LAY,

Lockheed Environmental Systems & Technologies Co.

Lockheed Analytical Services 0 U 4 - 2( ; U
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 l) .
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 A

LOCKHEED MA'RTJW

March 25, 1996

Ms. Joan Kessner
Bechtel Hanford, Inc.
P.0. Box 969

1022 Lee Boulevard
Richland, WA 99352

APR 1996

RECEIVED
Data

RE: Log-in No.:

Quotation No.: Q400000-B
SAF: B96-048
Document File No.: 0222596
WHC Document File No.: 331

SDG No.: LKB6496

The attached data report contains the analytical results of samples that were submitted to -
Lockheed Analytical Services on 22 February 19986.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with
the chain-of-custody documentation. Sample containers were received intact. Samples

designated for nitrate, nitrite, and phosphate analysis by method 300.0 were not 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 piease call Kathleen M. Hall at
{509) 375-4741.



Lockheed Analytical Services Log-in No.: L6496

Quotation No.: Q400000-B

SAF: B96-048

Document File No.: 02225986

WHC Document File No.: 331

e SDG No.: LK64986

" | 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,

g K
Kathleen M. Hall
Client Services Representative

cec: Client Services
Document Control
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Lockheed Analytical Services

Log-in No.: L6496
Q400000-B
SAF: B96-048

Document File No.: 0222596

WHC Document File No.: 331

= SDG No.:

Quotation No.:

CASE NARRATIVE

INORGANIC NON METALS ANALYSES

WATER

LK6496

The routine calibration and quality control analyses performed for this batch include as

applicable: initial and continuing calibration verification, initial and continuing calibration
blanks, method blank(s), laboratory control sample{s), matrix spike sample(s), and
duplicate sample(s).

Preparation and Analysis Requirements
L One water sample was received for LK6496 and analyzed in batch 222 bh for selected

analytes as requested on the chain of custody.

performed on the following samples:

Quality control analysis was

Client 1D LAL # Method
BOHOV4 L6496-3 MS, DUP { 300.0 Chloride, Nitrate as Nitrogen, Nitrite as
Nitrogen, Orthophosphate and Sulfate
L6496-4 MS, DUP | 353.2 Nitrate-Nitrite-Nitrogen
L6496-5 MS, DUP | 9030 Sulfide
L6496-6 VS, DUP | 350.1 Ammonia

Holding Time Requirements

L All samples were analyzed within the method-specific holding times with the following

exception of Method 300.0 Nitrate as Nitrogen, Nitrite as Nitrogen and Method 353.2

Nitrate-Nitrite-Nitrogen. The associated samples are flagged with an "H".

Method Blanks

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

Internal Quality Control
L All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

March_1, 1996

Date

o
(On



Lockheed Analytical Services Log-in No.: L6496
Quotation No.: Q400000-B
SAF: B96-048

Document File No.: 0222596
WHC Document File No.: 331
SDG No.: LK6496

CASE NARRATIVE
INORGANIC METALS ANALYSES
WATERS AND FILTERED WATER

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 February 22, 1996. The samples were logged 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 below
the reporting detection limits.

Internai Quality Control

L] All Internal Quality Control were within acceptance limits with the following exception:
The matrix spike recovery for aluminum {1579%) was outside of acceptance limits for
batch 222 bhT. The recovery based on the LCS {108.1 %) supports that the analytical
system was operating within control limits.

Sheilee McGrath ' March 25, 1996
Prepared By Date

")
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Lockheed Analytical Services Log-in No.: L6496

Quotation No.: Q400000-B

SAF: B96-048

Document File No.: 0222596

WHC Document File No.: 331

- SDG No.: LKE6496

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
controi 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.

Holding Time Requirements

All holding times were met,

Gas Proportional Counter
Analytical Method Gross Alpha/Beta

The gross alpha/beta analysis was performed using standard operating procedure {SOP}, LAL-
91-SOP-0060. The samples were analyzed in workgroup 34110. The instrument calibration
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 flagged
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 samples were
analyzed in workgroup 34046. The instrument calibration verification met criteria. The
method biank was within QC criteria. The LCS recovery was within QC criteria. The DUP
recoveries were within QC criteria. No re-analyses were performed.

00C7



Lockheed Analytical Services Log-in No.: L6496

Quotation No.: Q400000-B

SAF: B26-048

Document File No,: 0222596

WHC Document File No.: 331

- SDG No.: LK6426

Liquid Scintillation Counter

Analytical Method Carbon-14

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

The DUP recoveries were within QC criteria. The quench value was within curve limitations.
No re-analyses were performed.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-S0P-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 criteria.
The DUP recoveries were within QC criteria. The quench value was within curve limitations,
No re-analyses were performed.

Yvonne M. Jacoby March 13, 1926
Prepared By Date

[
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no01l)
Mar 11 1996, 02:41 pm

Login Number: 1.6496

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

L6496~1 . BOHOV4 20-FEB~96 22-FEB-96 28~-MAR-9¢
TEMP 2
Location: 156-017
Water 1 S8 SCREENING Hold:18-AUG-96
L6496-2 "BOHOV4 20-FEB-96 22-FEB-96 28-MAR-9¢(
TEMP 2
Location: 156RAD1-04
Water 1 S 6010 ICP METALS Hold:18-AUG-96
Water 1l S 6010 ICP TRACE Hold:18~AUG~96
L6496-3 BOHOVA 20-FVEB=-96 22-FEB-96 .28-MAR-9
TEMP 2
Location: RFG10-101B
Water 1 S 300.0 CHLORIDE Hold:19-MAR-96
Water 1 S 300.0 NITRATE Bold:22-FEB-96
Water 1 S 300.0 NITRITE Hold:22-FEB-96
Water 1l S 300.0 PHOSPHATE Hold:22~FEB-96
Water 1 S§ 300.0 SULFATE Hold:19-MAR-96
1.6496-4 BOHOV4 20-FEB~96 2Z-FEB=-96 28-MAR-9
TEMP 2
Location: RFG10~101B
Water 1 S 353.2 NITRATE Hold:19-MAR-96
1.6496-5 ROHOVA 20-FEB-96 22~FEB~96 28-MAR-C
TEMP 2
Location: 156V-I030
Water 1 S 9030 SULFIDE Hold:27-~-FEB-96
L64956=-6 BOHOV4 20-FEB~96 22-FEB-96 28-MAR-¢
TEMP 2
Location: RFG10-101B
Water 1 S 350.1 NH3/N Hold:19-MAR-96
L6496-7 BOHOVA 20-FER-96 22-FEB-~96 28-MAR~
TEMP 2 :
lLocation: EXPENDED
Water 1 S8 GR ALP/BETA LAL-0060 Hold:18-AUG-96
Water l1 S SR=-90 LAL-Q196 Hold:18-AUG~96
1.6496-8 BOHOV4 20-FEBR~-956 22-FEB-96 28-MAR~
TEMP 2
Location: 156-023D

Page 1
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LOCKHEED ANALYTICAI SERVICES .
LOGIN CHAIN OF CUSTODY REPORT (1lnoO1) -
Mar 11 1996, 02:41 pm '

Login Number: L6496
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L64S6~9 RS ..  BOHOV4 22-FEB~96 = 28-MAR-9¢€

TEMP 2

Location: 156-023D

1.6496-10. . . . BOHOV4 20-FER=-96 22-FEB-96 28-MAR-9¢

TEMP 2

Location: 156-023D

L6496-11 BOHOV4 ”20+FEB~96“22?EEB-96 28=-MAR-9¢

TEMP 2

Location: 156-023D

L6496~12 " BOHOV4 ‘ 20~-FEB-96 22~FEB~96 28-MAR-9:

TEMP 2

Location: 155

Water 1 S C¢C-1i4 TAL-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
EMP 2 '

Location: 156RAD1-04

Filt H20 15 8 6010 ICP METALS Hold:18-AUG-96

Filt H20 15 S 6010 ICP TRACE Hold:18-AUG-96

Le4o6—-14 ) REPORT TYPE . o 22-FEB<9¢6 22-FEB-96 " 28-MAR-S
Locatiocn:

Water 1 S EDD - DISK DEL.

Water 1 S INORG TYPE 2 RPT

Water 1 S RAD RPT TYPE 2

‘4@ BODeDd GO0 \CP TRALE Fone TuNPose
OF PR SLS

Page 2
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1ln01)

Feb 22 1996,

07:07 pm

Login Number: L6496

Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project
Laboratory . . ‘pae.
Sample: Numbey - Date
L6496-1 BOHOVA4 20-FEB-96 22-FEB-96 28~MAR-96
TEMP 2
Locaticon: 157 ’
Water 1 S SCREENING _ Hold:18-AUG-96
L6496-2 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-9€
TEMP 2 :
Location: 157
Water 1l S8 6010 ICP METALS Hold:18-AUG-96
L.6496-3 BOHOVA4 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 PHCSPHATE Hold:22~FEB-96
Water 1 8 300.0 SULFATE Hold:19-MAR-96
L.6496-4 BOHOV4 20-YEB-96 22-TFEB-96 28~-MAR-9
TEMP 2
Location: 157
Water 1 S 353.2 NITRATE Hold:19-MAR-96
1.6496-5 BOHOV4 20-FEB-96 22-FEB—-96 28-MAR-9
TEMP 2 -
Location: 1587
Water 1 & 9030 SULFIDE Hold:27-FEB-96
1.6496-6 BOHOV4 20-FEB~96 22-FEB-—-95 28-MAR~-9
TEMP 2
Location: 157
Water 1 S 350.1 NH3/N Hold:19-MAR-96
L6496-7 BOHOVA 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 1 S SR-90 LAL-0196 Hold:18-~-AUG-~96
L6496-8 BOHOV4 20~-FEB-96 22-FEB-96 28-MAR-¢
TEMP 2 ) .
Location: 157
Page 1
001.
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Account:

Sample; Number

LOCKHEED ANALYTICAL SERVICES

LOGIN CHAIN OF CUSTODY REPORT (1ln01)
Feb 22 1996,

07:07 pm

Login Number: L6496

596 Bechtel Hanford,
Project: BECHTEL-HANFORD Bechtel Hanford Project

Labaratory.. '

Inc.

* Richland, WA

1.6496-9

TEMP 2
Location: 157
1..64%6-10

TEMP 2
Location: 187
1.6496-11

TEMP 2
Location: 157
L6496-12

TEMP 2
Location: 157
Water 1 8§
Water 1 S
L6496-13

TEMP 2
Location: 157
Filt H20 15 S
1.6496~14
Location:

Water 1 S
Water 1 S
Water 1 8

BOHOV4

BOHOV4

BOHOV4

BOHOV4

C=-14 LAL-0209

20-FEB-96

20-FEB-96

20-FEB~96

20-FEB-96

Hold:18-AUG-96

TRITIUM(H3) LAL-0066 Hold:18-AUG-96

BOHOVS

6010 ICP METALS
REPORT TYPE

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

20-FEB-96

Hold:18-AUG~96

22«-FEB-96

22-FEB-96

22-FEB-96

22-FEB-96

22-FEB-%96

22-FEB-96

22—-FEB-96

28-MAR~96

28-MAR-96

28-MAR~96

28~-MAR-9¢€

28-MAR-9¢

28-MAR-9

Page 2

Signature:

Date:




Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST, 6L{qé

Page

1_of _1

Data Turnaround

] Priority
Collector Company Contact Telephone o ’
J e e / A Kehifen, Bob Raidl (509) 372-9641 orma
Project Designation - Sampling Location SAF No.
| 100-HR-3 Groundwater Sampling, Round 10, Phase 2 100 D £96-048
lce Chest No. Field Logbook No. Method of Shipment
2[;’]4«/8“7 é Co 1D Federal Express
Shipped To Offsite Property No. ’ Bill of Lading/Air Eill No.
Lockheed \J\H@‘O ’06(‘0'2}0 an‘{@gf il
Possible Sample Hazards/Remarks Preservation
HNO, | Cool 4°C{ H,S0, " H,50, | HNO, |]Cool 49C | Cool 4°C HNO,
Type of Comainer | ¢ G PIG P P/G P/G G P/G G
No. of Containerts) | 4 1 1 1 1 5 1 1 1
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. 500mL 500mlL | 500mL 1L it 1L 1L 20mL 500mL
cp A;ms-"o"c? NO, - Sulfide Ammonia | gross Tritium, | Activity ICp
Metals ;“o- Nc"-l NO, Alpha, C-14 Scan Mfata!s
SAMPLE ANALYSIS {Unfiter- |po, Gross {Filtered)
ed} Beta, s
Sr-90
Sample No, Matrix* Date Sampled Time Sampled
BOHOV4 w D Da. L IS 7 > s > | 7= gl I B
BOHOVS w =-dwS( 1S o
. . SPECIAL INSTRUCTIONS Mateix ®
CHAIN OF POSSESSION Stgn/Print Names » “1 ZnAc+NaOH s - su
Relinquished B Date/Time A~ DatefTlime o0 SE = Sedmen:
q Y - {Soa 205 Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0 is being gf_): gfu';:e
c y - 5 e requested for informanon only. Tha ERC Contractor acknowledges that the 48- |W = Water
R sh = Dape/Timet 7 (7%, eceived By DatefTime L . 0 -0
’ /] hour holding time will not be met. A - An
_ /3&/!:7’76"’ Z'Zf‘ﬂ_ i _ DS « Drum Sohas
¢linquished By Date/Time Received By DatefTime The Activity Scan s for all samples listed on this chain of custody. ?L . %’:;:EL""““’"
Wi » Wipe
Relinquished By DatefTime Received By Date/Time '\-I : '\-f'?::am“
X« Ouher

uCe e 9100

LABORATORY [Received By

SECTION AR ﬂs‘ /

Title

53"4*-_—42{!. Cms ¢£."“1

Date/Time

2-272-90 [ovs

FINAL SAMPLE | Disposal Method

Disposed By Date/Time
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Environmental
Restoration E R ‘ : Job No. 22192
Contractor Team ‘évm NiA Hoaurst
- . Ol 100-HR-3
Interoffice Memorandum T
N/Q‘B Subjort Code; 5850

T0: W. S. Thompson . DATE:  November 28, 1995

R. F. Raidl 9-0
COmES: J E  Parsons X0-23 FRoM: G, 'K, De Mers

F. G. Zwiesler X0-23 Radiological Controls

T. L. Lafreniere X0-23 T7-05/373-1913

supect: 1995 Phase 2, Round 10 sampling for 100-HR-3

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

All wells listed in the attachment were reviewed for radiological content based on the previous 4
years of sampling data. No well listed has a 8 activity in excess of 100,000 pCi/l (<.1
uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/l (<.0l
uCi/l based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm D.O.T.
limit). The highest activity in recent samples is 44,000 pCi/l B(H?) and 10 pCi/l a.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based on
the history of each well on a case by case basis.

Attachment - 1995 Phase 2, Round 10 well list for 100 HR-3
skd

0017
Cla¥a 7t
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Page 2

100-HR-3 GROUNDWATER SAMPLING, PHASE 2, ROUND 10
199-D5-13 -
199-D8-4
199-D8-5
199-DR-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
699-101-48A
199-H4-9

0013

COFro Y40



WHC-SOW-93-0003
Revision 4-

SAMPLE CHECK-IN LIST

Date/Time Received: y.2y.9(¢ - CYo SDG#: ., .7

Work Order Number: ., & SAF #:_ RILctS

Shipping Container 1D: Sy /o /{j Chain of Custody #

Vo NN
1 Custody Seals on shipping container intact? Yes [x] No [ ]
2 Custody Seals dated and signed? Yes [x] Mo [ ]
3 Sample temperature D&
4, Vermiculite/packing materials is Wet [ ] Dry ]
5 Fach sampie is in a plastic bag? Yes [k] Ne [ ]
6 Sample holding times exceeded? | Yes [q N []

Samples have:
tape hazard labels
v _custedy seals appropriate sample labels

Samples are: ‘
X 1in good condition leaking
broken , have air bubbles

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

Yes{x] No { ]
Notes: .,  «#

SampF]e Custodian/Laboratory'J/z; éﬁ [\M g {L_/Z 5 Date: -3 -5

FLEn

: . On % -22- BY 7L e Lk s
Y T0: ke loen Mol s n3-22-% Y

33

00 ¢
Coonyac



LOCKHEED MABTJW

Sample Login
Login Review Checklist

1

Lot Number/ 6454

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 checldist, and the login quotation. Before beginning

review, ensure that these five components are available. Jobs with single component sampies, the sample summary report may
be omitted,

SAMPLE SUMMARY REPORT YES NQ N/A Comment
1. Are all sample ID’s correct? X
2. Are all samples present? X
3. Are all matrices indicated correctly? X

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

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

B

6. Are samples logged in according to LAS batching

procedures? a&.
LOGIN CHAIN OF CUSTODY YES NO NA mment
1. Are the collect, receive, and due dates correct
for every sampie? X-
2. Have all appropriate comments been indicated in
the comment section? _,6
SAMPLE RECEIVING CHECKLIST YES NO N/A Comment

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

//;,éﬁ(; e QAN A—\/(M,Q:k ey 97
date

primary review signature secondary review signature date
P,
O ¥ 53¢



. . 290 4651 461
Lockheed Analytical Services Puge | of

Sample Receiving Checklist

Client Name: [, 2¢ tin Hoe O Job No. 4 69/ & /L Cooler ID: 7 42
COOLER CONDITION UPON RECEIPT

Temperature of cooler upon receipt: . D

temperature of temp. blank upon receipt:

No * Comments/Dincrepancics

custody scals intact

chain of custody present

bluc ice (or equiv.) preseat/frozen

o MNP

red survey completed

~

SAMPLE CONDITION UPON RECEIPT

No * Comments/Discrepancics

all bottles labeled

samples intact

proper container used for sample type

sample volume sufficient for analysis

P psps e |

proper pres, indicated on the COC

=y

VOA's contain headspace 2 prd

arc samples bi-phasic (if so, indicate sample ID'S): e T

MISCELLANEOUS ITEMS

Yes No * Commeats/Discrepancics

samples with short holding times X P 1 bl 7 e A=
= :

samples to subcontract P A

7

ADDITIONAL COMMENTS/DISCREPANCIES

,’7

Complctcdbyldntc:/?r‘;zy— 7 )C{’&,/_ &3 PL

TN

Scat to the client (datefinitials): ** Client's signature upon receipt:

Notza: * = contact ths appropriats CSR of any discrcpuncics immediately spoa roceipt

## = pieasc rcview this information and retun vis fecaimitic to the appropriniz CSR (702) 361-3146

Q

¢ o
<o
NG T

&, version 2.0 (11/11/94)



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)
Bechtel Hanford, Inc. * Richland, WA

BOHOV4

BOHOVS —
REPORT TYPE /

L6496-1
L6496-2
1L6496-3
L6496-3
1L6496-3
1.6496-3
L6496-3
16496-4
L6496-5
16496-6
16496-7
L6496-7
L6496-12
L6496-12

L6496-13
16496-14

L6496-14
1L6496-14

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

Filt H20
Water

Water
Water

SCREENING ~
6010 ICP METALS
300.0 CHLORIDE -
300.0 NITRATE -
300.0 NITRITE -
300.0 PHOSPHATE
300.0 SULFATE-
353.2 NITRATE ~
9030 SULFIDE-
350.1 NH3/N _
GR ALP/BETA LAL
SR-90 LAL-0196
C-14 LAL-0209 -
TRITIUM(H3) LAL

6010 ICP METAL:
EDD - DISK DEL

INORG TYPE 2 Rf
RAD RPT TYPE 2

0022
O 3
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: LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BROHOV4 Date Collected: 20-FEB-96

Matrix: Water Date Received: 22-FEB-96

|Percent Solids: N/A

__/

Eonstituent | prdfect | D ate 1 LAS . | LAS
. o Réporting "Batch|1D.
Cobimiglp Sy S

Chloride 0.020 23-FEB-96 34057 Lé496-3
Nitrate-N 300.0 0.52 0.020 H 23-FEB-96 34059 L6496-3
Nitrite-N 300.0 |< 0.002 0.010 HU 23-FEB-96 34058 L6496~3
Ortho Phosphate ma/L 300.0 0.033 0.10 HB 26-FEB-96 34060 L6496-3
Sulfate mg/L 300.0 65, 0.10 23-FEB-96 34061 L6496-3
Ammonia Nitrogen ma/L 350.1 0.12 0.050 28-FEB-96 34062 1.6496-6
Nitrate-Nitrite-Nitrogen mg/L 353.2 0.54 0.050 26-FEB-96 34063 L6464
sulfide mg/ L 9030 < 0.60 3.0 u 24-FEB-96 34098 L6496-5

00C4




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID:

BOHOV4 Date Collected: 20-FEB-96
Matrix: Water - Date Received: 22-FEB-956
Percent Solids: XN/A
constituent . ¥ wethod :| " Result. Mor | FROL | Datd U BEte U} Tlas. ) Lash
. R RRCIRY DR B e pouabide Analyzed {Batch 1U|Sample 1D’
ALUMINUM, TOTAL mg/L 6010 q- 0.089 0.027 0.20 BN* 15-MAR-96 | 34692 L6496-2
BARIUM, TOTAL mg/L 601041 0.093 0.016 0.20 B 15-MAR-96 | 34692 LA4S6-2
BERYLLIUM, TOTAL mgfL 6010 ]q < 0.0010 § 0.0010 0.,0050 U 15-MAR~96 | 34692 L6496-2
CADMIUM, TOTAL mg/L 6010‘:} < 0.0040 ! 0.0040 0,0050 U 15-MAR-96 | 34692 L64T6-2
CALCIUM, TOTAL mg/L 60100} 43. 0.013 5.0 15-MAR-96 | 34692 L6496-2
CHROMIUM, TOTAL mgfL 60107} 0.016 0.0030 0.010 15-MAR-96 | 34692 L&496-2
COBALT, TOTAL mg/L 6010Q < 0.0040 | 0.0040 0.050 U 15-MAR-96 | 34692 L6496-2
COPPER, TOTAL ma/L 601071 0.0039 0.0030 0¢.025 B 15-MAR-96 | 34692 L6496-2
IRDN, TOTAL mg/L 60104 0.070 0.,0450 0.10 B 15-MAR-96 | 34692 L&496-2
MAGNESIUM, TOTAL mg/L 6010 Q 17. 0.041 5.0 15-MAR-96 | 34692 L649E-2
MANGANESE, TOTAL mg/L 60107y| 0.065 0.0010 0.015 15-MAR-96 | 34692 | L&6496-2
NICKEL, TOTAL mg/L 6010 ;q < 0.014 0.014 0.040 u 15-MAR-96 | 34692 L64G6-2
POTASSIUM, TOTAL ma/L s10pt 1N 0.40 5.0 15-KAR-96 | 34692 | L6496-2
SILVER, TOTAL mg/L 6010 | < 0.0030 | 0.0030 0.010 u 15-MAR-96 | 34692 | L&496-2
SODIUM, TOTAL mg/L 6010 Q 35. 0.040 5.0 15-MAR-96 | 34692 L&496-2
VANADIUM, TOTAL mg/L 6010 Q 0.035 0.0040 0.050 B 15-MAR-96 | 34602 L6496-2
ZINC, TOTAL mg/L 6010 f}] 0.018 0.0030 0.020 B 15-MAR-96 | 34692 | L&6496-2
Antimony ma/L 60104 | < 0.0020 | 0.0020 0.060 U 21-MAR-96 | 34695 L6496-2
Arsenic ma/L 60104} 0.0050 0.0020 0.010 8 21-MAR-95 34695 Lb6496-2
Lead ma/L 60100} | < 0.0010 | 0.0010 0.0030 U 21 -MAR-967 34695 L6496-2
Selenium mg/L 6010{y| < 0.0030 , 0.0030 0.0050 u 21 -MAR-9§ 34695 L&496-2
Thallium ma/L 6010Q 0.0045 0.0030 0.010 B 21-MAR-96 | 34695 L6496-2

ot
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHOVS Date Collected: zb—FEB-SG
Matrix: Filt H20 - Date Received: 22-FEB-9%6
Parcent Solids: N/A )
Copstituent ‘Units | Method C'RDL, | Bata|Dilution} Date 71 tas - Las T
Vel o T A SRl e peuatop T | Analyzed Bateh 1D Sample ID -
ALUMINUM, DISSOLVED my/L s010 y| 0.030 0.027 | 0.20 B 1 15-MAR-96 | 34696 | L6496-13
BARIUM, DISSOLVED mg/L 6010py| 0.083 0.016 0.20 B 1 15-MAR-96 | 34696 | L6496-13
BERYLLIUM, DISSOLVED | ma/L 6010 (}| < 0.0010 | 0.0010 | 0.0050 u 1 15-MAR-96 | 34696 | L6496-13
CADMIUM, DISSOLVED ma/L 60107y | < 0.0040 | 0.0040 | 0.0050 u 1 15-MAR-94 | 34696 | L6496-13
CALCIUM, DISSOLVED mg/L o0y | 38, 0.013 5.0 1 T5-MAR-96 | 34696 | L6496-13
CHROMIUM, DISSOLVED mg/L 6010 | 0.0041 | 0.0030 0.010 B 1 15-MAR-96 | 34696 | L6496-13
COBALT, DISSOLVED ma/t 6010 | < 0.0040 | 0.0040 0.050 u 1 15-MAR-96 | 34696 | L6496-13
COPPER, DISSOLVED mg/L 6010[} 0.0034 0.0030 0.025 B 1 15-MAR-96 | 34696 L6496-13
IRON, DISSOLVED ma/L 6010 | 0.020 0.6050 0.10 B 1 15-MAR-96 | 34696 | L6496-13
MAGNESTUM, DISSOLVED mg/Ll 6010 Q 15. 0.041 5.0 1 15-MAR-96 | 34696 L6496-13
MANGANESE, DISSOLVED mg/L 6010” 0.058 0.0010 0.015 1 15-MARi96 34696 L6496-13
NTCKEL, DISSOLVED ma/L 6010y <0.014 | 0.014 | o.040 | U 1 15-MAR-96 | 34696 | L6496-13
POTASSIUM, DISSOLVED mg/L &010 ﬂ Q.6 0.40 5.0 1 15-MAR-96 TLEDE L&4F6-13
$ILVER, DISSOLVED mg/L 6010y | < 0.0030 | 0.0030 0.010 u 1 15-MAR-96 | 34696 | L6496-13
SODIUM, DISSOLVED mg/L 6010 g 31. 0.040 5.0 1 15-MAR-9§ 34696 L6496-13
VANADIUM, DISSOLVED mg/L 6010} 0.030 0.0040 0.050 8 1 15-MAR-56 | 34696 | L66496-13
ZINC, DISSOLVED mg/L 6010 3| 0.031 0.0030 0.020 1 15-MAR-96 | 34696 | L6496-13
Antimony mg/L 6010 Q < 0,0020 | 0.0020 0.0560 u 1 21-MAR-94 | 34697 L6496-13
Arsenic mg/L 6010 fyj 0.0037 | 0.0020 0.010 B 1 21-MAR-G6 | 34697 | L&4986-13
Lead mg/L 6010 )| < 0.0010 | 0.0010 | 0.0030 u 1 21-MAR-96 | 34697 | L6496-13
selenium ma/L 6010y < 0.0030 | 0.0030 | 0.0050 u 1 21-MAR-96 | 34697 | L&496-13
Thallium ma/L 6010 [y 0.0042 0.0030 0.010 B 1 21-MAR-96 | 34697 L6496-13

e
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (raQi1}
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample I1D: BOHOVA LAL Sample ID: L6&496-7

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

Matrix: Water Login Number: L4496
Constituent. =,

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 2.5 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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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

o
O
-3
(]

Client Sample ID: BOHOVA LAL Sample ID: Lé&496-12
Date Coltected: 20-FEB-9%6 ‘e Date Received: 22-FEB-96
Matrix: Water Login Number: L&49S
| Eonstiruenty | Batatuat . Units
C-14 2B8-FEB-96 C-14 LAL-0209_34132 28. 85. 110 pCi/L
H-3 09-MAR-96 TRITIUM(HZ) LAL-0066_34127 0 170 220 pcisL
Page 3



Date Prep Started :
Workgroup Number :

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

GR ALP/BETA LAL-0060 34110

LAL-91-SOP-0060

Matrix : Water

Prep Due Date : 03/19/26

oo HUCLIENT ALAL i} fra o] CHILD - {pic ALOT: . PLANCHET. [ PLANCHET | - GOMMENTS -
- .SAMPLE- RN CLALID | <20 Vool TAREWT: | 3
R R R e e {gramisy - | - -

L6496-7 34110DUP1|.4 [DUP1 | 34110-01 |2 | w40 | 5.9900 [5.6L55
[2b Ctrl Sample 34110031 2|Lest | 34110-02 156 | B-G5A38.69%7
Method Blank 34110MBB | a|west | 34110-03 260 S-é@f 5704 :
L6496-7 34110MS1 | 4 {Ms1 34110-04 - | & SIS [ 5515 O
BOHOV4 L6496-7 5 [smMP1,M| 34110-05 | V¥ | <S5 6.912% B.CHED GO
=
7.
.8
g
10
11 7
12
13
14
15
16
17
18.
19
20
21
22
23
24
LES Volume & RetDate -~ |V.O . 2l/]90 MS Volume & RefDate . | V.0 ... |[gFG [Prep Anist -~ | o735
LCS Nuclide - A - 214 Se -ap MS Nuclide - Am-24] S5c-90 Start Date | 3/6/ 75 |
LCS Activity A8 ol 20 ol [~ [MS Activity .40 plf~t | B-37 ol fnt]Count Anlst o
LCS ID#- = a9%-721 -1 —| _ MSID# - - -1949-G11-93~1
Balance Number : 40000 { | Pipette Number :  71n0% {) LCS added by:

= [ () Witnessed by :

CC; Comments : Ded pod heve €nov G sanple
Lo

V95224

Analyst ﬁéﬂ__'é -~ Checked by:

ot

7

Cnt Rm Custody\Date : =V Bl



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

Date Prep Started : 3/6/96
Workgroup Number : GR ALP/BETA LAL- 0060 34110

LAL-91-SOP-0060

Matrix : Water

Prep Due Date :

03/19/96

. CLIENT - - LAL < § QS CHUD o). CALOTL- §PLANCHET: I PLANCHET L= li. SAM
SAMPLE lD S LM. ID g2 VoL |7 TAR . BROSSWT T W
S - S S S B O O ek A
L6496-7 341 ‘IODUP1 ~ 1 {DUP1 341 10-01 2 0 160 8.5200 B8.6655b
Lab Ctrl Sample 34110LCS1| 2jies1 | 34110-02 [ 2| 0.250 8.6593 8.6987
Method Blank 34110MBB | 3{meB1 { 34110-03 {2 | 0.250 8.5704 8.5704
1 6496-7 34110MST L 4 (v 34110-04 j 2 | 0.160 8.51756 8.59156
BOHOV4 L6496-7 & ismPi M| 3411005 | 2 | 0.160 8.5728 8.6463
6
7
8
)
10
1% 3
12
13
14
15
18
17
18
19
20
21
22
23
24
LCS Volume. & Reiljate- 1.0 ml; ©8/01/90 M5 Volums & RetDats - . 1.0 mL; ﬁOSI__Q_G Prap-Anlst = . {CD
LCS Noclide . Am-241 Sr-90 MS Nuclide - - .| Am-241 Sr-00 _ |Start Date-.. .|3/6/96
LCS Actwitv 9.8 pCifmL 12.0 pCi/mL |MS Activity - .- -~ | 8.4 pCi/mL 8.4 pCi/mL _[Count Anlst -
LCSID # . 95-721-13-1 MSID# - o 94-677-93-1
Balance Number 40020046 i) Pipette Number : 71008 { ) LCS added by: CD
{ ) {1 Witnessed by : NA
o Comments :
= 7 7
e ///: Z : V95224
Analyst ., #i. . Checked by:

)/
va




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

LAL-91-SOP-0060
Workgroup Mo: GR ALP/BETA LAL-0060 34110
CPARENT | DET | PLANCHET | CTIME | COUNYS | COUNTS.|. EFF. | BkyGorr-]|. CNTERR. | TILERR:. |- LID-<. 5T FEAL COUNT -
AL | oL LALIDT | i) ALPHA | ALPHAT ALPHA | ACTIVITY I ZSiGMA |- 2SiaMa | AL i
34110DUP1|s1-;1  |34110-01 100 18 6.3 0.109 3.04 2.50 2.51 3.02 3.72 1DUP1 C 03/07/96
34110LCS 1 {s1-c1  [34110-02 100 317 j.S .148 37.89 4,27 4.67 1.23 1.56 {LCS1 03/07/96
34110MBB |uet-c2 [34110-03 100 4 5.1{ 0.215 -0.09 |- 0.49 0.49 0.88 1.10 [MBB1 03/07/96
34110MS1 |ie1ca j34110-04 100 226 45| 0.108 57.86 7.77 8.29 2.58 3.29|MS1C 03/07/96
L6496-7 te1-ca ]34110-05 100 20 591 0.107 3.71 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 = 54.1/62.6 = 103.2 %.

L6496-7, 34110DUPT RPD = 19.8 %, RER = 0.13

MBB = -0.08 pCi/l. => less than RDL{HAMDC).

Date Completed
A Signature

2
(|

- 3%

P

Checked by :

V95224

L
A\



LOCKHEED ANALYTICAL LABORATORY

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

Workgroup No: GR ALP/BETA LAL-0060 34110

-~ PARENT {~DET | PLANCHET § CTIME NTS [ COUNTS |- BFF | A»»B.|. BkgCorr [ CNTERR.| TTI I~ GOuNT .
AT, D | UAALIB ] twiin) AT]TBETA | BETA | XTALK |- ACTIVITY | 2SigMA | 25 K
Conded A e e fond R | ke § S ] Feeter | peHL | TpCL | pt
34110DUP1ei-01_|34110-01 100 105.7 } 0.409 | 0,258 10.68 2.59 03/07/96
4110LCST|ie1-c1 [34110-02 100 102.6 | 0.415 | 0.250 | 38.13 2.90 03/07/96
34110MBB [isi-c2 |34110-03 100 99.1 | 0.420 | 0.258 -0.68 1.13 1.1 0 03/07/96
34110MS1 [is1-ca_[34110-04 100 101.9 | 0.405 | 0.258 57.87 4.50 5.35 3.26 3.45 |[MS1 03/07/96
L6496-7 te1-c4 |34110-05 100 104.2 | 0.407 | 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 = 49.2/62.1 = 94.5 %.
L6496-7, 34110DUP1 RPD = 20.9 %, RER = 0.39
MBB = -0.69 pCi/l. => less than RDL{HAMDC).
V95224

jan
<2

Date Completed : 5- )1 (o ﬁ
Anist Signature g\aq_g . 0con Checked by : ﬂ
2
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radiopuclide Am-241 Customer; LOCKHEED ENGINEERING & SCIENCES Co.
Half Lifa: 432.7 + 0.5 years P.O.No.: 06LAB1245
Catalog No.: 7241 - Reference Date: November 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radioactivity: 0.997 uCi.
Deacription of Solution
a. Mass of solution: 5.0007
b, Chemical form: AnCl3 in 0.5N HC1 .
¢, Carrier content: None added
d. Deasity: 1.0077 ml @ 20°C.
Radioi ..
None detected
Radioactive Denghiters
None detected
Radionachide Concentration
0.1994

pCi/gram.
Method of Calibration "
Weighed aliquots of the solution were assayed using a liquid scintillation countes.

Uncertainty of Measurement

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% confidence level: +2.7%
NIST Tmcesbility

This calibration is implicitly traceable to the National Instituts of Standards and Teclmology.
Notes
1. Nuclear data wero taken from, *Table of Isotopes®, Seventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for = number of naclides, based on the blind assay(and later NIST certification) of Standard
Reference Matevials. (As in NRC Regulatory Guids 4.15)

T ~.:’f‘.‘ &

ewt &

QaALﬂ'Y CONTROL

ISOTOPE PRODUCTS LARBORATORIES
1800 No. Keystons Street.,.

Barbask, Califomis 91504

{818) 843 - 7000

00853
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' CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide Sr-90 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 28.5 + 0.2 years P.O.No.: O6LABI24S
Catalog No.: 7050 te Reference Date: November 1 1991 12:00 PST.
Source No.: 388-99-2 Contained Radiocactivity: 1.018 4Ci.
Description of Solation

a. Mass of sciution: 5.0012

b. Chemicai form: SrClI2 in 0.1N HCI

¢. Carrier content: None added

d. Density: 0.9996 ol @ 20°C.
Radici ..

None (Y-90 danghter in equilibrium)
Radioactive Dsughtens
Y-90 daughter in equilibrium
Radi lide C .
0.203 pCi/gram,

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

Uncertzinly of Messaroraent

a. Systematic uncertainty in instrumeat calibration: +1.5%
b. Random uncertainty in assay: +0.5%
¢. Random uncestainty in weighing(s): +0.0%
d. Total uncertainty at the 9% confidence level: +2.0%
NIST Traceability
This calibeation is implicitly traceablo to the National Institute of Staiards and Technology.
Notes

1. Nuclear data were taken from *Table of Isotopes”, Seventh Edition, cdited by Virginiz S. Shirley.

2. IPL participates in an NIST measurement assurance program {0 establish and maintain implicit
traccability for a number of nuclides, based on the blind assay(and later NIST certification) of Standard
Reference Materials, (As in NRC Regulatory Guide 4.15)

Qﬁﬁ%i CONTROL

00E9
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Continued From Page

A . AT T
SECONDARY/WORKING LEVEL -

= - STANDARD DILUTION RECORD
Dilution Source Information
- 2Ty ) (39-44¢)
Isotope: Bm- 24 1 5r/"l 90 MS
Lo .
Parent Ba%ﬂumber 52 -353- 81-} ! 94-0671 .92 -1
Vendor or Certificate 1.D. # of Parent Standard:
) “ Diluted Source Loghook 1.D. #: Seb  ABAVE
... | Balance Verification?: Nes
~ !l Diluent Used: 1 M WND3
Dilution
*Diluent: 1M HNO3  t (0wl S Caccier {ae “&f&l\ ]
*Density of diluent {g/m!): 1.0290 a/mi
P - 241 SR g
a: Parent Specific Activity: jo0z.4 <jgad.z pCifg & 1/5/96
b: Amount of Scurce Transferred: 4.070 :. A.065 ¢]
l‘- ¢: Total amount of Rilution: - Boo.ol o]
]
I ld: Total Volume of Ditution: 514-5 m
' An-241  ScfY- 90
i . . . . H
; e: Activity of Dilution [a * b/ch 8.l6 .13 pCils @ /5/9%
i
. lif: Activity of Dilution (a3 * b /d): R.40 £.37 pCi/ml
Dilution Logbook 1.D, #: 94 - 0617 . 931

* Self-30 - ‘%“tl:\”’;“‘h- Rtﬁ«"nl reporlid & lagin S 90 a.:.-\-'u;;t‘ w7 .

Prepared By: (] --\ C\.. MR_Q_, Preparation Date: 1[5/
13 L] L
Reviewed By: Dp{, mw‘_ Review Date: s/s5¢

*|f the diluent remains unchanged from the diluent usad for the dilution source, then a weight dilution of a wclume unit scurce

tage

can be performed without a density conversion. If the diluent changes, a weighted proportion density corusrsion is necessary. -
o tiead and Undersiocd By
Signed Date Signed Date
0050
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PROJECT Continued From P.aqo
s INITIAL STANDARD DILUTION RECORD |
Standard Information: -
Isotope: .90 Vendor: 19
Activity of Standard Received: 5668y  uCi Vandor 1.D. # —_
Weight of Standard Received (g): 5.00t72. g LAL 1.D. #: @
Standard Activity (pCi/g): 20%E5 pCifg NIST Traceable 7 Yes,
Halflife in Years or Days: 294 yrs Certificate #: 388 -59-2
Reference Date: n/1/9\ Receiver's Name: FREL
Date Received: l?—‘/ 9]

Primary Dilution

Balance Verification?:
Diluent Used:

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

b: Weight of the Source Transferred {g):
¢: Total diluted weight {g):
d: Total Diluted Volume {mL)
a: Activity of Dilution by Weight {(pCi/g) [a*b/c]:

f: Calculated Density of Solution {g/ml) {c / dl:

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

h. Dilution Logbook I.D, #:

Prepared By: { — O\W‘v\_zQ
] ’ ]

Yes

i M HNOA (\l.owog}/m.ﬂ

1-244 E£5 pCifg @, /5/%

4.949 9

100. O o

37.19 ml

8izs.0 pCilg & t/5/36
1.0290 g/mL

93299 pCi/ml.

94 - 06 17-94~1

Reviewed By: %ﬂ )'szz:a*\_

Purity/Cross Check Performed By:

Preparation Date: _1/5/9¢

L/g"/? ¢

Review Date:

Check Date:

Signed Date

" Signed

Date

009:
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;;;; PROJECT Continued From Page
’ T A L ¢ T T T T T T T T N R L
3 f
Iz - ~——'—- SECONDARY/WORKING LEVEL
= i ] .
F B STANDARD DILUTION RECORD
e Dilution Source Information
<, I isotope: 5¢-90
& ‘
R -+~ JiParent Barcode Number AAM‘B
: Vendor or Certificate 1.D. # of Parent Standard: — S5t 380-9-2
- | Diluted Source Logbook §.D. #: 84 - d411-91- |
————— Balance Verification?: \‘[E’, %
__.._ | Diluent Used: LOoM N0
j’ ; B Dilution
._. . | *Diluent: 1v0 M HNO2
—  |*Density of diluent (g/ml): 1.0290 g/mi
i | Parent Specific Activity: 912.5.0 oCila @ ¥ 1/5/96
3—;‘ —— b: Amount of Source Transferred: b-OIZ g
i c: Totat amount of Dilution: 109-70 g
¥ - . {d: Total Volume of Dilution: 10661 mi
$8 |77 |e: Activity of Dilution fa*b/ck 500+ 09 pCilg | /5 /96
’:@ —— s
¥ | f Activity of Dilution f(a * b/d): 514-6 pCi/mi
2 B -
% Dilution Logbook 1.D. #: 94 -3 6171 -92 -1
3
? T
£4 |__ . Preparad By: Q——, C_M nQ Preparation Date: 1/6 /8¢
8 — . s , /;
4 . Reviewsd By: Review Date: 1 /679t
:g e *If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source
" ‘-r__ ) can be performed without a density conversion. If the diluent changes, a weighted proportion dansity conversion is necessary.
) Read and Understood By
, Signed Date Signed Date
: AW R aXs)
JUaz
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" Notebook No. 22—/

_ I.C_-.“ da. f,]h: ¥y lLcs ContinuedFromPage .. ..~ .~ %
PROJECT ﬁ'm 'ZLHI/
B ISOTOPE DILUTION RECORD ’%
— Jelipe : fm-24 1 g
- rkin Diluti - “fﬁe)
— Date:_zfﬁ_ﬁ.g Preparer’s Name: Aj . [( I([)g%:
| Pipet Check / Balance Wt. Check Done (§
—  Diluted Source ID (log#): {[~225~ 86 ~{—
: Diluent used: Q - i; N H C ‘
‘ e
| A: Source activity: 2{7e0 0(/-’”’/4 (?W‘f PF& /?’ )
B B: Amount of source transferred; {0 3 235—3'
| C: Total amount of dilution; _ (00 ./[02.9 ‘3/
— D: Activity of dilution (A*B/C): 2237 fo_olpm{/opr
- E: Density of Dilvent: _/~ 00{0 j’ / mL
- * F: Activity by volume (D*E): 2240 .14 dfﬁm /"‘-/Q
} —
| fe
» Dilution Log Book ID: "?'2_% /) -353- 81—
— Reviewed by: ;?/ Date: '// 7/ 73
-
' " —
- [ b R - C_qf . LQQS 57 n?/‘ ki
A e W5 edde |LES "mwf’ﬁﬁ i pen 2 g O I
L e o 64" = Llpcdtaltals
. b al4 b.abo Jof | ¢ lazbszloclud| - (Q uk-,. b balg)) /
) - = = < - == Continued on Page
LA :zodﬁ el ] Joal, 4 1(E asal pd wSogredon®se A
7§ s Read and Undérstood By
- (1 Z;—l%-qz
by S
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

!

Dilution Source Information

da=

|| Isotope: Awm=291  gud S.Y =90
.
Parent Barcode Number Af0n3 0 AAo oY
— » Au—2¢l T PL Z ¥ ~l0]
|| Vendor or Certificate 1.D. # of Parent Standard: Self-9o MNEST  SpH 42136
Ar—2 ¢t Tl-o225~Go~]
Diluted Source Logbook 1.D. #: 5.9 40 Jl~D2r25-30~2
Balance Verification?: %.s
Diluent Used; O, 1 N /O3
o Dilution
*Diluent:

0, IN H/VU;; -t L/ZMB_.SP(MGJ)QI/xé

*Density of diluent {g/ml): N4 _—
A —2414 G¥1e pC: lin i
a: Parent Specific Activity: S -9 Loos oO-fut. e $M/20
Ao —2Y| 0.8,
| b: Amount of Source Transferred: Sr—90 A5 -ml
c: Total amount of Dilution: S0 ..‘E;E'
d: Total Volume of Dilution: 500 4 L
— |t e Activity of Dilution [a * b /cl;
- Aire— 241 G391 pC/nl
f: Activity of Dilution (a * b /d): SrY~ 30 12 oC ok v 2 /50
] !
|l Ditution Logbook 1.D. #: 96 ~-721-13~]

Prepared By:

&L%

1| Reviewed By: Q‘“‘;Ou M /Q

Preparation Date:

Review Date:

/23 /95

B/24

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

can bs performead without a density conversion, |f ths diluent changes, a weighted proportion density conversion is necessary.
|

| T Y T D I I T

1

| I T T I T |

A 1 1 I

Read and Understood By

0035
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Date

Signed

Date
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radicauclide Am-241 Customer: [LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: 432.7 £ 0.5 years P.0.No.: 06LAB1245
Catalog No.: 7241 - Reference Date: November 1 1991 12:00 PST.
' Source No.: 338-100-1 Contained Radioactivity: 0.997 #CL.
) Description of Solution
a. Mass of solution: 5.0007
b. Chemical form: AmCI3 in 0.5N HCl
¢. Carrier coatent: Nooo added
d. Density: 1.0077 fran/oi @ 20°C.
Radici »
Nooe detected
Radicactive Dewd
None detected
Radi kide C .
| 0.1994

Mothod of Calibestion
Weighed aliquots of the solution wore assayed using a liquid scintilistion counter.

Uncortainty of MMosssrotest

a. Systematic uncectainty in instrument calibration: 12.0%
b. Random uncertainty in assay: +0.7%
¢. Random uncextainty in weighing(s): +0.0%
d. Total uncertainty st the 99% confidencs level: +2.7%
NIST Treacoshility
This calibration is implicitly traceabls to the National Instituts of Standerds and Tochnology.
Notas

1. Nuclear data were taken from “Tabls of Isotopes®, Seventh Edition, edited by Virginia S. Shirley.

2. IPL participates in an NIST measurement asmirance program 10 establish and maintain implicit
tracoability for a2 number of cuclides, based on the blind assay(and later NIST certification) of Standard
Referénce Mateorials, (As in NRC Regulatory Guido 4.15)

0098

(318) 343 - 7000
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This standard reference material was

- THIS IS A PHOTOCOPY OF THE CERTIFICATE v
WHICH 1S BEING MAILED TO YOU UNDER '

SEPARATE COVER,

National Wnstitute of Standards & Technology

Certificate

L]

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide
Source identification
Source description

Sotution 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 pg each of non-radicactive strontium and
yttrium per gram of 1-molar hydrochioric acig @
Approximately 5.0 grame -
4514x10*Bq g?!

1200 EST August 1, 1990

1.05 percent &

Nooe observed 9

None cbserved &

285 + 02 years ©

4wf liquid-scintillation counter

inﬂowta&xRadiaﬁmenﬁngRadiaﬁon

Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899

* <uary, 1991

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

LY

*Notes on back
0039
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STRONTIUM-90
LAL-91-SOP-0196
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Date Prep Started :

9-27-

LOCKHEED ANALYTICAL LABORATORY

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

96

WorkGroup : SR-90 LAL-0196 34046

Matrix : Water

Prep Due Date :

02/27/96

-..}. PARENT [NO| QC {:..CHILD-- | AllQUOT <} % . RESIDUE:
~LALID “ A LALNDT | VoLUME | cARRER We
- tg or L) (mi) W) | igrae) ] *1 Tgrame) - |
L6428-2 34046DUPH 1 fourt |34046-01 1 bRvme | A.5 6-Xok5h
Lab Ctri Sample 34046L.CS1{ 2 [ics1 [34046-02 ] { SRS
Method Blank 34046MBB | 3 |me81 [34046-03 | bR EHHD |
BOH6L5 1.6428-2 4 |sme1 [34046-04 6.543'16
BOHOV4 L6496-7 5 34046-05| |/ 1/ 00550
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
Conc&Vol of Carsier 10.0{2253 /o.5pf .5 ml Act & Vol of LCS 1 2678 (/s K Prep'Anist. - | JHD
Carrier Exp Date 9.3 9% 7 LCS Ref Date_ g+ -9 StartDate- . | Z-21-94
Carier iD# - . | Q4-(54 - 20 LCS 1D# R YV ETS Count Anist.
Balance Number : __ 4/ 2007 | { ,,)/ Pipette Number : /3974 (Y Carrier and LCS added by: 2-27-
() 13¢¢ff d/ Witnessed by ;¢4om 2-177-

Commaents :

E Analyst : W 227‘“%

-
o

uJ

Checked by : //
T~

Cnt Rm Custody\Date : =3

Vaen24

YA D air 1)




Date Prep Started :

LOCKHEED ANALYTICAL LABORATORY

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

2/27/96

WorkGroup : SR-90 LAL-0196 34046

Matrix : Water

Prep Due Data :

02/27/96
CUSTOMER | PARENT [NO QC {~ CHILD: { ALIOUOT: {.SR- £ YIT PLANCHET {1 %1 UE-
(e LALD | LALID | Voudae | oame | see Sbss e | el
ST - o S itk | DATE : R
16428-2 34046DUPY} 1 |ourt 134046-01 0.5 0.5 2/27/98 . 6.86858
Lab Ctr]l Sample 34046LCS1{ 2 [Lest {34046-02 0.5 0.5 2/27/86 6.8698 | 6.87845 0.00865
Method Blank 34046MBB 1 3 |{mBB1 {34046-03 0.5 0.5 2/27/96 6.8747 6.88442 0.00972
BOH6ELS L6428-2 4 jsmp1 (34046-04 0.5 0.5 2/27/96 6.83943 | 6.84896 0.00953 x
BOHOV4 L6496-7 5 34046-05 0.5 0.5 2/27/96 6.84333 | 6.85316 0.00983
6
7
a
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
Conc&Vol of Carrier | 24.50 mg/ml; 0.5 mL Act & Vol of LCS 26.78 pCi/mL; 1.0 mL Prap Anlst : - AW
Carrier Exp Date 30-Sep-36 1.CS Ref Date 01-Apr-94 Start Date-- - 2/27/36
Carrier 1D¥ 94-658-20 LCS ID# ) 94-677-44-1 Count Anlst LV
Balance Number : 40020021 { ) Pipette Number : 139746 { } Carrier and LCS added by: AW
{ ) 134488 { ) Witnessed by : DSM 2/27/96
Comments :
V88024
Analyst : v K ALD Cnt Rm Custody\Date :

010

oo Sy

Checked by : /,} /
4




LOCKHEED ANALYTICAL LABORATORY

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

Date Completed

Analy§ts Signature :

| )

<2

2 -

M

WorkGroup : SR-90 LAL-0196 34046
«Daty. | . Planchet:| QC | Chem | Count | -'Beta { .Bkg | . EFF. |- Counti {: Count -|:Yttrium. |. Bkg.(
LA | o | Recov | Time' | Counts | Codnts| Sr-90 | Start: | Start | ingrow |.'Acti
N el Sr ' {min} . . Date - | Time [To Count
Iei-c1 134046-0% |DUPT ) 0.797 150 | 23396 1531 0.443102/27/96 1 21:40 1.049 377.31 4.88 19.12 0.93 0.98
LB1-c2 |34046-02 {LCS1 | 0.706 150 3096 149] 0,437 |02/27/96] 21:40 1.049 54,75 2.07 3.38 1.05 1.10
LB1.c3  |34046-03 [MBB1| 0.793 150 168 1521 0.44302/27/86{ 21:40 1.049 0.26 0.57 0,57 0.93 0.98
181-c4 |34046-04 |SMP1| 0.778 150 | 22370 1671 0.439102/27/96]1 21:40 1.049 372.85 4,94 18.94 0.98 1.02
is1-D1  |34046-05 0.802 150 184 158| 0,444 | 02/27/26 | 21:40 1.048 0.42 0.58 0.68 0.84 0,98
COMMENTS 34046LCS1 Sr-Tot LCS Recovery = 54,75/51.18 = 107.0 %.
: L6428-2, 34046DUPT RPD = 1.2 %, RER = 0.12
MBB = 0,267 pCi/l. = > less than RDL{HAMDC),
V86024

Checked by : VA )/
4
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AROO4L,

) 0 THIS 1S A PHOTOCOPY OF THE CERTIFICATE v
A WHICH 1S BEING MAILED TO YOU UNDER
4 / SEPARATE COVER,

National Tngtitute of Standards & Technology

@grtificate

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity concentration
Refercace time

Overall uncertainty
Photon-emitting impurities
Alpha-particle-emitting impuritics
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
yttrium 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 ©

478 liquid-scintillation counter

This standard reference material was prepared in the Ceater for Radiation Research, lonizing 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

0135




NOTES

® Approximately five milliliters of solution. Ampoule specifications:

body diameter 16.5 £ 0.5 mm
wall thickness 0.60 £ 0.04 mm
barium content less than 2.5 percent
lead oxide content less than 0.02 percent
. other heavy elements trace quantitics

@ Solution density is 1.014 = 0,002 g/mL at 21.5 °C.

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

a} liquid-scintillation measurements 0.01 percent
b) gravimetric measurements 0.05 percent
c) dead time 0.10 percent
d) background 0.01 percent
¢) detection efficiency 0.30 percent
f) decay-scheme data 0.10 percent
g) half life 0.01 percent
h) radionuclidic impurities 0.10 percent
* The limit of detection for photon-emitting impurities is:

0.01 y s*g"? between 50 and 1900 keV.
& The limit of detection for alpha-particle-emitting impurities is:
0.05x 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 . ’

0106



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

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are made
by volume, the density given on the certificate can be used to compute the activity 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 corresponding total beta-particle-emission rate.

If the solution is to be used for making quantitative sources, it should be kept tightly 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 containing 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 resuiting 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 activity 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

0137



ISOTOPE VOLUME DILUTION RECORD KhfctA4te

Isotope:_S_r_fE_ Vendor: NIS I Reference Date:[20¢ £S7 cf"l 9
Total Activity: N A Vendar ID: 5@& ﬁ[ i"' C] Receive Date: _{ 0 "50 -l‘l‘l {
Totalwt(g)_":i_i u__s‘_r_;;agg{h_e_zm cort #4918~ g %_Q_ﬂo'éavch.ﬂd—g

Activity UNITS/g ‘1[ 1k !0 --converted to dpm/Q 2 @8'&!0&%&&3_6%% IW

PRIMARY DILUTION: Prepared by volume
Date: ! [1)9 Preparer's Nama. A[ £2 Vw'l /V %"]

a: Decay corrected activity: 2 TOtF X [ 0 dpm/g {* if <100yr decay correct to preparation date)

b: Wt. of Volumetric: 60 2.8 / 4‘ g Balance wt check done (¢}

c: Wt. Volumetric + source: 65" 2000 g Dilyent: / H H‘C }

d: Wt. of source transfered {c-b): ‘f‘q, J é g g: Wt, of diluent + source: N A

f: Vol. of diluent + source: ( 0o mL g: Activity of dilution {a*d/e}: A“ﬂ dpm/g

h: Density terf: _ N [# a/mb i Activity by volume (g*h): _(332(*5Y dpmimt /
- o . N m

Ditution Log Book 10:__ 7 =~ 22530 (S"RH 42126 ‘D booo - €7 p&

Date: g’é ? Preparer’'s Name. A4 : tid am 5757é£

C
A: Decay corrected activity: 60 00.6 Mg if <100yr decay correct to preparation date)

8: Wit. of Volumaetric: N / A g Balance wt check done l_{)
C: Wt. Volumetric + source: N !ﬁ 9 Dijuent: ¢ - [N H’I\’ 03
D: Wt. of source transfered: N _/ A 9 E: Wt. of diluent + source : _QLZB_ 9

F: Vol. of source transferred: l mtL G: Vol. of diluent + source : _Q,ﬂ?_ mL
H: Activity of dilution {A*F/E}: /u[f A dom/g I: Dansity (E/G): %l,lﬂ__ o/mL
/ﬁs:za— 4¢. o-dznm.-

I: Activity by volume (A*F/G),(H*I) or (A*D/E):

Dilution Log Baok iD:__ 9} —225~ 63
poqhot Trelr Jm Sr-To
evuewed Rt Date: 4/ ‘7/’{3 /m,( \f ?o

01G3



SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

e

Isotope: <r - ?o

—

Parent Barcode Number —%3—5-——,&44- A A0

Vendor or Certificate .D. # of Parent Standard: SRh w415~¢C
Diluted Source Logbook 1.D. #: g]-225-30 -}
Balance Verification?: qcs

Diluent Used:

| fLHCL
Eq !&‘ 844/10

— Dim‘m — T |

*Diluent: I H Ha('

*Density of diluent {g/mi): AA g/mi

a: Parent Specific Activity: LOoo,Lf gé{;l P 9/1 l7e

b: Amount of Source Transferred: H.5633 9

¢: Total amount of Dilution: [2Y. &5 Y3 g
d: Total Volume of Dilution: N A ml

e: Activity of Dilution [a * b/clh 2LY.272 pCily gC?A*L
f: Activity of Dilution (a * b/d)k 2 4.7 pCi/mi

Dilution Logb&‘i.b. ' Yy—0L77 -2 =

Prepared By: Preparation Date: t2/s/ iy
Reviewed By: Review Date: IZ:S’Z¥

*If the diluent ramains unchanged from the diluent used for the dilution source, then a weight dilution of 8 volume unit tource

¢an be perforrned without @ density conversion. If the diluent changas, a weighted proportion density conversion is nscassary.
= — == =T e

613



Lw vad S/ 310 TT
ACSES!
RS
2
U.S. Environmantal Protection Agency

Envirenmental Monitaring Systeams Laboratory-Las Vegas
Nuclear Radiation Assessment Division

Calibration Certificate

b

Description

Prncmal r.dcmddel Strontium_go J Hall - bile
Homunal activily [ 27 J l nano CUMCI.]
Hommat volumae E miin smpevle/boitle aumber! g 40 3=1

Activity of principal radionuclide

28.

Measurement

Adtrvity par gram of thes Sohstion

" 5.40 |] nanoww| «| strontium-90 1

woiwonowt psTon| April 1, 1994 |

Activity of daughter radionuclide

Thae prncipsl activity wat sccomaanied st 1he quates time by

[ 5,40 _]l nanowm] Por gram

of 1he daughter nuctise ‘ Yttri!!m-gg _I

Total mass of this sotution

Approximately 5.0 **™

Mathod 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

Tius tedonucida has decayad tveugh hal lives Since & was oteained by EMSLALY

Wa recammend That this sekutien sheuld not bt irsad sher l Auygust 1994 I

This dilution was prepared for the 1994 ASTM

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

o
CHLic



Purity

The manufacturer states that activities other than that of the principal nuchde
and of its daughter nuclides, if any, were estimated/known to be:

m vl " | % of the principal activity

@ L?jaﬂ:n | % | of the principal activity

(3 ':qs:at;ht:" % ] of the principal activity

Tha activity of impurity (1) is not {2} is not {3) is not
included in the quoted figures of the principal activity.

Random Errors

The pracision of this standard was such that the certified value of the radicactive

concentration of the principal activity had a standard error {sm) not greater than +

{The 99.7% confidence limits are given by t{sm) whera t is obesined from the student t factor
for the degree of freedom (n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of tha standard) is obtained by the separste arithmetic summation of the
positive and negative systematic error { + 4 = § ° ). Thase have been estimated not to exceed

+3.8 %jor]-3.8 %

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

the quoted rasult from the true value. it is s combination of random srror [t(sm}] at the 99.7%
confidence limits and the worst casa estimate of the systematicerrors (+5, -3 )

The overall uncertainty is therefors calculsted on the basis of + [tsm) +5]. - [ttam) +57

andis |+4 .0 %}. |- 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 allowance for error in thess assumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

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

Chemical
Composition
of Solution

Carvier contest per gram of solution: Other components:
30 micrograms strontium 0.1 M HC1

Preservative:

Remarks

April 26, 1994

Date Certificate Prepared

Approval Signature

Revised 1/84
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Continued From Page

INITIAL STANDARD DILUTION RECORD

Standard lnforr;atfon:

Isotope: 3 po- ‘? 0. Vendor: - EPA

Activity of Standard Received: o7 Xw”’ uCi Vendor 1.D. # ‘Moo 3- |
Waight of Standard Received (g D O g LAL 1.D. #: ACSAY \
Standard Activity {pCifg): &1 v 0% pcitg | NIST Traceable ? ey

Halflifs in Years or Days: ;Q 8 . (_0 yrs Certificate #; qu [0 3 "'l
Reference Data: 4 /l ’[Clqtf Receiver's Nama: K . ?}v%

Date Recaived: & - 3 ” ‘? (‘)

Primary Dilution

Balance Verification?: V! 7.5
Diluent Used: 0- l M H’C‘
a: Decay Corrected Standard Activity (pCi/g): 5‘ 4 X10 2 pCilg
b: Weight of the Source Transferred (g): u[. 9 (Q'IO g
¢: Total diluted weight (g} Y q q [ g
d: Total Diluted Volume (mL} 5"0 ml
e: Activity of Dilution by Weight {pCi/g} [a*b/cl 6’31 : L{' pCi/g
f: Calculated Density of Solution (g/mi} [c / di: 0.9  gmL
g: Activity of Dilution by Volume {pCi/mL) [e * fk 5 36 L{'Ll' pCi/mL
o A Mo HId ~$2~)
h. Dilution Logbook 1.D. #: s A B es 4{115,(’

Prepared By: (l)rbrwu u()M Preparat:on Date: é - { ¢ - ‘? L\’
\ Reviewed By: %ﬁ- /)‘H}ib«u\ Review Date: ¢/3 0/5+

Purity/Cross Check\%arformed By: Check Date:

GU i;f- | ‘ 112

Signed Date Signed Data




MNotabook No.

Continued From Page

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

CH-1-9¢4

Parent Barcode Number

Diluted Source Loghook I.D. #;

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

Sr-9o

Acsoe
EPE 403 - [
93-47¢ -p2 -

%AS
0-I 4 HC]

Balance Verification?:

Diluent Used:

Dilution i
0.4 M Hel
N4 .
536-44 IpCC/mQa
50018
[0¢- 20 g
A/
N/A
26.78 pG /ol

94_477- 44 |

*Diluent:

*Density of diluent {g/ml):

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):

Diiution Logbook 1.D. #:

Prepared By: ﬂgfﬂu‘)w m’%/

Reviewed By: N

Preparation Date:

3.2-9¢
3/3/4s5”

*1t tha dilusnt remains unchanged from the diluent used for the dilution sourca, then a weight dilutjon of a volume unit source
can ba performead without a density conversion, If the diluant changes, a weighted prepoition sity copversian is heqéssary.

Review Date:

NV
Signed Date Signed Date

CUOAYLAETIE




CARBON-14
LAL-93-SOP-0209



. 9
) LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION WORKSHEET FOR C-14 ANALYSIS

S0P-0209
Prep Start Date : Matrix : Water
WorkGroup C-14 LAL-0209 34132 Prep Due Date 14-Mar-96
CUSTOMER -PARENT “|NO{ - QG+ |-~ VIAL-~} FLASK | - FLASK: |- WETSOIL DRY SOIL | DISTILEED- " COMR
: ID LALID | LAL ID +WE‘I’SOIL E’Mﬁﬁr NET WT. NETWT.- | - E
R L P : 5  tgrams) igréméi “{grams) Horaraay | - 2
L6496 12 34132DUPT| 1 34132—01
Lab Ctrl Sample 34132LCS1| .2 34132-02 |
Method Blank 34132MBB § -3 34132-03 J
1L6496-12 34132MS1 { 4 34132-04 N
BOHOV4 L6496-12 |5 34132-05
: -6
-7
8
9.
10
11 B
12
13
14
15.
18
17
18
19
20
21
22
23
24"
Conc&Vol of MS Sl 260 gCfmite Conc & Vol of LCS | Jmt 2&.0plY/mt Prep Analyst.. 2+ -y
M3 Ref Date” - - /e LCS Ref Date . -] n/is/ar StartDate ... : z/zﬂ/-aé
C-14MSID# T4~ L7251 C-14 LCS ID# "~ | 74917718 Count Analyst -
Balance Number { ) Pipette : (1} MS and LCS added by Fod
() () Witnessed by : &
Comments : '&mm&nwmsmmmammw” DIRECT SPIKE /00 Shrgle v /onl o thme fold

<
ot —- ves5224
’a Analyst : /. Checked by : O// Cnt Rm Custody\Date : v — - r 196




LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION WORKSHEET FOR C-14 ANALYSIS

S0P-0209
Prep Start Date : 2/27/96 Matrix : Water
. WorkGroup C-14 LAL-0209 34132 Prep Due Date : 14-Mar-96
CUSTOMER ~PARENT [NO| QC'{ ~VIAL  §{ FLASK- [ - FLASK '|.WE LFLASK. | ORY: so;t DISTILED [ ALGUOT-{° -~ COMMENTS: ».:
!D LAL ID = Do LAL ID ET'S0I EMP‘I’Y - NET W RY-SOIL E- 25 PRI
L649612 341320UP1 1 DUP1 34132 01 0.01
Lab Ctrl Sample 34132LCS1] 2 {LCS1 |34132-02 0.01
Method Blank 34132MBB | 3 |MBB1]34132-03 0.1
1.6496-12 34132MS1 | 4 (MS1 134132-04 0.01
BOHOV4 L6496-12 5 1SMP1)34132-05 0.01
* 6
7
8
9
10
11 2
12
13
14
18
16
17
18
19
20
21
22
23
24
Cone&Volof M5 .. { 26,10 pCi/mL; 1.0 mL Cone & Vol-of LS 26.10 pCi/ml; 1.0 mL Prap Analyst:: MY
MS Ref Date: - .- 15-Nov-92 LCS Ref Date - 15-Nov-92 Start Date - -.:- 2/27/96
CIAMSIDE . . - 94-677-18-1 C-14 LCS ID# . 94-677-18-1 Count Arjalyst - Ly
Balance Number : { ) Pipette : { ) MS and LCS added by: MY
{) {1 Witnessed by : CD

Comments ;

Analyst : ‘é\( For MNY

QD
| el
e )
o

Cocktail - 5 ml CarboSorb/15 mb HionicFluor; vial 20 mL poly.

Vag5224

Checked by : Cnt Rm Custody\Date :

vt
Nrfon @ 4w . //



LOCKHEED ANALYTICAL LABORATORY

CALCULATION WORKSHEET FOR C-14 ANALYSIS

SOP-0209
WorkGroup : C-14 LAL-0209 34132
TGCT VAL | DATE | -TIME_| CIIME | SOPE | - EFE - [-
cooo fooo T F COUNT P QOUNT § i fr o oo -t oo igiy
DUP1134132-01 | 02/28/96] 04:27 20 747.38 0.629 . . . .
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
34132MS81  [MS1 |34132-04 | 02/28/96§ 05:35 20 745.59 0.629 1 37.76| 2583.111 197.08 224.85 96.51 106.22
1L6486-12 SMP11{34132-05§ 02/28/96) 05:57 20 746.31 0.629 2.07 27.93 60.78 84.51 96.51 106.22
iICB 02/28/96] 06:20 20 765.06 0.629 1.16
AVEICB = 1.68 CPM
COMMENTS 34132L.C51 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{IBAMDC).

Date Completed : __D-2% " 1lo

Q
Ana Signature : e, SaGrn

-

)

Checked by :

V5224

}(/)«L
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\CTAC ST, ,

CERTIFICATE OF CALIBRATION Aoy
BETA STANDARD SOLUTION

Radionuclide C-14 Customer; LOCKHEED ENVIRONMENTAL
Half Life: . 5730 £ 40 years P.Q.No.: 061.AB2959
Catalog No.: : 7014 Reference Date: November 15 1992 12:00 PST.
Source No.: 407-124-2 - Contained Radicactivity: 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/mi @ 20°C.
Radioimpurities None detected
Radioactive Daughters . .
None

Radionuclide Concentration
0.218 uCi'g

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. Shirley, 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 Reference Materials (As in NRC Regulatory Guide 4.15).

zﬂwm 4 o

QUALITY CONTROL
Nov. 17, /962
Date Signed
ISOTOPE. PRODUCTS LABORATORIES
1800 North Keystone Street
Bucbank, California 91504 ‘ .

(318) 843 - 7000




Notebook No. 171

‘ Ak 114

ISOTOPE WEIGHT DILUTION RECORD e
Isotope: C il k‘! " Vendor: -.f:_ P _
Total Received Activity: .05 x& C Vendor 10:__fo7- 2y -3
Wt, Recei\;ed: 5.0« g NIST Traceab@ﬁ Cert. # _ L orng|.c Ky
Activity in Units/g:_e A TS p L;./g Reference Date:__ /I = [ F ~ G ~°
Activity converted (dpm/g):_~£¥2 .95 4 dpm/g Receive Date:__'l /i% / 2
Halflife (Yrs or days) t% = _.5 730 £ o é}@w Receiver’'s Na:ﬁe: Y oy Me rulen
PRIMARY DILUTION: Balance wt. check done L_Z)/
a: Source activity: 5 X 5 9 H ‘ dpmig * (if t% = < 100yr decay to prep. date)
b: Wt. of Sourcs transfered:____“+. 3 09 S | 9 '

Diluent used: 0.1 N. otk

c: Total diluted weight: jlis. S g
d: Activity of diution (a*blcl:___ 20, 34 T dpmig £ LA
o: Calculated density of solution: L osa g/mL (4MHNO, = 1.1294 ¢ .0007 g/mL)
f: Activity by volume = (d*e): 2L, 28R dpm/mL

Dilution Log Book 1D:_LAL — 43 — 41 L" - ~ \

Preparation Date: __¢ ¢/21/e % Praparer's Name. N‘ )

DA lan . k don

Log Book 1D of siurce being diluted: /
a: Source activity: /dpmlg * (if 1% = <100yr decay to prep. date)
b: Wt. of Source transferad: ]

Diluant used: e [
c: Total diluted weight: / '/v / A’ g
d: Activity of Jﬂuﬂcn : / dpm/g
e: Calculated dgasity of solution: g/mL (4M HNO, = 1.1294 & .0007 g/mL}
f: Activi = (d%e): dpm/mL

Dilution Log Book ID:

oo to/17/a3 0120

(gigned Date .QL“ ceided Slgned Date
Lacd

'



INITIAL STANDARD DILUTION RECORD

B o I S ST S

L, o Stendard Information:

Isotope: C-14 Vendor: Isotope Product
Activity of Standard Recsived: 1.09 uCi Vendor I.D. #

Weight of Standard Received [g): 5.0242 g LALLD. # AAO0114
Standard Activity {(pCi/gh: 2.17E+05 pCi/fg  { 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

Balance Verification?: Yes

Diluent Used: 0.1 N NaOH

a: Decay Corrected Standard Activity (pCi/g): 2.17E+05 pCi/g

b: Weight of the Source Transferred {g): 4.90951 g

c: Total diluted weight (g): 116.53 g

d: Totai Diluted Volume {mL}) | 116.3 mL

e: Activity of Dilution by Weight {pCifg} [a*b/cl 9.138E+03 pCi/g

f: Calculated Density of Wm {g/mi} {c / dI: 1.0020 g/mb

g: Activity of Dilution by Volume (pCi/mL} (e * fl: 9.157E+03 pCi/mi

h. Dilution Logbook 1.D. #: LAI,93-0474-23-1
Prepared By: Preparation Date: 10/27/93
Reviewed-By: Review Date:

Purity/Cross Check Performed By: Check Date:




SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

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

Diluent Used:

Vendar or Certificate I.D. # of Parent Standard:

c-14
AA0114
407-124-2
LAL-93-0474-23-1
Yes
0.1 N NaQH

- V“‘ . .7“7‘

Dilution

*Diluent:
*Density of diluent (g/mil):

a: Parent Specific Activity:

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

d: Total Volume of Dilution:

e: Activity of Dilution

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

Prepared By: Agnes Wong

(a*b/chk

Nanopure w/ 1 mg/ml formaldehyde

1.0006 a/ml
9.14E+03 pCi/g
0.70 g
250.14 g
250 ml
2.57E+01 pCi/g
2.68E+01 pCi/ml
LAL-94-0677-18-1

Preparation Date: 11/19/94

Preparer Signature:

Reviewed By:

Review Date:

j|Reviewer Signature:

*If the diluant remasins unchanged from ths diluant used for the dilution source, then a weight dilution of a volume unit source
can ba performad withqut a dernsitv conversion. If the diluant changes, s weightad proportion density conversion is hacessary,

0

AR
(Y



SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Atoud

Dilution Source Information

Isaotope: N C - {4

Parent Barcode Number A Aol] 4’
1) T

Vendar or Certificate I.D. # of Parent Standard:

Diluted Sourca Logbook 1.D. #: 0{5 - 47‘; -2 3- l

Balance Verification?: "fx_ <

i bilution

Diluent Used: DDI UJQ“"OJ ih IM/M.Q ﬁvvuﬂdzn‘(j[

*Pensity of diluent {(g/ml}: N / A g/mi

a: Parent Specific Activity: ?26 7 2-{ -5?‘0_372'?" W_ - / &‘«Q'
b: Amount of Source Transferred: 0' 70 IILQ g

¢: Total amount of Dilution: :7?50 * { J7[" g

d: Total Volume of Dilution: /U‘/A i

e: Activity of Dilution [a ®*b/ch: Al /A pCi/g

f: Activity of Dilution (a * b /d): O? é . f o pCi/mi .

Dilution Logbook'!.o. F 5 ?4-677 - ,tf' - ,

Prepared By: | Preparation Data: ' ' ” ,C{

Reviewed By: ( .iﬁ iz i 2! | Review Date: l._?,‘ Z{a /3¢

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

*Dituent: Nanopww- waters  wikh rWr /mk %NUAL

can bs performed without a density conversion. If tha diluant changes, s weighted proportion density canversion is necessary,

0

oo
v



TRITIUM
EAL-91-SOP-0066



LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION WORKSHEET FOR H-3 ANALYSIS

S0P-0066
Prep Start Date : 3 Z&[gc Matrix ; Water
WorkGroup : TRITIUM{H3) LAL-0066 34127 Prep Due Date 19 Mar-96
- -"CUSTOMER - }* PARENT: INOJ -QC: } -~ VIAL- | FLASK-" i?_{-.-gs‘g': WET SOIL ... FL.A K. |0l : DISTiLLED ; CBMMENTS‘”-**
SN LALID [ ]-LALD +WETSOEL§ EMPTY | BETWT. +oavson_ WT VOI..UME
] S o | tgramsl | {gramst | lorems) |- lgramsi” Harams) | il
L6496-12 34127DUP1| 3 34127-01 _0_56
Lab Ctrl Sample 34127LC81) 2. 34127-02 ]
Method Blank 34127MBB | 3. 34127-03 N
L6496-12 34127MS1 | 4 34127-04 05 B0l Senale, |l
BOHOV4 L6496-12 5 3412705 Of)Q
‘ 6
7
8
"9
10
11. i
12
13
14
15
16
17
18
19
20-
21.
22
23
24
Gmwmm&axw1$M1 1.0~ |Conc & Vol of LCS | 4690 plifL. BO~C |Prep Aralyst- i |
MS:Ref Date: . «{ L}0/9G LCSRefDate i | /3l StartDate - .- . | 3/%]9¢
H-3 MS 1ID# - aYy - &T71-6%~1 H-31CSID# . . | 721-17-| Count Analyst - .
Balance Number : () Pipette:  7100% { ) MS and LCS added by: (9]
{ ) { ) Witnessed by : Nk

SV B

Comments :

Cocktail - Paclgar}d Ultima Gold XR; vial - 20 mL poly.

Analys/ éé Z Z e Checked by :

DY
0

Cnt Rm Custody\Date :

V85224

qlr/, E'/Q!ﬂﬂ



LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION WORKSHEET FOR H-3 ANALYSIS

SOP-0066
Prep Start Date : 3/8/96 Matrix : Water
WorkGroup : TRITIUM(HS] LAL-0066 34127 Prep Due Date : 19 Mar-96
L CUSTOMER . .1 "PARENT {NO|-QC.'}|- VIAL:" | - FLASK . |- - FLASK:} '  pAUQuOT. |- COMMENTS;_-—;;;—_
- o i.AL m s ] LALID fewersow  Emety :
b e | (e AT
L6496-12 34127DUP1 -1.|DUPT |34127-01 0.01
Lab Ctrl Sample 34127LCST| 2 fLCST 134127-02 0.01
Method Blank 34127MBB | -3 |MBB1]34127-03 0.01
L6496-12 34127M51 | 4 |[MS1 |34127-04 0.01 [1ml MS added to
BOHOV4 L.6496-12 & |SMP1][34127-058 0.01 |50mi MSS then
: -8 distilled,
7
8
9
10
11 3
12
13
14
15
16
17
18
19
20
21
22"
23
24
ConcB Vol of MS - 1226,20 pCi/mL; 1.0 mL Conc & Vol of LCS 4.69 pCi/mL; 10.0 mL  Prep Analyst . - CcD
MS Ref Date ~ . - 06-Feb-96 1.CS Ref Date 03-Jun-92 Start Datg- . - 3/8/96
H-3MSID#¥ .- - 94-677-98-1 H-3LCS ID#. - - 95-721-17-1 Count Arealyst- - - LV
Balance Number : i} Pipette ; 71008 { ) MS and LCS added by: CD
() () Witnessed by :
Comments : Cocktail - Packard Ultima Gold XR; vial - 20 mL poly.
2 V95224
»3  Analyst: ¢ Checked by : ﬂ({b Cnt Rm Custody\Date :
- NAA  Sonb@ s \\



LOCKHEED ANALYTICAL LABORATORY

CALCULATION WORKSHEET FOR H-3 ANALYSIS
SOP-0066

WorkGroup : TRITIUM{H3) LAL-0066 34127

TPARENT ] OC |- VIAL | DATE |. TIME. | CIME | SOP(E) | - EFE - | .CFM -
LALID | o | LALID- | OF } OF |t SN RO N

LoE S I L 1 COUNT | COUNT AR DRI I TR

341270UP1 |DUP1 134127-01 | 03/02/96 03:33 30 749.33 0.193 1.12 .

34127LCS1 |LCS1 134127-02 | 03/09/96 04:05 30 744.83 (.186 15.92 | 3617.83] 355.81 396.41] 202.05 223.90
34127mMBB1 |MBB1}134127-03 § 03/09/96 04:36 30 743.11 0.184 0.84 -31.261 117.96 166.83] 204.75 226.90
34127M51 |[MS1 |34127-04 | 03/09/96 (05:08 30 743.34 0.184 18.05 | 4192.61 383.01 427.74] 204.95 22712
LE496-12 SMP1{34127-06 { 03/09/96 05:40 30 746.55 0.189 0.95 -4.19] 118.65 167.55] 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).

V95224

Date Completed : 33—/ [~F(,
Analyst "'_Sibnature ' i (2000 A Checked by : (X‘Z/
- ) \
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.S, Environmanta! Protection Agency
Environmental Monitoring Systems Laborstory-Las Vegas
Nuclear Radiation Assesgmaeant Division

Calibration Certificate

Description

Ptmvll:wnmdml Tritium {H—B)] n.ud.tgr 12.43 years ]
Nominal sclivity l 1 1 Oj I nanoeuﬁ“]
Hommal volume l-_Ej mi in smpouic /boitte aumber 26 06" 1

Measurement  Activity of ;;rincipal radionuclide
Activity et gram of this solution
[ 21.9 j l nano ""'i“] “( Tritium ]

) .tuwm:rstm[ June 3, 1992 J
Activity of daughter radionuclide
The princiosl activity was sccompanied at 1 gquaoted time by -
l j l culhes Par gram
ol 1ha deughier nuclte l j
Total mass of this solution
° grams
APPROX ., 5,0

M?thod of measuremeny
The activity of the primary solution and th@s
dilution were measured by liquid scintillation
counting.
Counting efficiencies for both st;fmdafdz:.z ations
were determined by counting solutions directly
traceable to the National Institute of Standards
& Technology (NIST).

Usetul Lite Thig redionuciide hag decayed thtough hatl foves since K wis obtanad by EMSL-LY
We tecommand thet this solution should not be uted atier becember 1999 ]




U.S. DEPARTMENT OF COMMERCE
Natlonal Institute of Standards & Technology
Galthersburg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory
Las Vegas, Nevada

Radidnuclide
Source identification

Source description

Hydrogen-3
2606-1, prepared by EMSL

Liquid in 5-mL flame-sealed glass ampoule

Source mass . Approximately 5.0 grams

Source composition Hydrogen-3 in water

Reference time 0700 EST June 3, 1992

NIST DATA EMSL DATA -
Radioactivity concentration  810.5 Bq g* 810.3 Bq g*
Expanded uncertainty  0.64 percent (:D* 4.3 percent @

Photon-emitting impurities None observed ¢ None observed

Measuring instrument 4«8 liquid-scintillation counters

Liquid-scintillation
calibrated with SRM 4926D

counting
Haif life  12.43 + 0.05 years ©

Difference from NIST -0.05 percent @

For the Director,

Yund bt

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

Gaithersburg, MD 20899
January 1994

*Notes on next page

0120
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/7lf % N Notebook No. 52;7’2-!

PBOJECT Continued From Page -
INITIAL STANDARD DILUTION RECORD
Standacd information:
Isotope: H -3 Vendor: 7 EPA
5
Activity of Standard Recsived: L uCi J-Veaéori'm "{1{1 I
Weight of Standard Received (g): 5 g LAL 1.D. #: Ac 5299
ol
Standard Activity (pCi/g): 219 IST Traceable ? Ves
Halflife in Years or Days: V2. A yrs Certificate #: ZGPpo - 1
Reference Date: oo, Gf3/91- Receiver's Name: _Kanin free.
Data Received: e 5,/‘)5
I

Primary Dilution

Balance Verification?: ‘{}Q_j_
D st i tndd
Diluent Used: E FA ASTM ‘f“\P‘-IL‘/\)e;C‘- ( D&JV)EG\\
~ 27.9 " n&
La:/ Decay Corrected Standard Activity {pCi/g): —4—-—3—;-,4:1»- K B} pCi/lg oo~ 4/ fo) / T2

“\‘Eg;ﬁ b\ Weight of the Source Transferred {(g): 4.929 g

c: Total diluted weight (g): 49. 377 _9
IS
d: Total Diluted Volume {mL} 2 49.5 mL
e: Activity of Dilution. by Weight {pCilgl (a * b /c J: 2190 pCi/g
f: %%»b«sd Density of Solution {(g/mi) [c / d}: 0.99777 g/mb
g: Activity of Dilution by Volumae {pCifmt} le * fI: Q / ?_0 pCi/mL ¢ L/ 3 /92

h. Dilution Logbook I.D, #: () ?&”%«J"@__ A (-G9S -0712 | — ’

Prepared By; Eqs!iihz /3. Marals,P eparauon Date: 2’/7/35
% [

Reviewed By: b?: LQ, Z«x Rev:ew Date: "2{#7 '/ﬁ.')'

Purity/Cross Check Performed By: Check Date:

Signed Date CP<Tela gy signed Date




H N Notebook No. 17
prROJECT 3 L(;b Continued From Page
l ] R 1 1 T T T 4
- SECONDARY/WORKING LEVEL
— STANDARD DILUTION RECORD
— |
B Dilution Source Information
— f Isotope: H - 5 LC,S
| iParent Barcode Number ACSZ299 (agp. l[‘)b
— - , ¢ \at
L Vendor or Certificate I.D, # of Parent Standard: 260le — | l%,s\ (‘
| \
l__ Diluted Source Logbook 1.D, #: 95 .7725-1 \I\I\W}—'
X
L-- ) Balance Verification?: Yes q/‘.' bad \
Diluent Used: “ped wsta
Vi
Ditution ) )
| I *Diluent: Tezp DAl iy -
| *Density of diluent (g/ml): ©.9577 g/ml
—— K a: Parent Specific Activity: 2.19C pCifehim |
[ Glass Class AT
b: Amount of Source Transferred: Tt V2w ) ﬁ,d”‘/ ;1,0,:’?5
N ¢t Total amount of Dilution: 5600 w\ /g‘>/
" dd: Total Volume of Dilution: 00 w | mi
| 4.¢9 >
L e: Activity of Dilution la *b/cl Zt pCi_lgﬂ‘_
f: Activity of Dilution (a * b /d): 1—%’4': 4.(9 pCi/mi EXPLRES 2:/ 97
Dilution Logbook LD, #: 95 - 05772! - 17-1
— Prepared By: Q-—_l O,Y“(],_& Preparation Date: 2/1/ 9
| 1
| Reviewed By: Review Date; éé{ffg
*If the diluent remains unchanged from the diluent used for the dilution source, then & weight dilution of a volurne unit source
can be performed without 8 density conversion. i tha diluent changes, a weighted proportion densily conversan is necessary.
Read and Understood By
N2
Signed Date Signed Date
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(fefoponty | pode A A f77)
Continued on Page
"@“éf‘“{& flgral fart {5 Read and Understood By

"o~

Signed

wfre/
7

Date

O
77

=

Signed

Date




Notebook No. __S&n77. .
v S%OJECT - l-( °3 M S Continuved From Page *_'J&t_

R RN
] SECONDARY/WORKING LEVEL >0 ’)"/J

STANDARD DILUTION RECORD

Dilutioit Source Information

Isotope: H-2 HMS

Parent Barcode Number 91- e2l5- 4. | _exg. aﬁ (9(0
Vendor or Certificate |.D. # of Parent Standard: —

Diluted Source Logbook LD. #; 91~ 02Z5-9.- 1

Balance Verification?: %

Diluent Used: Deacl 18T,

Dilution

*Diluent: eag well et

*Density of diluent {g/mi): i g/ml

a: Parent Specific Activity: 33929, 3 pCAL DS Yipeh, © 2/ 36

b: Amount of Source Transferred: 1.0 g

c: Total amount of Dilution: /50 S P
d: Total Volume of Dilution; 150 mi

Ppet ¥

e: Activity of Dilution {a* b /cl: 2202 ?G/M PCLUGY e 139744
f: Activity of Dilution {3 * b/ d): 226 Z pCifmi &  2./6 /9¢

Dilution Logbook 1.D. #: 94 -PLTT7— 9% _ |

Prepared By: OU _.-} Q-il{b./Q, Preparation Date: 2/29/9¢

Reviewed By: |_ §§ H Z; Z - Review Date: A/l27 /¢
“if the diluent remaing unchanged from the diluent used for the dilution seurce, then a weight dilution of a voluma unit source -
can be performed without a density conversion, If the diluent changes, a weighted proportion density conversion is necessary.

Head ana UnGerstood By

Signed Date Signed Date
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