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Ms. Joan Kessner (4
Bechtel Hanford, Inc.
3350 George Washington Way '%
MS B1-35
Richland, WA 99352 MZ> tZ7

RE: Log-in No.:
Quotation No.:
SAF:
Document File No.:
BHI Document Control No.:
SDG No.:

July 29, 1996

L7301
Q400000-B
B96-122
0622596
378
LK7301

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on June 22, 1996. The temperature of the cooler upon receipt
was 21C. Sample containers received agree with the chain-of-custody documentation.
Sample containers were received intact. Samples were received in time to meet the
analytical holding time requirements.

The case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen M. Hall at
(509) 375-4741.

"I certify that this data package 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."

Sincerely,

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

00' 3
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Lockheed Analytical Services Log-in No.: L7301
Quotation No.: Q400000-B

SAF: B96-122
Document File No.: 0622596

BHI Document File No.:378
SDG No.: LK7301
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CASE NARRATIVE
INORGANIC ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification,
initial and continuing calibration blanks, method blank(s), laboratory control sample(s),
ICP interference check samples (ICP only), serial dilutions, analytical (post-digestion)
spike samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on June 22, 1996. The samples were logged in as L7301
and were prepared and analyzed in batch 622 btl for total metals. The samples were
analyzed by Method 7000 Furnace Metals, 7471 Mercury and Method 6010 ICP
Metals.

Holding Time Requirements

* All samples were analyzed within the method-specific holding times.

Method Blanks

* The concentration levels of all the requested analytes in the method blank were below
the reporting detection limits.

Internal Quality Control

* All Internal Quality Control were within acceptance limits with the following exception:
The matrix spike recovery for mercury (66%) was outside of acceptance limits. The
recovery based on the LCS (96.9%) support that the analytical system was operating
within control limits.

Sample Results

* The oil sample was prepared as a solid and the density was determined in order to
report the results in mg/L.

* The LCS Oil sample does not contain arsenic, selenium or mercury, therefore the
LCSW is also reported.

Shellee McGrath July 29, 19.96
Prepared By Date )O§4



Lockheed Analytical Services Log-in No.: L7301
Quotation No.: Q400000-B

SAF: B96-122
Document File No.: 0622596

BHI Document File No.:378
SDG No.: LK7301
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CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control (QC) analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory
control samples, matrix spike samples, and duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities can be found on the
preparation sheets and calculation sheets of the attached raw data.

Holding Time Requirements

All holding time requirements were met.

Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using standard operating procedures, LAL-91-
SOP-0060 and LAL-91-SOP-0061. The samples were analyzed in workgroups 38485 and
38486. The instrument calibration verification met criteria. The method blanks were within
QC criteria. The laboratory control sample recoveries were within QC criteria. The duplicate
recoveries were within QC criteria. No re-analyses were performed.

Yvonne M. Jacobv July 8, 1996
Prepared By Date
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Jul 01 1996, 11:17 am

Login Number: L7301
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L..atr .7 7 .len ...~ . .D.....&.
flu~br" Smp)* i~kw

L7301-1 BOHGX4
TEMP 2; SAF# B96-122
Location: RFGO1-43C
Oil 6 S SCREENING

L7301-2 B0HGX5
TEMP 2; SAF# B96-122
Location: RFG01-43C
Oil 6 S SCREENING

L7301-3 BOHGX6
TEMP 2; SAF# B96-122
Location: RFGO1-43C
Oil 6 S SCREENING

L7301-4 BOHGX7
TEMP 2; SAF# B96-122
Location: RFG01-43C
Oil 6 S SCREENING

L7301-5 BOHGX8
TEMP 2; SAF# B96-122
Location: RFG01-43C
Oil 6 S SCREENING

L7301-6 B'OHGX9
TEMP 2; SAF# B96-122
Location: RFGO1-43C
Oil 6 S SCREENING

L7301-7 BOHGYO
TEMP 2; SAF# B96-122
Location: RFG01-43C
Water I S SCREENING

L7301-8 BOHGY1
TEMP 2; SAF# B96-122
Location: RFGOl-43C
Oil 6 S SCREENING

L7301-9
TEMP 2; SAF# B96-122
Location: RFG01-43C
Oil

20-JUN-96 22-JUN-96

20-JUN-96 22-JUN-96

20-JUN-96 22-JUN-96

20-JUN-96

20-JUN-96

20-JUN-96

22-JUN-96

22-JUN-96

22-JUN-96

20-JUN-96 22-JUN-96

07-JUL-9E

07-JUL-9E

07-JUL-96

07.-JUL-9t

07-JUL-9(

07-JUL-9(

07-JUL-9(

Hold:17-DEC-96

20-JUN-96 22-JUN-96

20-JUN-96 22-JUN-96BOHGY2

07-JUL-9-

07-JUL-9.

6 S SCREENING

Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Jul 01 1996, 11:17 am

Login Number: L7301
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

tSaboratory::'% cOelet w CotIect Recediyve tQDue
ample~ ~Numbr SaaplM )Nuwber DaA ~teU 2Jatet PR Date

L7301-10 BOHGY3
TEMP 2; SAF# B96-122
Location: RFGOl-43C
Oil 6 S SCREENING

L7301-11 BOHGX4
TEMP 2; SAF# B96-122
Location: 156-018
Oil 6 S DENSITY
Oil 6 S GR ALP/BETA

20-JUN-96 22-JUN-96

20-JUN-96 22-JUN-96

07-JUL-96

07-JUL-96

LAL-0061 Hold:17-DEC-96

L7301-12
TEMP 2; SAF# B96-122
Location: 156-018

BOHGX5

6 S DENSITY
6 S GR ALP/BETA

20-JUN-96 22-JUN-96 07-JUL-96

LAL-0061 Hold:17-DEC-96

L7301-13 BOHGX6
TEMP 2; SAF# B96-122
Location: 156-018
Oil 6 S DENSITY
Oil 6 S GR ALP/BETA

L7301-14 BOHGX7
TEMP 2; SAF# B96-122
Location: 156-018
Oil 6 S DENSITY
Oil 6 S GR ALP/BETA

L7301-15
TEMP 2; SAF# B96-122
Location: 156-018
Oil
Oil

BOHGX8

6 S DENSITY
6 S GR ALP/BETA

20-JUN-96 22-JUN-96 07-JUL-9E

LAL-0061 Hold:17-DEC-96

20-JUN-96 22-JUN-96

LAL-0061 Hold:17-DEC-96

20-JUN-96 22-JUN-96

07-JUL-9E

07-JUL-9

LAL-0061 Hold:17-DEC-96

L7301-16 BOHGX9
TEMP 2; SAF# B96-122
Location: 156-018
Oil 6 S DENSITY
Oil 6 S GR ALP/BETA

20-JUN-96 22-JUN-96 07-JUL-95

LAL-0061 Hold:17-DEC-96

L7301-17
TEMP 2; SAF# B96-122
Location: 156-018

BOHGYO 20-JUN-96 22-JUN-96 07-JUL-9'

Page 2
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln0i)

Jul 01 1996, 11:17 am

Login Number: L7301
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laborattty 4 ~ &tCI~het & ~ Cellect Recd~feiv Due

Water 1 S GR ALP/BETA LAL-0060 Hold:17-DEC-96

L7301-18 BOHGY1 20-JUN-96 22-JUN-96
TEMP 2; SAF# B96-122
Location: 156-018
Oil 6 S DENSITY
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96

L7301-19
TEMP 2; SAF# B96-122
Location: 156-018

BOHGY2 20-JUN-96 22-JUN-96

07-JUL-96

07-JUL-96

6 S DENSITY
6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96

L7301-20 BOHGY3
TEMP 2; SAF# B96-122
Location: 156-018
Oil 6 S DENSITY
Oil 6 S GR ALP/BETA LAL-0061

L7301-21 I BOHGX4
TEMP 2; SAF# B96-122, TCLP=(M)
Location: 133

6 S
6 S
6 S
6 S

1311 TCLP REG. EXTR.
6010 ICP METALS
7000 FURNACE METALS
7471 MERCURY

20-JUN-96 22-JUN-96,

Hold:17-DEC-96

20-JUN-96 22-JUN-96

07-JUL-96

07-JUL-96

Hold:04-JUL-96
Hold:17-DEC-96
Hold:17-DEC-96
Hold:18-JUL-96

L7301-22
SAF# B96-122
Location:
Water 1
Water 1
Water 1

REPORT TYPE

S
S
S

22-JUN-96 22-JUN-96 07-JUL-96

EDD - DISK DEL.
INORG TYPE 2 RPT
RAD RPT TYPE 2

4 Q|dzI6e 477 Wtr ftC 6 67 *7/-o

('5 0c /'5vs-ow 7ZZ/oa.t 06efl/0 C'4 #35)

Page 3

Signature:

Date:

0011

J~ 43$'

Oil
Oil
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Jun 24 1996, 03:24 pm

Login Number: L7301
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Sample Nuwt SmeNmerDtea
t PR D~t e

L7301-1 .BOHGX4
TEMP 2; SAF# B96-122
Location: 157
oil 6 S SCREENING

0-JUN-96 22-JUN-96 07-JUL-96

L7301-2
TEMP 2; SAF# B96-122
Location: 157
Oil

BOHGX5 20-JUN-96 22-JUN-96 07-JUL-96

6 S SCREENING

L7301-3 BOHGX6
TEMP 2; SAF# B96-122
Location: 157
Oil 6 S SCREENING

L7301-4 BOHGX7
TEMP 2; SAF# B96-122
Location: 157
Oil 6

20-JUN-96 22-JUN-96

20-JUN-96 22-JUN-96

07-JUL-96

07-JUL-96

S SCREENING

L7301-5 BOHGX8
TEMP 2; SAF# B96-122
Location: 157
Oil 6 S SCREENING

20-JUN-96 2JUNUN-96 07-JUL-96

L7301-6
TEMP 2; SAF# B96-122
Location: 157
Oil 6 S SCRE

L7301-7
TEMP 2; SAF# B96-122
Location: 157
Water 1 S SCRE

20-JUN-96 22-JUN-96BOHGX9

ENING

20-JUN-96 22-JUN-96BOHGYO

ENING

07-JUL-96

07-JUL-96

Hold: 17-DEC-96

L7301-8 BOHGY1
TEMP 2; SAF# B96-122
Location: 157
Oil 6 S SCREENING

L7301-9 BOHGY2
TEMP 2; SAF# B96-122
Location: 157
Oil 6

20-JUN-96 22-JUN-96

20-JUN-96 22-JUN-96

07-JUL-96

.07-JUL-96

S SCREENING

Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (lna)

Jun 24 1996, 03:24 pm

Login Number: L7301
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

b r 1;Co t R*ceive Due
sap ub A~mPlt NubrDaeDt PRW t

L7301-10 BOHGY3
TEMP 2; SAF# B96-122
Location: 157
Oil 6

20-JUN-96 22-JUN-96 07-JUL-96

S SCREENING

L7301-11 BOHGX4
TEMP 2; SAF# B96-122
Location: 157

6 S DENSITY
6 S GR ALP/BETA

20-JUN-96 22-JUN-96 07-JUL-96

LAL-0061 Hold:17-DEC-96

L7301-12 BOHGX5
TEMP 2; SAF# B96-122
Location: 157

6 S DENSITY
6 S GR ALP/BETA

20-JUN-96 22-JUN-96 07-JUL-96

LAL-0061 Hold: 17-DEC-96

L7301-13 . BOHGX6
TEMP 2; SAF# B96-122
Location: 157
Oil 6
Oil 6

S DENSITY
S GR ALP/BETA

- I 20-JUN-96 22-JUN-96 07-JUL-96

LAL-0061 Hold: 17-DEC-96

L7301-14 BOHGX7
TEMP 2; SAF# B96-122
Location: 157
Oil 6
Oil 6

S DENSITY
S GR ALP/BETA

20-JUN-96 22-JUN-96 07-JUL-96

LAL-0061 Hold:17-DEC-96

L7301-15 BOHGX8
TEMP 2; SAF# B96-122
Location: 157

6 S DENSITY
6 S GR ALP/BETA

20-JUN-96 22-JUN-96 07-JUL-96

LAL-0061 Hold:17-DEC-96

L7301-16
TEMP 2; SAF# B96-122
Location: 157

BOHGX9

6 S DENSITY
6 S GR ALP/BETA

20-JUN-96 22-JUN-96 07-JUL-96

LAL-0061 Hold:17-DEC-96

L7301-17 BOHGYO
TEMP 2; SAF# B96-122
Location: 157

20-JUN-96 22-JUN-96 07-JUL-96

Page 2
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln0l)

Jun 24 1996, 03:24 pm

Login Number: L7301
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

S0a1u01 r bt

Water 1 S GR ALP/BETA LAL-0060 Hold:17-DEC-96

L7301-18 jOHGY. . 0-JUN-96222-JUN-96 07-JUL-96
TEMP 2; SAF# B96-122
Location: 157
oil
oil

6 S DENSITY
6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96

L7301-19 BOGY2 20JN:l,2J9N-96
TEMP 2; SAF# B96-122
Location: 157
Oil 6 S DENSITY
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96

L7301-20 BOHGY3 O"2-M UN-6
TEMP 2; SAF# B96-122 .
Location: 157
Oil 6 S DENSITY
Oil 6 S GR ALP/BETA LAL-0061 Hold:17-DEC-96

L73:01-21 . B0HGX4 '0UN-96
TEMP 2; SAF# B96-122, TCLP=(M)
Location: 157
Oil
TCLP Extr
TCLP Extr
TCLP Extr

6
13
13
13

S 1311 TCLP REG. EXTR.
S 6010 ICP METALS
S 7000 FURNACE METALS
S 7470 MERCURY

Hold:04-JUL-96
Hold:17-DEC-96
Hold:17-DEC-96
Hold:18-JUL-96

07-JUL-96

07-JUL-96

07-JUL-96

L7301-22
SAF# B96-122
Location:
Water 1
Water 1
Water 1

REPORT TYPE 'XI 22-JUN-922-JUN-96 07-JUL-96

S EDD - DISK DEL.
S INORG TYPE 2 RPT
S RAD RPT TYPE 2

Page 3

Signature: I A--t-L
Date:

0014
CQ
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VALIDATED RESULTS SHORT REPORT 21 Jun 1

Customer ID:
Lab Sample#:

BOHGX4
596E000774

Sample Date:
Recv. Date:

06/20/96
06/20/96

PARAMETER

Total Activity by LSC
Total Act. by LSC:
Total Activity by

Customer ID:
Lab Sample#:

% Uncert.
LSC (Solid)

BOHGXS
S96E000775

12.1 *Uncertainty
< 1.24e-5 uCi/g

Sample Date: 06/20/96 09
Recv. Date: 06/20/96 13

PARAMETER

Total Activity by LSC
Total Act. by LSC: V Uncert.
Total Activity by LSC (Solid)

12.5
< 1.10e-5

%tUncertainty
uCi/g

Customer ID:
Lab Sample#:

BOHGX6
S96EO00776

Sample Date:
Recv. Date:

06/20/96
06/20/96

PARAMETER

Total Activity by LSC
Total Act. by LSC: W Uncert.
Total Activity by LSC (Solid)

Customer ID:
Lab Sample#:

BOHGX7
S96EO00777

11.7
< 1.27e-5

Sample Date:
Recy. Date:

WUncertainty
uCi/g

06/20/96 10:05
06/20/96 13:04

PARAMETER

Total Activity by LSC
Total Act. by LSC: % Uncert.
Total Activity by LSC (Solid)

10.7
2.38e-5

%Uncertainty
uCi/g

Customer ID:
Lab Sample#:

BOHGX8 .
596E000778

Sample Date:
Recv. Date:

06/20/96
06/20/96

PARAMETER

Total Activity by LSC
Total Act. by LSC: W Uncert.
Total Activity by LSC (Solid)

Customer ID:
Lab Sample#:

BOHGX9
S96E000779

11.2
< 1.34e-S

Sample Date:
Recv. Date:

%Uncertainty
uCi/g

06/20/96 10:39
06/20/96 13:04

PARAMETER

Total Activity by LSC
Total Act. by LSC: V Uncert.
Total Activity by LSC (Solid)

11.5
<c 9.S5e-6

%Uncertainty
uCi/g

- . 1

RESULTS

09:2
13:0

UNITS

RESULTS UNITS

RESULTS

09:47
13:04

UNITS

RESULTS UNITS

RESULTS UNITS

RESULTS UNITS



UU .t , Cfl.C L -J .i *C-, JS CA.'

*VALIDATED RESULTS SHORT REPORT

Customer ID. BOEGYO
Lab Sample#: S968000780

PARAMETER
------ --- - - - - - - - - - - -

21 Jun 1

Sample Date: 06/20/96 10:4
Recv. Date: 06/20/96 13:0

RESULTS

Customer ID: BOHGYO
Lab Sample#: 5963000780

UNITS

Sample Date: 06/20/96 10:4'
Recv. Date: 06/20/96 13:0<

PARAMETER

Total Activity by LSC
Total Act. by LSC: % Uncert.
Total Activity by LSC (Solid)

12.6
< 6.20e-6

IUncertainty
uCi/g

Customer ID: BOHGYl
Lab Sample#: S96E000781

PARAMETER

Sample Date: 06/20/96 10:55
Recv. Date: 06/20/96 13:04

RESULTS UNITS

Total Activity by LSC
Total Act. by LSC: W Uncert.
Total Activity by LSC (Solid)

12.5
< 8.31e-6

tUncertainty
uCi/g

Customer ID: BOHGY2
Lab Sample#: S96E000782

PARAMETER

Sample Date: 06/20/96. 11:15
Rev. Date: 06/20/96 13:04

RESULTS UNITS

Total Activity by LSC
Total Act. by LSC: * Uncert.
Total Activity by LSC (Solid)

12.9
< 7.67e-6

%Uncertainty
uci/g

Customer ID: BOHGY3
Lab Sample#: S96E000783

PARAMETER

Sample Date: 06/20/96 11:21
Recv. Date: 06/20/96 13:04

RESULTS UNITS

Total Activity by LSC
Total Act. by LSC: W Uncert.
Total Activity by LSC (Solid)

12.4 .
< 7.69e-6

%Uncertainty
uci/g

- 2- 0

RESULTS UNITS

0018



LOCKHEED MARTIN,r

Sample Login
Login Review Checklist

Lot Number L730

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure
that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist
should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPORT

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the
appropriate samples?

5. Are all analyses logged in for the correct container?

6. Are samples logged in according to LAS batching
procedures?

LXGIN CHAIN QF CUSTODY

YES NO N/A Comment

YC_ _ _

-t

Y,

ES NO N/A Comment

1. Are the collect, receive, and due dates correct
for every sample?

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVING CHECKLIST

1. Are all discrepancies between the COC and the login
noted (if applicable)?

K

x
YES NQ N/A Comment

N: _ _ _

primary review signature
dC, -4-ct

date secondary review signature date OT0j()%t U4

4



2% 46M3 T WHC-SOV 793-0003
Revision 4

SAMPLE CHECK-IN LIST

Date/Time Received: (_ 2-41_t, po SDGF: u$

Work Order Number: vla SAF F: 1%, -fZL

Shipping Container ID: 8 TLL'V Chain of Custody # p0-

1. Custody Seals on shipping co.ntainer intact? Yes fN No [ ]

2. Custody Seals dated and signed? Yes N No [3

3. Sample temperature

4. Vermiculite/packing materials is Wet [ ] Dry [

5. Each sample is in a plastic bag? Yes ' No [ ]

6. Sample holding times exceeded? Yes []No

7. Samples have:
tape hazard labels

:; custody seals _ appropriate sample labels

8. Samples are:
Sin good condition leaking

broken .- have air bubbles

9. Is the information on the COC and Sample bottles in agreement?

Yes } No ]

Notes:

Sample Custodian/Laboratory: iA4-4& Date: (,.-2Y 74

Telephoned To:P ir 4 On L -'tV, By Anr,v/ti:% (

33
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Lockheed Analytical Services Page of
Sample Receiving Checklist
Client Name: - -.... Job No. L750O Cooler ID:
COOLER CONDMON UPON RECEIPT

Temperature of cooler upon receipt:
temperature of temp. blank upon receipt:

Yes No Commaw-dDlscrepanciea

custody ses Intact
chain of custody present
blue ice (or equiv.) present/frozen
rad survey completed

SAMPLE CONDITION UPON RECEIPT

Yes No * Comma/dDiqrpcia

all bottles labeled
samples Intact
proper container used for sample type
sample volume sufficient for analysis
proper pres. indicated on the COC
VOA'. contain headspace A.(k
are samples bi-phasic (if so, indicate sample ID'S): A -

MISCELLANEOUS ITEMS
Yes No * Commi.t/Discrepaacia

samples with short holding times

samples to subcontract

ADDmONAL COMMENTS/DISCREPANCIES

Completed by / dae:

Sent to the client (date/initials): *'Clicnt's signature upon receipt:

-, J ag -=md Me AWrnip CR u m dCA ymocl km.xut4 -- d ret

-\G.'Se*ao micwrt/e kfwrstkmandgiuwvisa luc to th 4wpdo as OR(Zl361-3146-

version 2.0 (11/11/94) .



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

C1n 15" wlAL WIN

BOHGX4 - L7301-1 Oil SCREENING -
L7301-11 Oil DENSITY -
L7301-11 Oil GR ALP/BETA LAL-
L7301-21 Oil 1311 TCLP REG. I
L7301-21 TCLP Extr 6010 ICP METALS
L7301-21 TCLP Extr 7000 FURNACE ME-
L7301-21 TCLP Extr 7470 MERCURY

BOHGX5 - L7301-2 Oil SCREENING -
L7301-12 Oil DENSITY -
L7301-12 Oil GR ALP/BETA LAL-

BOHGX6 L7301-3 Oil SCREENING -
L7301-13 Oil DENSITY -
L7301-13 Oil GR ALP/BETA LAL-

BOHGX7 L 17301-4 Oil SCREENING -
L7301-14 Oil DENSITY -
L7301-14 Oil GRALP/BETA LAL

BOHGX8 L7301-5 Oil SCREENI NG
L7301-15 Oil DENSITY -
L7301-15 Oil GR ALP/BETA LAL

BOHGX9 - L7301-6 Oil SCREENING -
L7301-16 Oil DENSITY -
L7301-16 Oil GR ALP/BETA LAL

BOHGYO - L7301-7 Water SCREENING -
L7301-17 Water GR ALP/BETA LAL-

BOHGYl - L7301-8 Oil SCREENING -

L7301-18 011 DENSITY -
L7301-18 Oil GR ALP/BETA LAL

BOHGY2 - L7301-9 Oil SCREENING
L7301-19 Oil DENSITY -
L7301-19 Oil GR ALP/BETA LAL

BOHGY3 - L7301-10 Oil SCREENING -
L7301-20 Oil DENSITY -
L7301-20 Oil GR ALP/BETA LAL-

REPORT TYPE L7301-22 Water EDD - DISK DEL.
L7301-22 Water INORG TYPE 2 RP
L7301-22 Water RAD RPT TYPE 2

0022

oce 'aGsV&



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHGX4 Date Collected: 20-JUN-96

Matrix: Oil -Date Received: 22-J=N-96

[Percent Solids: N/A

Constituent Units Metiod Result MDL ROL Data Ditution Date LAS LAS.
__u__ Analyzed Batch smp ID

BARIUM mg/L 6010 < 1.0 1.0 25. U 1 10-JUL-96 38585 L7301-21

CADMIUM mg/L 6010 < 0.38 0.38 0.63 U I 10-JUL-96 38585 L7301-21

CHROMIUM mg/L 6010 < 0.76 0.76 1.3 U 1 10-JUL-96 38585 L7301-21

SILVER mg/L 6010 < 0.76 0.76 1.3 U 1 10-JUL-96 38585 L7301-21

ARSENIC mg/L 7060 < 0.38 0.38 1.3 1UWI 1 05-JUL-96 38586 L7301-21

LEAD mg/l 7421 2.1 0.25 0.38 1 10-JUL-96 38586 L7301-21

SELENIUM mg/L 7740 < 0.38 0.38 0.63 UW 1 05-JUL-96 38586 L7301-21

Mercury mg/L 7471 < 0.061 0.061 0.061 UN 1 03-JULY96 38587 L7301-21

0024



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT
Account Name: Bechtel Hanford, Inc. * Richland, WA
Project Name: BECHTEL-HANPORD
Project Desc: Bechtel Hanford Project

Client Sample ID: BOHGX4 Login Number: L7301
Date Collected: 20-JUN-96 Date Received: 22-JUN-96
Matrix: Oil

C&~tf tu~rtt 'K V">Attlvity. EtC MCA., - '>4atk W u~t itbKD

LAL-0061 38486 -0.009 0.023 0.054
LAL-0061 38486 0.002 0.059 0.10

pCi/g 02-JUL-96 L7301-11
pCi/g 02-JUL-96 L7301-11

Page 11
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Gross Alpha
Gross Beta



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT
Account Name: Bechtel Hanford, Inc. * Richland, WA
Project Name: BECHTEL-HANFORD
Project Desc: Bechtel Hanford Project

Client Sample ID: BOHGX5 Login Number: L7301
Date Collected: 20-JUN-96 Date Received: 22-JUN-96
Matrix: Oil

Contituenc< §7t d atch ' Activity Etror XfDA< iQUalfr Un&1it:~ .,Analyed. "Lab' [D

LAL-0061 38486 0.012 0.027 0.051
LAL-0061 38486 -0.002 0.059 0.10

pCi/g
pCi/g

02-JUL-96 L7301-12
02-JUL-96 L7301-12

Page 12
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Gross Alpha
Gross Beta



- LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT
Account Name: Bechtel Hanford, Inc. * Richland, WA
Project Name: BECHTEL-HANFORD
Project Desc: Bechtel Hanford Project

Client Sample ID: BOHGX6 Login Number: L7301
Date Collected: 20-JUN-96 Date Received: 22-JUN-96
Matrix: Oil

................ ......7 A J1vity 111'1... .....~ . ...Z d L J 1 Q t .. b .. D..

LAL-0061 38486 -0.013 0.024 0.058
LAL-0061 38486 -0.015 0.055 0.10

pCi/g 02-JUL-46 L7301-13
pCi/j 02-JUL-96 L7301-13

Page 13
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Gross Atpha
Gross Beta



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT
Account Name: Bechtel Hanford, Inc. * Richland, WA
Project Name: BECHTEL-HANFORD
Project Desc: Bechtel Hanford Project

Client Sample ID: BOHGX7 Login Number: L7301
Date Collected: 20-JUN-96 Date Received: 22-JUN-96
Matrix: Oil

uatch Aptiity &ror I wA 'OWL U Analyzd 4b tD

LAL-0061 38486 -0.002 0.028 0.058
LAL-0061 38486 0.018 0.059 0.10

pCi/g 02-JUL-96 L7301-14
pCi/g 02-JUL-96 L7301-14

Page 14

0040

Gross Alpha
Gross Beta



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT
Account Name: Bechtel Hanford, Inc. * Richland, WA
Project Name: BECHTEL-HANFORD
Project Desc: Bechtel Hanford Project

Client Sample ID: BOHGX8 Login Number: L7301
Date Collected: 20-JUN-96 Date Received: 22-JN-96
Matrix: Oil

cont.tueny~t 6:: ethod Bat.h A ..cti vi. ... ..A 72 (ff > . n.. A y L.b .D.

LAL-0061 38486 0.016 0.031 0.055
LAL-0061 38486 -0.019 0.055 0.10

pci/g 02-JUL-96 L7301-15
pCi/9 02-JUL-96 L7301-15

Page 15
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Gross Alpha
Gross Beta



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT
Account Name: Bechtel Hanford, Inc. * Richland, WA
Project Name: BECHTEL-HANFORD
Project Desc: Bechtel Hanford Project

Client Sample ID: BOHGX9 Login Number: L7301
Date Collected: 20-JUN-96 Date Received: 22-JUN-96
Matrix: Oil

C~~~~t~~~stttut~~~~~~~~<. ....... .ci iY ErrK )A " Q aftr~ 3fs ravc a l

LAL-0061 38486 0.004 0.025 0.051
LAL-0061 38486 0.042 0.063 0.11

pCi/g 02-JUL-96 L7301-16
pCi/g 02-JUL-96 L7301-16

Page 16

0042

Gross ALpha
Gross Beta



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT
Account Name: Bechtel Hanford, Inc. * Richland, WA
Project Name: BECHTEL-HANFORD
Project Desc: Bechtel Hanford Project

Client Sample ID: BOHGYO Login Number: - L7301-
Date Collected: 20-JUN-96 Date Received:- 22-JUN-96
Matrix: Liq. Waste

Cot~~t~t0~~n.. .e~~4 ........ ....it ...... ... .. .~~~r U*t . A.....e .jb ..

LAL-0060 38485 0.004 0.013 0.025
LAL-0060 38485 0.069 0.025 0.036

pci/g 03-JUL-96 L7301-17
pC0/g 03-JUL-96 L7301-17

Page 17
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Gross Alpha
Gross Beta



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT
Account Name: Bechtel Hanford, Inc. * Richland, WA
Project Name: BECHTEL-HANFORD
Project Desc: Bechtel Hanford Project

Client Sample ID: BOHGY1 Login Number: L7301
Date Collected: 20-JUN-96 Date Received: 22-JUN-96
Matrix: Oil

Cos2tuntMethod Batch Act'tvity E $ 2MD 2.klif'.irtas::AkiLzed&,tWK

LAL-0061 38486 0.193 0.063 0.052
LAL-0061 38486 0.037 0.063 0.11

pCi/g 02-JUL-96 L7301-18
pCi/g 02-JUL-96 L7301-18

Page 18
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Gross Alpha
Gross Beta



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT
Account Name: Bechtel Hanford, Inc. * Richland, WA
Project Name: BECHTEL-HANFORD
Project Desc: Bechtel Hanford Project

Client Sample ID: BOHGY2 Login Number: L7301
Date Collected: 20-JUN-96 Date Received: 22-JUN-96
Matrix: Oil

~~~~ ~ ~ .....td ..'; kt w .r ~ .$D ......W .' ....J................

LAL-0061 38486 0.001 0.024 0.052
LAL-0061 38486 0.015 0.059 0.10

pCi/g 02-JUL-96 L7301-19
pCi/g 02-JUL-96 L7301-19

Page 19

0045

Gross Alpha
Gross Beta



LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY DATA REPORT
Account Name: Bechtel Hanford, Inc. * Richland, WA
Project Name: BECHTEL-HANFORD
Project Desc: Bechtel Hanford Project

Client Sample ID: BOHGY3 Login Number: L7301 __
Date Collected: 20-JUN-96 Date Received: 22-JUN-96
Matrix: Oil

COnStUitut fMethd 9itc2 ACt~ViW Etor <DA ' Waifi.r5 2Wts Anatyzed Lab w

LAL-0061 38486 -0.002 0.024 0.054
LAL-0061 38486 -0.001 0.059 0.10

pCi/di 02-JUL-96 L7301-20
pci/g 02-JUL-96 L7301-20

Page 20

0046

Gross Alpha
Gross Beta



LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS

LAL-91-SOP-0060
Matrix: Lig. Waste

Prep Due Date: 07/01/96

CLIENT LAL oc CHILD ph ALOT PLANOHET PLANCHET : SAMPLE COMMENTS
SAMPLE ID LAL ID C VOL TARE WT GROSS WT WEIGHT

ID (wimp) lursa) am s (granis) -

L7304-2 38485DUP1 T DuPi 38485-01 rJ S1QGe!Hr __'_ _ e.__l_ _ I
Lab CtrI Sample 38485LCS1 2 LCS1 38485-02 -1 a Ci.5tD5v t __ _ _ _ _ _ _
Method Blank 38485MBB 3 MOB1 38485-03 -t ,'al q "2
BOHGYO L7301-17 4 38485-04 J r. 7 J 3 _J. 7q6 ';
BOHGK3 L7304-2 s sMpi 38485-05 -ece5 - 026.'799: I

7

121

13A

14
is
16
17
Is
is
20
21
22
23

LCS Volume A Movate ___24 MS Voluma & RefDate Prep Antst _ 4_?

lLCS Nuclide -:24j / . 6-g MS Nuclide Start Date 7g
CSAtvty 7 P6 (fg L.- a pc, / MS Activity Count AnIstI

JLCS ID # 14 7.:2 MS ID #+
Balance Number : 400.2oiOL/( Pipette Number : '7106T( LCS added by: 603

( ) ( ) Witnessed by :|(
Comments:

C11
Analyst _ Checked by: Cnt Rm Custody\Date :

tvr Vt96106

Date Prep Started : 7Z.]&
Workgroup Number: GR ALP/BETA LAL-0060_38485



LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS

LAL-91-SOP-0060
Matrix: Lig. Waste

Prep Due Date: 07/01/96

CLIENT LAL cc CHILD pH ALOT PLANCHT PLANCHET SAMPLE COMMENTS
SAMPLE ID LAL ID <2 VOL TARE WT GROS WT * WEIGHT

ID _______ __________ _ gi(gramsI. (gramis) (gram~s) _______________

L7304-2 38485DUP1 1 DUP1 38485-01 N 0.5 8.7397 8.8116 0.0719
Lab CtrI Sample 38485LCS1 2 LCS1 38485-02 N 100.0 8.5858 8.6646 0.0788
Method Blank 38485MBB 3 MBB1 38485-03 N 100.0 8.6261 8.6262 0.0001
BOHGYO L7301-17 4 38485-04 N 15.0 8.7143 8.7458 0.0315
BOHGK3 L7304-2 5 sMP1 38485-05 N 0.5 8.7206 8.7992 0.0786

7

9
10
11
12
13
14
15
16
17
is
is
20
21
22
23
24

LCS VcgumD & RafDate 1.0 nL; 08/01/90 MS Volume & RefData Prep AnIst CD

LCS Niucie Am-241 Sr-90 MS Nuclide Start Date - 7/3/96
LCSActiVit 9.8p pi/mL 12.0 pCi/mL MS Activity -Count AnIst
ILCS ID # 95-721-1:-1 IMS ID #I

Balance Number : 40020046 1 Pipette Number : 71008 LCS added by: CD
( ) ( )Witnessed by : DH

Comments :

CZD __________ ______ ______ ____ ______ ______ ________ _______________

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 7 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __,_ _ _ __7_

cn v96106
Ana yj Z C Checked by:

Date Prep Started : 7/3/96
Workgroup Number: GR ALP/BETA LAL-0060 38485



LOCKHEED ANALYTICAL LABORATORY
ALPHA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS

LAL-91-SOP-0060

Workgroup No: GR ALP/BETA LAL-0060 38485

PARENT DET PLANCHET CTIME COUNTS COUNTS EFF SkgCtort -CNT ERR TtL ERR LLD MOA FLAGS - o0uft
LAL ID LAL ID (mdn) ALPHA ALPHA ALPHA ACTIVITY 2 SIGMA 2 SIGMA ALPHA ALPHA DATE

- -- _ ___BKG - pCig - pCitg - c __il_ _ _i _ pciio -___-__-

38485DUP1 LB1-C4 38485-01 100 2 4.5 0.100 -0.2210 0.4489 0.4491 0.8847 1.1291 DUP1 07/03/96
38485LCS1 Lw1-c3 38485-02 100 214 3.8 0.094 0.1005 0.0138 0.0147 0.0043 0.0056 LCS1 07/03/96
38485MBB LB1-C2 38485-03 100 1 3.8 0.202 -0.0006 0.0010 0.0010 0.0020 0.0026 MBB1 07/03/96
L7301-17 LB1-ci 38485-04 100 6 4.1 0.145 0.0039 0.0129 0.0129 0.0196 0.0252 07/03/96
L7304-2 IL1-Di 38485-05 100 7 5.4 0.098 0.1450 0.6323 0.6324 0.9908 1.2389 SMP1 07/03/96

Comments: 38485LCS1 Alpha LCS Recovery = 0.1/0.1 = 103.4 %.
L7304-2, 38485DUP1 RPD = -962.9 %, RER = 0.34

MBB = -0.0006 pCi/g = > less than RDL(HAMDC).
V96106

.Sate Completed
cbnlst Signature Checked by :

'~b



LOCKHEED ANALYTICAL LABORATORY
BETA ACTIVITY CALCULATIONS FOR GROSS

LAL-91-SOP-0060
ALPHA/BETA ANALYSIS

Workgroup No: GR ALP/BETA LAL-0060 38485

PARENT DET PLANCHET CTIME COUNTS COUNTS EFF A>B -Skg Carr CNT ERR TTL ERR LLD MDA. RAGS COUNT
LAL i -) LAL ID (min) BETA BETA BETA XTALK ACTIVITY 2 SIGMA 2 SIfGMA BETA BETA PAlT

___________BKG Fatr Pci/g pCitg pCIIg poild ______ _____

38485DUP1 U3i-c4 38485-01 100 1709 99.7 0.402 0.279 36.0899 1.8685 2.5976 1.0405 1.1012 DUPi 07/03/96
38485LCSI tL1-C3 38485-02 100 1157 100.0 0.404 0.281 0.1113 0.0078 0.0095 0.0052 0.0055 LCS1 07/03/96
38485MBB L3l-C2 38485-03 100 96 99.7 0.420 0.258 -0.0003 0.0029 0.0029 0.0050 0.0053 MBB1 07/03/96
L7301-17 1--ci 38485-04 100 201 104.7 0.417 0.267 0.0690 0.0247 0.0249 0.0343 0.0362 07/03/96
L7304-2 l1-1 38485-05 100 1624 104.8 0.408 0.281 33.5135 1.7983 2.4580 1.0503 1.1101 SMP1 07/03/96

Comments: 38485LCS1 Beta LCS Recovery = 0.1/0.1 = 106.8 %.
L7304-2, 38485DUP1 RPD = 7.4 %, RER = 0.51

MBB = -0.0003 pCi/g = > less than RDL(HAMDC).
V96106

-=Date Completed
0 Anlst Signature : __ u- ___Checked by:

U



LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS

Date Prep Started : 7h
Workgroup Number: GR ALP/BETA LAL-0061 38486

LAL-91-SOP-0060

CLIENT LAL oc CHILD pH ALOT PLANCHET PLANCHET SAMPLE COMMENTS
SAMPLE ID LAL ID c2 VOL TARE WT GROSS WT WEIGH4T

1D~~ ~~ _____ ________ (u:t$ (rm~ (grams) (gas
L7301-11 38486DUP1 1 DUPI 38486-01 b 6.Q S.'7/94 3-4-
Lab Ctrl Sample 38486LCS1 2 LCS1 38486-02 'J. ..i p C. 76 (ea7;X
Method Blank 38486MBB a MBB1 38486-03 1 . 7(, 6 . G 0(A
BOHGX4 L7301-11 4 SMPI 38486-04 -(q T (( 777_
BOHGX5 L7301-12 5 38486-05 .7n A_ _ _ _

BOHGX6 L7301-13 7 38486-06 15. 7 ~/_.-,79 1
BOHGX7 L7301-14 7 38486-07 _ _,C___ _ G_99
BOHGX8 L7301-15 a 38486-08 _. _____ _ _S__

BOHGX9 L7301-16 a 38486-09 .7 ?),3 9 7______I
BOHGY1 L7301-18 1o 38486-10 t; 4,__ _. ___

BOHGY2 L7301-19 11 38486-11 '6 @79_ S.-,_0'
BOHGY3 L7301-20 12 38486-12 V/ 701 R-7)90

131
141

is
16
17
1s

20
21
22

L 1~231

241
LCS Volume It Refoute -t I D .- i- ( / MS Volume &t RefDate Prep AnIst - )
LCS Nuclider /I,., .tqi 5 c4 v MS Nuclid e Start Date //f
LCS Ajct ivitY (A 1, . Ig I:.. D~ 42C -MS Activity unAns

LCS ID # 6 7-3~D
BalnceNuber: 4frng (, )Pipette Number : -1 )LCS added by: 6V

CD~ Commen) 
Witnessed by : 94 7

L C_ mments :

a)
Analyst ecked by: 1k1CA Cnt Rm Custody\Date

K'
1~

Matrix: Oil
Prep Due Date : 07/02/96

V96106
SV'l'2AG
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LOCKHEED ANALYTICAL LABORATORY
ALPHA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS

LAL-91-SOP-0060

Workgroup No: GR ALP/BETA LAL-0061 38486

PARENT DET PLANCf4ET CTiME COUNTS COUNTS 'EP Skg Coo CNT ERR TrL ERR LLD-f MA FLAGS COUNT
At.L ID LAt. -0 ("11) -ALPHA ALPHA ALPHA ACTIVITY 2 SIGMA 2 SIGMA ALPHA ALPHA DATE
-- -- 6KG PpCit pCi/0 pCi/g pCi/g pCit --

38486DUP1 LWi-Al 38486-01 100 10 3.7 0.213 0.027 0.031 0.031 0.038 0.050 DUP1 07/02/96
38486LCS1 LBl-A2 38486-02 100 237 4.8 0.101 2.079 0.273 0.292 0.091 0.116 LCS1 07/02/96
38486MBB L1-A3 38486-03 100 4 8.1 0.231 -0.016 0.026 0.026 0.051 0.062 MBB1 07/02/96
L7301-11 LB1-A4 38486-04 100 3 5.1 0.222 -0.009 0.023 0.023 0.043 0.054 SMP1 07/02/96
L7301-12 LBl-Bl 38486-05 100 7 4.1 0.217 0.012 0.027 0.027 0.039 0.051 07/02/96
L7301-13 LB1-B2 38486-06 100 3 6.1 0.223 -0.013 0.024 0.024 0.047 0.058 07/02/96
L7301-14 LBi-a3 38486-07 100 6 6.5 0.225 -0.002 0.028 0.028 0.047 0.058 07/02/96
L7301-15 LBi-s4 38486-08 100 10 5.9 0.229 0.016 0.031 0.031 0.044 0.055 07/02/96
L7301-16 w1i-ci 38486-09 100 5 4.1 0.213 0.004 0.025 0.025 0.040 0.051 07/02/96
L7301-18 LBI-C2 38486-10 100 47 3.8 0.202 0.193 0.062 0.063 0.040 0.052 07/02/96
L7301-19 LB1-C3 38486-11 100 4 3.8 0.205 0.001 0.024 0.024 0.040 0.052 07/02/96
L7301-20 LBI-c4 38486-12 100 4 4.5 0.211 -0.002 0.024 0.024 0.042 0.054 07/02/96

Comments: 38486LCS1 Alpha LCS Recovery = 2.1/1.9 = 107.0%.
17301-11, 38486DUP1 RPD = 391.1 %, RER = 0.66

MBB = -0.02 pCi/g => less than RDL(HAMDC).
V96106

$ te Completed : \
cAnlst Signature :
0c

Checked by:
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PROJECT CrASs & .. /f'S _ Continued From Page

~1 I I I I -- - I I I I1

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Isotope:

Parent Barcode Number

Vendor or Certificate L.D. # of Parent Standard:

Diluted Source Logbook l.D. #:

Balance Verification?:

Diluent Used:

0() 0 44 3y /o

--9-o A do-sr seVg tfG
A,, -- Itt I I-Co72-~%4--/
y...d y / O 2 5- -. Z

O,24 s A V 03

-fl
Dilution

*Diluent:

Density of diluent (glml):

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a * b / cl:

f: Activity of Dilution (a * b / d):

Dilution Logbook I.D. #:
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Prepared By: Preparation Date: T/2 3 4

Reviewed By: Review Date: S/z4

lf the diluent remains unchanged from the diluent used for the dilution source, then a weight d;!ution of a volume unit source

can be performed without a density conversion, If the di uent changes, a weighted proportion density conversion is necessary.
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241 Customer LOCKHEED ENGINEERING & SCIENCES Cc

Half We: 432.7 j 0.5 yea P.O.No.: 06LAB1245
Catalog No.: 7241 Reference Date: November 1 1991 m PSr.
Source No.: 388-100-1 Contained Radioactivity: 0.997
Deacripdim of Solatim

a. Man of Solution: 5.0007
b. Cbemical foim: AmCI3 in 0.5N HCI
c. Carrier cot Noe added
d. Density: 1.0077

None detected

Noe detcted

Ra ifl~k Csftka
0.1994

WaghWd aliquow of the solunin were assayed using a liquid acintillati con.e.

Unmraiy of MUWmBmf
a. Syaemc uneceainty in insmment calibrauimw +2.0%

b. Random unctainly in asar ±0.7%
c. Rand= uncninty in weighing(s): ±0.0%
d. Total twtainty at the 99% cofids level: ±2.7%

NIT Tsombify
This caLibrasiam is impcizly tr.a e to the Natidi taota of Standard and Tehnloagy.

Naen
1. Ntuwlr data weo takb fm 'Table of op"* , Seventh E edtinadited by Virginia S. Shirley.
2. IPL partiipom in an NUT mexsuremnt asnumce progam to embsh and culs"Iin implicit

nrabhisy for a number of mlides based an the bind anay(ad law NIST cearricaun) of Standard
Rewam Materials. (As in NRC Regulatory Guide 4.15)
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Ci)

Radionuclide

Source identification

Source description

Solution composition

Mass

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities.

Half life

Measuring instrument

Strontium-90

4919-0

Solution in NIST borosilicate-glaus ampoule r

Strontium-90 plus yttrium-90 plus appruimately
95 pg each of non-radioactive strontium and
yttrium per gram of 1-mohr hydrochloric ac# M

Approximately 5.0 grams

4.514 x 10' Bq C'

1200 EST August 1, 1990

1.05 percent M

None observed

None obsered (s

28.5 * .2 years (

41rp iquid-scintiliation counter

This standard reference material was prepared in the Center for Radiation Rem=h, lonizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
'wary, 1991

William P. Reed, Acting Chief
Office of Standard Reference Materials

*Not=l on back

n 0 6 4

THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH IS BEING MAILED TO YOU UNDER
SEPARATE COVER.

National Institute of £tanbarb% & Uecltnologp

Certificate

Standard Reference Material 4919-G
Radioactivity Standard
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