Lockheed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146
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LOCKHEED MARTIW

March 25, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
P.O. Box 969

1022 Lee Boulevard
Richland, WA 99352

RE: Log-in No.: 96
Quotation No.: Q400000-B
SAF: B96-048
Document File No.: 0222596
WHC Document File No.: 331
SDG No.: LK6496

The attached data report contains the analytical results of samples that were submr  :d to
Lockheed Analytical Services on 22 February 1996.

The temperature of the cooler upon receipt was 2°C. Sample containers received at vith
the chain-of-custody documentation. Sample containers were received intact. dles
designated for nitrate, nitrite, and phosphate analysis by method 300.0 were not received in
time to meet the analytical holding time requirements.

1e case narratives included in the following attachments provide a detailed description of all
events that occurred during sample preparation, analysis, and data review specific ) the

samples and analytical methods requested.

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

If you have any questions concerning the analysis or the data please call Kathleen M. 1ll at
(509) 375-4741.
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Lockheed Analytical Services Log-in No.: L6496

Quotation No.: Q¢ -B

SAF: 18

Document File No.: )6

WHC Document File No.: 331

- SDG No.: LK6496

" | 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 Manger or a designee, as
verified by the following signature.”

Sincerely,

Lo XL....

o ;AK
Kathleen M. Hall

Client Services Representati'

cc: Client Services
Document Controi
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Lockheed Analytical Services Log-in No.: L 16

Quotation No.: Q400000-B

SAF: -048
Document File No.: f 2 3
WHC Document File 331

SDG No.: 53496

CASE NARRATIVE
INORGANIC METALS ANALYSES
WATERS AND FILTERED WATER

The routine calibration and quality control analyses performed for this batch inc as
llicable: instrument tune (ICP/MS only), initial and continuing calibration verificatic ial
and continuing calibration blanks, method blank(s), laboratory control mple cP

w check mp (ICP only), serial dilutions, anal, cal (post-digestiol b

samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

All samples were received on February 22, 1996. The samples were log in as
L6496 and were prepared and analyzed in batches 222 bhT for total metals and 222
bhD for dissolved 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 elow
the reporting detection limits.

Internal Quality Control

AllInternal Quality Control were within acceptance limits with the following ex ion:
The matrix spike recovery for aluminum (157%) was outside of acceptance | ; for
batch 222 bhT. The recovery based on the LCS {108.1%) supports that the analytical
system was operating within control limits.

Shellee McGrath ' March 25, 1996
Prepared By Date
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Lockheed Analytical Servic : Log-in No. 1496

Quotation No.: Q4 J0-B
SAF: -048

Document File No.: ( '6596
WHC Document File 331

- SDG No.: 496
CASE NARRATIVE
RADIOCHEMICAL ANALYSES
The routine calibration and quality control {QC) analyses performed for this batci ' as
applicable: instrument calibration, initial and continuing calibration verificatic ~1ch

monitoring standards, instrument background analysis, n  hod blanks, yield tracer, lab ory
control samples, matrix spike samples, and duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities {(MDAs), where
applicable, can be found on the calculation and preparation sheets of the
attached raw data for each method.

Holdit Time Requirements

All holding times were met.

C ; Proportional Counter
Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using standard operating procedure (SC , LAL-
91-SOP-0060. The samples were analyzed in workgroup 34110. The instrument ci  ration
verification met criteria. The method blank was within QC criteria. The laboratory control
sample {LCS) and matrix spike (MS) recoveries were within QC criteria. The duplicate {DUP)
recoveries were within QC criteria. The MDA exceeded the reporting detection limit due to
residue weight limitations forcing a volume reduction. The associated samples are agged
with a "C" qualifier. No re-analyses were performed.

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. The samp ; were
analyzed in workgroup 34046. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. TI DUP
recoveries were within QC criteria. No re-analyses were performed.
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Lockheed Ai ‘rtical Services Log-in No.: L6496
Quotation No.: Q400000-B

SAF: B96-048

Document File No.: 0222596

WHC Document File No.: 331

- SDG No.: 6496

Liquid Scintillation Counter
Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-93-SOP-0209. The samples were
ar yi 1in workgroup 34132. The instrument calibration verification met criter
method blank was within QC criteria. The LCS and MS recoveries were within QC

The " "JPre veriesv ewithin "~ cri  ia. The qi Yve' v withir e lim
No re-analyses were performed.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 34127. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS and MS recoveries were within QC iteria.
The DUP recoveries were within QC criteria. The quench value was within curve limitations.
No re-analyses were performed.

Yvonne M. . "y March 13, 198°#
Prepared By Date
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1) .
Mar 11 1996, 02:41 pm )
Login Number: L6496
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD - Bechtel Hanford Project

..... 332}
L6496-9 . . ' " BOHOV4 . ' . 20-FEB~96 22-FEB-96 = 28-MAR-9¢
TEMP 2
Location: 156-023D
L6496-10 - _ BOHOV4 Lo 20-FEB~96 22~FEB-96 28-MAR~9¢(
TEMP 2
Location: 156-023D
L649¢€¢ (1 . BOHOV4 © . 20-FEB~96 22-FEB-96 28-MAR-9:
TEMP 2
Location: 156-023D
L6496-12 ° ° BOHOV4 .. 20-FEB-96: 22-FEB-96 3-MAR-9-
TEMP 2
Location: 155
Water l S C-14 LAL-0209 Hold:18-AUG-96
Wate 1 S TRITIUM(H3) LAL-0066 Hold:18-AUG-96
L6496-13 BOHOVS : .~ 20-FEB-96 22-FEB-96 28-MAR-9
EMP 2
Location: 156RAD1-04
Filt H20 15 S 6010 ICP METALS Hold:18-AUG-96
Fi t H20 15 S 6010 ICP TRACE Hold:18-AUG-96
1L.6496-14 _ REPORT TYPE o '22-FEB-96 22-FEB-96 j-MAR-9
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT
Water l S RAD RPT TYPE 2

Q& AODed 6OlO \CP TIALE Fér- PuNPose
OF PAALYSLS

Page 2

sighature: /(?7 (:2.‘224¢=g
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Account:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1l)

F » 22 1996,

07:07 pm

Login Number: L6496

596

) Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

- pue

Date
Le496-1 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-96
TEMP 2
Loc t on: 157
Water 1 S SCREENING ) Hold:18-AUG-96
L6496-2 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-9¢
TP 2
1 :ati a1: 157
Water 1 S 6010 ICP METAI Hold:18-AUG- 3
L6496-3 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-9¢
TEMP 2
Location: 157
Water 1 S 300.0 CHLORIDE Hold:19-MAR-96
Water 1 S 300.0 NITRATE Hold:22-~-FEB=-96
Water 1 S 300.0 NITRITE Hold:22-FEB-96
Water 1 S 300.0 PHOSPHATE Hold:22-FEB-96
Water 1 S 300.0 SULFATE Hold:19-MAR-96
L6496~-4 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-9
TEMP 2
Location: 157
Water 1 S 353.2 NITRATE Hold:19-MAR-96
L6496- _ BOHOV4 20-FEB-96 22-FEB-96 28-MAR-9
TEMP 2
Location: 157
Water 1 S 9030 SULFIDE Hold:27-FEB-96
L.6496-6 BOHOV4 20~-FEB-96 22-FEB- 5 28-MAR-9
TEMP 2
Location: 157
Water 1 S 350.1 NH3/N Hold:19-MAR-96
1.6496-7 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-C
TEMP 2
Location: 157
Water 1 S GR ALP/BETA LAL-0060 Hold:18-AUG-96
Water 1l S SR-90 LAL-0196 Hold:18-AUG-96
1L.6496-8 BOHOV4 20-FEB-96 22~-FEB-96 28-MAR-¢
TEMP 2 .
Location: 157
Page 1
00:.
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1ln01l)
Feb 22 1996, 07:07 pm

Login Number: L6496

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

Laboratory
Sample Number

L6496-9 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-96
TEMP 2
Location: 157
L6496-10 BOHOV4 20-FEB-96 22-~-FEB-96 28~MAR-96
TEMP 2
Location: 157
L.64¢ 1 BOHOV4 20-FEB-96 22-FEB-96 p 1AR-96
TEMP ¢
Location: 157
L6496-12 BOHOV4 20-FEB-96 22-~-FEB-96 28-MAR-~9¢
TEMP 2
Location: 157
Water 1 S C-14 LAL-0209 Hold:18~AUG~-96
Water 1 S TRITIUM(H3) LAL-0066 Hold:18-AUG-96
L6496-13 BOHOVS 20-FEB-96 22-FEB-96 28-MAR-9¢
TEMP 2
Location: 157
Filt H20 15 § 6010 ICP METALS Hold:18-AUG-96
1.6496-14 REPORT TYPE 22-FEB-96 22-FEB-96 28-MAR-9
ition:
Y o 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT
Water 1 S RAD RPT TYPE 2

Page 2 | §$\
Signature: Zg: ‘{2 > ot

Date: Q-Q;:—f” D&
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199-D5-13
199-D8-4
199-D8-5
199-D8-6
199-D2-5
199-D2-6
199-D5-12
199-D5-14
199-D5-15
199-D5-16
199-D5-17
199-D5-18
199-D5-19
199-D5-20
199-D8-3
199-D8-53

199-D8-54A
199-D8-54B

199-D8-55
699-91-46A
699-93-48A
699-96-49
699-97-51A

4
t

13477 1240
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02k 78k

100-HR-3 GROUNDWATER SAMPLING, PHASE 2, ROUND 10

in

699-101-48A

199-H4-9
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[ Revision 4.
SAMPLE CHECK-IN LIST

Date/Time Received:‘l,zliggfi OTeN SDG#: A¢4;‘,52

Work Order Number: ., £ SAF #:_Ro( S

Shipping Container ID: €S¢7)[\,41%?7 Chain of Custody # ., ..,

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

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

3. Sample temperature e

4. Vermiculite/packing materials is Wet [ ] Ory K]

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

6. Sample holding times exceeded? | Yes [x] No []

Samples have:
____ tape hazard labels

——

Y —~ custody seals appropriate sample labels

Samples are:
X_ in good condition ___leaking
broken _ ~ have air bubbles

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

Yes(X] No [ ]
Notes: ., #

Sample Custodian/Laboratory;ig éz .Qg, g /L s Date:_J - l\g_fg
E

L7475
A ot To: Keriloen Ml ¢ On 3y -22-%¢ B%/w /—-);,.A

33

001 ¢
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LOCKHEED MARTIN /

‘ Sample Login
Logm Review Checkhst

Lot Numberé 4 ybdA

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 logm 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 . YES' NO N/A Comment

1. Are all sample ID’s cofrect?

2. Are all samples present?

e P B

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?

LOGIN CHAIN OF CUSTODY -

i b
‘
:

1. Are the coIlect, receive; and due dates correct
for every sample? :

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

B4k

SAMPLE RECEIVING CHECKLIST

5
Z
=
5
=

1. Are all discrepancies between the COC and the 1ogm :
noted (if applicable)? v . X

e A2AN2E RNEN. | v 2z V07

primary review signature . datc ~ secondary review signature date :
' . 7
Or 35




. . 290 4651 461 -
Lockheed Analytical Services : Page 1 of T

Sample Receiving Checklist ,
Clieat Name: Ly ¢ 4,1, Koo <0 JebNo. L $Y 5L Cooler ID: /s, 52 - .-
COOLER CONDITION UPON RECEIPT - ' ' -

D)

4

C

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

No * Comments/Discrepancics

custody seals intact

chain of custody present

blue ice (or equiv.) present/frozen
rad survey completed

<A [ < E

RN

SAMPLE CONDITION UPON RECEIPT L
’ ' ' ' No * Commeants/Discrepancics

all bottles labeled

samples intact

proper container used for sample type
sample volume sufficient for analysis
proper pres. indicated on the COC
VOA's contain headspace ]
arc samples bi—phasic (if so, indicate sample ID'S): g T

><><><><>;' 5

\
A\

'|MISCELLANEOUS ITEMS

] Yes " No e Cothents/Discrepanqics
samples with short holding times ) K X : . Pl R eSS Ao k=S
P} B / h .

|samples to subcontract . ’ P

ADDITIONAL COMMENTS/DISCREPANCIES

Ccm:plcmdby/date:/7:,vhv'l/L (_,\]) s A PL
Sent to the client (date/initials):

**+ Client's signature upon reccipt: -

Notcs: ® = contact the appropristc CSR of any discrcpancies immediately upoa receipt

#% = pleasc review this information and seturn via facaimille to the appropriate CSR (702) 361-8146

T ©
RS
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I6 13477, 1264

Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)
Bechtel Hanford, "Inc. *‘Rich]and, WA

BOHOV4 _ o L6496~1 _ Water - SCREENING -
L6496-2 : Water 6010 ICP METALS
L6496~3 - Water 300.0 CHLORIDE -~
L6496-3 : Water 300.0 NITRATE -
L6496-3 3 Water 300.0 NITRITE -
L6496-3 Water 300.0 PHOSPHATE
L6496-3 Water 300.0 SULFATE~
L6496-4 Water 353.2 NITRATE -
L6496-5 Water 9030 SULFIDE~
L6496-6 . Water 350.1 NH3/N -
L6496~7 - Water GR ALP/BETA LAL
L 6496~7 - Water SR-90 LAL-0196
L6496-12 - - Water C-14 LAL-0209 -
_ L6496-12 Water TRITIUM(H3) LAL
BOHOVS ™ . L6496-13 o Filt H20 6010 ICP METALS
REPORT TYPE ~ L6496-14 Water EDD - DISK DEL.
_ L6496-14 Water INORG TYPE 2 Rf
L6496-14 - Water RAD RPT TYPE 2
0022
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHOV4

Date Collected:

20-FEB-96

Matrix: Water

Date Received:

22-FEB-96

|Percent Solids:

N/A

Chloride mg/L 300.0 5.6 0.020 23-FEB-96 34057 L6496-3
Nitrate-N mg/L "300.0 0.52 0.020 H 23-FEB-96 34059 L6496-3
Nitrite-N mg/L 300.0 <J0.002 0.010 HU 23-FEB-96 34058 L6496-3
Ortho Phosphate mg/L 300.0 0.033 0.10 HB 26-FEB-96 34060 L6496-3
Sul fate mg/L 300.0 65. 0.10 23-FEB-96 34061 L6496-3
Ammonia Nitrogen mg/L 350.1 0.12 0.050 28-FEB-96 34062 L6496-6
Nitrate-Nitrite-Nitrogen mg/L 353.2 0.54 0.050 26-FEB-96 34063 L6496-4
Sulfide mg/L 9030 < 0.60 3.0 u 24-FEB-96 34098 L6496-5

00:
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: ' LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHQV4 Lo Date Collected: 20-FEB-96

Matrix: Water Date Received: 22-FEB-96

Percent Solids: N/A

ALUMINUM, TOTAL mg/L 6010 4| 0.089 0.027 0.20 BN* | 1 15-MAR-96 | 34692 | L6496-2
BARIUM, TOTAL ma/L 6010 4| 0.093 0.016 0.20 B 1 15-MAR-96 | 34692 | L6496-2
BERYLLIUM, TOTAL ma/L 6010 )| < 0.0010 | 0.0010 | 0.0050 u 1 15-MAR-96 | 34692 | L6496-2
CADMIUM, TOTAL mg/L 6010y | < 0.0040 | 0.0040 | 0.0050 u 1 15-MAR-96 | 34692 | L6496-2
CALCIUM, TOTAL mg/L 60100 |  43. 0.013 | 5.0 1 15-MAR-96 | 34692 | L6496-2
CHROMIUM, TOTAL ma/L | 60104 | 0.016 0.0030 0.010 1 15-MAR-96 | 34692 | L6496-2
COBALT, TOTAL ma/L 60107} | < 0.0040 | 0.0040 0.050 v 1 15-MAR-96 | 34692 | L6496-2
COPPER, TOTAL mg/L’ 60107 | 0.0039 | 0.0030 0.025 B 1 15-MAR-96 | 34692 | L6496-2
IRON, TOTAL mg/L 6010g | 0.070 0.0050 0.10 B 1 15-MAR-96 | 34692 | L6496-2
MAGNESIUM, TOTAL ma/L so100| 17. '0.041 5.0 1 15-MAR-96 | 34692 | L6496-2
MANGANESE, TOTAL mg/L 6010fy| 0.065 0.0010 0.015 1 |15-MAR-96 | 34692 | L6496-2
NICKEL, TOTAL ma/L 6010p)| < 0.014 0.014 0.040 | U I 15-MAR-96 | 34692 | L6496-2
POTASSIUM, TOTAL mg/L 6010 1. 0.40 5.0 1 15-MAR-96 | 34692 | L6496-2
SILVER, TOTAL ma/L 6010 | < 0.0030 | 0.0030 0.010 u 1 15-MAR-96 | 34692 | L6496-2
SODIUM, TOTAL ma/L 60100 35. 0.040 5.0 1 15-MAR-96 | 34692 | L6496-2
VANADIUM, TOTAL mg/L 6010 | 0.035 0.0040 0.050 B 1 15-MAR-96 | 34692 | L6496-2
ZINC, TOTAL ma/L 60103} 0.018 0.0030 0.020 | B 1 15-MAR-96 | 34692 | L6496-2
Antimony mg/L 60104 | < 0.0020 | 0.0020 0.060 u 1 21-MAR-96 | 34695 | L6496-2
Arsenic ma/L 60104| 0.0050 | 0.0020 0.010 B 1 21-MAR-96 | 34695 | L6496-2
Lead mg/L 60100} | < 0.0010 | 0.0010 | 0.0030 | U 1 21-MAR-96 | 34695 | L6496-2
selenium ma/L 6010| < 0.0030 | 0.0030 | 0.0050 v 1 21-MAR-96 | 34695 | L6496-2
Thallium mg/L 6010Qy| 0.0045 | 0.0030 0.010 B 1 21-MAR-96 | 34695 | L6496-2

s
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LOCKHEED ANALYTICAL SERVICES

Sampie Resgults

Client Sample ID:

BOHOVS

Date Collected:

20-FEB-96

Matrix:

Filt H20

>

Date Received: 22-FEB-96

Percent Solids:

N/A

L6496-13

ALUMINUM, DISSOLVED mg/L 6010/_) 0.030 0.027 | 0.20 15-MAR-96 | 34696

BARIUM, DISSOLVED mg/L . 6010 H 0.083 0.016 _0.20 15-MAR-96 34696 L6496-13
BERYLLIUM, DISSOLVED mg/L 6010 Q < 0.0010 | 0.0010 0.0050 Y15-MAR-96 34696 L6496-13
CADMIUM, DISSOLVED mg/L 6010Q < 0.0040 0.0040 0.0050 15-MAR-96 34696 L6496-13
CALCIUM, DISSOLVED mg/L 6010n 38. 0.013 5.0 15-MAR-96 34696 L6496-13
CHROMIUM, DISSOLVED mg/L 6010n 0.0041 0.0030 0.010 15-MAR-96 | 34696 L6496-13
COBALT, DISSOLVED mg/L 6010 )i < 0.0040 0.0040 0.050 -|15-MAR-96 | 34696 | L6496-13
COPPER, DISSOLVED mg/L 6010‘} 0.0034 0.0030 0.025 15-MAR-96 | 34696 L6496-13
IRON, DISSOLVED mg/L 6010 ﬁ 0.020 0.0050 0.10 15-MAR-96 | 34696 L6496-13
MAGNESIUM, DISSOLVED mg/L 601OQ 15. 0.041 5.0 15-MAR-96 34696 L6496-13
MANGANESE, _DISSOLVED { mg/L 6010» 0.058 0.0010 0.015 15-MAR-96 34696 L6496-13
NICKEL, DISSOLVED mg/L 6010,q < 0.014 0.014 0.040 15-MAR-96 | 34696 L6496-13
POTASSIUM, DISSOLVED mg/L 6010 p‘ 9.6 0.40 5.0 15-MAR-96_ 34696 L6496-13
SILVER, DISSOLVED mg/L 6010” < 0.0030 0.0030 0.010 15-MAR-96 34696 L6496-13
SODIUM, DISSOLVED mg/L 6010 q 31. 0.040 5.0 , 15-MAR-96 34696 L6496-13
VANADIUM,_ DISSOLVED mg/L 6010g 0.030 0.0040 0.050 15-MAR-96 | 34696 L6496-13
ZINC, DISSOLVED mg/L 601OQ 0.031 0.0030 0.020 15-MAR-96 | 34696 L6496-13
Antimony mg/L 6010 g < 0.0020 | 0.0020 0.060 21-MAR-96. | 34697 L6496-13
Arsenic ‘ mg/L 6010 Q 0.0037 0.0020 0.010 21-MAR-96 | 34697 L6496-13
Lead mg/L 6010 Q < 0.0010 | 0.0010 0.0030 21-MAR-96 | 34697 L6496-13
Selenium mg/L 6010,/,\ < 0.0030 | 0.0030 0.0050 21-MAR-96 | 34697 L6496-13
Thallium mg/L 6010 [} 0.0042 0.0030 0.010 21-MAR-96 | 34697 L6496-13

e
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanférd Préject (Project BECHTEL-HANFORD)
Client Sample ID: BOHOV4 : LAL Sample ID: L6496-7

Date Collected: 20-FEB-96 Date Received: 22-FEB-96

Matrix: Water Login Number: L6496

Gross Alpha 07-MAR-96 GR ALP/BETA LAL-0060_34110 3.7 2.6 3.7 c pCi/L

Gross Beta . 07-MAR-96 GR ALP/BETA LAL-0060_34110 8.7 2.6 3.5 pCi/L

Total radio-strontium 27-FEB-96 SR-90 LAL-0196_34046 0.42 0.58 0.98 pCi/L
Page 2
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313477, 1270
. LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
~ Bechtel Hanford, Inc. * Richland, WA
Betétel Hanford Project. (Project BECHTEL-HANFORD)

Client Sample ID: BOHOV4 ; v LAL Sample ID: L6496-12
Date Collected: 20-FEB-96 - = : " Date Received: 22-FEB-96

Matrix: Water Login Number: L6496

c-14 . 28-FEB-96 C-14 LAL-0209_34132 : 28. 85. 110 pCi/L
H-3 : ) 09-MAR-96 TRITIUM(CH3) LAL-0066_34127 0 170 220 pCi/L
Page 3
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LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS

LAL-91-SOP-0060
H (o .
:'G'Ry_éAL /BSET_A' LAL-0060 34110

Matrix : Water -
Prep Due Date : 03/19/96

Date Prep Started
Workgroup Number

3 ) )
Lab Ctrl Sample 34110LCST| 2]ics1 | 34110-02° 56 | B-G59318.65%7
Method Blank 34110MBB mBB1 | 34110-03 250 | 8-6704I1%. 5704
L6496-7 34110MS1 MS1 3411004 | | |2t | 8. SI15]%. 5715 lgo
BOHOV4 L6496-7 smp1,M| 34110-05 21 3.572F | B-LUCS N9
Lo_C 3l]]10 1.0 C &b e 7] '
A 24 Se -9 Anr-24] Sc-96 ~  |Start e /76
A pl ] idO ol ot BH0 plf~t| B 37 o /nt]Count Ar T
1D 95-721~1> -] | , 94-G171-93~ ) '
Balance Number : 4002004 ( ) Pipette Number : 1100% ( LCS added by:
> ) : ( ) Witnessed by : gig
cC; Comments : DA mat Iq;,\l( ehouqk sanple
£
” . . V95224
Analyst - £ 2 - " . Checked by: 7;/ Cnt Rm Custody\Date : <2V = 3. (V-



LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION LOG FOR GROSS ALPHA/BETA ANALYSIS
LAL-91-SOP-0060

‘Date Prep Started : 3/6/96 : Matrix : Water

Workgroup Number : GR ALP/BETA LAL-0060 34110 ' : Prep Due Date : 03/19/96

L

- : 2 .
Lab Ctrl Sample - |34110LCS1|:2)]Les1 |.34110-02 | 2 8.6593
Method Blank 34110MBB ImBB1 | 34110-03 | 2] 0.250 8.56704 8.56704 0.0000
L6496-7 34110MS1 MS1 34110-04 | 2| 0.160 8.51756 8.56915 0.0740
2| 0.160 8.5728 8.6463 0.0735

BOHOV4 L6496-7 smpP1.M| 34110-05

[t

24
1.0 mL; 08/01/90

1.0 mL; 01/05/96 41CD
Am-241 Sr-90 Am-241 Sr-90 3/6/96
9.8 pCi/mL 12.0 pCi/mL 8.4 pCi/mL 8.4 pCi/mL
95-721-13-1 VIS:] 94-677-93-1
Balance Number : 40020046 ( ) ' Pipette Number : 71008 () LCS added by: CD
‘ () () Witnessed by:: NA

Comments :

: i
e A T (4}/ V95224
Analyst /. £~ - Checked by: )
. : /




Workgroup No: GR ALP/BETA LAL-0060 34110

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

LAL-91-SOP-0060

34110DUP1|s1-01 |34110-01 100 18 6.3 0.109 2,50 2.51 3.02 3.72 |[DUP1 C 03/07/96
34110LCS1[e1-c1 |34110-02 100 317 4, 0.148 4.27 4.67 1.23 1.66 |LCST 03/07/96
34110MBB [B1-c2 |34110-03 100 4 5.1] 0.215 0.49 0.49 0.88 1.10 |MBB1 03/07/96
34110MS1 l1-ca [34110-04 100 226 45| 0.108 7.77 8.29 2.58 3.29 |[MS1 C 03/07/96
L6496-7 te1-c4 [34110-05 100 20 5.9] 0.107 2.61 2.62 2.95 3.66 |SMP1,MS | 03/07/96]
Comments : 34110LCS1 Alpha LCS Recovery = 37.9/38.9 = 97.4 %. 34110MS1 Alpha MS1 Recovery = 54.1/52.6 = 103.2 %.

L6496-7,-34110DUP1 RPD = 19.9 %, RER = 0.13

MBB = -0.09 pCi/L = > less than RDLHAMDC).

V95224

Date Completed
A Signature

co
&

_w

Checked by :

i}

K




LOCKHEED ANALYTICAL LABORATORY

BETA ACTIVITY CALCULATIONS FOR GROSS ALPHA/BETA ANALYSIS
LAL-91-SOP-0060

Workgroup No: GR ALP/BETA LAL-0060 34110

34110DUP1]iB1-D1 134110-01 100 264 | 105.7 | 0.409| 0.258 10.68 2.59 2.65 3.29 3.48 {DUP1 03/07/96
34110LCS1|is1-c1 |34110-02 100 | 1058| 102.6 | 0.415 | 0.250 38.13 2.90 3.47 2.05 2.16 |LCS1 03/07/96
34110MBB |iB1-c2 ]34110-03 100 83 99.1 ] 0.420] 0.258 -0.68 1.13 1.13 1.98 2.10 |MBB1 03/07/96
34110MS1 [B1-ca |34110-04 100 992 | 101.9] 0.405] 0.258 57.87 4.50 5.35 3.26 3.45 |MS1 03/07/96
L6496-7 1-c4 |34110-05 100 232 | 104.9} 0.401 | 0.258 8.66 2.52 2.56 3.34|  3.53 |SMP1,MS | 03/07/96
Comments : 34110LCS1 Beta LCS Recovery = 38.1/42.0 = 80.8 %. 34110MS1 Beta MS1 Recovery = 49.2/52.1 = 94.5 %.

L6496-7, 34110DUP1 RPD = 20.8 %, RER = 0.39

MBB = -0.69 pCi/lL => less than RDL{HAMDC]).

V95224
Date Completed : >- )~ 1(o A
Anist Signature : G Checked by : ri
(e}

(Go]
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CERIIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclida Am-241 Custiomer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 + 0.5 years P.O.No.: O06LAB1245
Catalog No.: 7241 te Reference Date: November 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radioactivity: 0.997 4Ci.
Deacription of Solution
a. Mass of solution: : 5.0007
b. Chemical form: o AmC13 in 0.5N HC]
c. Carrier content: ol None added
d. Density: 1.0077 nl @ 20°C.
Radioi ..
None detected
Radioactive Danghiers
None detected
Radi lide C
: 0.1994 4Ci/gnam..

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measurcment ‘
a. Systematic uncertainty in instrument calibration: +2.0%

b. Random uncertainty in assay: i +0.7%

¢. Random uncertainty in weighing(s): ' +0.0%

d. Total uncertainty at the 99% coafidence levei: +2.7%
NIST Tracesbility

This calibration is implicitly traceabls to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from "Table of Isotopes”, Seveath Edition, edited by Virginis S. Shirley.
2. IPL participates in an NIST messurement assurance program (o establish and maintain implicit
traceability for s number of nuclides, based ca the blind assay(and later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

B Q%AI..ITYEI CONTROL

ISOTOPE PRODUCTS LABORATORIES
| 1800 No. Kcystone Stroet.,.

‘Burbenk, Califomnia 91504

(818) 843 - 7000

0085

e
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CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide Sr90 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 28.5 + 0.2 years P.O.No.: 06LAB1245
Catalog No.: 7090 1> Reference Date: November 1 1991 12:00 PST.
Source No.: 388-99-2 Contained Radioactivity: 1.018 WCi.
Description of Solution

a. Mass of soluticn: 5.0012

b. Chemical form: SrCI2 in 0.1N HCl

c. Carrier content: None added

d. Deasity: 0.9996 gram/ml @ 20°C.
Radioi .\

.None (Y-90 daughter in equilibrium)
Radioactive Daughters
Y-90 daughter in equilibrium
Radi fide Concentrati
0.203 #Ci/gram,

Method of Calibeation
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measaroment

a.. Systematic uncertainty in instrument calibration: +1.5%

b. Random uncertainty in assay: +0.5%

¢. Random uncertaingy in weighing(s): ' +0.0%

d. Total uncertainty at the 99% confidence level: +2.0%
NIST Traceability

This calibeation is implicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from *Table of Isolopes®, Seveanth Edition, edited by Virginia S. Shirley.
2. lPLpuuapatesmmNIS’rmemnsnmcep:ogxmtoestabhshmd maintain implicit
tmceahhtyforlnmnbuofnuchdes besed on the blind assay(and lates NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

Q’iﬁi% CONTROL

0089
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Continued From Page

] PROJECT

[ Lo |
s . STANDARD DILUTION RECORD o
: A ~ Dilution Source Information
- | o Wy (3014
Isotope: = » o Am- 24V { ﬁr‘/‘{ 90 MS
Losipeck S | o '
Parent B%Number ) _ 92-353. 8l-y ¢ 94-06717 .92 -1
Vendor or Certificate 1.D. # of P’arent Standard: |
I .
Diluted Source Logbook 1.D. #: ’ Sea ‘éﬁgﬁ
..l Balance Vérification?: o ’ Ne.s _
!l Diluent Used: S ‘ _ I M HND3
Dilution )
[ {| *Diluent: : LM HNO3 -t 10ml S¢ Cacrier (e "f/&l) o . [’ :
' *Density of diluent {g/mi): ' 1.0290 g/ml . _
' I it
a: Parent Specific Activity: , 1002.4  <iged.2 pCilg e |/5/96
b: Amount of Source Transferred: 4.070 :. 404,5 g'
Pl e Total amount of Dilution:: . - - 500.0\ g
i ‘ ;
:r d: Total Volume of Dilution: 514.5 ml :
. ‘ : ~ , An-24l S\ - 90 : : -
||l e: Activity of Dilution {a*b/cl: 8.6 8.13 pCilg € /s/9% '
| ' I - : .
. |If: Activity of Dilution (a *b/d) R-40 a.37 °  pCi/ml
Ditution Logbook L.D. #: : 94-%141 . 93-1
- * Sely-10 & a,vt\l\w:w. A‘TH“'H eperld B kagin Sv 9°'AL“'.I\;lt‘ “Z. -
|- . , o
Prepared By: C]-—\ C.. Mm_Q_, ~ Preparation Date: . 115/ o
. B { ‘ .
Reviewed By: D«,(, ILLIZN,A_ Review Date: WARAT
“1f the diluent rén;ains unchanged from the diluent used for the dilution source, then a weight dilution of a wchume unit source 'a;e__
can be performed without a density conversion, If the diluent changes, a weighted proportion density coruarsian is necessary. -
- Head and Understood By )
Signed - . Date - o Signed » Date
0050
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PROJECT (IO 1; 270 Contmued From Page
Uil A8 5y 8 Rl T
— ! :
, INITIAL STANDARD DILUTION RECORD |
- Standard Information: v o
Isotope: 3,( 50 ‘Vendor: 19
) . 0l8 g S :
Activity of Standard Received: 500ty uCi Vendor 1.D. # —
Weight of Standard Received {g}: 5.0012. @ LALILD. # ANGo A9 _
Standard Activity (pCi/g): 2.0%c 5 _pCilg | NIST Traceable ? Yes
Halflife in Years or Days: 29.1 yrs Certificate #: 388-99-2
Reference Date: n/1/9\ Receiver's Name: FREE
- Date Received: IZ/ 9}

Primary Dilution :

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activ.ity (pCi/g):
b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

d: Total Diluted Volume (mL)

@: Activity of Dilution by Weight (pCi/g} Ia

f: Calculated Density of So_lution {g/mi) [c / di:

g: Activity of Dilution by Volume (pCi/mL)} [e * fl:

h. Dilution Logbook I.D. #:

*bl/cl

Yes

M _UNOs (\1-02.905/.-&3
1-844 ES oCifg @, 1/5/%
4.949 9
100. 0\ 9

97.19 mlL

” 8125.0 JpCilg @ 1/5/96

1.0290

g/mL

9389.9 pCi/mL

94 - 0p17-94-1

Preparation Date: 1/5/9¢

Prepared By: (L——j O‘Mu‘Q
L i

_L/;” 74

Review Date:

Purity/Cross Check Performed By:

Reviewed By: | %@'~ M*\

Cheack Date:

Signed Date

Signed

Date

0031




PROJECT &ﬂmlﬂmwuvw

—  SECONDARY/WORKING LEVEL _
; STANDARD DILUTION RECORD -
! .

!
{ e - e

'

Dilution Source Information -

| Isotope: S¢-90 _
|{Parent Barcode Number ANDDA9 -
|| Vendor or Certificate I.D. # of Parent Standard: —pAdeTT=o 1+ 388-59-2

Diluted Source Logbook 1.D. #:

94 - 3677-91- | -
. Balance Verification?: . '

A

. \je,s """"
r""‘- -
;% | | Diluent Used: l.oM HNOa . —
8 — —
r Dilution - =
| | *Diluent: 1.0 ¥ HNOa :
";;-_' —  {*Density of di!uent‘(g/ml): 1.0290 g/mi -
‘ a: Parent Specific Activity: 912.5.0 pCilg @, X 1/5/96 -
‘i T . —————
; ——- | b: Amount of Source Transferred: b.OIZ g : ‘
e‘ T e Total amount of Dilution: 109.70 g h
| —- |d: Total Volume of Dilution: 106- 6\ mi

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

Dilution Logbook 1.D. #:

.. . Prepared By:

AR

e: Activity of Dilution (a*b/c): @ pCilg 1/5/96

S1A.b pCi/ml

94 - 3677 -92-1

Preparation Date:

\/5/94

1 /679 ¢

Review Date:

*If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

Signed Date

can be performed without a density conversion. If the diluent changes, a weighted propomon density conversion is necessary

Read and Understood By

Signed
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' ' Notebook No, O 221 29§
PHOJECT M a‘[ /\ -2 Y m 2 Continued From Page

Gtr ¢ Lw f;xl. o) 4 Gl |
Guar byl ool oo | |} 1
3B¢4cb- N ;j?u'sﬂ 719 -da2s- ¢t | T AL
Tz =3 Aol el | ] | Bl
1 o] et | a4
| G/L'/Lya. 9,400 6_.‘-24179& A/} baflo
ﬁ} UTI gﬂo\ 0
4
/7/1 Jl-\:t:&a Mw—j I 4 by~ O &IO—ML VUE
el 4l WA 0T Voo me | JTZE. (0] 5| péen)
gel lgb b4 LG4 ol ol ¢ A
P EASYEPRE N ¢d. 5744 WIF)
41983 44 03 job | Yoy, LA4Y
¢ Z
AT i L1 o 1%79%@@ < W 5281l VAl
‘ ¢ Nod !, Wl
Donedsy L 0-50 HELE (1003 W 5 [ => q. BN TH8 4l /oy % tlod 350Ph
T 0.po *%L@, : ¥ |p.bo98/0 4CYY
REENR TN AA 4 g d pls
T .‘ ) i 4
T
4/.%/1,
| | T
//,
—T | L
P 0
‘\‘_‘ Continued on Page .v
| ReadandUndo ‘ 0093
%&ﬂ: | -5Z12 _?_M—' ‘ 7//J/$1
\ : ’ e oL Dete J



‘Notebook No. 292 : 8

'PROJECT ﬂ?n—qu /e diah

- ContinuedFromPage ________ = T, 7=
| | ' . )78
| | ISOTOPE DILUTION RECORD | | ’fq{
[ Jsatiee 241 2
| Secon dau[&!grkmg Level Dilution' .. ' ‘ ? -~

_ - 8,
— Date:éf:ﬂ ’?3Preparer’s Narhe: AA‘__[d_ﬁhﬁ_ | - - |

Pipet Check / Balance Wt. Check Done"(s/{

—  Diluted Source ID (Iog#): ‘7/*-27’5‘“ go~{—"
: Diluent used: O - i;N HC{
| : Al Source activity: ’2/70‘) 0(15’"/4 (?774 f’[’& /?’ )
B B: Amount of source transferred: (0 - 3 23‘5—3
S o C Total amount of dilution: (oo . / 02—7 ‘3/

D: Act1v1ty of dilution (A*B/C) 2237, 70 dp’"/ g/
- E: Density of Diluent: _/~ 06/ ? / ml,
*F: Act1v1ty by volume (D*E) ZZLfo 4 Ap m / N—Q

. - DxlutlonLogBookaﬁg_’ﬁ‘Bfr‘ ?2 35’3 9—’ | -—
— Reviewed by ?/ Date: ’7/ 7/73 -

: _ — a
B RPE u r &  Gatna Seer | 1 dod 5 -
i Cled | Hﬁftm fuﬁ' =

24, N 4" ‘G'Ip" 1 P

{iplocludls AR AEN
“)u(l %14’: (5 2549. 4yl q’inuedmpage IU/A

)

. Read and Understood By

5R-93

. A 1
J : Date .
// . Signed - . nna
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NOteLOOK NO. _Q (Ll 13
PROJECT Continued From Page
T T Y Y T T - T T T 1 I i 1 ]
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD
B * Dilution Source Information
|| Isotope: » Am=241 _and S.¥~90
| [[Parent Barcode Number ) AAO0p 30 AA004¢
[— . : » ; Ang-2¢1 TPr 3¥¢ ool
L— || Vendor or Certificate 1.D. # of Parent Standard: Sny-90 MNETr Ses 42196
' , Anm—241( §1-0225—Go~/
Diluted Source Logbook I.D. #: . Sy —qo 91L-0225-20~-2
Balance Verification?: : ' . %J
Diluent Used: , . ‘ O, | N /1"1103
Dilution
*Diluent: o O. I[N Hwos L/ZW; SP(MOS /6
*Density of diluent (g/ml): N A L
A , Au-241 - R0 pCC/nls
a: Parent Specific Activity: S~ -90 boos wyCSfele pnn /g0
An—24( 0.8 C
b: Amount of Source Transferred: Sr-90 pg-g-ml
c: Total amount of Dilution: _ Soo ,‘f}_
d: Total Volume of Dilution: - 500 4 L
—1 e: Activity of Dilution [a * b/c): M4
- L Ane-241 9.91 rE/hf-
f: Activity of Dilution (a * b/ d): _ SrY~90 ]2 pQ/m(, n ?/I /?0
‘ o ] 4 -
|| Dilution Logbook 1.D. #: 95 -721-)3-1]
Prepared By [)‘..(_ m‘,\ ' Preparation Date: §/23 /95
— Rev:ewed By: q‘—jok M Q ~Review Date: 8/24
*If the diluent remains unchanged from lhe dlluent used for the dilution source, then a weight dilution of a volume unit source
can be performed without a density conversnon If the diluent changes, a weighted proportion density conversion is necessary.
IIIJJJI1111—111‘1111-1-111{
: ' Read and Understood By ‘
. 0095
Signed : Date Signed Date
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-24 ! Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 1432.7 £ 0.5 years P.0.No.: ) O6LAB124S
Catalog No.: - T4 “ Reference Date: November 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radicactivity: 0.997 Wi
Description of Salution

a.-Mass of solution: . 5.0007

b. Chemical form: AmC13 in 0.SN HC1

¢. Cagrier contens: - Noas sdded

d. Density: 1.0077 gnavmi @ 20°C.
Radioi o

None detected
Radicective Dsughicrs
' Noge detected
Radicanciide Concentration
' 0.1994

Method of Calibrstion
Weighed aliquots of the solution were assayed using a liquid acintillation counter.

Uncertaimty of Measaresaent

a. Systematic uncertainty in instrument calibration: +2.0%
b. Random uncertainty in assay: +0.7%
¢. Random uncertainty in weighing(s): +0.0%
d. Total uncertainty at the 99% coafidence level: +*2.7%
NIST Teaceability
NMWWmehNMdeMTm
Notas

1. Nuclear data were tzken from “Table of lsotopes®, Seventh Edition, edited by Virginia S. Shirley.

2. IPL participaies in aa NIST messurement assuranco program to establish and mainiain implicis

" traceebility for 2 sumber of auclides, based on the blind sssay(and lassr NIST cestification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15)

&ﬁ; CONTROL

0095

(315) 843 - 7000 _
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Read and Understood{By

R &
Date : Signed

7//3/%,
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P Bty

,f" N T i 15 A PHOTOCOPY OF THE CERTIFICATE v
. ‘ | gfe}gm% ng\ﬁ l:wu.so TO YOU UNDER -
&/ National Fnstitute of Standardg & Techmology

- @@ertificate

Standard Reference Material 4919-G
Radioactivity Standard

. Radionuclide Strontium-90
Source identification 4919-G
Source description Solution in NIST borosilicate-glass ampoule M°

Solution composition Strontium-90 plus yttrium-90 plus approximately
95 ug each of non-radioactive strontium and

yttrium per gram of 1-molar hydrochloric aci @
Mass Approximately 5.0 grams -

Radioactivity conceatration 4514 x 10* Bq g*
Reference time 1200 EST August 1, 1990
Overall uncertainty 1.05 percent @
Photon-emitting impurities None observed 9
Alpha-particle-emitting impurities Noae observed @

Half life 285 + 02 years @
Measuring instrument 4P liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, Ioaizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899 William P. Reed, Acting Chief

" zuary, 1991 Office of Standard Reference Materials

*Notes on back
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STRONTIUM-90
LAL-91-SOP-0196




LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS
TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196

Date Prep Started : /) _ Z] - ?6 ' ‘ Matrix : Water
WorkGroup : SR-90 LAL-0196 3404 :
L6428-2 34046DUP1] 1. {our1 |34046-01
~ {Lab Ctrl Sample 34046LCS1]::2:jLcs1 {34046-02
Method Blank 34046MBB |3:|m8B1 |34046-03
BOH6L5 L6428-2 -4:|smP1 |34046-04
BOHOV4 ) L6496-7 B 34046-05
) 8. ' ~
7
'8
9
10.
11
12
13
14
15
16
17
18. |
19
|20
21
22
23
: 24 |
Conc&Vol of Carrier |9- oLZZS’q fo.Snd - plEml Act & Vol of LCS AN
Carrier Exp Date 2.3 9% 7 LCS Ref Date: Z2-21-96
CarrierAD#: i . | Q4 -65) - 20 LCS ID#.- . Solint A ‘
Balance Number 4 w0l ( ,)/ Pipette Number : __ [397¢¢ (W Carrier and LCS added by: _ ) 227494
() 134458 ( / Witnessed by ;&4om 2-171-96 '
Comments :
' . , V96024
rC—D-,» Analyst : 9’)&) 2 27 "% Checked by : /)é’._// Cnt Rm Custody\Date : =9 DY V(e
= - A .




Date Prep Started :

2/27/96

LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS
TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196

Matrix : Water

34046 ‘Prep Due Date : 02/27/96
L6428-2 34046DUP1| 1 |oupr1 [34046-01 0.5 0.5 2/27/96 6.8588 | 6.86856 0.00976
Lab Ctrl Sample 34046LCS1{- 2:|Lcs1 |34046-02 0.5 - 0.5 |2/27/96| 18:20 { 6.8698 | 6.87845 0.00865
Method Blank '34046MBB |:3:|meB1 |{34046-03| . 0.5 0.5 2/27/96 | 18:20 | - 6.8747 | 6.88442 0.00972 «
BOH6LS L6428-2 1 4:lsmMP1 {134046-04 | 0.5 0.5 2/27/96 | 18:20 | 6.83943 | 6.84896 0.00953 &
BOHOV4 L6496-7 3 34046-05 0.5 0.5 2/27/96 | 18:20 | 6.84333 | 6.85316 0.00983
7
=8,
-9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
S 24
Conc&Vol of Carrier- | 24.50 mg/mL; 0.5 mL 26.78 pCi/mt; 1.0 mL AW
Carrier Exp Date © - -30-Sep-96 ' 01-Apr-94 2/27/96
Carrier:ID#.:7:: & - 94-658-20 LCS.iD# % 94-677-44-1 : : LV
Balance Number : 40020021 () Pipette Number : 139746 () Carrier and LCS added by: AW
. {0 134488 () Witnessed by : DSM 2/27/96
. Comments : '
V86024
E Analyst : X ¢ ALD Checked by : P, / Cnt Rm Custody\Date : '
] :

DAR TriRny 4



LOCKHEED ANALYTICAL LABORATQRY

COUNT DATA AND CALCULATIONS FOR STRONTIUM ANALYSIS
TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196

WorkGroup : SR-90 LAL-0196 34046

S N L | Date | _

LB1-C1 DUP1| 0.797 1560 | 23396 0.443 | 02/27/96 | 21:40 1.049 377.31 19.12 0.93 0.98
Le1-c2 {34046-02 |LCS1 | 0.706 150 3096 149] 0.437 { 02/27/96 | 21:40 1.049 54.75 3.39 1.05 1.10
Lei-c3  [34046-03 |IMBB1| 0.793 150 168 152] 0.443 1 02/27/96 | 21:40 1.049 0.26 -0.67 0.93 0.98
LB1-c4 {34046-04 |SMP1| 0.778 1560 ] 22370 167] 0.439 | 02/27/96 | 21:40 1.049 372.85 18.94 0.98 1.02
Le1-D1 |34046-05 0.802 150 184 158 0.444 | 02/27/96 | 21:40 1.048 0.42 0.58 0.94 0.98

|
COMMENTS : 34046LCS1 Sr-Tot LCS Recovery = 54.75/51.18 = 107.0 %.

L6428-2, 34046DUP1 RPD = 1.2 %, RER = 0.12

MBB = 0.261 pCi/L = > lass than RDL(HAMDC).

Date Completed : o) o 3(_2

-
Analys®s Signature : e .
vSTs Signatun Y kjo_@:?__ Checked by : ﬂ£ 2/

ve6024
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: MOO“‘
‘RIS 1S A PHOTOCOPY OF THE CERTIFICATE v

"WHICH 1S BEING MAILED TO YOU UNDER
SEPARATE COVER. |

et National Ingtitute of Standardg & Technologp

@grtificate

Standard Reference Material 4919-G
Radioactivity Standard

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-G

Solution in NIST borosilicate-glass ampoule )*
Strontium-90 plus yttrium-90 plus approximately
95 ug each of non-radioactive strontium and
yitrium per gram of 1-molar hydrochloric acid @
Approximately 5.0 grams ’
4514x10° Bq g*

1200 EST August 1, 1990

1.05 percent @

None observed

None observed ©

285 + 0.2 years @

4xP liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, Ionizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
" <uary, 1991

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

*Notes on back



NOTES

M Approximately five milliliters of solution. Ampoule specifications:

" body diameter

wall thickness.

- barium content
~ lead oxide content
-« other heavy elements

@ Solution density is 1.014 = 0.002 g/mL at 21.5 °C,

165 £ 0.5 mm -

-0.60 = 0.04 mm

less than 2.5 percent
less than 0.02 percent
trace quantitics

@ The overall uncertainty was formed by uiking three times the (juidratic combination of
standard deviations of the mean, or approximations thereof, for the following:

a) liquid-scintillation measurements
b) gravimetric measurements

c) dead time

d) background

e) detection efficiency

f) decay-scheme data

g) half life ,

h) radionuclidic impurities

0.01 percent
0.05 percent
0.10 percent
0.01 percent
0.30 percent

- 0.10 percent
0.01 percent
10.10 percent

®  The limit of detection for photon-emitting impurities is:

0.01 y 5'g" between 50 and 1900 keV.

®  The limit of detection for alpha-particle-emitting impurities is:

0.05 a s'g.

©  NCRP Report No. 58, 2nd Edition, February 1985, p. 365.

For further information please contact Dr. Larry Lucas at (301) 975-5546.

4919-G
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- NOTES ON THE. USE
| OF
STANDARD REFERENCE MATERIAL 4919G, STRONTIUM 90

The activity of the strontmm-90 m the ampoule is gwen per gram of solutlon If transfers are made
by volume, the densxty given on the ‘certificate can be used to compute. the actmty per unit volume.

The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium with

its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled to
get the correspondmg total beta-partxcle-emxssxon rate.

-If the solution is to be used for making quant1tat1ve sources, it should be kept tlghtly sealed so that

evaporation, and the consequent change in the radioactivity concentration, is minimized. Glass
containers are best for storage

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommend
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to
the liquid-scintillation cocktail. We typically use a carrier solution contammg 4 mg of strontium per-
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsion-
type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to
prevent the radioactive strontium-90 from plating out on the vial walls. - A set of liquid-scintillation
vials that cover a range of sample-solution masses should be prepared and monitored over several
days to ensure that the efficiency is constant.

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss of
low-energy beta particles can be computed using the integral-discriminator-extrapolation technique
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing technique
with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403). '

The aetnhty concentration given on the certificate is as of 1200 hours Eastern Standard Time,
August 9, 1990. To convert from EST to your local time, the table given below can be used.

TO CONVERT FROM EST TO:

EDT Add 1 hour
CDT Same as EST :
CST Subtract 1 hour
MDT Subtract 1 hour
MST . Subtract 2 hours -
PDT Subtract 2 hours .
PST ~ Subtract 3 hours

"UTC Add " 5 hours



_ A ISOTOPE VOLUME DILUTION RECQRD H’\ﬁm
Isotope: _SL:ZO_ . ndor NIST Reference Date:[200 EST £~ +§
. Total Activity: NA - Vendor ID: SreH H(3- C7 Receive Date: (0 -30 -[9Q( A
Total wtg_~~5-0 % NIST tracesble YN Cert #_41/ ?’GI ) 'A_QJ’L o2 #MS

Activity UNITS/g ﬂﬂﬂﬁég--convened to dpm/g Jo& Kton Mnat

PRIMARY DILUTION: Pr o Vlmi
Date: ['H?l?l PreparersName MLQ VM NU?U‘]

a: Decay corrected actlwty 2 70(? X[ 0 dpm/g {* if <100yr decay correct 10 preparation date)

b: ‘Wt. of Volumetric: "~ é 0.28/ 4’ g Balance wt check done ()

¢: We. Volumetric + source: __ 65+ 2000 o Die JHEAC)

d:. Wt. of source transfered (c-b): ‘f~‘? /Jé g e: Wt of diluent + source: N A

£ Vol. of diluent + source: __{ ©© mL g: Activity of dilution ta'd/a):_AMﬂ_dpm/g

h: Density (e/f) _M_ g/mL i Activity by volume (g*hk: [332( 5Y dpm/mL

Dilution Log Book ID: j{ 225_"‘30"( (SRH f?/?@ 4) '6000 67 ’oc: /m

Date: 6"6 ? Preparer's Name.

3 mwtu adaity 515764

A: Decay corrected activity: . : % if‘ '< 100yr dacay cofrect to preparation date)
-B': Wt. of Volumetric:“ o N / A g o Balance-wt check done (i)

C: Wt \)olum«ric + source: /J!H g ‘ Dilyent: 2 [N HNO3

D: Wt. of source transfered: N / A 0 E: Wt. of diluent + source : _AL,ZB_ 9

F: -Vol. of source transfarred: _L_ mL G: Vol. of diluent + source : _ﬁﬂ_ mL
H: Activity of dilution (A*F/E): _ /AI[[ A dpml/g H nsntv (E/G): %43_ g/mL
I: Activity by volume (A*F/G),{H*!) or (A*D/E): /ﬁ%i:r 4‘ 04&«* |
B o, J\’/
Dilution Log Book iD: ?!’22_5- 63 / 0 S‘r ?O
book T /A . ' ‘
e:;iev;gd by: R pafe: LL[‘T/"(E | 23 ,0 /pv( Y ?o

0102




- SECONDARY/WORKING LEVEL
f STANDARD DILUTION RECORD

Dilution Source Information

io

Isotope: : _S;r - 70

Parent Barcode Number | .‘;{e;——AgM- AA o
Vendor or Certifié#te .D. # of Parent Standard: | SRN 4415-G

Diluted Source Logbook I.D. #: q)-225-30 - |

Balance \Verification?: - | (/C.S

Diluent Used: | M HCL '

B s A . Fe——
— — Dilution

*Diluent: _ | H ch’

*Density of diluent (g/ml): | | AA g/mi

a: Parent Specific Activity: 0o, i%.'/;‘ o ?/1_/ 7o

b: Amount of Source Transferred: 6.5633 ¢

¢: Total amount of Diluﬁon: | j]2Y. &/5YS g
d: Total Volume of Dilution: N:a mi

e: Activity of Dilution [a®*b/cl:’ 2Y.27 pCilg !C:/-J-
f: Activity of Dilution (a * b/d) _2Y.27 . oCiml

Dilution Logb& 0. & 99—-0677-25-]

Preparation Date: LL/s/5y
Review Date: IZﬁ’i:#

*If the diluent remains unchlnqid from the diluent Used for the dilution sourcs, then s weight dilution of & volume unit source
can be performed without a densifv conversion. If the diluent changes, & weighted proportion density convarsion is necessary.
e

Prepared By:

Reviewed By:

0159
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ACSES !
S

U.S. Environmantal Protection Agency

Environmental Monitoring Systems Laborstory-Las Vegas
‘Nuclear Radiation Assesgment Division

“ Calibration Certificate

is

Description

Fncostsasmcise| Strontium=-90 | w28,
Nomuinal scuviy [ 2 7j l nano c@
Nommal volumae E mi wwoule /bodtie Sar 9 4 00 3_ 1
Measurement Activity of principal radionuclide
Actrvity per gram of this solustion
{ 5.40 |{ nano=e|+| Strontium-90 B

2t 0400 hours PST on Aprll 1, 1994

Activity of dsughter radionuclide

The principel vty wes ied 8t 1he queted tne by

[ 5.40 1Lnano~~* P gram

ol the deugter nuctide ‘ Yttrl}!_g-99 I

Total mass of this solution

Approximately 5.0 "™

Method of measurement

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Uselul Life

Thig recGonuctide has deceyed theough hail ves SiRCe € was obitwned by EMSL-LV

Mvmﬁnmnmmmmuﬂmumm« | éggust 1994 I

This dilution was prepared for the 1994 ASTM

Collaborative Study of a test method for the
determination of Sr-9C in water.

Ho
CHLie




f

G ITH77 3706
AL 1a

Purity

The manufacturer states that activities other than that of the principai nuclide

and of its daughter nuciides, if any. were estimated/known to be:

less than

() equal to
— y less than

(2) - equal to
less than

(3) equal to

The activity of impurity (1) is not (2) is not (3) is not
included in the quoted tigures of the principal activity.

%

of the principal activity

%

of the principal activity

of the principal activity

Random Errors

Tha pracision of this standard was such that the certified value of the radioactive
concentration of the principgl activity had a standard error (sm) not greater than ¢ | 0.1 %I
(The 99.7% confidencs limits are given by t(sm) whera t is obtained from the student t factor

for the degree of freadom (n-1)).

The maximum uncertainty due to the assessable systemstic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the ssparste arithmetic summation of the
positive and negative systematic ervor ( +§ - § ' ). These have been estimated not to exceed

+3.8 %jorf-3.8 %

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of

the quoted result from the true value. it is a combination of random error [t(sm)] at the 99.7%
confidencs limits and the worst case estimate of the systematic errors (+3, -5 )

The overali uncartainty is therefore caiculated on the besis of + [t(sm) 06] .= [t(sm) 06]

andis [+4 0 %l. |- 4.0 %|of the quoted radicactive concentration.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities (no allowanes {or evror in thess assumplions or the
assumption of quoted half-life have been included in the statement of sccuracy above).

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by

beta emission.

Chemical Carrier content per gram of solution: Other components:

Composition ) .

of sf.?,,io,, 30 micrograms strontium 0.1 M HC1
Proservalivq:

Remarks

Date Certificate Prepared

Approval Signature

April 26, 1994

==

Ravised 1/84
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> § ?/0 M H ’ 1 m ‘m - Notebocx o, II_ULZQ:
" OROJECT r Continued From Page

INITIAL STANDARD DILUTION RECORD

4 Standard Inlormatlon

'Isotope:

Activity of Standaed Received:
Welght of Standard. Recenved {g):
Standard Acﬁvnty {pCi/g): ‘

Halflife in Years or Days:

Reference Date:

Sr 90,

3:1%s0%
50 0

5 47(:0 pCilg |

YA
4. 1494

uCi

yrs

Vendor:

‘Vendor I.D. #

LAL 1.D. #:

CPA

 Jap3-]

NISf Traceable ? . |

Certificate #:

Recei\rer's Name:

Acs5ay |

Ues

%4003 -]

K i

§-3-14

Date Received:v

Primary Dilution -

Balance Verification?: V!f 5
Diluent Used: | 0 lH HCI
a: Decay Corrected Standard Activity (pCi/g): § 4 X0 3 pCilg
b: Weight of the Soerce Transferred (g): ‘4 9 (07 o 9
c: Totalldiluted weight {g): ‘-f ‘i q l 'f 9
d: Total Diluted Volume {mL) 7 5—0 L mL
e: Activity of DiIution by Weight (pCi/g) | [a*b/cl 6/37 . 4 pCL
f: Calculated Density of Solution (g/mi fc / 1 01982 gme
g: Activity of Dilution by Volume (pCifmL)  [o o | 5%- LI"I _pCifmL
. Dilution Logbook 1.D. #: '%’ ' IH‘ - 8\' - ;ﬁ 413 ;1§;}(-

Prepared By: ﬂ’lfwu u()M Preparatlon Date:
Purity/Cross Check,\ierforfned By: ‘ Check Date:

fole94
e/z 0/5v

Revnew Date_: .

\ Revuewed By:

0112

Signed Date SIgned : Date




i
: M Notetook MNo.

Continced From Page

' SECONDARY/WORKING LEVEL
' STANDARD DILUTION RECORD

Dilution Source Information

Isotope: , 7 Si’ - ?'O

CHe1q¢ ,
Parent Barcode Number o _ ‘ /4(:522’ \
Vendor or Certificate 1.D. # of Parent Standard: EFA: '7¢00 3 - /
Diluted Source Lagbook L.D. #: o 93-47¢ -p2 -
Balance Verification?: | ‘  Ues |

. \ _ )
Diluent Used: ’ d / H H CI

Dilution

*Diluent: | 0. M Hel
*Density of diluent {g/ml): S ﬁ/\/(LA’ ) ' .
a: Parent Specific Activity: " 5_36 . L)‘# lpCL/h’bQ)

b: Amount of Source Transferred: 5 00 !8 g
c: Total amount of Dilution: [100- 20 4
d: Total Volume of Dilution: /\/ /A
. 71
e: Activity of Dilution fa *b/¢l: /\}/A'

f: Activity of Ditution (a * b /d): . 2 é Z&JQ{/M/Q

Dilution Logbook 1.D. #: | 94—6 17~ L{ﬂ - L |
Prepared By: %&Oj (,L) eV Preparation Date: : 3’2 "U/
Reviewed By: { 3‘1 “ t 7. Review Date: 3/3/5s”

If the diluent remains unchanged from the diluent used for ths dilution source, then a weight dilutjon of a volume unit source
can be performed without a density conversion. | the diluent changes, 8 weighted proportion

sity copversion is negessary.

DWW A 0118

: Ny 1
Signed . Date - Signed /]7 Date




" CARBON-14
. . LAL-93-SOP-0209




LOCKHEED ANALYTICAL LABORATORY 39"

SAMPLE PREPARATION WORKSHEET FOR C-14 ANALYSIS
SOP-0209

Prep Start Date : Matrix : Water

orkGroup C-14 FAL-0209 34132 Prep Due Date : 14-Mar-96
L6496-12 32 -01 .
Lab Ctrl Sample 34132L.CS1 34132-02 |
"{Method Blank 34132MBB 34132-03 - ]
L6496-12 - 34132MS1 34132-04 ) \[/
BOHOV4 L6496-12 7 34132-05
il 2.6 /Lc L C Cor Il 26.0pl /L 4
T/ [ D 114 /41 2316
: 74~ C73-15-1 Ci14 LCSID# T9-1737 18- Count:Analyst
Balance Number () Pipette : () MS and LCS added by: »v
() () Witnessed by : &7
— Comments : —emmwmﬁw%m DIRECT SPIKE  f0ml Sﬂw/c t /Oml qﬂ Une Lold
p— — / V95224
-
o Analyst : 1 f Checked by : /(,/)f/ Cnt Rm Custody\Date : <5\~ — X )9




Prep Start Date

LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION WORKSHEET FOR C-14 ANALYSIS

: 2/27/96

SOP-0209

Matrix : Water

Comments : Cocktail - 5 mL CarboSorb/15 mL HionicFiuor; viai 20 mi poly.

: C-14 LAL-O
L6496-12 34132DUP 34132-01 ]
Lab Ctrl Sample 34132LCS1 LCS1 |34132-02 0.01
Method Blank 34132MBB MBB1[34132-03 0.01
L6496-12 34132MS1 MS1 |34132-04 0.01
BOHOV4 L6496-12 SMP1134132-05 0.01
24; ‘
26.10 pCi/mL; 1.0 mL Ci 26.10 pCi/mL; 1.0 mL P MY
15-Nov-92 LCS: Ref: Dat 15-Nov-92 Stai 2/27/96
AMSIDE 94-677-18-1 Ca41cs 94-677-18-1 Count Analys LV
Balance Number : () Pipette : { ) MS and LCS added by: MY

()

() Witnessed by : CD

Analyst : v R MY

[V Q. N F

V95224
Cnt Rm Custody\Date :

Checked by : (%J
/!




LOCKHEED ANALYTICAL LABORATORY

" CALCULATION WORKSHEET FOR C-14 ANALYSIS

SOP-0209
WorkGroup : C-14 LAL-0209 34132
34132DUP1 34132-01 | 02/28/96 ~60.87
34132LCS1 |LCS1 |34132-02 | 02/28/96]  04:49 20| 745.35] 0.629| 39.82 | 2731.35| 202.19| 231.46] 96.51| 106.22
34132MBB1 |MBB1]34132-03 | 02/28/96]  05:12 20| 747.11] _0.629|  1.82 10.03|  58.72|  83.04] 96.51| 106.22
34132MS1_|MS1 |34132-04 | 02/28/96] _ 05:35 20| 745.50] 0.629 | 37.75| 2583.11] 197.08| 224.85| 96.61| 106.22
16496-12  |SMP1]34132-05 | 02/28/96] _ 05:57 20| 746.31] _0.629 | 2.07 27.93]  60.78 | - 84.61| 96.561 | 106.22

- ICB 02/28/96] _ 06:20 20| 755.08] 0.629| 1.16
-
: ' , | AVEICB = 1.68 CPM

COMMENTS 34132LCS1 C-14 LCS Recovery = 2731.35/2608.96 = 104.7 % 34132MS1 C-14 MS1 Recovery = 2555.19/2608.96 = 97.9 %.

L6496-12, 34132DUP1 RPD = 74.2 %, RER = 0.19

MBB = 10.026 pCi/L => less than RDL{HAMDC).

Date Completed : __D-28 (s

Anay@ Signature : 25re , \ Y=o,

L

=~

Checked by :

o/

)///"

ve5224
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CERTIFICATE OF CALIBRATION ARouy

BETA STANDARD SOLUTION
Radionuclide C-14 Customer: LOCKHEED ENVIRONMENTAL
Half Life: .+ 5730+ 40 years . P.O.No.: 06LAB2959
Catalog No.: : 7014 _ Reference Date: November 151992  12.00 psT.
Source No.: 407-124-2 - Contained Radioactivity: 1.093 uCi.
_ Contained Radioactivity: 40.4 kBq

Description of Solution .

a. Mass of solution: : , 5.0242 ‘ grams.

b. Chemical form: : Benzoic Acid Carboxy-C-14 in 0.1N NaOH

¢. Carrier content: _ None added

d. Density: - ' 1.002 g/ml @ 20°C.
Radioimpurities None detected
Radioactive Daughters . .

Nore

Radionuclide Concentration
0.218 uCilg.

Method of Calibration
Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +1.8%

b. Random uncertainty in assay: +0.5%

¢. Random uncertainty in weighing(s): + 1.0%

d. Total uncertainty at the 99% confidence level: +2.2%
NIST Traceability

This calibration is implicitly traceable to the National Institute of Standards and Technology.
Notes
1. Nuclear data were taken from *Table of Radioactive Isotopes”, edited by Virginia S. Shiriey, 1986.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of
Standard Refesence Materials (As in NRC Regulatory Guide 4.15).

Z«.&. 4. o~

QUALITY CONTROL

Nav. 17, /792
Date Signed

ISOTOPE PRODUCTS LABORATORIES

1800 North Keystone Street

Burbank, California 91504 .

(818) 843 - 7000 ' |
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|

Notebook No. ilj_

| Ay
ISOTOPE WEIGHT DILUTION RECORD 'A/—L’

Isotope: C- Ik’! ' " Vendor: j.: f .

Total Recsived Activity:__.093 s C. Vendor 1D;__¥o7-jay -2 _
Wt. Received: ___ S : O <\ 9 NIST Traceabé(v ZN Cert. # _L nglic iy
Activity in Units/g:_. TS s c. ./'éy Reference Date:__ /[ = [ 5 ~ § 7

Activity converted (dpm/g):_ %2 . 15 4 dpm/g Receive Date:__'\ /i & / g2

Halflife (Yrs or days) th = _S5 73¢ * 4o (ﬁg.w Receiver’'s Name: CS'-"%-} Mg culen

PRIMARY DILUTION: B;I;nco wt. check done (_V/
a: Source activity: 4 %Q} 99 4 - dpm/g * (if t% = <100yr chay to prep. date)
b: Wt. of Source transfered: ___“t . Q0S| g ‘
Diluent used: O.] Nc otk
c: Total diluted weight: jlioe S g
d: Activity of dilution (a*ble):__ O, 24 1 domig L L L%
e: Calculated density of solution: }os2 g/mL (4M HNO, = 1.1294 + .0007 g/mUL)
f: Activity by volume = {d®e): 2D, 28R dpm/mL

Dilution Log Book ID:_ &AL — 9D ~ 414 -2 ~ \

Preparation Date: _¢ ¢/21/3 2 Preparer’'s Name. ‘)\\‘ '

NDARY | lan . k don
Log Book 1D of source being diluted: /
a:. Source activity: /lpmlg ® (if t = <100yr decay to prep. datel
b: Wt. of Source transfersd: g

Diluent used:

o
c:.Total diluted' \\.reight: / | /V// A g

d: Activity of dilution dpm/g
e:-Calculated dengity of solution: g/mL (4M HNO, = 1.1294 + 0007 g/mL)
f: Activi by volums = {(d%s): dpm/mL

Dilution Log Book ID:

(oo iof11/q3 ' 0120

[ t ]
(Jigned Date € ¢ yiciced Signed | Date




361347

5 ol

Isotope: Cc-14 Vendor: Isotope Product
Activity of Standard Received: 1.09 uCi Vendor |.D. #

Weight of Standard Received ig): 5.0242 g LAL I.D. #: AA0114
Standard Activity (pCi/g): 2.17E+05 pCi/g NIST Traceable ? Yes

Halflife in Years or Days: 5730 yrs Certificate #: 407-124-2
Reference Date: 11/15/92 Preparer's Name: Mark Young

Date Received: 11/18/92
e

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g):

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

d: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCifg) (a *b/cl:

f: Calculated Density of Solution (g/ml) [c / d):
g: Activity of Dilution by Volume (pCi/mL) [e * f]:
h. Dilution Logbook I.D. #:

Prepared By:

Yes

0.1 N NaQOH

2.17E+05 pCi/g

4.90951 g

116.53 ¢

116.3 mL

9.139E +03 pCilg

1.0020 g/mL

9.157E+03 pCi/mL

Reviewed By:

Purity/Cross Check Performed By:

LAL-93-0474-23-1
Preparation Date: 10/27/93
Review Date:
Check Date:




SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Isotope:

Parent Barcode Number

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

Vendor or Certificate 1.D. # of Parent Standard:

Cc-14

AA0114

407-124-2

LAL-93-0474-23-1

Yes

0.1 N NaOH

*Diluent:

*Density of diluent (g/mi): |

a: Parent Specific Activity:

b: Amount of Source Transferred:
¢: Total amount of Dilution:

d: Total Volume of Dilution:

@: Activity of Dilution
f: Activity of Dilution (a * b/ d):
Dilution Logbook 1.D. #

Prepared By: Agnes Wong

[a*b/cl

Nanopure w/ 1 mg/ml formaldehyde

1.0006 g/ml
9.14E+03 pCilg
0.70 _ g
250.14 g
250 ml
2.57E+01 pCi/g
2.58E + 01 pCi/mi

LAL-94-0677-18-1

Preparer Signature:

Reviewed By:

Preparation Date:

11/19/94

Review Date:

Reviewer Signature:

*If the diluent remeins unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source
can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.
e e e e e

01

T2

[




SECONDARY/WORKING LEVEL

' STANDARD DILUTION RECORD

Atoug

Dilution Source Information

Isotobe: A i
Parent Barcode Number

Lo
ol

Diluted Sodrce Logbook 1.D. #:
Balance Verification?:

Diluent Used:

Vendor or Certificate I.D. # of lé’arent Standard:

C- 1

y

.‘4AOH-‘f‘

93 -4

74-23-]

Ye s

; ]
) ppT qu.'#w (h Img_,/mll ﬁw‘ﬂdzh

Dilution’

*Diluent:

*Density of diluent {g/ml):

b: Amount of Source fransferred:
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 LD. #:

Prepared By:

a: Parent Specific Activity: 7267 27 W

Nonspure: waerr witle Iy ok

N/E gm

YN
Q-0 46 . -
250 (4 9

N!R ml

AL /A pCilg

{
26 |0 pCilml

,

94611 - |# -

Reviewed By:

Review Date: | %

LOO')'\.!O/ Preparation Date: , | -] ,c,

[1¢

*'If the diluent remeins qnéhanged from the diluent used for the dilution source, then a weight dilution of a volume unit source
Tl can be performed without a densit.y conversion. If the diluent changes, & weighted proportion density conversion is necessary.

0173
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LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION WORKSHEET FOR H-3 ANALYSIS
‘ SOP-0066

Matrix : Water

WorkGro Prep Due Date : 19-Mar-96
L6496-12 34127DUP 34127-01 - : ,
Lab Ctrl Sample 34127LCS1 34127-02 , ‘ ]
Method Blank 34127M8BB 34127-03 1 ' B , :
L6496-12 34127MS1 34127-04 ' O5 ) S0l Gsnple, |-l A
BOHOV4 L6496-12 34127-05 050 - ' < ‘
24 )
A20.2. j@.c;lm: L.O [77)
)96 3lg]9¢
MSIID¥: ] ag- 677-69%-1 13
Balance Number : { ) Pipette :  T)JO0O% { ) 7 4
() () Witnessed by : Nk

o Comments : Cocktail - Packaed Ultima Gold XR; vial - 20 mL poly.
et

Anallvs;/ég/ fé\fé‘;/ Checked by : %H Cnt Rm Custody\Date 3 ﬂ’[ 5/B M{ﬂ V95224,

~
Go




'LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION WORKSHEET FOR H-3 ANALYSIS
SOP-0066

Prep Start Date : 3/8/96 ' ~ “ : Matrix :
_WorkGroup : TRITIUM D

L6496-12 134127DUP1 34127-01 .
. |Lab Ctrl Sample ~ |34127LCS1. 34127-02 - ' ; 0.01
Method Blank ___|34127MBB 34127-03 _ _ 0.01 | -
L6496-12 ___|34127M81 34127-04 : : . ' 0.01 |1ml MS added to
BOHOV4 L6496-12 - 34127-05 ' ~ 1 0.01 |50mi MSS then.

distilled.

226.20 pCi/mL; 1.0 mL 4.69 pCi/mL; 10.0 mL  {Pi CcDh
06-Feb-96 03-Jun-92 S 3/8/96
NS D 94-677-98-1 H= D 95-721-17-1 Col LV
Balance Number : () Plpette 7100 () MS
{ ) { ) ‘ Witnessed by
Comments : Cocktail - Packard Ultima Gold XR; vial - 20 mL poly. _ ,
3 , V95224
"y Analyst éy— —@K a0 Checked by : (’&(b Cnt Rm Custody\Date : :
™ NA-HA. SAt@un ' ‘ \\ :




WorkGroup : TRITIUM(H3) LAL-0066 34127

LOCKHEED ANALYTICAL LABORATORY

CALCULATION WORKSHEET FOR H-3 ANALYSIS

SOP-0066

34127DUP1 {DUP1 |34127-01 | 03/09/96 03:33 30 749.33 0.193 1.12 35.75] 121.21 169.38] 195.77 216.95
34127L.CS1 |LCS1 |34127-02 | 03/09/96 04:05 30 744.83 0.186 156.92 | 3617.83] 355.81 396.411 202.05 223.90
34127MBB1 |[MBB1)34127-03 | 03/09/96 04:36 30 743.11 0.184 0.84 -31.26] 117.96 166.83] 204.75 226.90
34127MS1 |[MS1_[34127-04 | 03/09/96 05:08 30 743.34 0.184 18.05 | 4192.61] 383.01 427.74] 204.95 227.12
L6496-12 SMP1|34127-05 | 03/09/96 05:40 30 746.55 0.189 0.95 -4.19] 118.65 167.65] 199.95 221.58
. AVE ICB = 0.97 CPM
COMMENTS 34127LCS1 H-3 LCS Recovery = 3617.83/3793.49 = 95.4 %. 34127MS1 H-3 MS1 Recovery = 4196.80/4412.4 = 95.1 %.

L6496-12, 34127DUP1 RPD = 253.1 %, RER = 0.12

MBB = -31.262 pCi/L => less than RDL{HAMDC).

Date Completed : 33— [~ 2,
Analyst E?gnature ' D, (D@DO00 A

V95224

)

Checked by : (XL
\\






-U.S. Environmantal Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessment Division

Calibration Certificate

Description
P'“\Cblll“hmdml_ Tritium (H-3ﬂ N.“.Iq'.[ 12. 43 yearsj
Nominal activity ll 1 0—] [ nano‘“""]
Nominat volume [E md wn ampoulie /botile b 2606-1

Measurement Activity of ;;rincipal radionuclide

Activity per gram of this ulqiion

[71 9 1[ nano ‘"'i'_'] °'[ Tritium J

- " 0100 hows PSTon] JUNE 3, 1992

Activity of daughter radionuclide

The principsl sctivity was \paniad at the quoted time by

I j L cunn] Per gram

of the doughter nudiide l J

Totat mass of this solution

T ) grams
APPROX., 5.0

#Method of measurement

The activity of the primary solution‘apd th@s

dilution were measured by liquid scintillation

counting,

Counting efficiencies for both stgndafd@zations

were determined by counting solutions directly

traceable to the National Institute of Standards

& Technology (NIST).
Useful Life VThit radionuciiss has decayed through hall fves since it was obtained by EMSL-LV

Wa recommend thet this solution should not be used afier becember 1999 J '

0179




Bal3t

1§ 4“

u.s. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology
Galthoraburg. MD 20899

'REPORT OF TRACEABILITY

LES

U.S. Environmental Protection Agency
Environmental Monitoring Systems Lnboratory

Las Vegas, Nevada
Radidnuclide Hydrogeﬁ-S_
Source identification ~ 2606-1, prepérgd by EMSL
~ Source description Liquid in 5-mL flame-sealed glass ampoule
~ Source mass -‘ Approximately 50 grams ‘
Source compositiqn . Hydrogen-3 iriA water
Refcr_e;nce time . 0700 EST June 3, 1992
NIST DATA o | EMSL DATA -
Radioactivity concentration  810.5 Bq g-" - o 810.3 Bq g*
Expaﬁded_ uﬁccrtainty 0.64 pcrcg;nt D . 43percent®
" Photon-emitting impurities  None observed o | _ None observed
Measuﬁng instrument  4mB liquid-scintillation counters Liquid-scintillation

_ calibrated with SRM 4926D counting
" Halflife 1243 +0.05 years @

Diffefqnce from NIST ' - - - .05 percent @

For the Director, -

Pt fhfrm~

Gaithersburg, MD" 20899 ) , | J.M. Robin Hutchinson, Acting Group Leader
January 1994 . Radioactivity Group
Physics Laboratory

*Notes on next page

0120



Notebook No.v Q 72- !

PBOJECT Continued From Page Eﬂ N
INITIAL STANDARD DILUTION RECORD
Lo L Standard Information: . Y
lsotobe: ; B H - 35 Vendor: quf}r
Activity of Standard Received: | ,‘*|‘;| ’ uCi +voadortoraTY 7{1 3 T~
Weight of Standard Received (ﬁ): | 5 ] ‘ LAL 1.D. #: AC 5299
¥ o nC‘éé P
Standard Activity (pCi/g): 21-9 e IST Traceable ? Ves
Halflife in Yea'rs or Davs:" 12. 43  yrs Certificate #: 2606~ |
Reference Date: cAoo | C"'/}/ﬂ/ Receiver's Name: _WKawin free.
Date Received: VILY /95
Primary Dilution . .
Balance Verification?: o o i .' j\[rm ‘
Diluent Used: | ‘ AL Wff wpedl 1) T LDuel\n)@
| -: Decay Corrected Standard A;tivftv (pCi/g): | M&gx‘ Cilg o~ L/ o / 752
Yg;"} b\ Weight of the. Source Transferred {g): 4.929 9
; c: Total diluted weight'(g): , ‘ 49 3'15 9
d: Total Diluted Volume (mL) @ 4.5 mb
e: Activity of Dilution. by Weight (pCilg) [a * b /c 9190 pCilg
f: %’fﬁu’“&ed Density of Solution (g/ml) [c / dI: 0.99777  gimb
a: Activity of Dilution by Volumie (pCimL) T *fi: 2090 pcimL_gn /3 /92
h. Dilution Logbook I. D & (, ?0"% (A(-F5-0772 | — j
Prepared By: éqs Hoddhorson, /7. Haral, /zpar:m (?bate 7_,/ 7’/35
Reviewed By: ,?5: LQ, 2‘,:._!: Review Date: '47/‘25
Purity/Cross Check.Performe.d By: . , Check Date: ‘ : ﬂ 131

Signed 7 . . - Date O v g]ﬁ/h(' Signed - _ Date -



g

|;

..o
Notebook No. _ ‘_72-4-

Continued From Page
L LN AL A S s e — :
— - SECONDARY/WORKING LEVEL
— STANDARD DILUTION RECORD -
Dilution Source Information _
|l Isotope: H" 5 (CS
| iParent Barcode Number AC5299 (esp. z’/c;ﬁ
- - icate 1.5 | | €. o
Vendor or Certificate 1.D. # of Parent Standard: 2600 — | ?*%41’5‘ C
|| Diluted Source Logbook 1.D. #:' 95-175- | WA\
. : A
—- Il Balance Verification?: \1’165 Q\/C‘“)“
1
Dituent Used: Tiped vidln
/. .
' Dilution
*Diluent: M,_g :Q.h\Q;anﬁ '
* Density of diluent (g/ml): o.9877) g/ml
— 1 a: Parent Specific Activity: 2190 pCildim]
| ' A Glass Class"A™
b: Amount of Source Transferred: Tortzzel gY pipet
1 c: Total amount of Dilution: 5600 w|\ ,g)’
——ld: Total Volume of Dilution: HoOO v | ml
| » ‘ o 4G9 ¥
e: Activity of Dilution [a *b/c): 2ot pCifg' v |
f: Activity of Dilution (a * b / d): 2% 49 pcum EX PIZES Z/ 97
Dilution Logbook 1.D. #: . 95- 72| - 17 - |
|l Prepared By: QﬁOM_& .y Preparation Date: 2/ /9%
1 1 _ :
: _ Reviewed By: . . Review Date: %4_/_6'{4
— *If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source
. can be performed without a density éonversion. if the diluent changes, a weighted proportion density convessian s necessary.
Read and Understoéd By. .
nt1o

32

Signed

Date

Signed

Date




i ,1 W77 132 .
8 ﬂg h WL’ iy b Notebook No. £~ T/-0235
* PROJECT 'H' C?TNNMdQ ContlnuedmePage_l___
o - (et | 1€ xsictdh | (Rfbade [ | [V pha] |ap |wihes
459 eat Re A | o Gtpd| b6 B [T alles
’)‘T P | 175 Mgz | 4adFl-d 7| T
43y -p- A= i+ olf 4
:PTEVV e Peis¢ P Tetiun Fih s
&) e 0{7/ Canamtrdion -
[ A g | L0 ST o, 278 e,
[/ 7/ q
59134 § ffo
1{){’91' P& Tintd oo 8 yix F&LS/J(
00| 30K L5 Pclin [NCJO im K = Gn, 03 V/g Ry,
10 & s Sona:
el ab oyl a y [ l B §
. i 4 S D2 o = W AT LY M| o & /14
¢ dria-, §900 ol ST 37995 ot Ql—| g2/ 414 b3/
/ | T })f lv 1
UR Riecel pagp olont £pe | -ofrd)
AR N T 5 b
cart CalLiBadian < Vpirdin | 18 foyeard [ v D ox
2 celnt- {\)Q‘c '#: of Cir“f“ﬁb OLJ,
X Ppr g ia B ~ )
4n+ 7oAl on | 19p9|  (Aurslrae i 47y DA Tha
S 2 jab3
Tzl = | | proggahriin | Anal W -
Lo Cdncototis b | Qv Corifrettion
L5417/ | 3da.bogh s, | 19510 dhrclee.
8l g ]
(4,918 8be st 15 I ) mb< ] 36 9900 Ao
36.2.99%) 2.020 =19, /0. 74 ﬁ"
=] ?Lgl IC;//* '
(ife Folonty 'A-LCL— 2 FAAM. 4o (YF7)
Continued on Page
"@“ka Ml-6 74l fart 5 Read and Understood By ]
o 13/ /L/L%r 1297
Signed Date Signed Date




98 % [%L%gm @Mﬁm% Notebook No. _ ©G17 J
- PROJECT ’ ; ) Continued From Page _.____[&_
N e
| 4 i ; i i i | i : i ! i L i L / > g : :
— SECONDARY/WORKING LEVEL Tl/ym
STANDARD DILUTION RECORD =
; ;
- Dilutiol¥ Source Information
Isotope: H-2 MS
i Parent Barcode Number 9)1- o2l5-48-| eXxp. 6/7.!/9(0 :
Vendor or Certificate 1.D. # of Parent Standard: —
\_ Diluted Source Logbook 1.D. #: 91~ 0LZ5-g-]
- Balance Verification?: }Yh
- Diluent Used: Deacl ily
- Dilution
* Diluent: Deap wellwilor
3 *Density of diluent (g/mi): v g/
a: Parent Specific Activity: 33927, 33(:/\.2 pGig- v-:;,-yﬂ,e 2/¢/ 3¢
b: Amount of Source Transferred: .o g
3 c: Total amount of Dilution: /50 R ialst
: d: Total Volume of Dilution: 150 ml
! . I3 -
L 14
l e: Activity of Dilution {a*b/c): 2207 oC/lm  PLUBY e 139144 _
f: Activity of Dilution (a * b /d): 224. 2 pCiiml_©@  2/6/5 ;
; Dilution Logbook I.D. #: 94 -PLT7- 9% - |
‘ Prepared By: Q — Q. ‘/.%,_Q, Preparation Date: 2/29
7 1
Reviewed By: (,)1,4, m Review Date: _A[25/9¢6 .
1 *If the diluent remains unchanged from the diluent used for tha dilution source, then a weight dilution of 8 volume unit source o
: can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary. T
Heaa and unaersiood 8y '
131
Signed Date Signed Date






