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CERTIFICATE OF ANALYSIS

Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352

September 11, 1998

Attention: Joan Kessner

SEP 16;

E'E
N6-n-VEn

SAF Number : B98-022
Date First Sample Received August 12, 1998
Number of Samples One
Sample Type Soil
SDG Number W02494
Data Deliverable : 15 Day / 45 Day Summary

I. Introduction

On August 12, 1998, one 15 day/45 day full protocol soil sample was received by the
Quanterra Environmental Services Richland Laboratory (QESRL) for radiochemical and
chemical analysis. Upon receipt, the sample was assigned the following laboratory ID number
to correspond with the Bechtel Hanford, Inc. (BHi) specific ID:

ESRL
80819301

BHI ID#
BOPK16

MATRIX
Soil

DATE OF RECEIPT
7/31/98

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Alpha Spectroscopy
Americium-241 by method RICH-RC-5062
Plutonium-238, -239/40 by method RICH-RC-5062
Gamma Spectroscopy
Gamma Scan by method RICH-RC-5017
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Gas Proportional Counting
Total Strontium by method RICH-RC-5006
Liquid Scintillation Counting
Nickel-63 by method RICH-RC-5069
Chemical Analyses
Chromium Hex by EPA method 7196

IIl. Quality Control

The analytical results for each analysis performed under SDG W02494 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one sample duplicate.
Any exceptions have been noted in the "Comments" section.

Quality control sample results are reported in the same units as sample results.

IV. Comments

Alpha Spectroscopy

Americium-241 by method RICH-RC-5062
The LCS, batch blank, sample duplicate (BOPK16) and sample results are within contractual
requirements. The LCS recovery did not meet the first level evaluation criteria of 70-130%
recovery but was within the second level evaluation criteria of 40-160% at 57.1% recovery.

Plutonium-238, -239/40 by method RICH-RC-5062
The LCS, batch blank, sample duplicate (BOPK16) and sample results are within contractual
requirements. The isotopic tracer in the batch blank did not meet the first level evaluation
criteria of 20-105% recovery but was within the second level evaluation criteria of 40-160% at
14% recovery.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017
The LCS, batch blank, sample duplicate (BOPK16) and sample results are within contractual
requirements.
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Gas Proportional Counting

Total Strontium by method RICH-RC-5006
The LCS, batch blank, sample duplicate (BOPK16) and sample results are within contractual
requirements.

Liquid Scintillation Counting

Nickel-63 by method RICH-RC-5069
The LCS, batch blank, sample duplicate (BOPK16) and sample results are within contractual
requirements. The TSIE for the batch blank sample is below the lowest point on our
calibration curve. All other QC parameters are acceptable. *

Chemical Analyses

Chromium Hex by EPA method 7196
The LCS, MS (BOPK16), batch blank, sample duplicate (BOPK16) and sample results are
within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and
for completeness, for other than the conditions detailed above. Release of the data contained
in this hard copy data package has been authorized by the Laboratory Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Andy Kopriva
Project Manager

0004
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SAMPLE RESULTS

LAB NAME:

LAB SAMPLE ID:

CLIENT ID:

QUANTERRA, Richland

80819301

BOPK16

SDG: /RPT GRP:

MATRIX:

DATE RECEIVED:

W02494 / 5947

SOIL

8/12/1998 4:00:00 PM

COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR (2 a) ERROR (2s) MDA/IDL UNIT YIELD NUMBER

HEXCHROME

AM-241
PU-238

PU239/40
AM-241
CO-60

CS-1 37DA
EU-152
EU-154
EU-155

K-40

RA-224DA

RA-226

RA-228

U-238
STRONTIUM

NI-63

5.89E+00

1.11E-01
8.66E-03
5.27E-01
-9.01E-02
1.96E+00
1.44E+01

7.33E+00
1.17E+00
1.09E-01
9.65E+00

4.39E-01

5.12E-01
4.78E-01

3.55E-01
1.79E+00
3.15E+02

Number of Results:

N/A
J 7.4E-02
U 1.7E-02

1.4E-01
U 9.5E-02

5.8E-02
1.2E-01
1.8E-01
1.OE-01

U 8.3E-02
4.3E-01

5.6E-02

8.4E-02
U 9.9E-02
U 7.9E-01

1.3E-01
7.6E+00

N/A
7.8E-02
1.7E-02
1.7E-01

9.6E-02
2.0E-01
1.4E+00

7.5E-01
1.6E-01
8.4E-02
1.1E+00
7.1E-02

9.8E-02

1.1E-01
7.9E-01
5.4E-01
4.1E+01

3.00E-02
3.33E-02
2.34E-02

3.48E-02

1.49E-01
N/A
N/A
N/A
N/A

1.38E-01
N/A
N/A

N/A
1.77E-01

1.25E+00
9.24E-02

mglkg

pCilg

pcivg

pCilg

pCilg
pCi/g

pCig

pCilg
pCilg

pChIg

pCilg

pCi/9g

pCig

pCig

pclig

N/A
33.80%
47.00%

47.00%

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A

N/A
N/A
69.20%

EPA7196

RICHRC5062,

RICHRC5062-f

RICHRC5062-f

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5017

RICHRC5006

6.50E+00 pCivg 84.90% RICHRC5069

17]

Result - IL When Not Detected
(Q)ualifiers: U * Analyts result < MDAJIDL

J * No U qualifier and result < RL.

Quanterra Analytical Services, Inc
rptChenRadSanple; v341 0005



Qwauwra Data Rcvisw Cekist
RADIOCE'MSTRY

Duek Oe aet S2 ~ - XwOrkOrsumbs 7

tab Sa.MW hubw Or SCO LA9?4 9
Wshed reh -wmw= 4frmi Ol
M... 250 " (

Armw am Y-(/) VA(1)Re's-_ I -

A. CAillneslls
L Isthe Calibrusice Swhmm w W
. SmaleAmlysi.

I. Ar the s.amle !i" fwti a~-vum ? .- _ _

L. War .11 saspl. b& ngi fT ____________

3. h teesa.e si. .... a-.. 4ave<'c arCs.-mLa jI~ _____ _________

C. QC Semples
1. is the blank vieid Welht -W-nCMitnna

Z. Is Ule Sfail :aM< Ame C fo t Ihm ss.?

4. Is the bLkt>litoa> ae amUa D.CmnuLosm< Come= D_____ Limi_

I. Is die blank r>li >he Coma 0 m Lia heia me* feea <te Coraa
Decon Unitl
& Is to LcaMrmst w sceptae cranta?

7. Is te LCS yield wzeastaun an Ir__n_
S. is t .e LC Minimmm aw s ca L-? Im une

9. SASI raftz and vit d K me art.?I

10. Dupiiccze sample r uSanvidec T F "Ir_______
D. Other
1. Are all Noncotfra s iluded d notE
2. Are all rquwed form MS a

3. Con-ecrn tdlogws?

4. Transcnpuon denkLC

J. Were 1 naliala ut cS z c-Aed s na jna kvq.v'

6. Um n Choc yed? ' s-

Comments on any -Noreponse: Y

First Lrev!Rcvicw:

Second LUvei Rview:
Form 4: LS-03.2 N6. Rev
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QUANTERRA LABORATORY NONCONFORMANCE
PAGE 1 OF 2

WA

MEMO (NCM)

LOG d: Ptf._______98___

Project ID: NCM Initiated by:

Sample Numbers: '<7
Tests:

Matrix: 0 29

Analytical Area (check appropriate area):

o Sample control 0 GC Q Wet chemistry ta review--

O Organic preparation U HPLC 0 Metals ochemistry

" inorganic preparation - 1 GC/MS 40 Reporting U Bioassay

Nonconformance (check primpriste arei)

Holding Time Violations (exeeded by days) * Quality Assurance/Quality Control

Category I: Laboratory Independent -0 17. QC data reponed outside of controls

o 1. Holding time expired in transit U 18. Incorrect procedure used

Q 2. Sample received > 48 hrs. or 1/2 holding time has Q 19. SOP intentionally modified with QA and Tech approval
expired

O 3. Test added by client after expiration 0 20. Invalid instrument calibration

Category II: Laboratory Dependent 0 21. Insufficient sample received for proper analysis

o 4. Instrument failure Incorrect or Incomplete Client Deliverable

o 5. Analyst error 0 22. Hardcopy deliverable error

Q 6. Login error 0 23. Electronic deliverable error

o 7. Miscommunication Reported detection limits elevated due to:

o 8. Other (complete description required) Q 24. Sample matrix

Category Ill: Analysis Reruns (QA/QC) 0 25. Insufficient sample volume

O 9. Surrogates Q 26. Other (complete description required)

Q 10. Internal Standards 27. Other (specify):

o 11. Spike Reco' eries

o 12. Blank Contamination Comments/Explanation:

Category 1I': Analysis Reruns (Confirmation)

O 13. Second column

o 14. Contamination check

o 15. Confirmation of matrix effects

Q 16. Other (complete description required)

Notification (check appropriate area):

Client notified by (name and date): Client's name and response:

6' in writing CA 0 by facsimile 0 process "as is" U re-sample
Q by telephone 0 other (explain) 3 on hold until 0 other (explain)

Project Manager (signature and date):

0013
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QUANTERRA LABORATORY NONCONFORmANCE MEMO (NCM)
PAG20F2

R RD-9&

Corrective Action

Root Cause Wtidal and ds A -

Corrective Action Inidal and Date:

Responsibility for performing CA assigned to:

Actions to prevent recurrence Initial and Date:

First Level Supervisor: Date:

Responsible Manager Date: / 7

Ouality Assurance Review

*n omaly 0 Deficiency 0 Rerun
J Further action required:

Assigned to:

QA signature: - Date:

Corrective Action Verification

Q Verified

o Cannot Verify (specify reason):

Nonconformance Memo Closure

QA signature/date: 7-AV
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First Lr.&Rriem-

Second Lcevcl Revie
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QUANTERRA LABORATORYNONCONFORMANCE MEMO (NCM)
- TPACZ IOF2

ltR4 "2..,, k . * LOG 1:DM99. * --- >4'.".

A

11

0 0 16

,. A

Project ID: NCM Initiated br.

Sample Numbers: -/A
Tests: t

Matrix:

Analvtical Area (check arennate are'

O Sample control C C * Wetchemistr Data review

O Organic preparation .FHPLC 0 Metals ochemistry

O Inorganic preparation U CMS 0 Reporting Bioassay

Nonconformance (check are

Holding Time flolations (ewcaed by days) Quality Assurance/Quality Control

Category l: Laboratory Indepemlent 0 17. QC data reported outside of controls

o 1. Holding time expired intransit U 18. Incorrect procedure used

O 2. Sample received > 48 his. or 1/2 holding time has 0 19. SOP intentionally modified with QA and Tech. approval
expired a

a 3. Test added by client after expiration 0 20. Invalid instrument calibration

Category It: Laboratory Dependent 0 21. Insufficient sample received for proper analysis

O 4. Instrument failure Incorrect or Incomplete Client Deliverable

0 5. Analyst error 0 22. Hardcopy deliverable error

0 6. Login error 0 23. Electronic deliverable error

o 7. Miscommunication Reported detection limits elevated due to:

o 8. Other (complete description required) . 0 24. Sample matrix

Category III: Analysis Reruns gtVAQC) 0 25. Insufficient sample volume

O 9. Surrogates 0 26. Other (complete description required)

o 10. Internal Standards 27. Other (speclfy):

o 11. Spike Reco' eries 6

Q 12. Blank Contamination Comments/Explanation:

Category 1I: Analysis Reruns (Confirmation)

O 13. Second column

o 14. Contamination check

o 15. Confirmation of matrixeffects

o 16. Other (complete descripfion required)

Notification (check aporopnrate area):

Clip t notified by (name and date): Client's name and response:

in writing CAJ 0 by facsimile 0 process "as is' 0 re-sample
Q by telephone . other (explain) 0 on hold until 0 other (explain)

Project Manager (signature and date): A

'Vl
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Corrective Action

Root Cause Inma ad dz C -

nT

Co A f n Inidial and Date-7

Responsibility for performing CA assigned to:

Actions to prevent recurrence Initial and Date:

First Level Supervisor: l Date:

Responsible Manager: Date:

Oualitv Assurance Review

,Omomaly 0 Deficiency C Rerun
Further action required:

Assigned to:

QA signature: Date:

Corrective Action Verification

U Verified

Q Cannot Verify (specify reason):

Nonconformance Memo Closure

QA signature/date:

0017
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QUANTERRA LABoRATRY1$ONCONFORMIANCE MEMO (NCNI)
SPAcE 10F2

-. LOG 9:Rf-fl
-;

9

0021

Project ID: NM Initiated by -

Sample Numbers: rd
Tests- 4 -

Matrix:

Antlvtical Area (check apurrurate area)

U Sample control G GC 0 Wet chemistry a review

O Organic preparation 0 HPLC 0 Metals Radiochemistry

o Inorganic preparation 0 GC/MS 0 Reporting a Bioassay

Nonconformance (check anoropriate area):

Holding Time Violations (exceeded by % days)# Quality AssurancelQuality Control

Category I: Laboratory Independent 0 17. QC data reported outside of controls

O 1. Holding time expired in transit 0 18. Incorrect procedure used

O 2. Sample received > 48 hrs. or 1/2 holding time has Q 19. SOP intentionally modified with QA and Tech, approval

expired a

O 3. Test added by client after expiration 0 20. Invalid instrument calibrntion

Category II: Laboratory Dependent 0 21. Insufficient sample received for proper analysis

o 4. Instrument failure Incorrect or Incomplete Client Deliverable

o 5. Analyst error 0 22. Hardcopy deliverable error

O 6. Login error 0 23. Electronic deliverable error

o 7. Miscommunication Reported detection limits elevated due to:

o 8. Other (complete description required) 0 24. Sample matrix

Category III: Analysis Reruns (QA/QC) 0 25. Insufficient sample volume

o 9. Surrogates 0 26. Other (complete description required)

o 10. Internal Standards 27. Other (speci-: z K t

Q 11. Spike Reco' eries n dY, r.

o 12. Blank Contamination Comments/Explanation:

Category il: Analysis Reruns (Confirmation)

o 13. Second column

o 14. Contamination check

o 15. Confirmation of matrix effects

o 16. Other (complete description required)

Notification (check appropriate area):

Client notified by (name and date): Client's name and responst:

tic in writing C. 1  0 by facsimile Q process "as is" 0 re-sample

o by telephone 0 other (explain) 0 on hold until 0 other (explain)

Project Manager (signature and date): AA

I-

I
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)
PAcE2OF2 -

Co ret e Action -V-

Root Cause Initial and date:

Correcdve A ' n Initial Date

Responsibility for performing CA assigned to:

Actions to prevent recurrence Initia and Date:

First Level Supervisor- -,0. Date: -7 -2? '

Responsible Manager: - Date:

Oualitv Assurance Review

r Anomaly Q Deficiency C Rerun
SFurther action required:

Assigned to:

QA signature: _ Date:

Corrective Action Verification

o Verified
o Cannot Verify (specify reason) 4 4_

Nonconformance Memo Closure

QA signature/date: {

0022



Qmfrnw
Richland Laboratmy

Data Review Check list
ME1'ALS

Work Order Numbherst

Lab Samnlc Numbers or SDG: U C

Method/TresQ/Parame=:= h , a 50iL

Yes No N/A t Level
Review Iten () () (/) Review ()

A. Initial Calibration

1. Performed at required frequency wih required number of levels?

2. Correlation coefficient within QC limits?

3. Initial calibration verification (ICV) analyzed immediately after calibration
and results within QC limits?

4. Initial calibration blank(ICB) analyzed immediately after ICV and
concentrations of all parameters 5 reporting limit?

B. Continuing Calibration

1. CCV analyzed at required frequency and all parameters within QC limits?

2. CCB analyzed at required frequency and all results < reporting limit?

C. Sample Analysis

1. Were any samples with concentrations above the linear range for any parameter
diluted and reanalyzed?

2. Were all sample holding times met?

D. QC Samples

1. All results for the preparation blank below limits?

2. MS or MS/MSD recoveries within QC limits and %RPD (for MSD) acceptable?

3. LCS percent recovery within QC limits and %RPD (for LCSD) acceptable?

4. Analytical spikes within QC limits where applicable? .

5. ICP only: One serial dilution performed per SDG?

6. ICP only: CRDL standard (CRI or CRA) analyzed at required frequency?

7. ICP only: Interference check samples (ICSA, ICSAB) and HICAL analyzed at the
required frequencies and within QC limits?

0 023page 1 of 2



Review Item Yes No N/A 21 Level
() (1) (1) Review V)

E. Other

1. Are all nonconformances included and noted? -

2. Is the correct dt and timi of anadysis shown?

3. Did the analyst sign.and date the front page of the analytical run?

4. Correct medhodology used?

5. Transcriptions cheed?

6. Calculations checked at minimum frequency? I

7. Units checked? -

Comments on any "No" response:

Analyst: L /k r

Second-Level Review:

Date: ?//7/121'

Date: 7 (W
t/>

page 2 of 2

Form No. CG-191. Rev. 2. 1/97
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-022-19 Par o

Collector Company Contact Telephone No. eject Coordinator bata Turnaround
ID Jacques/Rick Krkow x#KZ..$Ztzloc Mike Stankovich 531-7620 OERNER, CC 15 Days

Project Designation Sampling Location AF No.
100 D Areas - Full Protocol I 16-D-7 9-022

lee Chest No. Field Logbook No. Method of Shipment
EL-1339-3 Hand Delivered - Gov. Vehicle

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Quanterra incorporated

waste Designation Client determined no waste codes associated with this project. COA

POSSIBLE SAMPLE hAZARDS/REMARKS None Cool 4C None None Non None None None
Preservation

Type of Container P SI .0 .6 5G &A P

No. of Container(s)

Special Handling and/or Storage Volume 20mL 60mL 60.L 60nL 6OL 6OmL 60mL 1000L

Activity Scan Ch.uin Americim. See lte (I) n Merury - NikelI-63 Suontis- See ien (2) in
Hex- 71% 241 Isowopic Special 7471 - (CV) 39.90 - Total Special

SAMPLE ANALYSIS

O8/9P gogjq5 g111A2O U/ q f"09 9
Sample No. Matrix Sample Date Sample im

BOPK16 Soil f C?

S-PECIAL INSTRUCTIONS Matrix
CHAIN OF POSSESSION Sign/Print Names COA - a 16D7 2FOO s - Si

So - sdi.
tiaquished y Dale/UiKe R t By me (I) ICP Metals -6010A (Superirace) (Arsenic. Barium. Cadmium, Chromium, [ead. W - Wid

Sinvr ,SL - Sd
SGammaSpetoscopy (Cesiwm-t 37,CobalW-60.Europium-I52,Europium-154, w - water

lin uished By V Ie Rwiv o Dalefime Eu opi m-155); Ga mna Spec - Add-on {Aic fricium-2411,UfniWti-23J) 0 - 0Aw

1!\ 00 {L 3 2 / As A".r m
salnquished By DL Dntiui

qisd yDaterrime lieceive By DL DD. iim"

wi -wipe
inquished By Date/Time Received By Date/Time L Li

V -Ver

$ABORATORY eceived By Title Datefimec

SECT[ON

FINALSAMPLE DisposalMethod
DISPOSITION

Disposed By Date'lime



I
a

Ii
itI I

If!'
Ii,

Ir

1'
I
S

f

I

I

w
£
S

5
I
1

I

U!
a

A AA

4"
I

I
Is

II
I
U

I! ~

-S

0
0
to
-4

-4
Ift

I
I

AA AhA A

%t f 4 4 -

I i
.4 'a

i fliP

W.

U
GO f 'tic f

~0a-
c~c

-A,
-y

0c~
'fe

*1'
I
S

I

*

I

Iflat!

It!
11

U

I

ii
C-

-t

-.1

-

I
* I

I(*)
(0

- (1)

y<:- -'1 6a

11111jumpit it n % a



RFSH-SOW-93-0003*
Revision 5

Figure I

SAMPLE CHECK-IN LIST

Date/Time Received: Z- /S-5- SG#: 6 &Q l

Work Order Number 3 SAF

Shipping Container ID: Chain of Custody # -Sp

1. Custody Seals on shipping container intact? es [ o]

2. Custody Seals dated and signed? Yes (q-o [

3. Chain-of-Custody record present? Yes ["'No [1

4. Cooler temperature

5. Vermiculite/packing materials is Wet [] Dry

6. Number of samples in shipping container

7. Sample holding times exceeded? Yes [] No (4-

8. Sam jps have:
tape hazard labels

--'custody seals appropuiate sample labels

9. Samples are:
in good condition leaking
broken have air bubbles

10. Where any anomalies identified in sample receipt? Yes [] No [

11. Description of anomalies (include sample numbers):

Sample Custodian/Laborat4y.J1 J (

Telephoned To: On -

Date: :

By

00428
1A

0CPQ

A-a



&W* AM--2i *

CUSTOMER: BHI

MATRIX : SOIL

CHAIN-OF-CUSTO DY BATC14 ANALYSIS RECORD 13-Aug-1990
I q g e I

SAMPLE QELIVERY GROUP b

BATCH NUMBER

DUP ACCOUNT -
CUSTOMER

ID COMMENTS

1 ) 80819301 DHI BOPK16
b oS 19 301

ACTIONS (Initial & Date)

1) INITIATED

SOP(S) 0

2) PREP LAB RECEIV

pgA Ae NC 50/7
% 2a/19 SOP(S)

ED fve

QL / /q
5) COUNT ING/MEASUREMENT LABS 7&%..t-.

SOP(S) # 2L oQ t

6) DATA REVIEWED AND
ANALYTICAL PREP STORED

SOP(S) #
3) SAMPLE REMAINDER STORED

SOP(S)

4) SEPARATION LAB RECEIVED

SUP (S) . t
RgRCjt 5ao3.) < -- acv

fie 'I-11-fV

0023

GES ID

2.~d (cC(

* - -

C,6 -, 'sp

N -PA



14* PU (O **,

rp
CUSTOMER:

MATRIX :

BHI

SOIL

GES ID DUP ACCOUNT

SAMPLE DELIVERY GROUP VLAA4'

BATCH NUMBER

CUSTOMER
ID

4

COMMENTS

1 ) 80919301 13HI BOPKie

-- -- T-o, i

(Initial & Date)

1) INITIATED

SOP(S) #

2) PREP LAB RECEIVE
flnA /
4t-H" Sol I SOP (S)

3) SAMPLE REMAINDEF

ACTIONS4

:D RED

STORED __

5) COUNTING/MEASUREMENT LABH$72A?

SOP(S) 4 £~L*2oojj

6) DATA REVIEWED AND
ANALYTICAL PREP STORED ~

SOP(S) #

4) SEPARATION LAB

SOP'S) _

RECEIVELD

SOP(S) t

'~ C

0030

CHAIN-OF-CUSTODY BA7CH ANALYSIS RECORD 13-Aug-17'/U
Page 1S /

F-lb I .4 % - V. - cj' 9-tLt V-CEO 141,1

?-( -f W

V jj.y-0



*** GAMMA

CUSTOMER:

CHAIN-OF-CUSTODY BATCH ANALYSIS RECO

BHI

MATRIX SOIL

SAMPLE DELIVERY GROUP

BATCH NUMBER

RD Aug-1 9 9 8

6pkg3I

DUP ACCOUNT -
CUSTOMER

ID COMMENTS

1 ) 80819301 BHI BOPK16
to 3 io

ACTIONS

1) INITIATED

SCP(S) #

2) PREP LAB RECEIVED

SOP(S) # j~Mt4eYtS0

3) SAMPLE REMAINDER STORED S--ii- o

SOP(S) It

4) SEPARATION LAB RECEIVED

SOP(S) )1

Initial & Date)J

5) COUNTING/MEASUREMENT LAB j6 ±#'

SUP(S) # __

6) DATA REVIEWED AND
ANALYTICAL PREP STORED

SOP(S) #

gAA

'Th31

GES ID



f**- TI rAL-SR *.**

CHAIN-OF-CUSTODY DATCH ANALYSIS RECORD

CUSTOMER: BHI nfl,. -

MATRIX : SOIL )&

QES ID DUP ACCOUNT

SAMPLE DELIVERY GROUP

BATCH NUMBER

CUSTOMER
ID COMMENTS

1 ) 80819301 BHI BOPK16
Do LSO'at

1) INITIATED

SOP (S) #

ACTIONSIM L fl.~tn)

5) COUNTING/MEASUREMENT LAB 12_

SOP(S) #

2) PREP LAB RECEIVED _A' g 6) DATA REVIEWED AND
ANALYTICAL PREP STORED

SOP(S) # _,a%,o-o

SOP(S) #
3) SAMPLE REMAINDER STORED

SOP(S) it

4) SEPARATION LAD RECEIVED j i a9

SOP(S) i t _

0032

13-Aug--
Page 1

1790

6

k

_g-it-Ak occ



4*6* NL-A2

CUSTOMER:

MATRIX :

CHAIN-OF-CUSTODY BATCH

SAMPLE DEBHI

SOIL

ANALYSIS RECORD u9-19298

LIVERY GROUP

BATCH NUMBER 0 9

DUP ACCOUNT.
CUSTOMER

ID COMMENTS

1 ) 80819301 BHI BOPK16

ACTI & Date)

1) INITIATED

SOP(S) 01

2) PREP LAB RECEIVED

0$S// #
(le#RfeljSOP(S) #t

3) SAMPLE REMAINDER STORED

SOP(S) 4

4) SEPARATION LAD RECEIVED

5) COUNTING/MEASUREMENT LAD

SOP(S) t J1g4qocji
6) DATA REVIEWED AND

ANALYTICAL PREP STORED

SOP (S) #

r
SOP(S) 0

GES ID

01N9 (Initial

lrhW9611 --



Cr+6 CRAIN OF CUSTODY E QC RQUIRED

CLIENT: BRI_15 MATRIX: BOIL DUE DATE: 08/27/98

PROJECT ID: SAY 998-022 EDG W02494 BATCH: 08-193

SAMPLE # CLIENT ID | COMMENTS

W808193 01A BOPK16

Comments:

INITIA IS DATE sop#

COC INITIATED N/A

SAMPLE PREPARATION RICKWCS5O Rev 2

SAMPLE ANALYSIS RICEWC500 Rev 2

DATA REVIEW 7 RICNWC500 Rev 2

0034



Qanrm
Environmental
Services

Quanterra Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

314 298-8566 Telepho'ie
314 298-8757 Fax

CASE NARRATIVE

Bechtel Hanford Incorporated
3350 George Washington Way
Richland, Washington 99352

August 28, 1998

Attention: Joan Kessner

C14

Project Number : 550.181
SDG : W02494
Number of Samples One (1)
Sample Matrix : Soil
Data Deliverable : Summary
Date SDG Closed August 12, 1998

II. Introduction

On August 12, 1998, one (1) "soil" sample was received by Quanterra, Richland and transferred
to Quanterra, St. Louis for chemical analysis. There are no comments or nonconformances
associated with the shipping and receiving of these samples. Upon receipt, the samples were
given the following laboratory ID numbers to correspond with the specific client ID's:

St. Louis ID
18619-001

BHI ID
B0PK 16

SAF #
B98-022

Matrix
Soil

Date of Receipt
12-AUG-98

III. Analytical Results/ Methodology

The analytical results for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.

Analyses requested:

Deviation from Request:

ICP Metals by EPA method 6010 {Supertrace}(Arsenic, Barium,
Cadmium, Chromium, Lead, Silver)
Mercury by EPA 7471.

No Deviation from requested methods.

6)066 Z



(f3)anterra

Bechtel Hanford Incorporated
August 28, 1998
Project Number: 550.181
SDG: W02494
Page 2

IV. Definitions

The following codes are used to denote laboratory quality control samples and can be found in
the data summary section of this report:

QCBLK- Quality Control Blank, Method Blank
QCLCS- Quality Control Laboratory Control Sample, Blank Spike
MS- Matrix Spike
MSD- Matrix Spike Duplicate

V. Comments

General: There were no general comments noted for this Sample Delivery Group.

Inorganics: A Laboratory Control Sample, Method Blank. Matrix Spike and Matrix
Spike Duplicate were analyzed with each preparation batch per the
protocol for this analysis.

The recoveries for the Mercury matrix spike (44.1%) and the matrix
spike duplicate (151.1%) were not within the 80%-120% range therefore
all associated data was flagged with a "N". The recoveries of the matrix
spike and the matrix spike duplicate for Chromium were also out side
the range but the data did not require flagging because the concentration
of Chromium in the sample was greater than 4 X the spiking level.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. The Laboratory Manager or
designee, as verified by the following signature has authorized release of the data contained in
this hard copy data package.

Reviewed and approved:

Robert E. White
Project Manager

O0003



Project Mana er: R. White

Draft: Final: Entered

Sample Header Temlate: _

Cuanterra August 14, 1998 01:41 pm
Account: 10722 Project: 550.181 Quanterra-Richland QAS No. 550.181 Rev. 4

Master Sample Login: 18619

and Reviewed bhr > :

Client 10Sample No.
Comments

# Container Type
Data:

18619-001 BOPK16
SAF 898-022 ****ICAPT/6010

C-Matrix

Analysis

Soi I
= AS, BA, CD, CR, PB, AG

Date: Collected Received Due Shipper Rad Category Rad Sample No.

Class Preservative Anal. Due Date Hold Date Site

10-AUG-98 06:40 12-AUG-98 16:00 27-AUG-98 AIRBORNE

(Container Numbers:% Filled)

Screening not Required

1 AN - Amber Glass-60ML HG/7471 /Q4
ICAPT/6010/Q4
PM/IT/04

S
S
S

COLD
COLD
COLD

24-AUG-98
24-AUG-98
24-AUG-98

07-SEP-98 TF7
06-FEB-99 TF7
06-FEB-99 TF7

18619-001MS BOPK16
SAF B98-022 ***ICAPT/6010 AS,

I AN - Amber Glass-60ML

1

18619-OO1MSD BOPK16
SAF 898-022 ****ICAPT/6010 = AS,

1 AN - Amber Glass-60ML
I
I

Sol t
BA, CD, CR, PB, AG

HG/7471/Q4
ICAPT/6010/Q4
PM/IT/04

Soil
BA, CD, CR, PO, AG

HG/7471/04
ICAPT/6010/04
PM/IT/Q4

10-AUG-98 06:40 12-AUG-98 16:00 27-AUG-98 AIRBORNE

S
S
S

COLD
COLD
COLD

24-AUG-98
24-AUG-98
24-AUG-98

07-SEP-98 TF7
06-FEB-99 TF7
06-FEB-99 TF7

10-AUG-98 06:40 12-AUG-98 16:00 27-AUG-98 AIRBORNE

S
S
S

COLD
COLD
COLD

24-AUG-98
24-AUG-98
24-AUG-98

07-SEP-98 TF7
06-FEB-99 TF7
06-FEB-99 TF? -

Screening not Required

(397493:99)
(397492:100)
(397492:100)

Screening not Required

(397493:99)
(397492.100)
(397492:100)

C0
C0
C0
C0

3*'Sample has not been rad screened.
Page 1

woziq

(397493:99)
(397492:100)
(397492:100)

I

I



ct,,4,DI )37
Chain of
Custody Record S-f tbmu5) (Duanterra

OUA.4124 0797 I

Client Project Manager D e Chain of Custody Numb 09 7
Address Telephone Number (Area Code)/Fa Number Lab Number o

CitYStae Zi CoeIPa-ge of
city state Site Contact Lab Contact Analysis Atach list it

more s ace is needed)

Project Name CarderWaybill Number

C P O / No.;? Special Instructions/
ContracL/Purchase Order/Quote No. Matrix Containers & Conditions of Receipt

Sample 1.0. No. and Description Date Ti k
(Containers for each sample may be combined on one line) me Preser

Possible Hazard Identification Sample Disposal

Non-Hazard 0 Flammable L Skin Irritant 0 Poison B Unknown Return To Client l Disposal By Lab 0 Archive For _ Months longer than 3 months)

Turn Around Time Required y \ays- C Requirements (Specfy )

[7ijnpurs El 48 Hours Li i Days D w4 Days LI 21 Days b"te- " ~ i n iy L lo oo ivl9 df- __________________________________
1 idDale Time

. B!qushed By Date Time

3Rflin,,,csh. d, Dlaie Time

Comments

1 Received By

2 Received By

3. Received By

Date TimeIg-lq-.vI oZ
Dale

. Date

Time

Time

DISTRIBUTION: WHITE Stays wit the Sample, CANARY Returned to Chent with Report; PINK -Field Copy

.al shd y Date



Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B98-022-19 Page JI I

Collector Company Contact Telephone No. Project Coordinator Data Turnaround
ID Jacques/Rick Kerkow .A@ / a Mike Stankovich 531-7620 OERNER, CC15 D

Project Designation Sampling Location AF No. nays
100 D Areas - Full Protocol 116-D-7 98-022

Ice Chest No. Field Logbook No. Method of Shipment
EL-1339-3 land Delivered - Gov. Vehicle

Shipped To Offsilte Property No. Bill of Lading/Air Bill No.
Quanlerra Incorporated

waste Designation Client determined no waste codes associated with this project. COA

POSSIBLE SAMPLE IIAZARDS/REMARKS None C.0 4C None Non None None None None
Preservation

Type of Container P aG &G &G .G G .G P

No. of Container(s) I I I I I 1 2

Special Handling and/or Storage Volume . 20.L 60mL 60mL 60m1 60ilr 60mL 6omL 1000mt,

Activty San Chromium Amestri .- Su eet (1) in Mercury- Nickel-6 Suinliurn Sc cm(2)in
tex -7196 241 Wiopic Spec 7471 - (CV) 990- Teisi Special

SAMPLE ANALYSIS pSot nWum. InanVci0 Sr linsrbncioni

08/9'P__ __gv as90% o
Sample No, Matrix * Sample Date Sample Time

' OPKI6 Soil 35 c-7

SPECIAL INSTRUCTIONS Matrix
CHAIN OF POSSESSION Sign/Print Names COA - RI 16D7 2F00 S -sI

. n .. /-i/ -L Swdn.n
leinquished y Datefime R ' By (I) CI MeIals -6010A (Su1.clracc) IAiscuei. W...... i,Cadmium.. C>mii.Iad. - s.,SO &id

Silver) st. - Stud,
tic ~(2) G3amma Spctroscopy iCcsiumn 137. tuhilh-0. Europiun-t52. Europiunt-I 54, W -Wite.

eli ished By It aefrime -4ec iv Date/Time Europium- 155); Gamnma Spec - Add-ui. mAicciuw-241, Uraiuni-238} 0 Oil

- s 12S2/6 A - Ai

ilinquished Dy Dale/Time calve By / Date/Time D - Liquidc> . - fm iqus .

C elinquished Dy Dale/lime cei Date/ime Liid

n7 Vd - Veisli

LABORATORY eceived By Title IDaleflim.e
SECION

FINAl SAMPLE Disposal Method Diposed By Date/fime

IDSPOSi [ IONI



RFSH-SOW-93-0003 -
Revision 5

Figure I

SAMPLE CHEC

Date/Time Received:

Work Order Number g g Q
Shipping Container ID: 6 Chain of

1. Custody Seals on shipping container intact?

2. Custody Seals dated and signed?

3. Chain-of-Custody record present?

4. Cooler temperature _ _ _

5. Vermiculite/packing materials is

6. Number of samples in shipping container.

7. Sample holding times exceeded?

K-IN LIST

SG#. 6TQV99

SAF 599 -00 1 ,

Custody# 39S -)I -S ,

Yes ["-%to [1

Yes [HNo [1

Wet [] Dry (jt& .

Yes [ ] No [-

8. Sam s have:
tape hazard labels

-- ustody seals ___appropiate sample labels

9. Samples are:
jin good condition leaking

broken have air bubbles

10. Where any anomalies identified in sample receipt? Yes [] No [-

11. Description of anomalies (include sample numbers):

Sample Custodianaborat4.LlL{

Telephoned To:_

AWlltu17z Date:

On -By_

000007

01-;
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cbtrairmen 016137

Login No.:_1_C(_
Condition Upon Receipt Variance Report

St. Louis Laboratory

I I &
Cli:: -

Prove No:

Shippet/Na: Are-[N
Condition/Variance (Check all that apply):

Sample

Sample

lz

Sample

Sample

received broken/leaking.

received without proper preservative.

Cooler temperature not within 4-C ± 2-C

Record temperature:

pH

other:

received in improper container.

received without proper paperwork. Explain:

Date: '2- / 7 Time: 766

Initiated by: I# 'To f

RFA/COC Numbers: 09%77 7

8. 0 Sample ID on contairmer does not match sample ID

on paperwork. Explain:

9.

10.

C2

El

All coolers on airbill not received with shipment.

Other texplain below):

Paperwork received without sample.

No sample ID on sample container.

7. M Custody tape disturbe/broken/missing.

No variances were noted during sample receipt. Cooler Temperature Upon Receipt:

Notes:

Corrective Action:

Client's Name:

Client's Name:

Informed verbally on:

Informed in wnting on:

By:

By:

Sample(s) processed "as is".

Sample(s) on hold until: If released. notify:

Sample Control Supervisor Review: (or designate) £q /6 ,

Project Management Review:

SL-ADMIN-0004. Revised I1/24195

Date: ?9

Date: 3-1'f 9

SIGNED ORIGINAL MUST BE RETAINED IN THE PROJECT FILE

000009

1.

2.

3.

4.

5.

6.

C3

03

C

C

C

C

11



Bechtel Hanford t.nc.
3350 George Washington Way
Richiand, WA 99352

Quanterra

Project: 550.181
Category: ICAP Metals
Method: EPA 6010
Matrix: SOLID

Client ID: BOPK16

Sample Date
Receipt Date
Report Date

08/10/98
08/12/98
08/26/98

Quanterra ID : 18619-001

Blank Sample Prep. Analyses Detection
Analyte CAS Number Name Date Date Result Unit Qual. Limit Dilution

Arsenic 7440-38-2 QCBLK181959-1 08/20/98 08/20/98 0.25 MG/KG U 1.2 1
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7440-22-4

QCBLK181959-1
QCBLK181959-1
QCBLK181959-1
QCBLK181959-1
QCBLK181959-1

08/20/98
08/20/98
08/20/98
08/20/98
08/20/90

08/20/98
08/20/98
08/20/98
08/20/98
08/20/98

139
0.61

209
5.4

0.11

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

B

U

24.7

0 62
1.2

0.37
1.2

000011

Barium
Cadnium
Chromium
Lead
Silver



Bechtel Hantord Ir:.
3350 George Washington Way
Richland, WA 99352

vsuwanterra

Pro~ect: 550.1B1

Category: ICAP Metals
Method: EPA 6010
Matrix: SOLID

Client ID: BOPK16

Sample Date
Receipt Date
Report Date

08/10/98
08/12/98
08/26/98

Quanterra ID : 18619-OOIMS

Blank Sample Prep. Analyses Detection
Analyte CAS Number Name Date Date Result Unit Qual. Limit Dilution

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7440-22-4

QCBLK181959-1
QCBLK181959-1
QCBLK181959-1
QCBLK181959-1
QCBLK181959-i1
QCBLK181959-1

08/20/98
08/20/98
08/20/98
08/20/98
08/20/98
08/20/98

08/20/98
08/20/98
08/20/98
08/20/98
08/20/98
08/20/98

94

104

89
206

88
98

*REC

VREC

aREC
WREC
VREC
IREC

000012

Arsenic
Barium
Cadmium
Chromium
Lead
Silver



Pechtel Hanford Inc.

3350 George Wasnington Way
Richland, WA 99352

Pro3ect. 530 181

Category: ICAP Metals
Method: EPA 6010
Matrix: SOLID

Client ID: BOPK6

wgj'anterra

Sample Date
Receipt Date
Report Date

08/10/98

08/12/98

08/26/98

Quanterra ID 18619-OD1MSD

Blank Sample Prep. Analyses Detection
Analyte CAS Number Name Date Date Result Unit Qual. Limit Dilution

Arsenic 7440-38-2 QCBLK1819S9-1 08/20/98 08/20/98 94 iREC

7440-39-3
7440-43-9
7440-47-3
7439-92-1
7440-22-4

QCBLK181959-1
QCBLK181959-1
QCBLK181959-1
QCBLK181959-1
QCBLK181959-1

08/20/98
08/20/98
08/20/98

08/20/98
08/20/98

08/20/98

08/20/98
08/20/9B

08/20/9B
08/20/98

111
91

149

89

98

WREC
tREC
WREC

%REC

WREC

000013

Barium
Cadmium
Chromium
Lead
Silver 1



Bechtel Hanford :nc
3350 Ceorge Wasnington Way
Richland. WA 99352

Proiect: 350.11

Category: Mercury
Method: SW846 7471
Matrix: Soil

EQjbanterra

Sample Date 08/10/98
Receipt Date 08/12/98
Report Date : 08/26/98

Quanterra
ID

18619-001

18619-001IMS

18619- 00iMSD

QCLCS181774-1

QCBLK181774-1

Analyte

Mercury

Mercury

Mercury

Mercury

Mercury

CAS Number

7439-97-6

7439-97- 6

7439-97-6

7439-97-6

7439-97-6

Blank Sample
Name

QCBLK181774-1

QCBLK281774-1

QCBLK181774-1

QCBLK181774-1

QCBLK181774-1

Prep. Analyses
Date Date

08/19/98 08/19/98

08/19/98 08/19/98

08/19/98 08/19/98

08/19/98 08/19/98

08/19/98 08/19/98

000016

Client
ID

B0PK16

BOPK16

B0PK16

NA

NA

Result

0.59

44

151

100

0.017

Unit

MG/KG

%REC

WREC

IREC

MG/KG

Qua 1

N

N

N

U

Detection
Limit

0.041

0.033



U.S. EPA - CLP

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE

Lab Name: QUANTERRAMO_ Contract: 550.181

Lab Code: ITMO

SOW No.: SW846

Case No.: SAS No.: SDG No.: W02494

EPA Sample No.
_BOPK16

SOPK169 W
_BOPK16S

Lab Sample ID
18619-001
18619-001SD
18619-001S

Were ICP interelement corrections applied ?

Were ICP background corrections applied ?
If yes - were raw data generated before
application of background corrections ?

Yes/No YES

Yes/No YES

Yes/No NO

Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature:

Date:

Name:

Title:

COVER PAGE - IN SW-846

00001"'



U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

BOPK16
Lab Name: QUANTERRA MO Contract: 550.181
Lab Code: ITMO ~ease No.: SAS No.: ___ G N 0.:Wb24
Matrix (soil/wifter) : SOIL Lab Sample ID: 18619-T
Level (low/med): LOW - Date Received: 08/12/98
% Solids: 8079

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No.

7440-38-2
7440-39-3
7440-43-9
7440-47-3
7439-92-1
7439-97-6
7440-22-4

Color Before:
Color After:

Analyte

Arsenic
Barium
Cadmiun
ChromiuEi
Lead_
Mercury_
Silver-

Concentration

0.25
139

0.61
209
5.2

0.59
0.11

Clarity Before:
Clarity After:

Q

Comments:

FORM I - TN
SW-846

000018

M

p_P
P
P-
P
CV
P-

Texture:
Artifacts:


