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CERTIFICATE OF ANALYSIS
Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352 5
May 21, 1999
Attention: Joan Kessner
SAF Number : B99-001
Date First Sample Received : April 29, 1999
Number of Samples Ten
Sample Type Water
SDG Number W02758

Data Deliverable

3-Day Priority/15 Day Summary

1. Introduction

Between April 29, and May 13, 1999, ten water samples were received by the Quanterra
Environmental Services Richland Laboratory (QESRL) for chemical analysis. Upon receipt,
the samples were assigned the following laboratory ID number to correspond with the Bechtel
Hanford, Inc. (BHI) specific ID:

QESRL ID#
9CV7ICOo1

9CVP6I10
9CVP6M10
9CVP6N10
9CVPGP10

9CVP6Q10
9CVP6T10

9CVP6R10
SCVQQA10
9CVQQC10

BHI ID#
BOTBC4
BOTBCS
BOTBC6
BOTBC7
BOTBCS
BOTBC9
BOTBD3
BOTBD1
BOTBDO
BOTBD2

II. Analytical Results/Methodology

MATRIX
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

DATE OF RECEIPT
4/29/99
5/12/99
5/12/99
5/12/99
5/12/99
5/12/99
3/12/99
5/12/99
5/13/99
5/13/99

0002
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Bechtel Hanford, Inc.
May 21, 1999
Page 2

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 analysis was: Hexavalent Chromium
Hexavalent Chromium by EPA7196

III.  Quality Control

The analytical results for the analysis performed under SDG W02758 include a minimum of
one Laboratory Control Sample (LCS), one matrix spike (MS), one matrix spike duplicate
(MSD), and one method (reagent) blank. Any exceptions have been noted in the "Comments”
section.

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

Iv. Comments

Hexavalent Chromium
Hexavalent Chromium by EPA7196

The LCS, MS, LCSD, batch blank, and sample results are within the requirements of the
contract.

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:

Doug Swgnson
Project Manager
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: w2758 [ 7801
LAB SAMPLE ID: 9Cv7JC10 MATRIX: SOIL
CLIENT ID: BOTBC4 DATE RECEIVED:  4/29/99 11:51:00 AM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR (2s) MDAJIDL UNIT  YIELD NUMBER
HEXCHROME 2.26E+0Q0 N/A N/A 4.00E-02 mg/kg N/A EPA7196-

Number of Results:

Result = IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.41
J = No U qualifier and result < 2 O O 4
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02758 [ 7801
LAB SAMPLE ID: 9CVP6J10 MATRIX: SOIL
CLIENT ID: BOTBCS DATE RECEIVED:  5/12/99 2:27:00 PM
COUNTING  TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAADL UNIT  YIELD NUMBER
HEXCHROME  3.81E+00 N/A N/A 400E02 mgkg N/A EPA7196

Number of Results:

Result = IDL When Not Detected

{Qualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02758 [ 7801
LAB SAMPLE ID: 9CVPEM10 MATRIX: SOIL |
CLIENT ID: BOTBCG DATE RECEIVED:  5/12/99 2:27:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR (2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME 7.39E-01 N/A N/A 4.00E-02 mg/kg N/A EPA7196-

Number of Results: E

Result = IDL When Not Detected Quanterra Analytical Services, Inc

{Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.41
J = No U qualifier and result <

0008
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  WO02758 [ 7801
LAB SAMPLE ID: 9CVPGEN10 MATRIX: SOIL
CLIENT ID: BOTBCY DATE RECEIVED:  5/12/99 2:27.00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAJIDL UNIT  YIELD NUMBER
HEXCHROME 5.58E+00 N/A N/A 4 00E-02 mglkg N/A EPA7196

Number of Results: E]

Result = IDL When Not Detected Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadSampile; v3.41
J = No U qualifier and result < O O O 7



SAMPLE RESU LTS
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LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02758 [ 781
LAB SAMPLE ID: 9CVPE&P10 SOIL
CLIENT ID: BOTBCSE DATE RECEIVED:  5/12/99 2:27.00 PM
COUNTING REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME 4.64E+00 4.00E-02 mg/kg N/A EPAT196

Number of Results:

Result = IDL When Not Detected

{Q)ualifiers: U = Analyte result < MDAJIDL,
J = No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02758 [ 7801
LAB SAMPLE ID: 9CVPEQ10 MATRIX: SOIL
CLIENT ID: BOTBCY DATE RECEIVED:  5/12/99 2:27:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR{2s) MDA/DL UNIT YIELD NUMBER
HEXCHROME  5.59E+00 N/A N/A 4008-02 mghkg  N/A EPA7196

Number of Results:

Result = DL When Not Detected Quanterra Analytical Services, Inc
{Qualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.41

J = No U qualifier and result < O O O 9
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: w02758 [ 7801
LAB SAMPLE ID: 9CVPER10 MATRIX: SOIL
CLIENT ID: BOTBDM DATE RECEIVED: 5/12/99 2:25:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME T47E+00 N/A N/A 4.00E-02 mg/kg N/A EPAT196
Number of Results:
Result = IDL When Not Detected Quanterra Anaiytical Services, Inc

{Q)ualifiers: U = Analyte result < MDANMDL, rptChemRadSample; v3.41
J = No U qualifier and result <

010
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SAMPLE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: wo02758 | 7801
LAB SAMPLE ID: 9CVPGT10 MATRIX: SOIL
CLIENT ID: BOTBD3 DATE RECEIVED: 5/12/98 2:25:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDAJIDL UNIT YIELD NUMBER
HEXCHROME 1.00E-01 N/A N/A 4.00E-02 mglkg N/A EPA7196
Number of Results: [1_|
Result = IDL When Not Detected Quanterra Analytical Services, inc
{Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.41 n O I
J = No U qualifier and result < . 1
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SAMPLE RESULTS

LAB NAME: - QUANTERRA, Richland SDG: /RPTGRP:  W02758 [ 7801
LAB SAMPLE ID: SCVQQA10 MATRIX: SOIL
CLIENT ID: BOTBDO DATE RECEIVED:  5/13/99 2:20:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME 2.80E+00 N/A N/A 4.00E-02 mg/kg N/A EPA7196

Number of Results:

Result = IDL. When Not Detected Quanterra Analytical Services, Inc
{Q)ualifiers: U = Analyte rasult < MDAJIDL, rptChemRadSample; v3.41 O O ~
J = No U qualifier and result < . 1 “



1Y
Q/‘/uanterra

SAMPLE RESULTS

LAB NAME: QUANTERRA, Richtand SDG: /RPTGRP:  W02758 [ 7801
LAB SAMPLE ID: gcvQaQc1o MATRIX: SOIL
CLIENT ID: BOTBD2 DATE RECEIVED:  5/13/99 2:20:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR({2s) ERROR (2s) MDA/IDL UNIT  YIELD NUMBER
HEXCHROME 1.93E+01 N/A N/A 4.00E-02 mg/kg N/A EPA7196

Number of Results: ,_1___]

Result = IDL When Not Detected Quanterra Anaiytical Services, Inc
{Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadSample; v3.41 ﬂ O 1 3
J = No U qualifier and result < '
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BLANK RESULTS
LAB NAME: QUANTERRA, Richland SDG /RPTGRP:  W02758 [ 7801
LAB SAMPLE ID: CV8vL11B MATRIX: SoIL
COUNTING  TOTAL REPORT METHOD
ANALYTE  RpesyLT @ ERROR(2s) ERROR(2s) MDA/DL yNIT YIELD  NUMBER
HEXCHROME  1.00E-03 U N/A N/A 2.00E-03 mglL  N/A EPAT196

Number of Results: El

Result = IDL When Not Detected Quanterra Analytical Services, Inc

(QJualifiers: U = Analyte resuit < MDA/IDL, rptChemRadBlank; v3.41
J = No U qualifier and result < RDL

0014
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BLANK RESULTS
LAB NAME: QUANTERRA, Richiand SDG /RPT GRP: wo2758 [ 780_1
LAB SAMPLE ID: CVRFF11B MATRIX: SOIL
COUNTING TOTAL REPORT METHOD

ANALYTE  RpsuLT Q ERROR(2s) ERROR(2s) MDA/DL yNIT YIELD  NUMBER

HEXCHROME 0.00E+00 U N/A N/A 2.00E-03 mg/L N/A EPAT7196
Number of Results:
Result = IDL When Not Detected Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte result < MDAJIDL., rptChemRadBlank; v3.41 D 0 1 -
J = No U qualifier and result < RDL AR B
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BLANK RESULTS
LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W02758 [ 7801
LAB SAMPLE ID: CVVOR11B MATRIX: SOIL
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR (2s) MDA/IDL UNIT YIELD NUMBER
HEXCHROME 0.00E+00 U N/A N/A 2.00E-03 mglL N/A EPA7196
Number of Results:

Result = 1DL When Not Detected Quanterra Analytical Services, Inc
(Qjualifiers: U = Analyte result < MDA/IDL, rptChemRadBlank; v3.41

J =No U qualifier and result < RDL O O 1 6
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LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: wo2758 [ 7801
LAB SAMPLE ID: Cv8VL12S5 MATRIX: SOIL

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT @ ERROR(2s) ERROR(2s) DL UNIT YIELD EXPECTED

RECOVERY

HEXCHROME 4.64E-01 N/A N/A 2.00E-03 mg/L N/A 5.00E-01

Number of Results:

92.80%

Result = IDL When Not Detecte Quanterra Analytical Services, Inc

{Q)ualifiers: U = Analyte result < MDAADL, rptChemRadLcs; v3.41
J = No U qualifier and result < RDL.
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LABORATORY CONTROL SAMPLE

LLAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  wW02758 [ 7801
LAB SAMPLE ID: CV8VL138 MATRIX: SOIL

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s) DL UNIT YIELD EXPECTED

RECOVERY

HEXCHROME 4.83E-01 N/A N/A 2.00E-03 mg/L  N/A 5.00E-01

Number of Resuits: ]E

96.60% .

Result = IDL. When Not Detecte Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadLcs; v3.41
J = No U qualifier and result < RDL.
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LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP:  wW02758 [ 7801
LAB SAMPLE ID: CVRFF128 MATRIX: SOIL

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

RECOVERY

HEXCHROME 4. 54E-01 N/A N/A 2.00E-03 mglL  N/A 5.00E-01

Number of Results: ]T___]

90.80%

Result = IDL When Not Detecte Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadLcs; v3.41
J = No U qualifier and resuit < RDL.

ho13
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LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: wo02758 [ 7801
LAB SAMPLE ID: CVRFF13S MATRIX: SOlL

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

RECOVERY

HEXCHROME 4.60E-01 N/A N/A 2.00E-03 mg/lL N/A 5.00E-01

Number of Results:

92.00% .

Result = IDL When Not Detecte Quanterra Analytical Services, Inc

{Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadLcs; v3.41
J = No U qualifier and result < RDL.

(026
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LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: wo2758 [ 7801
LAB SAMPLE ID: CVVOR12S MATRIX: SOIL

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s}) DL UNIT YIELD EXPECTED

RECOVERY

HEXCHROME 4.36E-01 N/A N/A 2.00E-03 mg/L  N/A 5.00E-01

Number of Results:

87.20% .

Result = IDL When Not Detecte Quanterra Analytical Services, Inc

{Q)ualifiers: U = Analyte result < MDAJIDL,, rptChemRadLcs; v3.41
J = No U qualifier and result < RDL.
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LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP;  wW02758 [ 7801
LAB SAMPLE ID: CVVOR13S MATRIX: SOIL

COUNTING TOTAL MDA/ REPORT

ANALYTE RESULT Q ERROR(2s) ERROR(2s) iDL UNIT YIELD EXPECTED RECOQVERY
HEXCHROME 4.33E-01 N/A N/A 2.00E-03 mgiL N/A 5.00E-01 86.60% .
Number of Results: [1_|
Result = IDL When Not Detecte Quanterra Anatytical Services, inc
(Qjualifiers: U = Analyte result < MDA/IDL, rptChamRadLcs; v3.41 D O I
4 = No U qualifier and result < RDL. S8 P 3



Richland Laboratory

@uantem Data Review Check List
METALS '
Work Order Number(s) 0y /735 /0 | (ac Ritz b, 920/70)

Lab Sample Numbers or SDG:  £JO 275§

Method/Test/Parameter: 816 + lﬁ" g‘m m

Yes | No |N/A | 2™ Level
Review Item A8 (") { (") | Review (v)
|

A. Initial Calibration

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

L
2. Correlation coeffivient 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 < reporting limit? [

B. Continuing Calibration

\

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

ot ]

. 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? s

[

. Were all sample holding times met? o

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) acceptabie? L

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

4. Analytical spikes within QC limits where applicable?

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

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

MR

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

page 1 of 2



Review Item

No
I\

N/A
)

2% L evel
Review (v)

E. Other

1. Are all nonconformances included and noted?

. Is the correct date and time of analysis shown?

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

. Transcriptions checked?

. Calculations checked at minimum frequency?

2
3
4. Correct methodology used?
5
6
7

. Units checked?

Comuments on any "No" response:’

Analyst: /@ O/x; g QO .0 -,

Second-Level Review:

Form No. CG-191, Rev. 2, 1/97

page 2 of 2

Date: 5'/3[‘??

Date:

0024




Richland Laboratory
Quanterra Data Review Check List

METALS
QRT3 /3T

Work Qrder Number(s): @ /PL T 10}, OVPLMID! AN

[2b Sample Numbers or SDG: 3]s 2 75

Method/Test/Parameter: QLRYL (:A/l So(L AT

Review Item

Yes [ No [ N/A |2* Leved
(o] ™) | () | Review ()

A. Initial Calibration

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

\

2. Correlation coefficient within QC {imits?

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

4. Initial calibratiog black(ICB) analyzed immediately after ICV and
conceatrations of all parameters < 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

I. 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 .

I. All results for the preparation blank below limits?

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

N

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?

(A

page 1 of 2



P
Review Item Yes |No |N/A |28 Level
() | (M | () | Review (v)
E. Other
L. Are all nonconformances included and noted? . L
2. Is the correct date and ime of analysis shown? o
3. Did the anaiyst sign and date the front page of the anatytical un? w
4. Correct methodology used? '
5. Transcriptions checked? v
'6. Caiculations checked at minimum Ffequency? [
7. Units checkead? /
Comments on any "No” respense:
Analyst: l@yxw Qo,cxo P Date:_ S /7[99
. Second-Level Review: Date:

Form No. CG-191. Rev. 2. 1/97

page 2 of 2 anB



Richland Laboratory
QPuanterra Data Review Check List
METALS

Work Order Numberts: € (/BRQA (0] &C0VRAC(0 1]

QO Adeh 9134209

Lab Sample Numbers or SDG: LJ0 Q75 &

Method/Test/Panameter. L4 (, S/ L

Yes [No |NA [2™ Level
Review Item M [ | ¥} | Review (*)

A. Initial Calibration
{. Performed at required frequency wik required number of levels? '
3. Correlation coefficient within QC limits? o
3. Initial calibration verification (ICV) analyzed immediately after calibration

and results within QC limits? -
4. Initial calibration blank(ICB) analyzed immediately after [CV and

concentrations of all parameters < reporting limit? 1
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? - g
C. Sample Analysis
1. Were any samples with concentrations above the linear range for any parameter

diluted and reanalyzed? o
2. Were all sample holding times met? o
D. QC Samples .
1. All results for the preparation blank below limits? o
2. MS or MS/MSD recoveries within QC limits and %RFPD (for MSD) acceptable? L

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

4. Analytical spikes within QC limits where applicable?

5. ICP only: One seral 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 agalyzed at the
required frequencies and within QC limits?

NS

page 1 of 2




Review Item

@]

No
)

N/A
)

2% Level
Review (v)

E. Other

1. Are all nonconformancss included and noted?

Is the correct date and time of analysis shown?

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

Correct methodology used?

. Transcriptions checked?

Calculations checked at minimum frequency?

NAYAYANAYAY

SR N N ER PV P

. Units checked?

Comments on any "No" response:

Analyst: “@m ¢ .e “70011/1 .

Second-Level Review:

Form No. CG-191, Rev. 2 _1/97

page 2 of 2

Date__5//5/55

Date:

0028




CHAIN OF

CUSTODY FORMS

0029



O, S R B B |
Bechtel Hanford Inc. - CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-001-49 |Page 1 of 1
Collector Company Contact Telephone No. Project Coordinator .
Fahlberg/Kerkow R Coffman 373-6425 TRENT, SJ Price Code Data Turnaround
Project Designation Sampling Location SAF No. :
100 BC Areas - Quick Turn JoEC g, 16 C - T B9 -001 3 betssarssdoy 5
Ice Chest No. Fi¢id Logbook No.” Method of Shipment L
- 99 .0Q) EL 13272 Hand Delivered
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Quanterra Incorporated
4 ~ /4
COA
Rie)A péoo
POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4€
Preservation
Type of Container a6
. No. of Container(s) !
Special Handling and/or Storage /h' 4 ﬂ 'q lume 60mL
W 6 L{ Chromium
- Hex - 7196
rSDi. W -
SAMPLE ANALYSIS
Sample No. Matrix * Sample Date Sample Time hE o
1 : : :
BOTBC4 (_ V qJC, Soil Y - 2.7 19 [ X
! SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Print Names ' Soil
[Relinquished By Date/Time ' 4 oo eceived By Date/Time | s :n‘:;:rr
A o b loper, 42780 (Rl b |~C 4-Z 299 e o
Relinquished By D%/Iime [Received By h)q n PR Date/Time er Liqui
b o ry -
Ref |¢ 99592 0170 % 105557 yor /0?20
Iinquishedi#ol’ 3 (Jer-tv) Datef['imy Reqbival 3§y Wbaﬂﬁi cf
W omp fre 2 ang /1111 § #4918
IR elinquightd By DatefTime Received By L l OO [ P! ) { Date/Time
™y
g ABORATORY [Received By Title Date/Time
- SECTION
a INAL SAMPLE | Disposal Method Disposed By Date/Time
DISPOSITION




RFSH-SOW-93-0003 -
Revision 3

lLI

Figure 1
’ SAMPLE CHECK-IN LIST

Date/Time Received: 124 s set__ (V02158

Work Order Number: dﬂq 290171 saF & PAY -0 | -

Shipping Container 1D:_11-C0 | Chain of Custody #_(DAA-001- 49

1. Custody Seals on shipping container intact? Yes [\J/NG 1
2 Custody Seals dated and signed? Yes [11/6 {1
3. Chain-of-Custody record present? Yes [ﬂ/No/[]
4. Cooller temperature f ‘
5. Vemmiculite/packing materials is Wet [] O A,
6. Number of samples in shipping container;
7. Sample helding times exceeded? Yes [] No [1/ :
8. Samples have: :
:%pe . hazard [abels
custody seals —___appropriate sample labels

-

9. Samples-are:
t/lnsg/;od condition - Jeaking
broken ' have air bubbles

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

11. Description of anornalies (include sample numbers):

Sample Custodlan/LaboraW{fZéé/ ng }/’% W

Telephoned To By

031
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ool
04/28/99 WED 14:42 FAX 508 373 4153 FACILITY SVCS APR 28 ’99 B1:SSPM

ERC Radlologmal Countmg Facility Analysm Report

RCF Number RCFs824 : Sample Date & Time __4/27/99 1300
“~—Project ID: 116-C-2A SAF Number: B99-001 Date Analyzed 4/27/99
Sample ID: 'Bng4 ﬁ O 7:/)\ - g '
Gamma Energy Analysis
Nuclide Activity (pCi/g) Error (pCi'g) MDC {pCi’'g)
K-40 1.0E+01 +-  13EH00  9,1E-0I
Co-60 4.9E+01 +/- 1.4E+00 1.3E-01
Cs-137 " 1L3EH2 +/- 3.8E+00 23E-01
Eu-152 3.8E+01 +/  1.8E+00 3.8E-01
Eu-154 3.6E+00 +/- 7.2E-01 3.8E-01
Eu-155 < 3.6E-01 3.6E-01 -
Th-232d # <  12E+H00 1.2E+00
=235 <  T.1E-01 7.1E-01
Np-237 <  3.3E-0) 3.3E-01
U-238 < 2.7EH1 +/- -8.8E-03 2. 7EH1
U-238d # <  2.9E-01 2.9E-0]
Am-24] 4.2E+00 +/~  5.4E-01 2.8E-01
“otal GEA (pCig) 24E%02  +F- 9.5E+00
M ' ’ -
Activity (pCi/g) Error (pCi/g) Alpha MDC (pCi/g)
Gross Alpha** 2.0E+00 +/- 1.OE+00 i L5E+00
Gross Beta IL8E+02  +-  1.9E+0 Beta MDC (pCifg)
9.90+01
Definitions:

All errars peported ut 2 standard devintions.

N/R = no result or analyyis not requested, <MDC = Less than detection limi

All GEA rcsults reported as <" list the Minimum Deteetable Concentration (MDC) value for that radlonuclide,
Rounding crror may result in the reported total GEA uctivity differing from the sum of the > MDC GEA values inthe

" second significant digit,

For soils and natural samples, the following applies:

The anulysis of U-238 is bascd on the activity of Pa<234m.

The wnalysis of Np-237 is based on the activity of Pa-233.
U-23Bday is the activity of Pb214 and Bi-2i4, short lived deughter products of U-238, Equilibrium berween parent and daughter products probably doex

not exist in disturbed mascrinls.
Th-232day is the scivity of Ac-228, Pb-212, and T1-208. short lived daughter products of Th-232. Equilibrium between parcm and danghter products may

not exist in disturbed materials,
Other samples, not containing natural materials, may have inapplicable results for the Th, U, transumnies snd daughter products. The results must then be

badanced for the gross alphn unalysis,
**The gross alpha results are not corrested far mass ahsorbtion
# No peaks for this redionuclide wers visible above background In the spectrum. The result was reponed as less than MDC,

&Z 1 Report To Fax
~—— Analyst 4/28/99 Randy Coffroun 39T

D. M. Brehm
Duve St John snses? (J(332

Rcport Printed: Wedncsday, April 28, 1999
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‘ERC Radiological Counting Faéility :Analysis Report

RCF Number RCES947 Sample Date & Time  5/10/99 1103
Project TD: 116-C-2A .. SAFNumber:B99-001 Date Analyzed 5/11/99

Sample ID: BOVD63

Gamma Egergy Analysis , .
Nuclide Activity (pCi/g) Error (pCllg) MDC (pCi/g)
K-40 9.1E+00 +-  3.1E+00 1.3E+00

Co-60 L7E+02  +/-  S50E+00 . 2.4E-0l ,

Cs-137 4.9E+01 +i- 1.5E+Q0 2.7E-01 ‘% O&I-BD 5
Eu-152 3.5E+00 +/- 8.9E-01 5.1E-01 \/ D

Eu-154 1.2E+00 /- | 3.6E-01 43E-01 a)
Eu-155 <  3.3E-01 3.3E-01

Th-232d <  2.6E+00 2,6E+00

U-235 < 3.2E-01 8.2E-01
Np-237 < 2.9E-01 2.9E-01

U-238 < 44E+01 4.4E+01
U-238d # < 3.5E-01 3.5E-01
Am-241 3.1E+00 +/~  S5.1E-0I 2.8E-01
Total GEA (pCi/g) = 24E+0Z - L1E+01
Activity (pCi'g) Error (pCi/p) Alpha MDC (pCi/g)

Gross Alpha** < 1.4E-0l 14E01
Gross Beta © 2JE+01 4+~ 1.8E+00 Beta “:‘;EOEPC"E)

Definitions:

All grrory repentcd at 2 standard deviations.

N/R = po result or analysis ot requested. <MDC = Less than detection limit.

All GEA results reported as "<” list the Minimum Detectable Concentration (MDC} value for thar radionuclide.
Rounding srror may result in the reported wtal GEA activity differing from the sum of the > MDC GEA valuey in the

second significans digit.

For soils and natural samples, the following applies:

The analysis of U-232 Is based on the activity of Pa-234m.

The analysis of Np-237 is based on the activity of Pu-233.

U-238dan is the activity of Pb-214 and Bi-214, short lived daughier products of U-233. Equilibrium between parcat and daughter products probably does
not exist in disturbed materials,

The232dau is the activily of Ac-228, Pb-212, and '[1-208, short lived daughter preducts of The232, Equilibrium between parent and deughter products may
not exist in disturbed materials.

Other samples, nol conluining natural materials, mxy have inapplicabie results for the Th, U, transuranics and daughter products. The rexults must then be
balanced for the gross alpha analysis.

**The grosa slpha resules arc not cofreeted for mass absorbrion

# No peuks for this radionuclide were visible above background in the spectrum. The result was ceported us less than MDC,

Analyst WW 3/12/99 pemn e ::; 9779

K. A. Robertson-DeMers Rendy Coffman
Dave St. John 3725487

Report Printed; Wednesday, May 12, 1999
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ERC Rad1olog1ca1 Countmg Fac111ty Analy51s Report

RCF Number M—- Sample Date & Time __5/10/99 1042
Project ID: 116-C-2A SAF Number: B99-001 Date Analyzed 5/11/99

Sample ID: BOVD66

Gamma Energy Analysis
Nuclide Activity (pCi/g) Error {(pCi'gy MDC (pCifg)

K-40 1.2E+01 +/a 1.7E+00 1.4E+Q0 B —BD(
Co-60 4.9E+00 +/-  3.4E-01 1.0E-01 O l _

Cs-137 4,0E+01 +-  1.3E+00 2.2E-01

Eu-152 1.4E+02 +/~  4.6E+00 5.1E-01 BO\/gLfE

Eu-154 89E+00  +-  84E01 6.6E~01
Eu-155 # < 52E01 5.2E-01
Th-232d < 9.0E-01 9.0E-01
U-235 < 1.0EH00 1.0E+00
Np-237 <  1.9E-01 1.9E-01
U-238 < 2.7E+0 2.7E+01
U-238d < 3,6E01 3.6E-01
Am-241 # <  2.9E-01 2.9E-01
Total GEA (pCi/g) 21E+02 +- [ aewu
Activity (pCVg) Error (pcug) Alpha MDC (pCi/g)
Gross Alpha** < 1.1E-0] L.LE-01
Gross Beta 8.0E+01  +-  3,1E+00 Beta MDC (pCifg)
4.3E+01
D:ﬁnitioas: -

All errors reported at 2 standard deviations. '

N/R = no result or analysis not requested, <MDC = Less than detection limit

Al GEA results reported as "<” list the Minimum Detectable Concentration (MDC) value for that radionuclide.
Rounding error may result in the reported total GEA activity differing from the sum of the > MDC GEA values I the

sceond significant digit

For soils and natural samples, the following applies:

The unulysis of U-238 is based on the sctivity of Pa-234m.

‘The analysis of Np-237 is based on the activity of Pa-233,

U-238duu is the activity of Pb-214 and Ri-214, shont lived dauphter products of U-238, Equilibrinm between parent and doughter products probably does
not exixt in disturbed materials.

“Th-232dau ix the activity of Ac-228, Pt-212, and T1-208, shor lived daughter products of Th-232. Equilibrium between parent and daughter products may
not exist in disrurbed materialy,

Other samples, not containing natural materials. may have inapplicabic results for the Th, U, transuranics and daughter products. The results must then be
balanced for the gross 4lpha analysis.

**The gross alpha results are not corvected for mass absorbtion

# No peaks for this radionuclide were vixsible ubove background in the speu.trum. The result was reported as !:ss than MDC.

.. /Qu%a

5 /12/99 Report To Fax
Analyst K. A. Robertson-DeMers Randy Coffmun 37397719
Dave St. John 372-9437

Report Printed: Wednesduy, May 12, 1999
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ERC Rad1010g1cal Countmg F ac1l1ty Analys1s Repor’c

RCF Number RCF5943 Sample Date & Time _5/10/99 1003

Project ID: 116-C-2A ... SAFNumber:B99-001 Date Analyzed 5/11/99
Sample ID: BOVD64 ' |

Gamma Energy Analysis

Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCi'g) B OT B Cﬂ
K-40 9.4E+H00 +fa 1.7E+G0 1.SE+00
Cao-60 9.3E+00 +/- 5.0E-01 1.2E-01
Cs-137 1.7E+02 +/- 4.8E+00 2.9E-01
Eu-152 1.8E+402 +- $.7E+00 4.7E-01
Eu-154 1.9E+01 +/= 1.0E+00 4.2E-01
Eu-155# < 6.5E-01 6.5E-01
Th-232d # < 5.4E-01 54E-01
U-235 < 1.2E+00 1.2E+00
Np-237 # < 4.3E-01 ' 4.3E-01
U-233 <  3.0EH01 3.0E+0!
U-233d # < 3.8E-01 3.8E-01
Am-241 2.1E+00 +/a 3.7E-01 3.5E-01
Tutal GEA (pCllg) ISEHILT T e 1.4E+01
Activity (pCi'g) Error (pCi/g) Alpha MDC (pCi/g)
Gross Alpha** < 5.1E-01 L 5.1E-0t
Gross Beta LTEH2 4+ 45E+00 Beta ?:ZCU(IPC'/E)
S+
Def: |;mon.|

All errors reported at 2 standard devimtions,

N/R = no result or gnalysis not requested. <MDC = |55 than detection limit.

All GEA resulis reponed as "<" list the Minimum Detectable Concentration (MDC) value for that radionuclide.
Rounding error may resull in the reponzd total GEA sctivity differing from the sum of the > MDC GEA values in the
second significant digit.

For soils and aatural samples, the following applies:

The anulysis of LJ-23¥ is based on the activity of Pa-234m.
The unulysis of Np-237 15 based on the activiry of Pa-233.
U-238dau is the activity of Pb-214 and Bi-214, short fived daughter products of U-232. F_quuhbnurn berween parent and daughter produscts probably does
not cxist in disturbed materials,
Th-232dau ix the activity of Ac-228, Pb-212, and TI-208, short lived daughter produets of Th-232. Equilibrium between parent and duughter products may
nol exist in disturhed materials,
Other samples, not containing natural materials, may have inapplicable results for the Th, U, Tansuranics and daughter products. The rosults must then be
balanced for the gross alpha analysis.

" **The gross alpha results ane not carrected for macs sbsorbtion
# No peaks for this radionuclide were visible above background in the speetrum. The result was ceported as less than MDC,

Repaort To Fux
Analyst j %’M 5/ 1 2199 37397719

K. A. Robertson-DecMers Randy Coffman
Dave St. John 372-9487

Report Printed; Wednesday, May 12, 1999
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ERC Ra&iblogical C_ouﬂﬁng Facility Ar;alysis_ Report

RCF Number RCFS942 Sample Date & Time  5/10/99 0947
Project ID: 116-C-2A ... SAF Number: B99-001 L Date Analyzed 5/11/99

Sample ID: BOVD63

Gamma Energy Analysis 3
Nuclide Activity (pClg) Error (pCi/g) MDC (pCi/g) W) —TB C g
K40 8.7E+00  +- 22EH0 20E+00 BO
Co-60’ 42E+01  +-  14EH00 1.6E-0) '
Cs-137 556402  +-.  1.5E+0l 4,3E-01
Eu-152 . I.7E+02  +/-  5.8E+00 6.5E-01
Eu-154 2.0E+01 +/- 1.1E+00 4.9E-01
Eu-155# < 7.5E-0} 7.SE-01
Th-232d # < 1.8E+00 1.8E+00
U-235 < 9.3E-01 9.3E-01
Np-237 <  6.4E-01 6.4E-01
U-238 < 39E+0 3.9E+01
U-2384 <  52E01 5.2E-01
Am-241 7.7E+00  +-  9.9E-01 5.4E-01
Totsl GEA (pCi/g) BOET02Z 4k 2.7E+01
Activity (pCi/g) Error (pCi/g) [Alpha MDC (pCi/g) |
Gross Alpha** < {.7EH0 L.7E+00
Gross Beta 48E+02  +-  9.7E+00 Beta MDC (pCi/g)
2.5E+02
Definitlons:

All erroms reported at 2 standard deviations.

N/R = no result or analysis not requested. <MDC = Less than detection limit.

All GEA results reported as "<* list the Minimum Detzctable Concentration (MDC) value for that radionuclide.
Rounding crror may resuli in the repocied total CEA activity differing from the sum of the > MDC GEA valucs in the
sceond sipgnificont digit

For soils and natural samples, the following applies:

The analysis of Us238 is based on the activity of Pa-234m.
The analysis of Np-237 it based on Lhe activity of Pa-233.
U-238dau is the activity of Pb-214 and Bi-214, shont lived daughter products of U«238. Equilibrium between parent and daughter products probably does

not exist in disturbed materials,
Th-232dau is the activity of Ac-228, Pb-212, and T1-208, short lived daughter products of Th-232. Equilibrium between parent and daughter products may

not cXist in disturbed materials.
Other samples. not containing natural muteriuls, may have inapplicable results for the Th, U, wansuranics and daughter products, The results must then be

bulunced for the gross alpha analysis.
**The gross alpha results arc not corrected for mass absorbtion
# No peaks for this radionuclide were visible sbove background in the spectrum. The resuk was reported as less than MDC.

W@.M*

Analyst 5/12/99 Report To Fax
K. A. Robertson-DeMers Randy Coffman 373.9779

Dave St John 372-9487

Report Printed; Wednesdiy, Muy 12, 1969
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ERC Rad1ologlca1 Countmg Fac111ty Ana1y31s Report

RCF Number RCF3941 Sample Date & Time _5/10/99 1013
Project ID: 116-C-2A SAF Number: B99-001 . Date Analyzed 5/11/99
Sample [D: BOVD62 .
Gamma Energy Analysis
Nuclide Activity (pCi/g)  Error (pCifg) MDC (pCi/g)
K~40 LOEX01  +-  LTEH0 1.4E+00 BO [ BC7
Co-60 3.5E+H01 e 1.2E+00 1.5E-01 :
Cs-137 1.4E+00 +/= 2.]E-01 1.9E-01
Eu-152 1.3E+02 +/- 4,5E+00 5.6E-01
Eu-154 12E+01 +/- 7.7E-01 4,0E-01
Eu-155 < 5.4E-01 5.4E-01
Th-232d < 1.SE+00 1.5E+00
U-235 < 8.5E-01 8.5E-0]
Np-237 < 35E-0l 3.5E-01
U-238 < 3.2E+01 3.2E+01
U-238d # < 3.2E-01 3.2E.01
Am-241 # < 2.8E-01 2.8E-G1
Totsl GEA (pCi/g) = +- 8.3E+00
Atuwty (pcug) Error (pCi/g) Alpha MDC (pCi/g) |
Grass Alpha** < 2.9E-01 2.9E-01
Gross Beta 2.6E+02 +ia 6.6E+00 Beta MDC (pCi/g)
1.4E+02
Definitions: )

All errors reported at 2 standard deviations.

N/R = no result or analysis not requested. <MDC = Less than debection limit,

All GEA results reported as "«<" list the Minimumn Detectable Concentration (MDC) valuc for that radionuclide.
Rounding error may result in the reporied total GEA activity differing from the sum of the > MDC GEA values in the
second significant digit

For soils and natural samples, the following applies:

The analysis of U-238 Is based on the activity of Pa-234m.

The analysls of Np-237 is bascd on the activity of Pa-233.

U-23Rdau is the activity of Pb-214 and Bi-214, short lived duuphter products of U-238. Equilibrium between parent and daughter praducts probably docs
not exist in disturbed materials.

Th-232day 1s the activity of Ac-228, Pb-212, and T1-208, short lived daughter products of Th-232, Equilibrium between purent and danghter prodocts may
not exist in disturbed matcrials,

Cther sampics, not containing natural materials, muy have inapplicable results for the Th, U, transuranics and daughler products, The results must then be
balunced for the gross alpha analysis.

**The gross aipha Tesuls are not carrected for mass obsorbtion

# No peaks for this radignuclide were visible above backpround in the spectrum. The rcsult was reported as less than MDC.

w»ma Sshorkoon -

Analyst ﬂﬂ.ww 5/12/99 Report To Fax
" K. A, Roberson-DeMers ‘ Randy Coffman 3739775

Dave St John 3729487
Report Printed: Wednesdsy, May 12, 199%
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ERC ﬁadiological Counting Fac&ﬁty Analysis Iieport
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RCF Number RCF5940 Sample Date & Time __ 5/10/99 0955
Project TD: 116-C-2A ... SAF Number: B99-001 Date Analyzed 5/11/99

Sample ID: BOVDG1

Gamma Encrgy Analysis :
Nuclide Activity (pCi/g) Error (pCi'lg) MDC (pCi'p)

K-40 9.2E+00 +/- 1.4E+00 1.1E+00
Co-60 1.9E+01  +-  6.8E01 1.JE-01 B O ( B C é ;
Cs-137 2.3EH0 +/- 3.6E-01 1.8E-01
Eun-152 1.1IE+H2 +- 4,1E+00 54E-01
Eu-154 1.1IEH01 +/a 6.7E-01 3.0E-01
Eu-155 < 4.6E-0] 4,6E-01
The232d 1.9E+00 +/- 6.0E-01 2.3E-01
U-235 < 7.0E-01 7.0E-01
Np-237 <  32E-01 32E-01
U-238 <  2.5E+01 +i- -7.9E-03 2.5E+01
U-238d # < 2.5E-01 2.5E-)!
Am-241 # < 2.4E-0} 2.4E-01
Total GEA (pCi/g) 1.5EH02 +- 7.36+00
Activity (pCi/g) Error (pCi/g) Alpha MDC (pCi/g)
Gross Alpha** < -5.0E-02 __ -50F®
Gross Beta 1JE+02  +-  4.9E+00 Beta MDC (pCifg)
9.0E+01
Definitions:

All errors reported at 2 standard deviatlons.

N/R = no result or analysis not requesied. <MDC = Less than detection limit.

All GEA results reponed as "<" list the Minimum Detectable Concentration (MDC) value for that radionuclide.
Rounding ecror may result in the reported ol GEA activity differing from the sum of the > MDC GEA values in the
second significant digit.

For soilt and natural samples, the following applies:

The analysis of L1-234 is based on the activity of Pa-234m.

The analysis of Np-237 Is bascd on the activity of Pa-233,

U-238dau is the activity of Pb-214 and Bi-214, shon lived daughter products of U-238. Equilibrium berween parcne and daughter products probably docs
not exist in disturbed matcrials,

Th-232dew is the activity of Ac-228, Pb-212, and TI-208, short lived daughter products of Th-232. Equilibrium between parent and daughter products may
not cxist in disturbed mascrials,

Other samples, not containing natural materials, may have inapplicable results for the Th, U. wansuranics and daughter products. The results must then be
balanced for the gross alpha analysis,

**The gross alpha results are not corrected for mass shsorbtion

4 No peaks for this radionuclide were visible phove background in the spectrum. The result way reported s less than MDC.,

mﬂfnd Mﬂ*
- Analyst o @’%‘O SN2 ::np:;t C.::.’Eman :;;-9719

K. A. Roberison-DeMers
Dave St. John 372.9487

Report Printed: Wednesday, May 12, 1999
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ERC Radiological Counting Facility Analysis Report

RCF Number RCF5939 Sample Date & Time __ 5/10/99 0945
Project ID: 116-C-2A SAF Number: B99-001 Date Analyzed 5/11/99
Sample ID: BOVD&0
e
Gamma Energy Anajysis
Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCi'g)
K-40 93E+00  +~-  1.8E+00 1.7E+00 —
Co-60 3.5E+01 +/- 1.1E+00 1.6E-01 @Tg Cb
Cs-137 7.0E+00 *fe 7.2E-01 2.9E-01
Eu-152 2.8E+02 +- 8.5E+00 6.7E-01
Eu-154 2.6E+01 +- 2, 1EH0 4,5E-01
Eu.155 < 6.9E-01 6.9E-01
Th-2324 < 5.6E-01 5.6E-01
U-235 < L1E+HIO 1L1EHO
Np-237 <  4,8E-01 4.8E-01
LU-238 < 3.9e+01 3.9E+01
U-233d # < 4.0E-0!} 4.0E-01]
Am-24] # < 3.8E-01 3.8E-01
Total GEA (pCiig) ~ 36E+02  +  14E+0l
Activity (pCi/g) Error (pCi/g) Alpha MDC (pCi/g)
Gross Alpha** < 2.5E-01 : 2.5E-01
Gross Beta 20E+02  +-  7.0E+00 Beta MDC (pCi/g)
1.5E+02

Definitions:

All errors reported at 2 standard deviatlons,

™R = no result or analysis not requested. <MDC = [ees than detection limit

Afl GEA results reported as "<” list the Minimom Detectable Concentration (MDC) valug for that mdionuclide.
Rounding crror may result in the reported total GEA activiry differing from the sum of the > MDC GEA valucs in the
second significant digic

For soils and patural samples, the following applies:

The analysis of U-238 is based on the activity of Pa-234m.

The analysis of Np-217 is based on the activity of Pa-233.

1-238dau is the sctivity of Pb-214 and Bi-214, short lived daughter products of U.238. Equilibrium between parent and duughter products probably doss
not exist in disturbed materials. .

Th-232daw is the activity of Ac-228, Pb-212, and TI-208, short lived daughter products of Th-232. Equilibrium between parent and deughter products may
not exist in disturbed materials.

Other sumples, not containing natural materiuls, muy huve inupplicuble results for the Th, U, transurunics and deughter products. The results must then be
balanced for the gross alpha analysks.

*#The gross alpha resuls ure not corrected for mass absorbtion

¥ No peaks [or this radionuclide were visible above background in the spectrum. The result was reported as less than MDC,

——
tdﬂuuﬂ 7] -Mﬂ Ao — i
Analyst L..N2/99 Post-it® Fax Note 767 pages
o — [ Do T "k Bheten-Qller|
Report Printed: Waednesday, Mny 12, 1999 Co/Dept. Ca.
_ :hono# Fhona ¥ 33-973/
Fax¥ 372 - 9457 Fax ¥
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Figure 1

SAMPLE CHECK-IN LIST
Date/Time Received: &5/" / —Z —?7 , SG#: &) I2 7( f
Work Order Numper- (4 E120227 saF#_ 044900 -
Shipping Container IDC L. /%in of Custady # (- 00l - 50+ 5]

1. Custody Seals on shipping container intact? Yes No []

2. Custody Seals dated and signed? Yes l]/No []

3. Chain-of-Custody record present? L_([ o Yes4T No [}

4, Coo.ler temperature _

5. Vermiculite/packing materials is Wet [} Dry,[// -

6. Number of samples in shipping container: 7 ]

7. Sample holding times exceeded? Yes [] No []/
- i} :

8. Samples have:
/les e hazard labels
Z custody seals appropriate sample labels

S. Sa/n@ are:
in good condition : leaking

broken ' have air bubbles

— —— —— —— ———— . ———— ]

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

11. Description of anomalies (include sample numbers):

- AV,
Sample Custodian/Laboratory: 22: ZE m%’?e: f/Z’? 7

Telephoned To: On

" n042
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LOX1S

SAMPLE ANALYSIS

Q2O LU

Bechtel Hanford Inc. l CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-001-51 |Pasc L of 2
Collector Company Contact Teiephone No. Project Coordinator '
Fahlberg/Coffan R Coffman 373-6425 TRENT, SJ Price Code Data Turnaround
Project Designation Sampting Location ISAF No. 2
100 BC Areas - Quick Turn t00BC | l[‘ P B99-001
Tee Chest N Field Logbook No. Method of Shipment )
é C 79~ O@B’ EL 13271 i Hand Delivered
Shipped To Ollsite Property Ne. |Bikl of Lading/Air Bill No.
Quanterra Incorporated
U778 g
con  RIED)Z B RN
POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C
Preservation
Type of Container aG
No. of Container(s) :
Special Handling and/or Storage Volume 60mL
Chromium
Hex - 7196

Sample No. Matrix * Sampie Date Sampie i1me
goteno  *\/ (0 Q Soil S1e-99 | 035 7
W : —Got————15 = 1= L s)liaka R [B3oD b6
sorenz (/0O Soi Slo0-99 |lose | X Rer P67
1 ———Set—— 13" 73 —HoS X [;'/!j'_ 9 Rhno Rovime®
sperapr—Rfc 5 R Soil
SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Print Names Soil
NOTE. COLLECTBE YWAVALARLYE To SN CoC- Water
Relinquished By Date/Time | Zcw Fl_{ecened By lzﬂ:irime j7Fos vapor
MM&« S-0-9¢ ?L—JG = | M, =099 Other Solid
Relinquished By Pate/Time Rccencd By Date/Time Other Liquid
CEE /-C 51399 00 i dROL. Si373 /00 |
Relinquished By Date/Time Received By - Date/Tupe ,
Y9 & MSIS?? /Y20 c%%é_@/(/ur §/Q /9/“/2 d
v c AY H\ 1)
elinguished By Date/Time Received /// Dalel)eéj (/J/?/L
LABORATORY [Received By ~ Title DaterTime
| sEcTION
< FINAL SAMPLE | Disposal Method Disposed By Date/Time
C"‘f: DISPOSYTION




ERC Rad1olog1ca1 Countmg Fac111ty Analys1s Report

RCF Numbcr RCFS4 Sample Date & Time __ 5/10/99 10335
Project 1D: 116-C-2A ) SAF Number: B39-001 Lo Date Analyzed 5/11/99

Sample ID: BOVD6S

Gamma Energy Analysis

Nuclide Activity (pCi/g) Error (pCig) MDC (pCi/g)

K-40 12E+01  +-  2.1E+00 1.8E+00 @7% D O
Co-60 2.1E+02 +a 5.9E+00 2.8E-01

Cs-137 1,AE+03 +/-  3.9E+01 6.1E-01

Eu-152 1.2E+02 +/- 4.6E+00 9.1E-01

Eu-154 1.2EH)1] +i- 9.3E-01 6.6E-01

Eu-155 < 1.1E+00 1.1E+00

Th-232d # <  2.4E+00 2.4E+00

U-235 < 23E+00 2.3E+00

Np-237 <. 1.0E+00 1.0E+00

U-2384 <  7.7E-01 7.7E-01

U-238 # <  5.6E+~0l 5.6E+01

Am-241 S5.8E+0I +/= 3.IE+00 7.8E-01

“Total GEA (pCiig) 1.8E+03 +- 5.6E+01

Activity (pClig) Error (pCi/g) Alpha MDC (pCi/g) |
Gross Alpha** 1.5E+01 +- 3.2E+00 ~ 12E+01 ‘
Gross Beta 1.3E+03 +/- 2.2E+01 Beta MDC (pCi/g) ‘
7.0E+02

Deﬁnition;:

All errors reported st 2 standard deviations.

N/R 2 1o result ot snalysis not requested. <MDC = Lass than detection limit.

All GEA results reported as "< list the Minimum Detectable Concentration (MDC) valuc for that radianuclide.
Rounding error may rexult in the reported total GEA activity differing from the sum of the > MDC GEA values in the

sceond significunt digit

For soils and natural samples, the foliowing applies:

The analysis of U-23% is based on the activity of Pa-234m.
The anelysis of Np-237 Is based on the activily of Pa-233.
U-238dau is the activity of Fb«214 and Bi-214, short lived danghter products of U-238. Equilibrium between parcnt and daughter pruducts probably does

nol exist in diswurbed marerials.
Th-232duu is the Activity of Ac-228, Pb-212, and Ti-208, short lived daughter products of Th-232. Equilibrium between parent und daughter products may

nol exist in disturbed matcrials.
Other samples, not conwining natural materials, may huve inappiicable resuits for the Th, U, transuranics and daughter products. The results must then be

balanced for the gross alpha anslysis.
**The gross alpha results sre not corrested for mass ahsorbtion
# No peaky for this rudionuclide were visible above background in the spectrum, The result witk reported as less than MDC,

s . N
Report To Fax
Analyst &W 5/12/99 R;‘:, Colfma 3739779

TKA Robeﬂson-Dt.Mers

Dave St. Iohn 372-9487
Report Printed; Wednesday, May 12, 1999

~
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St e ‘ MAY L& TS €5 doh
ERC Radiological Counting Facility Analysis Report
RCF Number RCF3946 Sample Date & Time __5/10/99 1050
ProjectID: 116-C-2A ~ __ SAF Number: B99-001 Date Analyzed 5/11/99

Sam ple TD: BOVDé7

Gumma Energy Analysis

Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCl) .-’-’B D 9_\
K-40 1.4E+01 +-  4.9E+00 4,7TE+00 @
Co-60 14E+03 = +-  40E+D1 1.0E+00 \l LI'

1 3E+00 60 g b

Cs-137 39E+02 +/a 1.1E+01

Eu-152 2.7E+01 +/- 8.9E+00 31 0E+00

Eu-154 7.3E+00 +/- 1.3E+00 2.4EH)0

Eu-155 # < 1.5E+00 1.SE+00

Th-2324 < 1.5EHQ1 1.5E+01

U-235 < 3.0E+00 3.CE+00

Np-237 <  2.0EH00 2.0E+00

U-238 . < 1.BE+02 1.86+02

U-238d <  1.8E+00 1.8E+00

Am-241 1 .8E+01 +-  1,3E+00 1.1E+00

Total GEA ®Cig) 1.9E+03 +- 6.8E+01

Activity (pCi/g) Error (pCi/g) Alpha MDC (pCi'g)

Gross Alpha** < 5.0E+00 5.0E+00

Gross Beta 70E+02  +-  L3E+01 Beta MDC (pCi/g) ‘
3.9E+02

. -.D‘eﬁnitinns: -

All crrors reported at 2 standard deviations.

N/R = no result or analysis not requested <MDC = Less than detection limit.

All GEA results reported as "<” list the Minimum Detccuble Concentration (MDC) value far that radionuclide.
Rounding crror may result in the rported totsl GEA activity differing from the sum of the > MDC GEA values b the

second signiticant digit.

For soils and natural samples, the following applies:

The analysis of U-238 is based on the activity of Pa-234m.
The analysis of Np-237 is based on the activity of Pa-233.
U-238dau is the activity of Pb-214 and Bi-214, short lived daughter products of U-238, Equilibrium between parent and daughter products probubly does

not exist in disturbed materials,
Th-232dau is the activity of Ac-228, Pb-212, and T1-208, short lived duughter produets of Th-232. Equilibrium berween parent and daughter products may

not exist in disturbed materials.
Other samples. not containing natural materials, may have inapplicable results for the Th, U, transuranics and daughter products. The resulis rmust then be

bulunced for the gross ajpha analysis.
**The gross alpha results are not corrected for mass absorbtion
# No penks Jfor this redinnuclide were visible above background in the spectrum. The result was reportcd as Icss than MDC.

O e
Analyst . 5/12/99 Report To Fax

K. A. Robertson-DeMers Rundy Coffman 37197719
Diave St John 3725487

Report Printed: Wednesday, May 12, 1999
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GUIDE Raoioacnve Maieriats
161 (Low LeveL RADi1aTiON) _ .

POTENTIAL HAZARDS

HEALTH

* Radiation presents minlmal tIsk to Iransporl woskers, emergency fesponse personnel, and
(ha public during transpertation accidents, Packagiag durabllily I3 refatod lo potential
hazards ol malerial,

+ Low-lavelradloactive materlal; very low radialion hazard lo people,

+ Quanliity of maletlal presontslow radlatlon hazard If refaasad from package during accldent,

« Soma radloaclive malorlals cannol be dalecied by cammonly avallsble fasirumonis.

« Packages do nol have RADEGACTIVE [, I, or {1 {abels, Somo may have EMPTY labels or
may have lhe word “Radloactive” Inihe package marking,

+ Il any radloactive contaminalian occurs, Il will ba exiromoly low level.

FIRE OR EXPLOSION
« Soma of Ihese maledals may burn, bul mosi do noi kgnlta readily.
+ Radioactlvily dooa nol changs llammabliily or ollor propoitlas ol mataslals,

- PUBLIC SAFETY 1

‘s CALLEmergency Resppnse Talaphone Humber on Shigping Papu thesl. Ii Shipplng
Paparnot avallable or no answer, refer o appropriate telephans number listed on the
Inside back cover.

« Prlorltias lor reacue, lifs-saving, lirst ald, and contrel of lire and other harards ars
_higher than the priority lor measuring radistlon Javsls,

* Nadiation Authecrily musi bo notilied of sccldent condlilons, and I3 usually rasponsibla for
radlologlcst dac!slons,

» {solale splil of laak area Immedialely for at lonst 25 10 50 molors (80 lo 160 feol) In all
direclions.

« Slayupwind,
+ Keop unaulhortzad parsennel away.

» Dolaln or Isolals uninjured persons or equipmonl suspeclad to bo contaminaled: dalay
deconlaminalion and cleanup uniil nstructions are racalvod lrom Radlallon Authorlly,

NAERGY

PROTECGTIVE CLOTHING
+ Posltive pressurs sell-conlalned broathing epparaius (SCDA} and structural firellghlers
protective clothing will provide adoquale prolociion.

EVAGUATION
Large Spill
« Conslidor Inlilal downwind evacuallon for al1nast 100 motors (330 tonl).
Fire

+ Whaen s ls:ge quan!ily of thia malarlal I3 Involved In a major fire, considor an infits!
svacusllon distance of 300 melors {1000 lesl} In sil dlrocilons.

3r 00

NAERGS6 Raproactve Materiats - GUIDY
‘ (Low Lever Rapiation) 161
EMERGENCY RESPONSE :
FIRE

+ Piesence ol radioacllve material will nol change effeciiveness of lire conlrol lechnlques.
+ Move containess from lire area H you can de il without risk.
+ Do nolmove damaged packagas; mave undamaged packages oul of lire zone.
SmaliFlras
+ Dry chomical, CO, waler spray or legulal foam,
Large Flras
» Wales spray, leg {llooding amounts).
SPILL OR LEAK
+ Do noi touch damaged packages or spilled maledal.
Liquid Spills
+ Cover willi sand, earth or olher noncombusiible absorbonl malesial,
« Covor powder spill with plasiic shoel or larp 1o minlmize spreading,

FIRST AID N
« Medical problems take prlority over radiologlcal cancamns,
+ Usa lirsh aid treatment according lo the nalure of the Infury.
* Do nol delay caro and lransporl of 3 serlously Infured parson.
= Apply arliliclal raspliallon if vieiim Is nol breathing,
« Adminlslor oxygon I broathing Is dilficult,

+ Incaso ol contacl with subsianee, Immodialely llush skln or ayos wilh runnlng watas for al
foas! 20 minulos.

* Injurod porsons who confacted releasad materlal may bo a minor cantaminalion preblem lo
conlacled persons, cquipmeni and [acilitles.

+ Casute thal madlcal personnel arv awase of the malerlal{s) Involved, and
lako pracaullons lo prolecl themselves.

RADIOACTIVE MATERIAL, EXCEPTED PACKAGE-
LIMITED QUANTITY OF MATERIAL, 7, UN 2910

THIS PACKAGE CONFORMS TO THE CONDITIONS
AND LIMITATIONS SPECIFIED IN 49 CFR
173.421 FOR RADIOACTIVE MATERIAL,

EXCEPTED PACKAGE-LIMITED QUANTITY OF
MATERIAL, UN 2910

U.'S. DEPARTMENT OF ENERGY, RICHLAND WA.
BY—RUSFFEDERAL—SERVFCESHANFORE—

P.0. BOX 1970, 2355 STEVENS DRIVE
RICHLAND, WA 99352

WAaAsTE MAVGGW Fevendt. senvioss

/
AONTHCEST Opew grrane
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RFSH-SOW-93-00603 -
Revision 5

{J

Figure 1

SAMPLE CHECK-IN LIST -7
Date/Time Received: \j:/_? ﬁ J‘y 2& SG#: d-)Z) < 75, f
Woark Order Number: \/4@/30 241% SAF #: ,6 97"&0/ -

Shipping Cont'aine; ID:(g;?( o “wféhain of Custody # WW K&/ ;__5/

1. Custody Seals on shipping container intact? Yes [}No []

2. Custody Seals dated and signed? Yes [] No []

3. Chain-of-Custody record present? o Yes fﬁio []

4 Coc;ler temperature i')

5. Vermiculite/packing materials is ; Wet [] Dry [}V
6 Number of samples in shipping ¢ontainer: ,Z/

7 Sample holding times exceeded? Yes [] No []

8. Samples have: . . ﬂ

tape hazard labels
custody seals appropriate sampie labels

S. Samples are:
-7 in good condition : leaking
broken have air bubbles

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

11. Description of anomalies (include sample numbers):

l
§ Yy R
Sample Custodian/Laboratory: 7/ CEHA o / ( ¢/ Date: > ve
Telephoned To: On__- C By

0048
34



Batch #: & / 90/70

COC Signature Page

Initials/Date

Q}‘uanterra

Procedure #

Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By

Received

] AYIT Ribecosos

y/30/99

A

ﬁahﬂ

n/a

KICHWe 5063 €3

(i)
=

n/a

RC-131, Rev.0, 8/98

0049
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RQCO50 Quanterra Incorporated Run bate: 4/30/99
WET CHEM BATCHSHEET Time: 9:47:04
Richland
PRODUCTION FIGURES - WET CHEM
TOTAL SAMPLE RE-RUN RE-RUN MISC TOTAL EXPANDED
NUMBER NUMBER QC MATRIX OTHER NUMBER HOURS DELIVERABLE
METHOD: EA Hexavalent Chromium 6A)
QC BATCH #: 9120170 INITIALS: DATA ENTRY:
PREF DATE: 4/30/99 PREP INITIALS
USER: ROSSR ANAL DATE
Structured EXE" Analysis
Work Order Lab Number Analysis Del. Date Sample ID:
Cv7JC-1-01 J-9D290171-001 XX A 88 EA 5K BOTBC4
CV8VL-1-01 J-9D300000-170-B XX A 88 EA 5K INTRA-LAB BLANK
CVBVL-1-02 J-9D300000-170-C XX A 88 EA SK INTRA-LAB CHECK
CV8VvVL-1-03 J-9D300000-170-L XX A 88 EA 5K INTRA-LAB CHECK
Control Limits
(B5-115)
{85-115)



COC Signature Page
Batch #: Initials/Date Procedure #-
Released By %ﬁi//—?f /?/,(@7,&(0(/ o7
Received
Released By n/a
Received
Released By n/a
Received
Released By /a
Recetved
Released By n/a
Received
Released By n/a
Received
Released By n/a
Received

RC-131, Rev.0, 8/98

0053
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~

W

RQCO50 Quanterra Incorporated Run Date: 5/15/99

WET CHEM BATCHSHEET Time: 12:33:38

Richland

PRODUCTION FIGURES - WET CHEM
TOTAL SAMPLE RE-RUN RE-RUN MISC TOTAL EXPANDED
NUMBER NUMBER QC MATRIX OTHER NUMBER HOURS DELIVERABLE
METHQD : EA Hexavalent Chromium 6A}
QC BATCH #$: 9135135 INITIALS: DATA ENTRY:
PREF DATE: 5/15/99 PREP INITIALS
USER: ROSSR ANAL DATE
Structured Exp. Analysis

Work Order Lab Number Analysis Del. Date Sample ID:
CVP&J-~1-01 J-9E120237-001 XX A B8 EA 5K BOTBCS sz_:)'}
CVPEM-1-01 J-9E120237-002 XX A B8 EA 5K BOTBCsE Sﬂjafs'g
CVPEN-1-01  J-9E120237-003 XX A 88 EA 5K BOTBC7 5,0/ 57 3
CVPEP-1-01  J-5K120237-004 XX A 88 EA 5K BOTBCB 50015’3_
CVP6Q-1-01 J-98120237-005 XX A B8 EA 5K BOTBC9 Sﬂyaqg
CVPeR-1-01 J-9E120237-006 XX A 88 EA 5K BOTBleiODq;H?
CVPET-1-01 J-9E120237-007 XX A 88 EA SK BOTRBD3 560(,&
CVVOR-1-01 J-9EB150000-135-B XX A 88 EA SK INTRA-LAB BLANK
CVVOR-1-02 J-98E150000-135-C XX A 88 EA 5K INTRA-LAB CHECK
CVVOR-1-03 XX A BB EA 5K INTRA-LAB CHECK

J-9E150000-135-L

Control Limits

(85-115)
(85-115)



Batch #: G2 L0 C]‘

COC Signature Page

Initials/Date

Procedure #

Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By
Received
Released By

Received

5 Ua9

Lo T

{@ 5/Y~-FF

KL C A2 CSDO g L3

5-15-99

n/a

na

n/a

RC-131, Rev.0, 8/98

053
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RQCOS50 Quanterra Incorporated Run Date: 5/14/99

WET CHEM BATCHSHEET Time: 9:52:16

Richland

PROCDUCTION FIGURES - WET CHEM
TOTAL SAMPLE RE-RUN RE-RUN MISC TOTAL EXPANDED
NUMBER NUMBER oc MATRIX OTHER NUMBER HOURS DELIVERABLE
METHOD: EA Hexavalent Chromium 6A)
QC BATCH #: 9134209 INITIALS: DATA ENTRY:
PREP DATE: 5/14/99 PREP INITIALS
USER: ROSSR ANAL DATE
Structured Exp. Analysis

Work Qrder Lab Number Analysis Del. Date Sample ID:
CVOQA-1-01 J-9E130244-001 XX A 88 EA SK BOTBDO 5..00.23
CVQQC-1-01  J-9E130244-002 XX A 88 EA 5K BOTED2 5, (37
CVRFF-1-01 J-9E140000-209-B XX A 88 EA 5K INTRA-LAB BLANg-
CVRFF-1-02 J-9E140000-2059-C XX A 88 EA 5K INTRA-LAB CHECK
CVRFF-1-03 J-9E140006-209-1L XX A 88 EA 5K INTRA-LAB CHECK

Control Limits

(85-115)
{85-115)



