908
5425
5610
6593
5614

5825
5350
5545
6471

5592

Y HI/10-11 3887 4300
7 111 5328 5277
v 1-J/10-11 5803 5898
7710 5331 4952
7 J11 6768 6307

110 2> BELOW SURFACE - 9525
Y JK/11-12 5658 6021
7 JK/12-13 5659 5578
7/ JK/13-14 5764 5447
Vv J-K/14-15 5662 5621
/ JK/15-16 5800 5773
v K16 5727 5422
v K-L/11-12 6641 5803
7/ K-L/12-13 5632 5546
Y K1/15-16 6318 5945
/1,13 5392 5504
7/ 114 5175 4891
v 116 5595 5258
/L-M/13-14 5032 4452
v L-M/14-15 4743 4540

K122 BELOW SURFACE - 8701
K13 2’ BELOW SURFACE - 7847

X QEP€AT MeprviEmELTS

5722 (2)

5795
5290
5501
6311
5423

4476
5366
5791
4797
5922

6049
5296
5378
5436
5492
5344
5711
5518
5704
5167
4753
5149
4698
4543

“'”008638




Y G-H/15-16

Y G-H/16-17

7 H-1/15-16

7 H-I/16-17
H16

v/ 1-J/17-18
v 1-J/18-19
~ H-1/18-19

Y F-G/19-20
G20

v G-H/19-20

7 G-H/20-21
G-H/21-22

5868
4704
5385
5244

5727
4801
5402
5362

5625
4989
5186
5375

2’ BELOW SURFACE - 8780

7305
5369
5881

5231
5179
5792
5892
5312

6960
5555
5601

5310
5222
5614
5990
- 5215

G212’ BELOW SURFACE - 8756

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

6324
5687
5579

5196
5179
5507
5716
5195

008636
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Sampling/grid points
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The following is for all of the sampling we have done for radiological remediation

Sample NO.
1X0044001
TX0044101
JX0044201
JX0044301
JX0044401
JX0044501

These samples were ta
center of the grid.

JX0045401
JX0045501
JX0045601
J1X0045701
JX0045801
IX0045901
JX0046001
JX0046101
JX0046201
TX0046301
JX0046401
TX0046501
TX0046601
JX0046701
JX0046801
IX0046901
IX0047001
JX0047101
JX0047201
JX0047301
JX0047401
IX0047501
TX0047601
TX0047701
IX0047801
JX0047901
JX0048001
1X0048101
JX0048201
I1X0048301
JX0048401

Grid location

GH/20-21 (PLAY PEN 4)

HI/18 (Play pen 3)

KL/14-15 (East half of play pen 2)

KL/13-14 (West half of Play pen 2)

Duplicate of 443

13/10-11 (Play pen 1)

ken in the center of the Play pens, so the coordinates are not ion the

D34 JX0048501 E41
E34 JX0048601  F41
F34/35 IX0048701 D42/43
G37/38 JX0048801 Dup. E39
G39

F29

D35

E35

NOT USED

D36

E36

F/G-36

D37

E37

F37

DUPLICATE OF E36

110 Grab sample

K12 «

K13 «

H16 «

G221

Equipment rinsate

D38

E38

D39

E39

F39

D40

E40

F40

D41




DDpB 3B
GENERAL ENGINEERING LABORATORIES
Meeting today's needs with a vision for tomorrow. Labaratory Certlfications
- A STATE GEL EP[
FL E87156/87294 ER7472/37458
NC 233
sC 10120 10582
™ 02934
YA 00151
CERTIFICATE OF ANALYSIS M o
Client: Bechtel
PO Box 350
Oak Ridge, Tennessee 37831-0350
Contact: Ms, Lor Keller
Project Description: Cecil Field/IX
cc: BECHOO03%94 Report Date:  December 14, 1995 Page 1of2
P AQ:‘ A Na. "f
Sample ID : JX00440 SFS
LabID 1 9511463-01
Marrix : SES
Date Collected : 11720095
Date Received 1 11/28/95
Priority : Rush
Collector : Client
Parameter Qualifler Result DL RYI, Units DF Analyst Date Time Batch M
Radlological
Evaporative Loss @ 105 C 94 1.0 1 wi%% 10 JTO 11/30/95 1600 76598 1
Gamma PHA - 10 items
Cesium-137 J 0.04 +/-0.0228 0.03 0.10 pCi/g 1.0 SCM 1172985 1025 76582 2
Potassium-40 1 28 +-0471 030 5 pCifg 1.0
Radium-226 i) 095 +-0.173 0.20 1 pCi/g 1.0 SCM 12/08/95 1831 76582 2
Radium-228 U 0 +-0 0.50 1 pCig 1.0
Thorium-228 J 074 +/-0.0548 0.04 5 pCi/g 1.0 SCM 11/29/95 1025 76582 2
Thonium-230 J 0.66 +/-0.0754 0.06 5 pCig 1.0
Thorium-232 J 073 +/-0.0543 0.04 5 pCilg 1.0
Thorium-234 J 22 +-1.08 0.90 15 pCi/g 1.0
Uranium-235 U 008  +-0.14 0.20 5 pCilg 1.0
Uranium-238 J 22 +/- 1.08 0.90 15 pCi/g 1.0
M = Method Method-Description
M1 GL-OA-E-020
M2 HASL 300
Notes:

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

U indicates that the analyte was not detected at a concentration greater than the detection limit.
*® indicate that a qualiry control analyte recovery is outside of specified acceptance crireria.
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P O Box 30712 » Charleston, SC 29417 +(803) 556-8171 *Fax (803) 766-1178 x9511463.01%
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CERTIFICATE OF ANALYSIS

‘008638

Laboratory Certiflcations

STATE GEL EPI
FL EB7156/87294  EX7472/37458
NC 233

SC 10120 10582
™ 02934
VA 00151

Wl——~099887/9 —o

Client: Bechtel
PO Box 350
Oak Ridge, Tennessee 37831-0350
Contact: Ms. Lori Keller
Project Description: Cecil Field/JX
cc: BECH00394 Report Date:  December 14, 1995 Page 20f2
Sample ID : JX00440 SFS
M = Method Method-Description

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

This dara report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions to your Project Manager, Valerie Davis at (803) 769-7391.

'M%zﬂ

Analytical Report Spec

P O Box 30712 ‘Chm’leston SC 29417 +(803) 556-8171 - Fax (803) 766-1173

' ' Printed on recyeled paper,

*9511463-01*
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< o GENERAL ENGINEERING LABORATORIES
- e Meeting today's needs with a vision for tomorrow. Laboratocy Certlficatians
7 > ¢ : STATE GEL EPI
Op oy FL EZ7156/37294  EB7472/87458
AToRrRYY" NG 233
sC 10120 10582
N 02934
V.
CERTIFICATE OF ANALYSIS Wi ossimro
Client: Bechtel
PO Box 350
Qak Ridge, Tennessee 37831-0350
Contact: Ms. Lo Keller
Project Description: Cecil Field/TX
ce: BECH00394 Report Date:  December 14, 1995 A Page 10f2
REA No . 3
Sample ID : JX00441 SFS
.LabID 19511463-02
Marrix : SFS
Date Collected : 11/20/95
Date Received 1 11/28/95
Priority : Rush
Collector : Client
Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M
Radiological
Evaporative Loss @ 105 C 121 1.0 1 w% 1.0 JTO 1173095 1600 76598 1
Gamma PHA - 10 remns
Cesium-137 012  +-0043 0.04 0.10 pCi/g 1.0 SCM 11/29/95 1026 76582 2
Porassium-40 J 3.0 +/- 0476 0.40 5 pCig 1.0
Radiym-226 1.1 +-0.132 0.10 1 pCifg 1.0 SCM 12/0805 1832 76582 2
Radium-228 J 091  +/-0.199 0.20 1 pCig 1.0
Thorium-228 I 086  -+-0.056 0.05 5 pCifg 1.0 SCM 11729095 1026 76582 2
Thorinm-230 J 1.0  +/-00829 0.06 5 pCig 1.0
Thorium-232 J 0.85 +-0.0556 0.05 5 pCilg 1.0
Thorium-234 Y 3.0 -+/- 1.28 0.90 15 pCifg 1.0
Uranium-235 U 020 +-0.178 0.20 5 pCig 1.0
Uranium-238 I 3.0 +-128 0.90 15 pCi/g 1.0
M =Method Method-Description
M1 GL-OA-E-020
M2 HASL 300
Notes:

The qualifiers in this report are defined as follows:

1§

Tindicates presence of analyte berween DL (Detect Limir) and RL (Report Limir)
U indicates that the analyte was not detected ar a concentrarion greater than the detection limit.
* indicate that a quality control analyte recovery is outside of specified acceptance criteria.

VA

P O Box 30712 « Charleston, SC 29417 +(803) 556-8171 *Fax (803) 766-1178 *0511463-02*

L oA
!“" Printed on recyeled paper.
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008638
GENERAL ENGINEERING LABORATORIES

. . o . ~ . Laboratory Certificat{ons
Meeting today’s needs with a vision for tomorrow. STATE GEL -
FL E87156/872%4 ER7472/%745%
NC 233
sC 10120 10582
N 02934
VA 00151
CERTIFICATE OF ANALYSIS Wi o90ss7s
Client: Bechiel
PO Box 350
Oak Ridge, Termessee 37831-0350
Contact: Ms. Lo Keller
Project Description: Cecil Field/JX
ce: BECH00394 Report Date: December 14, 1995 Page 20f2
Sample ID : JX00441 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 with General Engineering Laboratories

standard operating procedures. Please direct

any quesfiens to youwr Project Manager, Valerie Davis at (803) 769-7391.

® ot

Analytical Report Syl:ialis: i

[N
-

P O Box 30712 * Charleston. SC 29417 +(803) 556-8171 = Fax (803) 766-1178 wg511463.02%

”" i Seled
Py Printed on revycled paper.



008636
GENERAL ENGINEERING LABORATORIES

Meeting today’s needs witl a vision for tomorrow. ST M: M;Lory Cuﬂﬂmﬂ;n;
FL ES7156/87294 ERT472/87458
NC 233
sC 10120 10582
TN 02934
CERTIFICATE OF ANALYSIS WI__osssrrn
Client: Bechtel
PO Box 350
Oak Ridge, Tennessee 37831-0350
Contact; Ms. Lori Keller
Project Description: Cecil Field/JX
cc: BECH00394 Report Date: December 14, 1995 Aeca No.2 (EasT) Page 1of2
Sample ID : IX00442 SFS
LabID :9511463-03
Matrix : SFS
Dare Collected ' : 11/20/93
Date Received : 11/28/95
Priority : Rush
Collector : Client
Parameter Qualifier Resuit DL RI, Units DF Analyst Date Tlme Batch M
Radlological
Evaporative Loss @ 105 C 53 1.0 1 wi% 10 ITO 1173095 1600 76598 1
. Gamma PHA - 10 items
. Cesium-137 J 0.07 +/-0.0274 0.04 0.10 pCifg 10 SCM 11/29/95 1027 76582 2
Potassium-40 J 3.1 +/- 0515 0.40 5 pCig 1.0
Radium-226 J 0.84 +/-0.0889 0.06 1 pCi/g 1.0 SCM 12/08/95 1835 76582 2
Radium-228 J 0.83  +-0.126 0.10 1 pCifg 1.0
Thorium-228 I 0.95 +/- 0.06 0.05 5 pCifg 1.0 SCM 11/29/95 1027 76582 2
Thorium-230 J 0.84 +/-0.0934 0.06 5 pCig 1.0
Thorium-232 bj 094 +/-0.0594 0.05 5 plilg 1.0
Thorium-234 J 21 +-1.29 11 15 pCi/g 1.0
Uranium-235 u 020  +-0.166 0.20 5 pCig 1.0
Uranium-238 b§ 21 +-129 1.1 15 pCilg 1.0
M = Method Method-Description
M1 GL-OA-E-020
M2 HASL 300
Notes:
The qualifiers in this report are defined as follows: 1

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

TR

A

P O Box 30712 * Charleston, SC 29417 +(803) 556-8171 *Fax (803) 766-1178 x9511463-03*

9y
T3 Printed vn recyled paper.
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GENERAL ENGINEERING LABORATORIES

Meeting today’s needs with a vision for tomorrow.

000636

Laboratory Certiflcations

STATE GEL EPI

74’0 ° = _H{— FL  ES71S6/87294 E87472/87458
A\ NC 233
. ATOR sC 10120 10582
™ 02934
CERTIFICATE OF ANALYSIS VA oot
Bechtel
PO Box 350
Oak Ridge, Tenmessee 37831-0350
Contaet: Ms, Lori Keller
Project Description: Cecil Field/JX
cc: BECH(0Q394 Report Date: December 14, 1995 Page 20f2
Sample ID : TX00442 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 with General Engineering Laboratories
standard operating procedures. Please direct

any questi

to your Project Manager, Valerie D

is at (803) 769-7391.

P O Box 30712 * Charleston, SC 29417 *(803) 556-8171 * Fax (803) 766-1178 x9511443.03+

A
Vo Prined on recyelad paper.




008636
GENERAL ENGINEERING LABORATORIES

Meeting toduv’s neecl__\‘ wirh a vision for tomorrow. ST A,Il.; b:::’ Cmmmg:
FL EB7156/87254  E87472/%7453
NC 233
sC 10120 10582
™ 02934
VA 00151
CERTIFICATE OF ANALYSIS A oast
Client: Bechiel
PO Box 350
Oak Ridge, Termessee 37831-0350
Conracr: Ms. Lori Keller
Project Description: Cecil Field/JX
cc: BECH00394 Report Date: December 14, 1995 Page 1of2
e ¢ Acrea No 2 (wasT) 8
Sample ID : 1X00443 SFS
LabID :9511463-04
Matrix : §F§
Date Collected ' : 11/20/95
Date Received 1 11/28/95
Priority : Rush
Collector : Client
Parameter Qualifier Result DL RL  Units DF Analyst Date Time Batch M
Radiologleal
Evaporative Loss @ 105 C 15.0 1.0 1 wi% 1.0 JTO 11/30/95 1600 76598 1
) Gamma PHA - 10 items
I' Cesium-137 0.12 +/-0.0379 0.04 0.10 pCi/g 1.0 SCM 1172995 1028 76582 2
Potassium-40 7 22 +/-0544 0.40 5 pCig 1.0
- Radium-226 22 +/-0.169 0.10 1 pCifg 1.0 SCM 12/08/95 2009 76582 2
Radium-228 12 +/-0265 020 1 pCig 1.0
Thorium-228 7 13 +-0191 0.06 5 pCilg 1.0 SCM 11/2995 1028 76582 2
Thorium-230 J 22 +/-0306 0.07 5 pCig 1.0
Thorium-232 I 12 +-019 0.06 5 pCifg 1.0
Thorium-234 bj 34 +-157 13 15 pCig 1.0
Uranjum-235 U 0.20 +/-0.19 030 : 5 pCig 1.0
Uranium-238 ] 34 +/-1.57 13 15 pCug 1.0
M = Method Method-Description
M1 GL-OA-E-020
M2 HASL 300
Notes:

The qualifiers in this report are defined as follows:

J indicates presence of analyte between DL (Detect Limit) and RL (Report Limir)

U indicates that the analyte was not detected at a concenration greater than the detection Limit.
* indicate that a quality control analyte recovery is outside of specified acceptance criteria.

@ 15
AR

P O Box 30712 * Charleston, SC 20417 +(803) 556-8171 * Fax (303) 766-1178  x9511463-04*

L
"-" Printed on recyveled paper.
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B % 008636
.8 < GENERAL ENGINEERING LABORATORIES
:7 r ‘:\:_, Meeting today's needs with a vision for tomorrow. STATE Gr;‘m Cumw;n;
% = ¥ FL ESTIS6/87294  EE7472/87458
. ’?,.{ ToR\‘CJ' NC 233
) sC 10120 10582
TN 02934
CERTIFICATE OF ANALYSIS VA omst
Client: Bechtel
PO Box 350
Qak Ridge, Tennessee 37831-0350
Contact: Ms. Lord Keller
Project Description: Cecil Field/JX
cc: BECH00394 Report Date: December 14, 1995 Page 20f2
Sample ID : JX00443 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 with General Engineering Laboratories
standard operating procedures. Please direct

Wﬁo your Project M

ot . —
Analytical Report Spec@

P O Box 30712 -~ Charleston. SC 29417 =(803) 556-8171 - Fax (803) 766-1173 *9511463-04*

.
V*‘: Printed on recy cled paper.




GENERAL ENGINEERING LABORATORIES 008636

Meeting rodav's needs with a vision for tomorrow. Laboratacy Certificatlons
d STATE GEL EPI
FL EB7156/87294  ES747%/37453
NC 233
sC 10120 10582
N 02934
CERTIFICATE OF ANALYSIS va oot
Client: Bechiel
PO Box 350
Qak Ridge, Tenmessee 37831-0350
Contact: Ms, Lori Keller
Project Description: Cecil Field/JX
cc: BECH00394 Report Date: December 14, 1995 AQE‘A Na. 5 (UJ-?!T) . Do, Page 10of2
Sample ID : IX00444 SFS
LabID : 9511463-05
Matrix : SF§
Date Collected . : 1172095
Date Received : 11/28/95
Priority : Rush
Collector : Client
Parameter Qualifier Result DL RL Unlts DF Analyst Date Time Batch M
Radlological
Evaporative Loss @ 105 C 152 1.0 1 wi% 1.0 JTO 11/30/95 1600 76598 1
. Gamma PHA - 10 items
. Cesium-137 012  +/-0.0189 0.03 . 010 pCi/g 10 SCM 11/29/95 1029 76582 2
Potassium-40 J 27 +-0389 030 5 pCifg 10
Radium-226 18 +-0.151 0.10 1 pCifg 1.0 SCM 12/08/95 2012 76582 2
Radium-228 1.1 +-0273 0.20 1 pCig 1.0
Thorium-228 J 1.1 +-0.0545 0.05 5 pCilg 10 SCM 1129095 1029 76582 2
Thorium-230 J 1.7 +/-0.0862 0.04 5 pCig 1.0
Thorium-232 I 1.1 +/-0.054 0.04 5 pCig 1.0
Thorium-234 J 3.0  +-0.888 0.80 15 pCi/g 1.0
Uranium-235 T 0.18  +/-0.137 0.20 5 pCig 1.0
Uranium-238 I 30  +-0.888 0.80 15 pCi/g 1.0
M == Method Method-Description
M1 GL-OA-E-020
M2 HASL 300
Notes:

The qualifiers in this report are defined as fé)].llws:

Jindicates presence of analyte between DL (Detect Limir) and RL (Report Limit)

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

@ | 15
LT ARAATEA TSR RN

P O Box 30712 - Charleston, SC 29417 =(803) 556-8171 ~Fax (803) 766-1178 =*95]11463-05*

-
?"‘ Printed vn recyveled papur.




| 008636
GENERAL ENGINEERING LABORATORIES
Meeting today's needs with a vision for tomorrow. Laboratory Certlflcations
’ STATE GEL I .
FL E37156/87294  EX74T4%7458
NC 233
s5C 10120 10582
™ 02934
CERTIFICATE OF ANALYSIS VA o015t

wi 99922779

Client: Bechtel
PO Box 350
Oak Ridge, Tennessee 37831-0350
Contact: Ms, Lor Keller
Project Description: Cecil Field/TX
cc: BECH00394 Report Date: December 14, 1995 Page 20f2
Sample ID : IX00444 SFS
M = Method Method-Description

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

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

an7 to your Project M g%ﬁ'm) 769-7391.
(D

L
Analytical Report Specialist

10

P Q Box 30712 +Charleston, 5C 29417 *(803) 556-8171 = Fax (803) 766-1178 +9511463-05*

[ A
'i: Printed vn revyeled paper,
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& = GENERAL ENGINEERING LABORATORIES ‘ '
- - .- Meeting today's needs with a vision for tomorrow. Laboratary Certlflcations
7'9 . \-'-- " ) STATE GEL EPI
[#) Ty FL E87156/87294 E37472/87458
. - Ryrori®T NC 233
s5C 10120 10582
TN 02934
VA 00151
CERTIFICATE OF ANALYSIS VA oas
Client: Bechtel
PO Box 350
Qak Ridge, Tennessee 37831-0350
Contact: Ms. Lori Keller
Project Description: Cecil Field/JX
cc: BECH00394 Report Date: December 14, 1995 - Page lof2
e A REA N o- |
Sample ID : TX00445 SF3
LabID : 9511463-06
Martrix : SFS
Date Collected : : 11/20/95
Date Received 1 11/28/95
Priority : Rush
Collector : Client
Parameter Qualifler Result DL RL Units DF Analyst Date Tlme Batch M
Radiological
Evaporative Loss @ 105 C 16.1 1.0 1 w% 1.0 JTO 11730095 1600 76598 1
Gamma PHA - 10 items
. Cesium-137 0.17  +-0.0346 0.04 0.10 pCi/g 1.0 SCM 11729495 1030 76582 2
Potassinm-40 J 35 +/-0496 0.30 5 pCifg 10 ‘
Radivm-226 11 +/-0.188 0.09 1 pCifg 1.0 SCM 12/08/95 2024 76582 2
Radium-228 I 076  +-0237 020 1 pCifg 1.0
Thorjum-228 J 0.79  +/-0.0544 0.05 5 pCig 1.0 SCM 11,2995 1030 76582 2
Thorium-230 J 1.1 +/-00848 0.08 5 pCifg 10
Thorium-232 I 0.78  +-0.0539 0.05 5 pCilg 1.0
Thorium-234 7 19 +-1.04 12 15 pCi/g 1.0
Uranium-235 I 017 +/-0.145 020 5 pCilg 1.0
Uranium-238 J 1.9 +-1.04 12 15 pCifg 1.0
M = Method Method-Description
M1 GL-OA-E-020
M2 HASL 300
Notes:
The qualifiers in this report are defined as follows: X

Tindicates presence of analyte between DL (Detect Limit) and RL (Report Limit)
U indicates that the analyte was not detected at 2 concentration greater than the detection Limit
* indicate thar a quality control analyte recovery is outside of specified acceptance criteria.

@ | 17
LA UM EAEEA I

P O Box 30712 ~ Charleston, SC 29417 =(803) 556-3171 *Fax (803) 766-1173 %9511463-06*

¥
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GENERAL ENGINEERING LABORATORIES

008636

Meering today's needs with a vision for tomorrow. STATI;M;':LD" C"unc‘“;p";
EL E87156/87294  ES7472/37453
NC 233
5C 10120 10582
™ 02934
CERTIFICATE OF ANALYSIS o oaisi
Chient: Bechtel
PO Box 350
Qak Ridge, Termessee 37831-0350
Contact: Ms. Lori Keller :
Project Description: Cecil Field/JX
cc: RECH00394 Report Date: December 14, 1995 Page 20f2
Sample ID : 7X00445 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 with General Engineering Laboratories
standard operating procedures. Please direct '
_ any MWV ?alen'e Vis 2t (803) 769-7391.
Alytical Report Spﬂst 4 o )
1
o
15

P O Box 30712 = Charleston, SC 29417 *(803) 556-8171 *Fax (303) 766-1178 ug9511463-06*

Ld A
V“" Printed on recyéled puper.
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GENERAL ENGINEERING LABORATORIES

Meeting toddy’s needs with u vision for tomorrow.

CERTIFICATE OF ANALYSIS

Client: Bechnl
PO Rox 350
Qak Ridge, Tennsssea 378310350
Contact: Ma. Lori Kelles
Project Descripdon: Ceoll Pleld/JX

ec: BECH00394 Roport Daw:  Tanmazy 26, 1996 —'% oRTHOLE T io Page 1cf2
S1epls ID + JX00470 SFS
Lab ID ’ : 9601452.15
Matrix : SP8
Dats Collactad 1 01/1796
Data Received 10172498
Priority _ s Urgent
Coliecter : Climnt
Parameter Qualifter Result DL RL Units DF Analyst Dagte Time Bateh M C
Radlologiat
Evaporadve Loss @ 105 C 100 : 10 1 we 10 TGO 012596 1200 79481 1 N
Gunma PHA - 10 ltena .
Ceslum-137 I Q.06 - 0.0318 0.04 010 pCifz 1.0 SCM 012586 1735 79420 2 N
Potasium-40 -] 23 +/-0427 030 5 pCi/g 1.0
Radium-226 20 +-0879 0.70 1 pCilg 10
Radium-228 I 092 +-0146 0.20 1 pCix 1.0
Thorfum-228 I 1.1 +-0.0708 0.0% 5 O\ 1.0
Thorjum-230 1 0.71  +/- 00961 0.06 5 CiR 10
Thorium-232 1 1.1 4400702 0.03 S pClg 1.0
Thorlum-234 U 040 #-112 1.1 13 pCig 10
Urenium-235 u 020 +-0112 020 5 Kl 1.0 .
Uranlum-238 U 0.40 +H-1.12 1.1 15 pClg 1.0
™M = Mathod Muthod-Deacription -
Ml GL-0A-B.020
M2 ‘ HASL 300
Notea:

The qualifiers in this report sra defined as follaws: _

T indicatas prasence of analyts besween DL (Detoct Limit) and R1, (Repon Limiy)

U indicates that the analyts was not detacted et 8 conoeniration gremar then the datection limit
* indicata that a quality contol analyts recovery ks outside of specified acceptance critaris.

Daua reporied in masamass units {s reported as "dry welght',

YN

P O Box 30712 »Charleston, SC 29417 *(803) $56-8171 * Fax (803) 766-1178 ege01452.140

Printed on recyclad paper.
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GENERAL ENGINEERING LABORATORIES

Meeting today’s needs with a vision for tumorrow.

CERTIFICATE OF ANALYSIS

Client: Bechtel
PQ Hox 330
Onk Ridge, Tannssesa 378310350
Conmet; M, Leori Keller
Project Description: Ceoil Flold/JX
oc: BECHO03%4 Report Data:  Jaruary 26, 1996 Page 20f2
Sample ID . : TX00470 SFS
GEL Lahoratory Certifications EPI Laboratory Cartifications
AL - 41040 AZ - AZDS14 AL -41040 AZ - AZ0534
CA - 2089 CT ~-PHO169 CA -1-1023/2054 CT . PH.0175
DE - 8C012 PL - RR7156/87294 FL - B87472/87458 MS - 29417
ME - SC012 M8 -10120 NY - 11502 RI-138
NC-233 NY - 11501 8C- 10582 TN - 02934
RI- 135 8C-10120 UT-B-227 YA -00111
TN - 02934 UT - B-251 WA -C224 NI-79002
YA -00151 WA - C223 PA - 68-485
WI - 999887790 '

This data mport has been prapared and reviewed
In sccordance with Qaneral Engineering Laboratories

standard opegating procedures. Pleass direct
any to your Projact MW) 7697391
e i Wy 7

alytioad Repuort Spechalls: /

*9601452.16° P O Box 30712 *Charleston. SC 29417 *(803) 556-8171 * Fax (803) 766-1178

Priniad on reeveled puner.




GENERAL ENGINEERING LABORATORIES 0 C &5 2 35

Meeting today’s needs with a vision for tomarrow.

CERTIFICATE OF ANALYSIS

Client; Bechtel
PO Box 3%0
Oak Ridge, Tenncasee 37831-0350
Contact: Ms, Lor Kellet
Project Description: Cecil Plald/IX
co: BECHO00394 Report Dato: January 31, 1996 Rogs o KIQ Page 1of2
Sample ID : TXO0471 SFS
Lab [D ; 1 9601452-17
Matxix . 12
Duta Collected 1 0l/1796
Dats Received 1 0172496
Priorty : Urgent
Collector ' + Client
Parsmeter Qualifier Rasult DL RL Units DF Analyst Date Time Batch M C
Radiological : ‘
. Bvaporstive Loss @ 108 C 21,0 1.0 1 w% 1.0 JTO 01725096 1200 79481 | N
Gamma PHA - 10 bems
Cestum.137 0.13 - 0.0403 0.04 0.10 pClg 1.0 SCM 01/31/56 1059 79420 2 N
Potassium-40 J 34 W-0684 .50 3 pClp 1.0
Radium-226 15 W-0.188 0.08 1 pCug 1.0
Radium-228 1.0 +-0.18 0.20 1 pClg 1.0
Thorlum-228 J 1.4 «/- D008 0.07 5 pClyg 1.0
Thorlum-230 J s +-0.155 0.08 3 pCig 1.0
Thoxjum-232 J 1.4 +-0.0838 0.m 5 pCig 1.0
Thorlum.234 ] 4.9 +- 1.86 115 15 pClg 1.0
Urandum-233 U 020 #-0.15 0.30 5 pClg 1.0
Urandumn-238 1 49 - H-186 15 18 pCig 10
M o Metkod Method-Description
Ml GL-OA-B-020
M2 ‘ o HASL 300
Notes:

The qualifiers in this repoet are deflned as follaws:

7 indicates pressnce of analyts batween DL (Datact Limit) and RL (Report Limit)

U indicares that the saslyte was not detected at a concentration greater than the detaction {imit.
* incicate that a quality control analyte recovery is outsids of specifiad acceptance criteris

. Data repocted in mass/raass units is feportad as "dry welght'.

NEURARRIRATD

PO Bax 30712 «Charleston, SC 29417 *(803) $56-8171 * Fax (803) 766-11 78 4 10

Printed on recycled paper.
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[
: ’ @ GENERAL ENGINEERING LABORATORIES
f’. o Meeting today's needs with a vision for comorrow.
(7) $§
R4ror®
. CERII_F ICATE OF ANAL¥§I_S_“ e .
Client: Bachtel
PO Box 350
Onk Ridge, Tenncases 37831-0350
Contact: Ms. Lot Keller
Project Description: Cecil Fleld/JX
cc: BECHOOI94 Report Date: January 31, 1996 Page 20f2
Sample [D -1 JX00471 SF8

GEL, Laboratory Certifications EP1 Laboratory Cortificntions
AL - 41040 ' AZ - AZDS14 AL . 41080 AZ - A20514
CA - 2089 CT . PH-0169 CA -1.1023/203¢ CT. PH-0175
DB.8C012 FlL, - B§7156/87264 FL - E87472/87458 MS - 29417 .
ME - 8€012 MS - 10120 NY - 11502 Ri- 138
NC-233 NY. 1501 8C. 10582 TN - 02934
RI- 134 $C-10120 UT - B.227 VA -00111
TN . 02934 UT.B.25 WA - 0228 NI . 79002
VA -00151 WA -C113 PA - 68-485
W1. 999887790

This data report has been prepared and reviewed
in accordance with Cencral Bngioaering Laboratories

standard operasag procedires. Pleass direct
any questions t your Project Manager, Valerie Davis st (803) 769-7391.

_thles 4 b,

Analydeal Report Specialfst

0601452 17

£O°d

P O Box 30712 *Chacleston, ¢ 29417 (B03) 556-8171 *Fax (803) 766-1178

ONTEISNTOND ToHENZD

X Printed on recycltd puper.
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CERTIFICATE OF ANALYSIS
Client; Bechmsl
PO Boex 350
Ouk Ridge, Tennessss 37831-0350
Comtact: Ma, Lori Keller
Project Description: Cecll Flald/TX
. : Page 1of2
cc: BECHO(394 Report Date:  Jazwary 26, 1994 BQL&'HOLF KIZ age 1o
Susple ID 1 IX00472 8PS
Lab ID - 1 9601452.18
Matrix :8P8
Date Collected : 0171796
Dats Recelved 1 0112496
Pricrity ¢t Urgent
Collectar : Cllemt
Parameter Qualifler Result DL RL Unis DF Analyst Date Time Batch M C
Radivlogical
Eveperative Loss @ 105 C 150 1.0 1 wif 1,0 1O 01/2356 1200 79481 1 N
Gaomma PHA - 10 ltewa .
Ceosium-137 D14+ 0.0381 0.04 010 pCls 1.0 SCM 01/2596 1735 79420 2 N
Potassium-40 ] 30 40451 030 5 pCls 1.0
Radium-226 J 099  #-0719 0.60 1 pClg 1.0
Radivm.228 1 044 +-0,143 0.10 1 pCig 1.0
Thorhem-228 ] 0.54 +/-00622 0.06 5 pCi 1.0
Thorium-230 ] 0.62 +/-0,0864 0.06 3 pCig 1.0
Thorlum-232 T 0.54 +- 00617 0.03 5 pCig 1.0
Thorium-234 v 0.70  +/-0.953 1.0 13 Q1R 1.0
Utmnfum-234 4] 0.06 +/-0.0892 020 3 pClfg 1.0
Uranivm-238 U 070 40953 1.0 15 pClg 1.0
M = Msthod . Method. Description
M1 OL-OA-E-020
M2 HASL 300
Notes:

The qualifiers in this vepart ate defined s follows:

¥ indicates presance of snalyte betwaen DL (Detact Limit) snd RL (Report Limit)

U indicates that the analyte was not detactad at x concentration greszsr than the detsction lmit
¢ indlonts thar a quality control analyta recovery is outsids of specified accoptance critaria.

Data reported in masefmass wnits s reportad as "dry welght',

P O Box 30712 * Charleston, SC 29417 *(303) 556-3171 *Fax (803) 766-1178 *0501452.18%
Printed on resyclud puper.
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Okémﬁg-
CERTIFICATE OF ANALYSIS .
Clianc Bachial
PO Box 350
Ouk Ridge, Tennogses 378310350
Contact: Ms. Losl Keller
Project Dessription: Cooll Fleld/TX
oc: BECH00394 Rapert Date:  Jowary 26, 1996 Page 20f2
Sample [D : IX00472 SFS
GEL Lashoratory Cartifications EP1 Laboratory Certifications
AL - 41040 AZ - AZ0514 AL - 41050 AZ . AZ0514
CA - 2089 CT - PH-0169 CA - 1102372056 CT - PH-0175
DR - 8012 FL - B#7156/87294 FL - BB7472/87458 M3 -29417
ME . 8C012 M3 -10120 NY . 1150 RI- 138
NC-233 NY - 11501 8C- 10382 TN - 02934
RI. 135 8C-10120 UT-B.227 YA 00111
TN - 02934 UT - B-251 WA -C25 NI - 79002
WA -C223 PA - 68-48S

. YA -00151
WI - 999887790

This data repost has been preparnd and reviewsd
in acooedancs with Cleneral Englnearing Laboratorles

¥5601482-18%

~ -

P O Box 30712 * Charleston, SC 29417 *(803) 556-8171 *Fax (803) 764-1178

Priated on woychal pupet.

Pom L 1T LY PR P Mt ) e




I Y GENERAL ENGINEERING LABORATORIES
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CERTIFICATE OF ANALYSIS o L
Cllant: Bechtal
PO Box 3%0
Oak Ridge, Ternssase 378310350
Contact: Mis. Lo Kaller
Project Deacription: Cexil Flald/TX
: : ' Pags 1of2
cc: BECH003%4 RWM Taanry 26, 1396 -ROR.G‘HOLG" HiG ags 1o

Sanple ID 1 JX00473 8PS

LakID ' 1 9601452-19

Matrix : 3PS

Dats Collected 1011756

Data Recolved : 01/2496

Pricrity : Utgent

Collector ¢ Client
Parameter  Qualifter Result DL RL Units DF Analyst Date Time Batch M C
Radlological
Bvaporatve Lo @ 105 C 30 10 1 wt% 1.0 ITQ 0172586 1200 79481 1 N
Gamma PHA - 10 itemy
Castum-137 J .07 +~00272 0.03 0.10 pCifg 1.0 SCM 0172506 1735 79420 2 N
Potasafurm-40 ] 28 +-046) .030 $ g 10
Redivn-226 19 +-0764 080 1 pCifi 1.0
Radium.228 ] Q73 40167 020 1 PR 10
Thortum-228 ] 0.70  +/-0.0346 0.04 5 pyg 10
Tharium-230 b 054  +/-0,098¢65 0.06 3 s 1.0
Thortum-232 I 070 +-0.0841 0.04 5 pCp 10
Thorium-234 1 11 #-0928 1.0 15 pCyg 10
Urenlum-234 U 005  +/-0.0928 020 5 pCVy 1.0
Uranium-238 b 11 +.0528 10 15 pCig 1.0
M = Method " Method-Description
M1 GL-OA-B-20
M2 HASL 300
Notes:

The qualifiers in this report are defined ez follows:
Tindicaten presence of analyte berwean DL (Detot Limit) and RL (Report Limit)
U indicutes that tha analyts was not detsotsd at & concenteation greater then tha detaction kimit.

S ladlectn s o sl s sd iy bt ey b v iihe wf Spaniieg, WA LA LI A

. Daza reported in mess/mass undes {1 reported as 'dry waight',

T G DO

P O Box 30712 *Charleston, SC 29417 *(303) 536-817) *Pax (803) 766-1178 *3601452-19*
Printed on recyclsd paper.
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- CERTIFICATE OF ANALYSIS L

Cliant: Bechtel
PO Bex 350
Onk Ridge, Ternessea 3783{.0350
Contact: Ms. Lot Keller
Projoct Description: Cacll Fiald/TX

ea: BECHO0394 _ Report Dsta:  January 26, 1996 ' Page 20f2
Sample ID _ : TX00473 SFS
GEL Laboratory Certifications EPI Lavoratory Certifications
Al - 41040 AZ . AZO514 AL - 41030 AZ - AZ0314
CA-2083 CT - PH-0169 CA . 1.1023/2056 CT . PH-017§
DB - $C012 FL -BY7156/87294 FL - R87472/87458 MS -28417
ME - £C012 MS - 10120 NY - 11502 RI-138
NC-213 NY - 11301 8C-10382 TN -02934
RI- 138 3C . 10120 UT-E-n27 YA - 00111
TN - 02934 UT.RBR-291 WA -C225 NI - 79002
. VA - 00151 WA -C223 PA-68-488
W1 - 999887790
mm  beer pr and roviewed

#0501452-19* P O Box 30712 *Charleston, SC 29417 *(803) §56-8171 * Fax {803)766-1178
Printed or recyclod paper,
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CERTIFICATE OF ANALYSIS L e
Client: Bechtal
PO Box 350
Ouk Ridga, Tennesses 378310350
) Corzacy; Ms, Lord Kallar
Project Description: Cocll Field/JX
‘B Dats: 1 26, 19 1of2
ec: BECH00394 Report anusary 0§ ™orepoct G 2) Pxge
Sample ID : TX00474 SRS
Lab1D ’ : 960145220
Marix : : 3§73
Dats Recelved s 0172494
Priority : Urgent
Collactor : Clisnt
Parameter Qualifler Result ' DL RL Units DF Analyst Date Time Batch M C
Radiclogical
Evaporstive Loas @ 105 C . 17.0 1.0 1 wi% 1.0 JTO 0172596 1200 79481 1 N
. Garuna PHA - 10 temy
Celum-137 b 0.09 +/-0.0337 0.04 010 pCi/y 1.0 SCM 012596 1735 79420 2 N
Potassium-40 I 23 +.0503 030 5 pCia 190
Radium.226 1.1 +/-0.588 0.60 1 pCig 10
Radium-228 J 088  +.0.149 010 1 pOify 1.0
Thorurn-228 ] 0.83  +/-0.0431 0.04 5 Vg 10
Thorivm-230 J 0.65 +/-0.0849 0.06 5 i 10
Thoriun-232 b 0.82 +/-0.0546 0.04 5 pCly 10
Thortum-234 v 0.60  +-0849 0.90 15 Ky 10
Utanium-23$ u 005  +/-0.0838 0.20 3 pClig 1.0
Urandum-238 U 0.0  +-0949 0.80 13 pCix 1.0
M = Mothod Metbad-Description
Mi GL-OA-E-020

M2 HASL 300

Notes:

Tha qualifiers in this npnnmdd’imdufanom'
Jmmdmmmmmmnmnmmmo

U indicaas that the analyts was nat detacted at a conceniration groatar than the datection limit,
* indicata that & quality conirol analyts recovery s cutside of specifiad acceptance critacts,

. Data reponed in mass/mass units Is reportsd as 'dry weight',

INARBRRNR

P O Box 30712 « Charleston, ST 29417 *(803) 556-8171 *Fax (803) 766-1178 #9601452-20*
, " Pricted um recyclod peper.
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- / o é_, Meeting today's needs vilth a vision for tomorruw.
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R4 Toilﬁﬁ'
CERTIFICATE OF ANALYSIS o e
Clant: Bachtal
PO Box 350
Ouak Ridgs, Tennessse 37831-0350
Contact: Ms. Lori Keller
Project Description: ~ Coofl Fisld/TX
! BECHD0354 Report Dats:  Jamuary 25, 1998 Pago 20f2
Samplo ID : TX00474 8PS
GEL Laboratory Certifiestions . EPI Laborstory Certifications
AL - 41040 AZ . AZ0514 AL - 41040 AZ - AZ0S14
CA . 2089 CT - PR-0169 CA -1.1023/2086 CT'-PH-0175
DR - 8C012 FL . E87156/87294 FL - E§7472/87454 MS - 29417
ME - 3C012 MS - 10120 NY - 11502 RI-138
NC.233 NY - 11501 §C - 10582 TN-094
RI- 135 8C-10120 UT - B-227 VA . 00111
TN - 02934 UT-RBR.2%1 WA - C125 NT - 79002
VA - 00151 WA - C223 PA - 68483
WI-9998877%90

This data repert has been peepared snd reviewed
[n asccordance with Genersl Bnginesring Labaratories

standerd procedisres. Plesas direct

ay your Projest Wwaw.
Analytizal Report Speclallst %
96014352-204

P O Box 30712 * Charlestor, §C 29417 *(B03) 556-8171 *Fax (803) 766-1178
Printed on recycled pager.
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