PFS Remediation -Final Verification Sampling

Data Package 7

COC# SDG# Sample Description Sample Number | Location #

6545 23482 Trip Blank 076-400000322-12

6545 23482 G2 - Geoprobe (20-22") 065-001000322-30 |GP2
6545 23482 G2 - Geoprobe (20-30") 065-001000322-36 |GP2
6545 23482 G2 - Geoprobe (30-40") 065-002000322-30 |GP2
6545 23482 G2 - Geoprobe (30-32") 065-002000322-36 |GP2
6545 23482 G2 - Geoprobe (40-50") 065-003000322-36 |GP2
6545 23482 G2 - Geoprobe (40-42") 065-003000322-30 |GP2
6545 23482 G2 - Geoprobe (50-52") 065-004000322-30 |GP2
6545 23482 BD-1 065-004000322-31

6545 23482 G2 - Geoprobe (50-60") 065-004000322-36 {GP2
6545 23482 G2 - Geoprobe (60-62") 065-005000322-30 |GP2
6545 23482 G2 - Geoprobe (60-66") 065-005000322-36 |GP2
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Certificate of Analysis

Company : Brookhaven National Laboratory

Addrew: OER
Building 51M
Upton, NY 11973-5000 Report Date:  April 25, 2000
Contact:  Ms. Anna Bou
Project:  Routine Analytical Page 1 of 3
Client Sample ID: 065-001000322-36 Proiect:  BREL00297
Sample ID: 23482001 Client ID: BRKLOO1
Matrix: Soil COocC: 65435
Collect Date: 22-MAR-00 11:40
Receive Date: 24-MAR-00 10:00
Collector: Client
Paratmeter Qualificr Result DL RL Units DF AnslystDate Time Batch Method
Rad Alpha Spec )
Alphaspec Pu, solid
Plutonium-238 U 00138 +-0.0197 0.179 6.60 pCilg 1 RDK 04/06/00 1334 18391 1
Plutonium-239/240 UJ-K -0.0138 +-0.0197 0.179 4.00 pCi'g 1
Alphaspec Th, solid
Thotium-228 0.449 +-0.161 0.162 1.00 . pCilg 1 RDK 04/10/00 2028 13390 2
Thetium-230 0.125  +/-0.0757 0.0793 1.00 pCilg 1
Thorium-232 ’ 0.162  +/-0.0853 0.0793 1.00 pCi/g 1
Alphaspec U, solid ’
Uranium-233/234 UK 0.0389 +-0.100 0.266 0900 pClg 1 RDK 04/04/00 1805 18389 3
Uranium-235/236 - U 0.00 #-0 0088 0500 pCifg 1
Uranium-238 1) 0.0813 4/.0.103 0.155 0.900 pCi/g 1
Rad Gummns Spec
Gamma 1129, solid
fodine-129 U  -0.0673 +/-0.2336 0.290 1.00 pCi/g 1 SRB 04/12/00 1857 18349 4
Gamnaspec, Gamma, solid
Ameticium-241 U 00158 +-0.02407 0.0416 4,00 pCig 1 SRB 04/04/00 1139 18345 5
Beryllium-7 U -00306  +-0.1515 0.274 1.00 pClg 1
Cesium-134 Uk 00117 +-0.02038 0.0303 0.100 pCi/g 1
Cesiunr+137 0.559 +-0.09161 0.0353 2.30 pCilg i
Cobalt-57 ULK -0000687 +-0.00877 00168 0100 pCi/g 1
Cobait-60 U 0.0167 +/-0.01883 0.0363 0.100 pCilg {
Europium-152 vl 0.0463  +/-0.05402 0.0816 4,80 pClig 1
Europium-154 UIK -0.00232 +/-0.05476 0.0971 17.0 pClig 1
Europium-155 v 0.0228 +/-0.05908 0.0664 0.200 pCifg 1
Manganese-54 UK -0.00316  +-0.02123 0.0335 0.100 pCi/g H
Radjum-226 0216  +/-0.08838 0.0625 1.00 pCifg 1
Sodiupv-22 UK -D.000829  +-0.01958 0.0347 0.700 pClig 1
Vanadium-48 Uik 0.00184 4/-0.02916 0.0535 1.00 pCi/g 1
Zinc-65 US-K 0.06 +-0.04422 0.0699 0.200 pCig 1
Rad Gas Flow
GFPC, Gross A/B, solid
Alpha } 266  +/-0.53483 0476 1.00 pCifg 1 TMC 04/15/00 0607 18118 6
Bcta 3-D 419 +-0.8d84 127 1.00 pCilg 1
GFEPC, $r90, solid
Strontium-90 U -2 +-1.4331 421 7.50 pCi/g 1 AAK 04/04/00 1626 18124 7
Rad Liquid Scint

¢ /S J3ud ) {ex :q]  82:61 00. G20 9607ON T4



Company : Brookhaven National Laboratoty
Address:  OER

Building 51M

Upton. NY 11973-5000
Contsct: Mz, Anna Bou

Project: Rontine Analytical

Certificate of Analysis

Report Date:  April 25, 2000

Page 2 of 3

Client Sample ID: 065-001000322-36 Project:  BRKL00297
Sarmple ID: 23482001 Ciient ID: BRKL001
coc: 6545
_ﬁ:ﬂmﬁu Qualifier Result DL RL Units DF AnadlystDate Time Batch Method
Rad Liguid Scint
LSC, Tritium Dist, solid
Tritium UJ-K 12 #-2.5016 441 6.00 pCe 1 CSM103/31/00 0824 18012 8
Liquid Scint C14, solid
Carhon-14 uI 00404  +-0.1327 0.228 1.00 pCifg 1 KDA 03/27/00 2008 18010 9
Liguid Scira Ni63, solid
Nickel-63 UK -1.03 +/-0.6591 1.60 2.00 pCi/g 1 ADD 04/17/00 1901 18248 10
Liquid Scint Tc99, solid .
Technetinm-99 UK 0263  +-0.2164 0.603 5.00 pCilg 1 ABA 04/04/00 0910 18027 11
The following Prep Methods weee pexformed .
Method Description Analyst Date Tme  Prep Batch
Ash Soil Prep  Ash Soil Prep EP1 A-021,A-021B.A-026 TC1 03/25/00 . 1521 18000
Dry Soit Prep Dry Soil Prep EPI A-021.A-021B.A-026 TC1 03/24/00 1708 17967

The following Analytical Methods were performed

Method Description

DOE EML HASL 300
DOE EML HASL 300
DOE EML HASL 300
LANL EM-9

DOE EML. HASL 300
EPA 900

EPA 905.0

EPA 906.0

ERA 504.1

DOE RESL Ni-1

1 DOE EML HASL 300

O 0~ QAW B W N =

—
=]

Notes:
The Qualifiers in this report are defined as follows :

DL  Failed required detection limit.
RI Not quantified due to interference.
U Sample result < .5*MDA and MDA <= RDL.

UJ .5*MDA < Sample result < MDA and MDA <= RDL.

UJ-Q Not quantified due to low abundance.

gc 79 3Nd K04

:q1 82:97 00, S2/70 960°°N FId



‘ Certificate of Analysis

Company : Brookhaven National Laboratory
Addreas ;. OER

Building SIM
Upton, NY 11973-5000 Report Date:  April 25, 2600

Contact:  Ms. AnnaBou :

Project:  Routinc Analytical Page 3 of 3
Client Sample ID: 055-001000322-36 Proiect:  BRKLO00297
Sample ID: 23482001 Client ID: BRKLOO1

CcocC: 6545
Parameter Quialifier Result DL RL Units DF  AnslystDate Time Bstch Mecthod

The above sample is reported on an "as received" basis.

This data report has been prepared and revicwed in accordance with General Engineering Laboratories, Inc.
standard operaling procedures. Please direct any questions to your Project Manager, Nancy Stater at 843-556-8171 Ext. 4435,

Reviewed by

¢g 74 3Id 1B a1 82:GT 00, G2/¥0 960°ON T4



. Certificate of Analysis

Company : Brookhaven National Labotatory

Address: OER
Building 51M
Upton, NY 11973.5000 Report Date:  April 25, 2000
Contact: Ms. Anna Bou
Project:  Routine Analytical Page 1 of 3
Client Sample ID: 065-002000322-36 Project:  BRKL00297
Sample : 23482002 . Client ID: BRKL.001
Matrix: Soil CoC: 6545
Collect Date: 22-MAR-00 15:35
Receive Date: 24-MAR-00 10:00
Collector: Client
Pacameter Qualificr Result DL RL Units DF  AnalystDate  Time Batch Method
Rad Alpha Spec
Alphaspec Pu, solid
Plutoniumn-238 U .0.00773 +-0.0155 0.170 6.60 pCi'g 1 RDK 04/06/00 1334 18391 1
Plutonium-239/240 Ul.K 0.00 +.0 0.0965 4.00 pCi/g 1
Alphaspec Th, solid .
Thorium-228 0.307 +/-0.124 0.121 1.00 pCi/g { RDK 04710/00 2028 18350 2
Thotium-230 0.135 +/-0.074 0.0615 1.00 pCirg 1
Thotium-232 0.0972 +#-006  0.0265 1.00 pCV, 1
Alphaspee U, solid
Uranjum-233/234 UJ-K 0.0502 +-0.128 0.299 0.900 pCi/g { RDK 04/06/00 1805 18389 3
Uranium-235/236 ) 0.0439 +-0.129 0.309 0.900 pCi/g 1
Unanjum-238 v .10t +.0.123 0.216 0.900 pCi/g 1
Rad Gampma Spec
Gomma 1]29, solid
lodino-129 ul 0.222  +-0.4074 0.331 1.00 pCirg 1 SRB 04/12/00 2025 18343 4
Gamrnaspee, Gamma, solid ’
Americium-241 U .0,00682 +/-0.06335 0.106 4.00 pCi'g 1 SRB 04/04/00 1140 18345 5
Berytliam-7 U 0.0201 +/-0.09608 0.173 1.00 pCi/g 1
Cesium-134 UI-K -0.0149  +-0.00951 0.0152 0.100 pCi'g 1
Cesium-137 0.0804  +/.0.02752 0.0203 2.30 pCig 1
Cobalt-57 US-K 0.0011  -0.00707 0.0138 0.100 pCig 1
Cobalt.60 U 0.0103  +/-0.0092 0.0235 0100  pCilg 1
Buroplum-152 U .00146 +-003154 0.055 4.80 pCilg 1
Europlum-134 UI-K 0.00564 +/-0.03782 00718 . 17.0 pCilg 1
BEuropium-155 4] 0.00 +/-0.06214 0.0556 0.200 pCilg 1
Manganess-54 UK 000207 +/-0.01033 0.0194 0.100 pClig 1
Radium-226 ui-B 0.172  +-0.05197 0.0338 1.00 pCilg 1
Sodium-22 UJ-K 0.00212 +/-0.01354 0.0257 0.700 pCi/g 1
Vanadium-48 UK -0.00783 +-0.01955 0.0338 1.00 pClg 1
Zinc-65 UJ-K  0.000406 +/-0.02425 0.0438 0.200 pCilg 1
Rad Gas Flow :
GFPC, Gross A/B, solid )
Alpha 198  +/.0.54081 0.637 1.00 pCg 1 TMC 04/15/00 0607 18118 6
Beta D 433 +-0.74402 1.06 1.00 pCig 1
GFPC, 5190, solid
Strontium-90 U 0.239 +/-1.4158 3.47 7.50 pCi/g 1 AAK 04/04/00 1626 18124 7
Rad Liquid S<int
LSC, Tritium Dis, solid
1Xod :ql 82:G1 00. Se-¥0 960" N nid
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Certificate of Analysis

Brookhaven National Laboratory
OER

Building 51M

Upton, NY 11973-5000

Ms. Anna Bou

Routine Analydcal

Company :
Address :

Contact:
Projest:

Client Sample ID:
. Samplcgp

065-002000322-36
23482002

Report Date:  Aptil 25, 2000

Page 2 of 3

Project:  BRKL00297
Client ID: BRKLOO1
cocC. 6545

Qualifier Result

Parameter

DL - RL

Units DF  AnalysiDate Time Batch Method

Rad Liquid Scint

LSC, Tritium Dist, solid
Tritium

Liguid Scint C14, solid
Carbon-14 ur

Liguid Scint Ni63, solid
Nickd-63

Liquid Scint Tc99, solid
Technetium-99

UiK -2.88
0.0175
UK 0.687
UK 0.17

The following Prep Methods were petforned

+-2.4983

+-0.1317

+-0.9475

+-0.3513

451 6.00

0227 - 100

230 2.00

0.907 5.00

1 CSM103/31/00 0911 18012 8

pClg
pCilg 1 KDA. 03/27/00 2040 18010 9

pCi/g 1 ADD G4/17/00 2004 18248 10

1 AEA 04/04/00 0942 18027 11

pClig

Method Description

Date Time  Prep Batch

Ashsoil Prep  Ash Soil Prep EPI A-021,A-021B.A-026
DryScilPrep  Dry Soil Prep EP1 A-021.A-021B,A-026

The following Analytical Methods were performed

18000
17967

03/25/00 1521
03/24/00 1708

Method Deseription

DOE EML HASL 300
DOE EML HASL 300
DOE EML HBASL 300
LANL EM-9
DOE EML HASL 300
EPA 900
EPA 905.0
EPA 506.0
EPA 504.1

: DOE RESL Nj-1
1 DOE EML HASL 300

EUYN- SV I P N RN

i K]
(=}

Notes:
The Qualifiers in this report are defined as follows :

DL Failed required detection limit.
Ri  Not guantificd due to interference.
U  Sample result < .5*MDA and MDA <=RDL.

UJ .5*MDA < Sample result < MDA and MDA <=RDL.

U3-Q Not quantified due to low abundance.

g /6 3oud CE]

:01  62:97 00. Se/¥0 960°°N 4



‘ Certificate of Analysis

Company: Brookhaven National Laboratory
Address: OER .

Building 51M

Upton, NY 11973-5000
Contact: Ms. Anna Bou

Report Date:  April 25,2000

Project: Routine Analytical Pagc 3 of 3
Client Sample ID: 065-002000322-36 Project:  BRKLU00297
Sample ID: 23482002 Cliemt ID: BRKLOO1
, COC. 6545
Parsmeter Qualifier  Result DL RL Units DF  AnalystDate Time Batch Method

The above sample is reported on an "as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratorics, Inc.
standard operating procedures. Please direct any questions to your Projest Manager, Naacy Slater at 843-556-8171 Ext. 4438.

Reviewed by

cc 701 BSUA ek | :al 62:97 00, Se/¥0 960°ON 114



Certificate of Analysis

Company : Brookhaven Nationzl Laboratory
Addresa:  OER
Building 5I1M
Upton, NY 11973-5000 Report Date:  April 25,2000
Contact: M2, Anna Bon
Projeet: Rotitinc Analytical Pagc 1 of 3
Client Sample ID: 055-003000322-36 Project: BRKL00297
Sample ID: 23482003 Client ID: BRKL001
(h:/i:ﬁnx: b Soil CcoC; 6545
cct Date: 22-MAR-00 18:55
Receive Date: 24-MAR-00 10:00
Coliector: Client
Parameter Qualifter Result DL RL Units DF  AnalystDate Time Batch Method
Rad Alpha Spec ’ '
Alphaspec Pu, solid
Plutonium-238§ U -0,0115 +/-0.0164 0.149 6.60 pCig 1 RDK 04/06/00 1334 18391 1
Plutonium-239/240 UJ-K 0.0125 4-0.0507 0.149 4,00 pCi'g 1
Alphaspec Th, solid :
Thotium-228 0.205 +-0.1 0.128 1.00 pCilg 1 RDK 04/10/00 2028 18390 2
Thorium-230 u 00627  +/-0.0522 0.074% 1.00 pCig 1
Thotium-232 0.131 +-0.0622 0.0206 1.00 pCi/g R |
Alphaspec U, solid
Uraniumm-233/234 Ul.K 00327 +-0.173 0411 0.900 pCi/g ' 1 RDK 04/06/00 1805 18389 3
Unanium-235/236 U -00182 +-0.103 0.300 0.900 pCilg 1
Utanjum-238 U 0.0926 +-0.116 0.214 0.500 pCilg |
1‘, Rud Gamma Spec
Gamma [129, solid
Todine.129 v 0.143  4/-0.2136 0.311 1.00 pCirg 1 SRB 0471200 2140 18349 4
Gammaspec, Gamma, solid '
Americium-241 U 0.00241 +/-0.01256 0.0235 4.00 pCilg { SRB 04/04/00 1141 8345 5
Reryllium-7 Ul 00971 +-0.09602 0.137 1.00 pCilg 1
Cesium-134 UK 00014  4/-0.00932 0.0175 0.100 pClg 1
Cesium-137 0.052 +/-0.02642 0.0194 2.30 pCi/g 1
Cobalt-57 UJ-K 0.000163 +/-0.0058 0.0114 0.100 pCilg 1
Cobalt-60 v 0.0113  4+/-0.0108 0.023 0.100 pCi/g 1
Europium-152 Ul 0.036 +-0.02542 0.0513 4.80 pCilg 1
Europium-154 UK 0.00251 +/-0.03504 0.0646 170 pCilg 1
Europium- 155 U 00142 +.0.02115 0.0431 0.200 pCi/g 1
Mangancae-54 UK 000562 +-000999 00198  0.100 pCifg 1
Radium-226 UI-B 0.103  4/-0.04491 0.0367 1.00 pCi/g 1
Sodium-22 UI-K 0.00116  +/-0.01256 0.0232 0.700 pCi/g 1
Vanadivin-48 UK 0.0143  +.0.01712 0.0352 1.00 pCifg 1
Zinc-65 Ui-K  -0.00762 /-0.02246 0.0398 0.200 pCifg 1
Rad Gas Flow
GFPC, Gross A/B, solid
Alpha 332 +/-0.68251 0.749 1.00 pCig 1 TMC 04/15/00 0607 18118 6
Beta I.D 5.80 +/-0.85892 1.20 1.00 pCi/g 1
GFPC. 5r90, solid
Strontiumn-90 U 0489  +/-1.5496 3.73 1.50 pCifg 1 AAK 04/04/00 1626 18124 7
Rad Liquid Scint

LSC, Tritium Dist, solid

gc /11 3d 1A04 :q]  62:9T 00. Ge/v0 960°°N JId



. Certificate of Analysis
Company : Brookhaven National Laboratory
Addresz: OER
Building 51M
Upton, NY 11973-5000 Repott Date:  Aprit 25, 2000
Contact: Mzs. Ama Bou
Project:  Routine Analytical Page 2 of 3
Client Sample ID: 065-003000322-36 Profect:  BRKLO00297
Sample ID: 23482003 Client ID: BRKLOO1
cocC: 6545
Paratncter Qualifier Result pL RL Uaits DF  AnalystDste Time Baich Method
Rad Liquid Scint
LSC, Tritiwn Disi, solid
Trdtium ULK -1.66 +/-2.4534 4.35 6.00 pCi/g 1 CSM103/31/00 0958 18012 8
Liguid Scim C14, solid .
Carbon-14 u 0.0125  #-0.1347 0.233 1.00 pCilg 1 KDA 03/27/00 2112 18010 9
Liquid Scim Ni63, solid
Nickel-63 Ul.K 0246  +-1.2959 3.14 2.00 pCig 1 ADD 04/17/00 2106 18248 10
Liquid Scint Tc99, solid
Technetium-99 ULK -0.265 +/-0.248 0.681 5.00 pCi‘g 1 ARA 04/04/00 1014 18027 11
The following Prep Methods were performed *
Method Description . Analyst Date Time  Prep Batch
Ash Soil Prep Ash Soil Prep EPL A-021.A-021B,A-026 TC1 03/25/00 1521 18000
Dry Soil Prep Dry Socil Prep EP1 A-021.A-021B,A-026 TC1 03/24/00 1708 17967

The following Ansiytical Methods were performed

Method Description
1 DOE EML HASL 300
2 DOE EML HASL 300
3 DOE EML HASL 300
4 LANLEM-9

5 DOE EML HASL 300
‘6 EPA 900

7 EPA 9050

8 EPA 906.0

9 EPA 504.1

10 DOE RESL Ni-1

1 DOE EML HASL 300
Notes:

The Qualifiecs in this report are defined as follows :

DL  Failed required detection limit.
RI Not quantified duc to interference.
U  Sample result < .5*MDA and MDA <=RDL.

UJ .5*MDA < Sample result < MDA and MDA <=RDL.

UJ-Q Not quantified duc to low abundance.
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‘ Certificate of Analysis

Company : Brookhaven Naticnal Laboratory
Address: OER

Bullding 51IM

Upton, NY 11973-5000

Report Date:  April 25, 2000
Contact:  Ms. Anna Bou :

Project: Routine Analytical Pagc 3 of 3
Client Sample ID: 065-003000322-36 Proiect: BREKLO00297
Sample 1D: 23482003 (él(l)eézt D: E&ISCLOOI

Paremeter Qualifier  Result pL RL Undts  DF AnalystDate Time Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, luc.
standard operating procedures. Please direct any questions to your Project Manager, Nancy Slater at 843-556-8171 Ext. 4438.

Revicwed by
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Certificate of Analysis

Company: Brookhaven National Labotutory

Address: OER
Building 51M -
Upton, NY 11973-5000 Rcpott Date:  Apiil 25, 2000
Contact:  Ms. Anna Bou
Project:  Routine Analytical Page 1 of 3
Client Sample ID: 065-004000323-36 Proiect:  BRKL00297
Sanple ID: 23482004 Client ID: BRK1LO01
Matrix: Soil coc; 6545
golle_ct Il))at:: 23-MAR-00 10:47
eceive Date: -00 10:00
Colliector: %ﬁl‘ﬁ{m
Parameter Qualifier Result DL RL Units DF AnslystDate  Time Batch Method
Rad Alpha Spec
Alphaspec Py, solid
Plutonium-238 U 0.00 +-0 0.052 6.60 pCilg 1 RDK 04/06/00 1334 18391 |
Plutonium-239/240 UK -0.0221 +/-0.0258 0213 4.00 pCilg 1
Alphaspec Th, solid )
Thorium-228 0.228 +/-0.145 0.220 1.00 pCig 1 RDK 04/10/00 2028 18350 2
Thorjum-230 Us-B 0.153  +-0.0771 0.0271 1.00 pCig 1
Thorinm-232 0.0927  +/-0.0624 0.0626 1.00 pCilg 1
Alphaspec U, solid
Uranium-233/234 UIK 0.127 +/+0.137 0.235 0.900 . pCi/g 1 RDK 04/06/00 1805 18389 3
Uranium-235/236 v -0.024 +-0.0242 0.18Y 0.900 pCi/g 1
Uranium-238 U 00379  +.00726 . 0.155 0.900 pCi/| 1
Rad Gatoma Spec
Gamma 1129, solid
Jodine-129 U 0.155  +/-0.2364 0.271 1.00 pCilg 1 SRB 04/12/00 2230 18349 4
Gammaspec, Gamma, solid .
Americium-241 U -00161 +/-0.08766 0.147 4.00 pCilg 1 SRB 04/04/00 1141 18345 S
Beryllium-7 U 00373 +.0.1115 0.169 1.00 pCilg 1 -
Cesium-134 UK 00148 +/-0.01242 0.0209 0.100 pCilg 1
Cesium-137 00731  4-00309 00246 230 pCig 1
Cobalt-57 UK -0.000135  +/-0.00729 0.0142 0.100 pClig 1
Cobalt-6D U 000193 +-0.01171 0.0232 0.100 pCiig 1
Euwropium-152 U 0.011  +/-0.03174 0.0562 4.80 pCilg 1
" Buropium-154 UK 00142  +/-0.03865 0.0702 17.0 pCi'g 1
Buropium-155 U  .0.0298 +-0.03204 0.0598 0.200 pCi/g 1
Manganese-54 UK 000569 +/-0.01204 0.0232 0.100 pCig 1
Radium-226 uI-B 0.135 +/-0.05181  0.0469 1.00 pCilg 1
Sodium-22 U-K  -0.00501 ° +/-0.01382 0.0251 0.700 pCilg i
Vanadium-48 UK 0.00983 +/-0.01777 0.0354 1.00 pCifg 1
Zinc-65 UK -0.0177  +/-0.02852 0.0474 0.200 pCig 1
Rad Gas Flow
GFPC, Gross A/B, solid
Alpha 0.867 +-041627 0549 1.00 pClg 1 TMC O4/15/00 0607 18118 6
Bela 1D 302 +-0.72144 1.09 1.00 pCilg 1
GFPC, $r90, solid
Strontium-90 U -1.38 +H-0.877 2.94 7.50 pCi/g 1 AAK O4/04/00 1626 18124 7
Rad Liquid Scint
- LSC, Trisium Dist, solid
$Xod (@] 0S:G7 00. S3/70 960" N Jid
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Certificate of Analysis

Company: Brookhaven National Laboratoty

Address: OER

Building 51M

Upton, NY 11973.5000
Contact: Mz, Anna Bou

Project:  Routine Analytical

Repott Date:  Apdl 25, 2000

Page 2 of 3

cesmen  mREORY Bk BERY
e ID: ient ID:
e coc: 6345
Parameter Qualifier Result pL RL Uunits DF  AnmalyxtDatc Time Batch Method
Rad Liquid Scint
LSC, Tritison Dist, solid _
Tritium [1) 54 4.03 +/-2.4013 442 6.00 pClg 1 CSM1 03/31/00 1045 18012 8
Liquid Scint C14, solid
Carbon-14 w 00196  +/-0.1308 0.225 1.00 pCi'g 1 KDA 03/27/00 2144 18010 9
Liquid Scins Ni63, solid
Nickel-63 UK 0.166 +-1.207 2.93 2.00 pCi/g 1 ADD 04/17/00 2209 18248 10
Liquid Scirs Tc99, solid
Technetium-99 UK -0.0793 +-0.259 0.656 5.00 pClig 1 AEA 04/04/00 1046 18027 11
The following Prep Methods were pexformed
Method Description Aunalyst Date Tane Prep Batch
Ash Soil Prep Ath Soil Prep EPI A-021,A-021B,A-026 TCt 03/25/00 1521 13000
Dry Soil Prep Dry Soil Prep EP1 A-021,A-021B.A-026 TC1 03/24/00 1708 17967

The following Analytical Methods were erformed
Mecthind Description

DOE EML HASL 300
DOE EML HASL 300
DOE EML HASL 300
LANL EM-9

DOE EML HASL 300
EPA 900

EPA 905.0

EPA 906.0

EPA 504.1

0 DOE RESL Ni-1

1 DOE EML HASL 300

- O 00 =AW

Notes: .

The Qualifiers in this report are defined as follows :

DL Failed required detection lirakt.
RI Not quantified due to interference.

U Sample result < .5*MDA and MDA <= RDL.

UJ 5*MDA < Sample result < MDA sud MDA <=RDL.

UJ-Q Not quantified due to low abundance.
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. ' Certificate of Analysis

Company : Brovkhaven National Laboratory

Address: OER
Building StM
Upton, NY 11973-5000 Report Date: - Aptil 25, 2000

Contact: Ms. Anna Bou ’

Project: Routine Analytical Page 3 of 3
Client Sample ID: 065-004000323-36 Project:  BRKL00297
Sample%:p 23482004 Client ID: BRKLO001

coc:
Parameter Qualifier  Result pL RL Units DF  AnalysiDate  Time Batch Method

The above sample is reported on an “as received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard opesating procedures. Please direct any questions to your Project Manager. Nancy Slater at 843.556-8171 Ext. 4438.

Reviewcd by
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Certificate of Analysis

Company : Brookhaven Natiopal Labotatory

Addreas:  OER
Building S1M _
Upton, NY 11973-5000 Report Date:  Apdl 23, 2000
Contact:  Ms. Aona Bou ]
Project:  Routine Analytical Page 1 of 3
Client Sample ID: 065-004000323-31 Project;  BRKL00297
Sample ID: 23482005 Clieat ID: BRKLO01
Matrix: Soil cocC: 6545
Collest Date: 23-MAR-00 10:47
Receive Date: 24-MAR-00 10:00
Collector: Client
Parameter Qualifier  Result bL RL Udts  DF AnalystDate Time Batch Method
Rad Alpha Spec
Alphaspec Pu, sdlid
Plutonium-238 U 000935 +-0.038 0.112 6.60 pClg 1 RDK 04/06/00 1334 18391 1
Plutonium-239/240 UK -0.0129 +-0,0151 0.125 4.00 pCV, 1
Slphaspec Th, solid
Thotium-228 U) 0.106  +-0.0738 0.114 1.00 pCie 1 RDK 04710/00 2028 183%0 2
Thotium-230 Ul-B 0102  +-0.0473 0.0153 1.00 pCi'g 1
Thosium-232 U3 0.0218  +-0.0241 0.0353 1.00 pCilg 1
Alphaspec U, solid
Uranium-233/234 Ui-K 0.110 4/-0.106 0.171 0.900 pCvg 1 RDE, 04/06/00 1805 18389 3
Uraniun-235/236 U 000947  +/-0.0385 0.113 0.900 pCig 1 '
Umnium-238 U 0.0457  +-0.0643 0.113 0.900 pClig 1
Rad Gamma Spec
Gamma 1129, solid ‘
Todine-129 U 0124  +-0.1925 0.310 1.00 pCilg 1 SRB 04/13/00 1147 18349 4
Gammaspec, Gamma, solid
Awmctcium-241 U 0000392 +-0.02294 0.0428 4.00 pCi/g 1 SRB 04/04/00 1142 18345 5
Beryllium-7 U 0.0486 4-0.135 0.253 1.00 pCi/g 1 .
Cesjum-134 UK -0.00711  +/-0.01908 0.0285 0.100 pCi/g 1
Cesium-137 U 0.0104 +/-0.01862 0.0346 2.30 . pCi/g 1
Cobalt-57 ul-K 0.00344  +/-0.00937 0.0172 0.100 pCi'g 1
Cobalt-60 U 000228 +/-0.01899 0.0354 0.100 pCilg 1
Buroplum-152 U -00279 +-0.0415 00732 4.80 pCi/g 1
Europium- 154 UI-K 0.0369  4/-0.05759 0.112 17.0 pCig 1
Buaroplum-155 U 0.0212 +/-0.03723 0.0693 0.200 pCig 1
Mangancac-54 UK 0003 +-0.01647 0.0313 0.100 pCilg 1
Radium-226 Ul-B 0214 +/-0.08412 0.0576 1.00 pCi/g 1
Sodium-22 UK 0013  +/-0.02055 0.0399 0.700 pCvg 1
Vanadium-48 UK 0.0198  4/-0.0267 0.0536 1.00 pCig 1
Zinc-65 UI-K 00221  +-0.04204 0.0728 0.200 pCve 1
Rad Gas Flow
GFPC, Gross A/B, solid :
Alpha 2.33  +-0.54061 0.592 1.00 pCi/g 1 TMC 04/15/00 0609 18118 6
Beta D 301  +-0.6381% 0.936 1.00 pCi/g 1
GFPC, $r90, solid
Strontium-90 U ©0.102 +/-1.0705 279 7.50 pCi/g 1 AAK D4/0400 1626 18124 7
Rad Liquid Scint :
LSC, Tritium Dist, solid
22 741 334d 1Xud (@l 0S:GT 00. G270 a0 oN 3114



Certificate of Analysis

Company : Brookbaven National Laboratory

Address: OER
Building 51M .
Upton, NY 11973-5000 Report Date:  Aptil 25, 2000
Contact:  Ms. Anna Bou
Project: Routine Analytical Page 2 of 3
Client Sample 1D: 065-004000323-31 Project.  BRKL00297
§ s jent ID; BREKLOO1
Sample ID 23482005 g%c: ﬁgzgim
Patameter Qualifier Result )} RL Undts DF AnalystDate Thme Batch Method
Rad Liquid Scint
LSC, Tritium Dist, solid .
Tridum UK -34 4/-2.4178 . 441 6.00 pCifg 1 CSM103/31/00 1133 18012 8
Liguid Scint C14, solid
Carbon-14 U 0.132  +/-0.1358 0.227 1.00 pClig 1 KDA 03/27/00 2216 18010 9
Liguid Scint Ni63, solid
Nickel-63 UK 0.217 +H-1.194 290 2.00 pCi/g { ADD Oa17/00 2311 18248 10
Liguid Scirt Tc99, solid .
Technetium-99 UI-K -0.0282 +-0.2606 0.646 5.00 pCi/g 1 AEA 04/04700 17118 18027 it
The following Prep Methods were pexfortied P
Mecthod Description Analyst Date Time  Prep Batch
Ash Scil Prep _ Ash Scil Prep EP1 A021 A-021B,A-026 TCl 03/25/00 1521 18000
Dry Soif Prep Dry Soil Prep EPI A-021.4-021B.A-026 TC1 03/24/00 1708 17967
The following Analytical Methods were performed
Method Description
1 ' DOE EML HASL 300 -
2 DOE EML HASL 300
3 DOE EML HASL 300
4 LANL EM-9
5 DOE EMI. BASL 300
6 EPA. 900
7 EPA 905.0
8 EPA 906.0
9 EPA 504.1
10 DOE RESL Ni-1
11 DOE EML HASL 300
Notes:

The Qualifiers in this repost are defined as follows :

DL Failed required detection limit.
RI Not quantified due to interference.
U  Sample result < .5*MDA and MDA <=RDL.

UJ .5*MDA < Sample result < MDA and MDA <= RDL.

UJ-Q Not quantified due to low abundance.

éc /81 3ud 1RG4
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Certificate of Analysis

Company : Brookhaven National Laboratory
Address:  OER

Building 5iM
Upton, NY 11973-5000 Report Date:  Aptil 25, 2000

Contact: Ms., Anna Bou

Project: Routine Analytical Page 3 of 3
Client Sample 1D: 065-004000323-31 Proiect:  BRKL00297
Sample ID: 23482005 Client ID: BRKL001
coC: 6545
Parameter Qualificr  Result pL RL Units DF  AmigstDate Time Batch Method

The above sarple is reported op ap "ag received” basis.

This data report has been prepared and reviewed in accordance with General Engineering Laboratories, Inc.
standard operatiog procedures. Please direct any questions to your Project Manager, Nancy Slater at 843-556-8171 Ext. 4438.

Reviewed by
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Certificate of Analysis

Company : Brookhaven National Laboratory

Address: OER
Building 51M
Upton, NY 11973-5000 Repott Date:  Apiil 25, 2000
Contact: Mz. Aana Bou
Project: Routine Analytical Page 1 of 3
Client Sample ID: 065-005000323-36 Project: BRKLO00297
Sample ID: 23482006 Client ID: BRE1.001
Matrix: Soil cocC: 6545
Collect Date: 23-MAR-00 15:00
Receive Date: 24-MAR-00 10:00
Collector: Client
Paramctcr Qualiffer Result ) DL RL - Units DF  AnalystDate Time Batch Method
Rad Alpha Spec '
Alphaspec Pu, solid
Plutonivm-238 U -0.00579 +#-0.0116 0.127 6.60 pCig 1 RDK O4/06/00 1334 18391 1
Plutopium.239/240 UK 0.00 +H0 00723 4,00 pCilg 1
Alphaspec Th, solid
Thotium-228 0.149  +-0.0979 0.145 1.00 pCi/g 1 RDK 04/10/00 2028 183%0 2
Thotium-230 0.107  +-0.0624 0.0633 1.00 pCifg 1
Thorivm-232 0.148  +/-0.0686 0.0221 1.00 pCifg - 1
Alphaspec U, solid ’
Uranium-233/234 UK -0.0367 +/-0.0904 0.311 0.900 pCi/g ) 1 RDK 04/06/00 1805 18389 3
Uranium-235/236 U 0.0108 +-0.119 0.320 0.900 pCi/g 1
Uranium-238 w 0.142 +-0.135 0.187 0.9500 pCi/g 1
Rad Gamina Spec
Gamma 1129, solid
Todine-129 U  -0.0461 +/-0.2363 0.298 1.00 pCi/g 1 SRB 04713100 1406 18349 4
Gammaspec, Gamma, solid
Amcticium-241 u 0.00512 +/-0.02628 0.0479 4.00 pCi/g 1 SRB 04/04/00 1143 18345 5
Beryllium-7 U 0.040 +-0.08817 0.164 1.00 pCi/g 1
Cesium-134 UK -0.00484 +-0.01316 00192  0.100 pCig 1
Cesium-137 0.141  +-0.02801 0.0191 2.30 pCiflg 1
Cobalt-57 UK -0.0011  +/-0.00691 0.0125 0.100 pCi/g 1
Cobalt.60 : U 000483 +/-0.01215 0.0223 0.100 pCig 1
Furopium-152 U -00184 +-0.2763  0.0485 4.80 pCi/g 1
Europium-154 UK 0.0213  +/-0.0345 0.0644 170 pCig 1
Buropium-155 U -000219 4-0.02847 00528 0200 pCivg 1
Manganese-54 UK 0000272 +-0.01118 0.0197 0.100 pCl/g 1
Radium-226 Ul-B 0.155  +-0.04839 0.0396 1.00 pClp 1
Sudium-22 UK 0.00763 +-0.01232 0,023 0.700 pClg 1
Vanadium-48 UK 0.00294 +/-0.01811 0.0328 1.00 pCifg 1
Zinc-65 UK 0.0273 +-0.03034 0.0489 0.200 pCifg 1
Rad Gas Flow ’
GFPC, Gross A/B, solid
Alpha 1.14  +/.0.38492 0.466 1.00 pCi/g 1 TMC 04/15/00 0509 18118 6
Beta J-D 1.68 4/-0.59242 0.930 1.00 pCi/g 1
GFPC, Sr90, solid
Strontium-90 U 0411 +-1.278 3.07 1.50 pCifg 1 AAK 04/04/00 1626 18124 7
Rad Liguid Scint ‘

LSC, Tritium Dist, solid
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Company *
Address ;-

Contact:
Project:

Certificate of Analysis

Brookhaven National Labotatory
OER

Building 51M

Upton, NY 11973-5000

Ms. Anna Bou

Routine Analytical

Client Sample ID:
Sample Iagxp

065-005000323-36

23482006

Report Date:  April 25, 2000

Pagc 2 of 3

Project:  BRKL00297
Cliept ID: BRKLO01
coc: 6545

Parameter

Qualifier Result

bL

RL

Units DF AmslystDate Time Batch Method

Rad Uiquid Scist

LSC, Tritinm Dig, solid
Tritium

Liquid Scint C14, solid
Catbon-14

Liquid Scirt Ni63, solid
Nickel-63

Liquid Scint Tc99, solid
Technctiom-99

U)K 27 H-2.52
u 0.0271  +-0.1304
Ul-K 0.128  4-1.1042

UK -0.132 +/-0.2883

The following Prep Methods were performed

4.54

0.224

2.68

0.742

6.00

1.00

2.00

5.00

pCilg 1 CSM103/31/00 1220 18012 8-
pCilg 1 KDA 03/27/00 2248 18010 9
pCilg 1 ADD 04/18/00 0013 18248 10

pCi/g 1 ABA 04/04/00 1150 18027 11

Method Description

Analyst

Date Tme Prep Batch

Ash Soil Prep
Dry Soil Prep

Ach Soif Prep EPI A-021.A-021B.A-026
Dry Soil Prep EP1 A-021.A-021B.A-026

The following Analytical Methods wese performed

TC1

Q3/25/00 1521 18000
03/24/00 1708 17967

Method Description

-t G 0 = O\ ta B W N =

Notes:

DOE EML HASL 300
DOE EML HASL 300
DOE EML HASL 300
LANL EM.9

DOE EML HASL 300
EPA 300

EPA 905.0

EPA 906.0

EPA 504.1

0 DOERESL Ni-1

1 DORB EML HASL 300

The Qualifiers in this report are defincd as follows :

DL Failed required detcction limit.
Rl Not quantified due to interference.
U  Sample result < .5MDA and MDA <=RDL.

Ul .5*MDA < Sample result < MDA and MDA <=RDL.

UJ-Q Not quantified duc to low abundance.
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Certificate of Analysis

Company : Brookbaven National Laboratoty
Address: OER
Building $1M
Upton, NY 11973-5000 Report Date:  Apdi 25.2000
Contact: Mz, Anna Bou
Project: Routine Analytical Page 3 of 3
Client Sample ID: 065-005000323-36 Project: BRKL00297
Sample ID: 23482006 Client ID: BRKL001
cocC: 6545 .
Paramneter Qualifier Rexult DL RL Units DF AnslystDate ~Time Batch Method
The above sample is rcposted on an "as received” basis. .
ing Labotatorics, Inc

This data report has been prepared and reviewed in accordance with General Engineering
standard operating procedures. Pleasc direct any questions to your Project Manages,

Revicwed by

‘ & /2¢ 3d

1A04

a1

Nenpy Sistes at 843-556-8171 Ext. 4438,
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