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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 submitted to

Lockheed Analytical Services on 22 February 1996.

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 please call Kathleen M. Hall at

(509) 375-4741.

0 0^?



Y ,

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

" I certify that this data package is in compliance with the SOW, both technically and for

completeness, for other than the conditions detailed above. Release of the data contained in

this hard copy data package has been authorized by the Laboratory Manger or a designee, as

verified by the following signature."

Sincerely,

Kathleen M. Hall

Client Services Representative

cc: Client Services
Document Control

QD^ r



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 NON METALS ANALYSES

WATER

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

• One water sample was received for LK6496 and analyzed in batch 222 bh for selected

analytes as requested on the chain of custody. Quality control analysis was

performed on the following samples:

Client ID 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 MS, DUP 350.1 Ammonia

Holding Time Requirements

• 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
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control

All Internal Quality Control were within acceptance limits.

Kay McCann
Prepared By

March 1. 1996
Date

uJ0 0



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.

Internal Quality Control

• All Internal Quality Control were within acceptance limits with the following exception:

The matrix spike recovery for aluminum (157%) 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.

Shellee McGrath
Prepared By

March 25, 1996

Date

0 0;; t,



LockheedAnalytica/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

RADIOCHEMICAL ANALYSES

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

applicable: instrument calibration, initial and continuing calibration verification, quench

monitoring standards, instrument background analysis, method blanks, yield tracer, laboratory

control samples, matrix spike samples, and duplicate samples.

NOTE: Chemical recoveries and minimum detectable activities (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-9O

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 blank was within QC criteria. The LCS recovery was within QC criteria. The DUP

recoveries were within QC criteria. No re-analyses were performed.

nry
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Lockheed Analytica/ Services

Liquid Scintillation Counter

Analytical Method Carbon- 94

Log-in No.: L6496

Quotation No.: 0.400000-B

SAF: B96-048

Document File No.: 0222596

WHC Document File No.: 331

SDG No.: LK6496

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-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 criteria.

The DUP recoveries were within QC criteria. The quench value was within curve limitations.

No re-analyses were performed.

Yvonne M. Jacoby
Prepared By

March 13, 1996

Date

oOnn
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L6496-1
TEMP 2
Location:
Water

L6496-3 BOHOV4
TEMP 2
Location: RFG10-101B
Water 1 S 300.0 CHLORIDE
Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE
Water 1 S 300.0 PHOSPHATE
Water 1 S 300.0 SULFATE

L6496-2 BOHOV4
^ TEMP 2

Location: 156RAD1-04
Water 1 S 6010 ICP METALS
Water 1 S 6010 ICP TRACE

L6496-4 BOHOV4
TEMP 2
Location: RFG10-101B
Water 1 S 353.2 NITRATE

L6496-5 BOHOV4
TEMP 2
Location: 156V-I030
Water 1 S 9030 SULFIDE

L6496-6 BOHOV4
TEMP 2
Location: RFG10-101B
Water 1 S 350.1 NH3/N

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (ln01)

Mar 11 1996, 02:41 pm

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

156-017
1 S S

BOHOV4 20-FEB-9622-FEB-96 28-MAR-9E

L6496-7
TEMP 2
Location:
Water
Water

BOHOV4

Hold:18-AUG-96

20-FEB-96 22-FEB-96

Hold:18-AUG-96
Hold:18-AUG-96

20-FEB-9622-FEB-96.

Hold:19-MAR-96
Hold:22-FEB-96
Hold:22-FEB-96
Hold:22-FEB-96
Hold:19-MAR-96

20-FEB-96 22-FEB-96

Hold:19-MAR-96

20-FEB-96 22-FEB-96

Hold:27-FEB-96

20-FEB-96 22-FEB-96

Hold:19-MAR-96

20-FEB-96 22-FEB-96

EXPENDED
1 S GR ALP/BETA LAL-0060 Hold:18-AUG-96
1 S SR-90 LAL-0196 Hold:18-AUG-96

L6496-8 BOHOV4
TEMP 2
Location: 156-023D

20-FEB-96 22-FEB-96

28-MAR-9t

28-MAR-9

28-MAR-9

28-MAR-9

28-MAR-S

28-MAR-^

28-MAR-

Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (in01)

Mar 11 1996, 02:41 pm

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

L6496-9 BOHOV4
TEMP 2
Location: 156-023D

L6496-10 BOHOV4
TEMP 2
Location: 156-023D

L6496-11 BOHOV4
TEMP 2
Location: 156-023D

11 .^ 20-FEB'=96 22'=FEB-96 28-MAR-9E

20-FEB-96 22'-FEB-96 28-MAR-9(

20=FEB-96 22=FEB-96 28-MAR-9t

L6496-12 BOHOV4 20-FEB-96".'22-FEB-96
TEMP 2
Location: 155
Water 1 S C-14 LAL-0209 Hold:18-AUG-96
Water 1 S TRITIUM(H3) LAL-0066 Hold:18-AUG-96

L6496=13 BOHOV5 20-FEB'-96 22-FEB-96
EMP 2

Location: 156RAD1-04
Filt H20 15 S 6010 ICP METALS
Filt H20 15 S 6010 ICP TRACE

L6496-14 REPORT TYPE
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT
Water 1 S RAD RPT TYPE 2

Hold:18-AUG-96
Hold:18-AUG-96

22-FEB=9622-FEB-96

28-MAR-9

28-MAR-9

28-MAR-9

^ PrOD60 (oolO MP 'MRC_AE: FdYt- 'NRPos,F__
O"F p'^.rw+"sLS

Page 2
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Date: 3 - lJ- 9G .
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01) _

Feb 22 1996, 07:07 pm

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

Laboratory CTi'ent ".;: Cqllect Receive Due..
Sampj :NumHer SampIe Nunmber. 'Dte F^ate PR Date

L6496-1 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-96
TEMP 2
Location: 157
Water 1 S SCREENING Hold:18-AUG-96

L6496-2 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-9E
TEMP 2
Location: 157
Water 1 S 6010 ICP METALS Hold:18-AUG-96

L6496-3 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-9e
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

L6496-5 B0110V4 20-FEB-96 22-FEB-96 28-MAR-9
TEMP 2
Location: 157
Water 1 S 9030 SULFIDE Hold:27-FEB-96

L6496-6 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-9
TEMP 2
Location: 157
Water 1 S 350.1 NH3/N Hold:19-MAR-96

L6496-7 BOHOV4 20-FEB-96 22-FEB-96 28-MAR-9
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
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01) _

Feb 22 1996, 07:07 pm

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

Lakinratary, ent Coi1 ect: eceive
Sari:pl:e° Number vSaYnple Nun[ber n'o8te.>.., ;.Fr.:17^te

L6496-9 BOHOV4
TEMP 2
Location: 157

L6496-10 BOHOV4
TEMP 2
Location: 157

20-FEB-96 22-FEB-96

20-FEB-96 22-FEB-96

20-FEB-96 22-FEB-96

28-MAR-96

28-MAR-96

28-MAR-96

28-MAR-9E

28-MAR-9(

28-MAR-9

L6496-11 BOHOV4
TEMP 2
Location: 157

L6496-12 BOHOV4 20-FEB-96 22-FEB-96
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
TEMP 2
Location: 157
Filt H20 15 S 6010 ICP METALS

L6496-14 REPORT TYPE
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT
Water 1 S RAD RPT TYPE 2

Ho1d:18-AUG-96

22-FEB-96 22-FEB-96

Page 2

Signature:

Date:

001:
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Page 1 of 1

Bechtel Hanford, Inc. T^ ifA/CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUES
Data Turnaround

q Priority
Collector Company Contact Telephone

N Normal
/

r,-
,-- _ ^ahJ ^ Bob Raidl ( 509) 372-9641

Project Designation Sampling Location SAF No.

100-HR-3 Groundwater Sampling, Round 10, Phase 2 100 D B96-048

Ice Chest No. Field Logbook No. Method of Shipment
mG, [ - / 2)

e Federal Express

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

Lockheed M16-0-0690-30 59D9(o51 N61
Possible Sample Hazards/Remarks Preservation

HNO3 Cool4°C H7SOa '1 HtSOa HNO3 Cool4°C Cool4°C HNO3

Type of Container
G G P/G P P/G P/G G P/G G

No. of Container(s) 1 1 1 1 1 5 1 1 1

Special Handling and/or Storage
Volume

Maintainsamplesbetween2°Cand6°C. 500mL SOOmL 500mL 1L 1L 1L 1L 20mL SOOmL

ICP QO1O°' I1C1 NOz - Sulfide Ammonia Gross Tritium, Activity ICP

Metals
Cl.

- SD" NO3 Alpha, C-14 Scan Metals

SAMPLE ANALYSIS (Unfilter-
NO2, NO,.
po, Gross (Filtered)

ed) Beta,

Sr-90

Sample No. Matrix' Date Sampled Time Sampled -

BOHOV4 W •^, J! ^ J" S'O ^ ^' x X r'

BOHOV5 W

SPECIAL INSTRUCTIONS
CHAIN OF POSSESSION Sign/Print Names '1 ZnAc+NaOH s = s°n

Relinquished By Date/Time f c^o Date/fime i,j-oo

.
Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0 is being

^,
st . siwc^

^ Z-2v,` The ERC Contractor acknowledges that the 48-requested for infurmanon only w- warer

sh Z Da (Fim Q , ô eceived By Dateliime
.

hour holding time will not be met.
0 = Oil
A- A„a

r^N Z'ZI"9 DS = Drvm Smm>

elinquished By Date/Time Received By Date/iime The Activity Scan is for all samples listed on this chain of ctBtody, ^t - navrt°-°,
wi. wipe

t t 'Relinquished By Date/Time Received By DatelTime l9w
v veg°ta3s°p,
X - 01.

LABORATORY Received By Title " D-ate/T.me

'J a
SECTION ^, Z 2-I (, 0 7`154 C ^; N ^

FINAL SAMPLE Disposal Method Disposed By Date/Time
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Environmental
Restoration ERC TeamContractor

Interoffice Memorandum
Nla-S

TO: W. S. Thompson
R. F. Raidl 9-0

COPIES: J. E. Parsons X0-23
F. G. Zwiesler X0-23
T. L. Lafreniere X0-23

Job No. 22192
writw: R^ Rww^: NO

CCN: WA
OV: IOPNRJ

rSO: Nu

ERA: N/A
SuM1jan CNe: l850

°A''E: November 28, 1995

FxoM= S. K. De Mers '^lctf
Radiological Controls
T7-05/373-1913

susn:cr: 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 S activity in excess of 100,000 pCi/l (<.1

uCi/sample based on a 1 liter sample size) nor any ot activity in excess of 10,000 pCi/1 (<.01
uCi/1 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/1 ,6(H') and 10 pCi/1 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

001;
CJ,)-a-.^ f^(,-
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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-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
699-97-51 A
699-101-48A
199-H4-9

001
A J

CJJ- J J J"? C



WHC-S0W-93-0003
Revision 4

SAMPLE CHECK-IN LIST

Date/Time Received: Cqcr SDG#: ,^ f^,,7

Work Order Number: " SAF l:

Shipping Container ID: 5^,, /, 1^rTS Chain of Custody

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

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

3. Sample temperature `D ^^

4. Vermiculite/packing materials is Wet [] Dry

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

6. Sample holding times exceeded? Yes ["^] No []

7. Samples have:
tape hazard labels

^
custody seals appropriate sample labels

8. Samples are:
X in good condition leaking

broken have air bubbles

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

Yes[4 No [ ]

Notes: ^,.4

Sample Custodian/Laboratory• e4^^'_ Date: 4'.1 -

^4,ceD
-'tY' .^,^

N^a as
To: //^,i_L On ^ ^z f^ BY/+3,^^^^a

4d

33

Ga^.>>yl^



LOCKHEED MA

Sample Login
Login Review Checklist

Lot Number4 6ys^

RTI N

The login review should be conducted by that person logging in the samples as well as a peer. Please use this checklist to ensure

that such reviews occur in a uniform basis. Please sign and date below to verify that a login review has occurred. This checklist

should be affixed to each login package prior to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),

the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning

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

be omitted.

SAMPLE SUMMARY REPORT

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

4. Are all analyses on the COC logged in for the

appropriate samples?

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

6. Are samples logged in according to LAS batching

procedures?

LOGIN CHAIN gF CUSTODY

1. Are the collect, receive, and due dates correct

for every sample?

2. Have all appropriate comments been indicated in

the comment section?

YES NO N/A Comment

X

X

^ - -

X-

^- - -

'- - -

YE. NO N!A Comment

-^-

^

SAMPLE RECEIVING CHECKLIST YES NO N/A Comment

1. Are all discrepancies between the COC and the login

noted (if applicable)? - - ^ -

^ •

a'&.^C l^ t^-- ^ ^ Z -y6
primary reviewsignature date secondary ceview signature

'Z- ZZ-IeX 002

date

^a^^J^
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Lockheed Analytical Services
Sample Receiving Checklist
Cllat Nemc: !/ P<t.... H, : n

290 4651 461

Job No. ` Cooler 1D: l 4,L

Page l of

COOLER CONDITION UPON RECEIPT

Temperature of cooler upon receipt:

temperature of temp. blank upon receipt:

Yes No • CommeotalDiscrepencux

custody seals intact

chain of custody present K

blue ice (or equiv.) praent/frozeq

rad survey completed

SAMPLE CONDITION UPON RECEIPT

Ya No • Cammwti/Discrepancia

all bottles labeled

sempla intact

proper container used for sample type

semple volume sufficient for analysis

proper pres. indicated on the COC

VOA's contain headspsce

are sampla bi-phasic (if so, indicete sample ID'S):

MISCELLANEOUS ITEMS
Ya No • Commcnts/Discrepancia

samples with short holding times

samples to subcontract

ADDITIONAL COMMENTS/DISCREPANCIES

Complctod by / dete: i`

Srnt to the client (date/initials): Client's signature upon reccipt:

Ndu •> cmtict Na •pympri•ro G5R a/•ny dnrep^o:+tv immedi•fcly spw rtreipt

s• a pleue mvicw NH intonnsGoa and ntmn K. fiesimille to tbe,epproyrir(e CSR (NZ) 361-8146

O
O
t' J

vgYsion 2.0 (11/11/94)



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

C1tent;' LA& SDG
SampI,e;Number;: N^tmber, M^rix: Nlethpd. .. ;.

BOHOV4 _

BOHOV5 -

REPORT TYPE -1

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

L6496-13

L6496-14
L6496-14
L6496-14

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

Filt H20 6010 ICP METAL^

Water EDD - DISK DEL
Water INORG TYPE 2 Rf
Water RAD RPT TYPE 2

O O ^
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NON-METALS

WATER



LOCKHEED ANALYTICAL SERVICES

Sample Results

iClient Sample ID: BOHOV4 jDate Collected: 20-FEB-96 I

IMatrix: Water IDate Received: 22-FEB-96 I

Solids: N/A

Constituent.
. ....

.,.. . .t.' ... .

llnits

' ^

Method

',

Result
,'

, ,.

ProJegt
Reporting
',.Limit.,

Data
Duatifier(s)

, , .

Date
Analyzed.

LAS
Batctil[D

LAS
SamplejlD. :^

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 < 0.002 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

Sulfate mg/L 300.0 65. 0.10 23-FEB-96 34061 L6496-3

Amnonia 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

,4^00.



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHOV4 Date Collected: 20-FEB-96

Matrix: Water jDate Received: 22-FEB-96

Percent Solids: N/A

COnstitUent Units Method: Result. MDL -'-ROL Data Dilution Date LAS LA8 '.

;., ., , ..,., .... .... . : .;,.,. .. Duat . ..,......
Analyied .

Batch ID.
. .

Sampte 10. .

ALUMINUM, TOTAL mg/L 6010 0.089 0.027 0.20 BN

*

1 15-MAR-96 34692 L6496-2

BARIUM, TOTAL mg/L 6010 jq 0.093 0.016 0.20 B 1 15-MAR-96 34692 L6496-2

BERYLLIUM, TOTAL mg/L 6010(,) < 0.0010 0.0010 0.0050 U 1 15-MAR-96 34692 L6496-2

CADMIUM, TOTAL mg/L 6010q < 0.0040 0.0040 0.0050 U 1 15-MAR-96 34692 L6496-2

CALCIUM, TOTAL mg/L 601014 43. 0.013 5.0 1 15-MAR-96 34692 L6496-2

CHROMIUM, TOTAL mg/L 6010a 0.016 0.0030 0.010 1 15-MAR-96 34692 L6496-2

COBALT, TOTAL mg/L 6010(a < 0.0040 0.0040 0.050 U 1 15-MAR-96 34692 L6496-2

COPPER, TOTAL mg/L 6010 A 0.0039 0.0030 0.025 B 1 15-MAR-96 34692 L6496-2

IRON, TOTAL mg/L 6010(a 0.070 0.0050 0.10 B 1 15-MAR-96 34692 L6496-2

MAGNESIUM, TOTAL mg/L 6010A 17. 0.041 5.0 1 15-MAR-96 34692 L6496-2

MANGANESE, TOTAL mg/L 60104 0.065 0.0010 0.015 1 15-MAR-96 34692 L6496-2

NICKEL, TOTAL mg/L 6010 < 0.014 0.014 0.040 U 1 15-MAR-96 34692 L6496-2

PDTASSIUM, TOTAL mg/L 6010 A 11. 0.40 5.0 1 15-MAR-96 34692 L6496-2

SILVER, TOTAL mg/L 6010,R < 0.0030 0-0030 0.010 U 1 15-MAR-96 34692 L6496-2

SODIUM, TOTAL mg/L 6010 (a 35. 0.040 5.0 1 15-MAR-96 34692 L6496-2

VANADIUM, TOTAL mg/L 6010 0.035 0.0040 0.050 B I 15-MAR-96 34692 L6496-2

ZINC, TOTAL mg/L 6010 0.018 0.0030 0.020 B 1 15-MAR-96 34692 L6496-2

Antimony mg/L 6010q < 0.0020 0.0020 0.060 U 1 21-MAR-96 34695 L6496-2

Arsenic mg/L 6010 A 0.0050 0.0020 0.010 B 1 21-MAR-96 34695 L6496-2

Lead mg/L 6010,q < 0.0010 0.0010 0.0030 U 1 21-MAR-96 34695 L6496-2

SeLenium mg/L 60104 < 0.0030 0.0030 0.0050 U 1 21-MAR-96 34695 L6496-2

Thallium mg/L 6010A 0.0045 0.0030 0.010 B 1 21-MAR-96 34695 L6496-2

1,31W

0053



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOHOV5 jDate Collected: 20-FEB-96

Matrix: Filt H20 jDate Received: 22-FEB-96

Percent Solids: N/A I

Cpnstituent:
' ' , ,

Units
.

Method Result MDL ROL
,
Data
Qual

Dilutiori Date
Analyzed

LAS
Batch ID

LAS
Sample [D

ALUMINUM, DISSOLVED mg/L 6010 ^ 0.030 0.027 0.20 B 1 15-MAR-96 34696 L6496-13

BARIUM, DISSOLVED mg/L 60101) 0.083 0.016 0.20 B I 15-MAR-96 34696 L6496-13

BERYLLIUM, DISSOLVED mg/L 6010 G < 0.0010 0.0010 0.0050 U 1 15-MAR-96 34696 L6496-13

CADMIUM, DISSOLVED mg/L 60104 < 0.0040 0.0040 0.0050 U 1 15-MAR-96 34696 L6496-13

CALCIUM, DISSOLVED mg/L 6010 38. 0.013 5-0 1 15-MAR-96 34696 L6496-13

CHROMIUM, DISSOLVED mg/L 6010 a 0.0041 0.0030 0.010 B 1 15-MAR-96 34696 L6496-13

COBALT, DISSOLVED mg/L 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 mg/L 6010 A 0.020 0.0050 0.10 B 1 15-MAR-96 34696 L6496-13

MAGNESIUM, DISSOLVED mg/L 6010 0 15. 0.041 5-0 1 15-MAR-96 34696 L6496-13

MANGANESE, DISSOLVED mg/L 6010p, 0.058 0.0010 0.015 1 15-MAR-96 34696 L6496-13

NICKEL, DISSOLVED mg/L 6010 11 < 0.014 0.014 0.040 U 1 15-MAR-96 34696 L6496-13

POTASSIUM, DISSOLVED mg/L 6010 9.6 0.40 5-0 1 15-MAR-96 34696 L6496-13

SILVER, DISSOLVED mg/L 6010q < 0.0030 0.0030 0-010 U 1 15-MAR-96 34696 L6496-13

SODIUM, DISSOLVED mg/L 6010 31. 0.040 5.0 1 15-MAR-96 34696 L6496-13

VANADIUM, DISSOLVED mg/L 6010 0.030 0.0040 0.050 B 1 15-MAR-96 34696 L6496-13

ZINC, DISSOLVED mg/L 6010^ 0.031 0.0030 0.020 1 15-MAR-96 34696 L6496-13

Antimony mg/L 6010 < 0.0020 0.0020 0.060 U 1 21-MAR-96 34697 L6496-13

Arsenic mg/L 6010
A

0.0037 0.0020 0.010 B 1 21-MAR-96 34697 L6496-13

Lead mg/L 6010 < 0-0010 0.0010 0.0030 U 1 21-MAR-96 34697 L6496-13

Selenium mg/L 6010n < 0.0030 0.0030 0.0050 U 1 21-MAR-96 34697 L6496-13

Thallium mg/L 6010(k 0.0042 0.0030 0.010 B 1 21-MAR-96 34697 L6496-13

^l(s

OOJ Î



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Saaple ID: 80HOV4 . LAL Sample ID: L6496-7

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

Matrix: Water Login Ntmber: L6496

COnstituent.:; '.>':. ,^Acii,v£tp Er^'ar pnts1..^

Gross Alpha 07-MAR-96 OR ALP/BETA LAL-006034110 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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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Becht el Hanford Project ( Project BECHTEL-HANFORD)

CLient Sample ID: BOHOV4 LAL Sample ID: L6496-12

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

Matrix: Water Login Number: L6496

ConsT,fcuen.t .a.:.. . .. .:..Anafyz4d :Bth. Uni.ts.

C-14 28-FEB-96 C-14 LAL-0209 34132 28. 85. 110 pCi/L
H-3 09-MAR-96 TRITIUM(H3) 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-SO P-0060
Date Prep Started : C Matrix : Water

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

CLIENT. . . ,
SAMPLE-

' - ^- ID

LAL_ UG -_CHILD--- .
CAi.lf) -C2

ALa7^^.' PLANCHET,

.TAREW'Y

19rarris)'

Pt1CNCHE'f'.
GpO5SW1' -

l9iams)

;!!.

-"
SAMP4^

WoiGHT

(grarris)

-';^ ,^ CpMM^NTS c ^

L6496-7 34110DUP1 ,.1 DuPt 34110-01 J%titr - 9fj0
Lab Ctrl Sample 34110LC 1 2 LCS 1 34110-02 6 9 T. 69 7
Method Blank 34110MBB 3 MBra1 34110-03 O b ?U
L6496-7 34110MS1 4 MS1 34110-04 . 17 I O
BOHOV4 L6496-7 5 sMP1,M 34110-05 $- 7 3

G

.^_
.a
9

10

11

12

13

14

15

16.

17

18-

19.

20

21

22

23

24

LCS VolUmeA.Reftlate MS Volume & RefDate- : -QL Prep Anlst- = -- _

LCS Nuclide - b MS Nuclide ^- y S^ Start Date _ 3 lo ^o
LCS Activity ^j -g ( , O pir, .^^. MS Activity ^} , ,,.t. ^ C; Count Anlst
LCSID#-;`: ^- i-1 - MSIDt6 :. °/y- 7 -

Balance Number : r-{QD2(0y(, O Pipette Number : 71Q0(l O LCS added by:6U
o ( ) ( ) Witnessed by :

co
Comments : i)A „04 {K,ve e.oor^i, sc+..ple

Analyst Checked by: Cnt Rm Custody\Date : '2^5-V^ 3.b-9^



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

LAL-91-SOP-0060
Date Prep Started : 3/6/96

Workgroup Number : R ALP/BETA LAL-0060 34110
Matrix : Water

Prep Due Date 03/1 /9

:CLIENT_
SAMPLE

_iD

LAL
1D.

aC. CHILD
LALI[3

pF1
z2

ALUTi
VOt;

PLANCfiEr.
TAf^E{Yt

.:-PLANCHE7-. ,
. ^qt35SYJ1

:,.*:.
'

SAMPLE,.
1HEfGH;.

COMMENTS.., . . ...,,:

L6496-7 34110DUP1 - i kDUP1 34110-01 2 0.160 8.5900 8.6655 0.0755
Lab trl ample 4110L 1 2 LCSt 411 50 5 6987 4

Method Blank 34110MBB 3 MBB1 34110-03 2 0.250 8.5704 8.5704 0.0000
L6496-7 34110MS1 4 MS1 34110-04 2 0.160 8.5175 8.5915 0.0740
BOHOV4 L6496-7 B SMP1,M 34110-05 2 0.160 8.5728 8.6463 0.0735

a
7

a
9

10

11

12
13

14
16

1s

17
18

19

20
21

2z
23

24

LCSVoawne-& Re#Dete, - 1.0 mL; 8/ 1/ 0 MsVdume & Reipew :: . 1.0 mL; .rep Antst, CID
LCS Nuclide . Am-241 Sr-90 MS Nuclide Am-241 Sr-90 StaPt Date 3/6/96
LCS Activ 9.8 pCi/mL 12.0 pCi/mL MS Activi 8.4 pCi/mL 8.4 pCi/mL Count Anlst
LCS ID #. - 95-721-13-1 MS ID # 94-677-93-1

Balance Number : 40020046

o Comments :

Pipette Number : 71008 ( 1 LCS added by: CD
Witnessed by : M1TA -



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

LAL-91-SOP-0060

Workgroup No: GR ALP/BETA LAL-0060 34110

_-pARENT-..
kAL tp

bE7 PLANCHET

LAt, ID

CTlM£.
iminl---

C9UNTS

ALPHA
,CQUNTS„., -
AiPHA

BKG

EFF'.

ALPtiA
BkOCRtr.;^,-..
AL.'TIVI'i't'

pCilL -.

._ CNT£RR;_ ..-_
2 SIGMA

- pCi2^>

T'CL£RR::.

SIOIJIA

pC17L_

ELD ^:.. .
ALPFTA `
PCw

MDA. ,- .
AEPIi7l -

FLAG8. . C0W-:,-,.,.. .,
d)AT£,:

34110DUP1 Ee1-Di 34110-01 100 18 6.3 0.109 3.04 2.50 2.51 3.02 3.72 DUP1 C 03/07/96
411 OLCS 1 Eai-ci 4 10- 100 1 4.8 0.148 37.89 4. 7 4. 1. 1. L 1 / 7/9

34110MBB LBI-C2 34110-03 100 4 5.1 0.215 -0.09 0.49 0.49 0.88 1.10 MBB1 03/07/96
34110MS1 EB1-c3 34110-04 100 226 4.5 0.108 57.86 7.77 8.29 2.58 3.29 MS1 C 03/07/96
L6496-7 Le1-c4 34110-05 100 20 5.9 0.107 3.71 2.61 2.62 2.95 3.66 SMP1,MS 03/07/96

Comments = =

MBB = -0.09 CiIL = > less than RDL(HAMDC).
V95224

D Completed :
Ar^t Signature :
co
Cl

Checked by :



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

LAL-91-SOP-0060

Workgroup No: GR ALP/BETA LAL-0060 341 10

PARENT

_:- LAt tD:.

DETT PLANCHET

-.iA6 ID

CTIME

inifn!

CONNTS

BETA ^'

COUNTS
EE7A.

BICG

,EFF
BETA. .

A>yB

.XiAtK .

Peotar

BkgTdair
= AC71V11'1'

pCil(

CtFEERR
2§tGRSA-

pCil4

Tit;ERR
281GNIA,

p

Ltp...
BETk:.. . .
pCill

NIDA..

. '
pCl)I

FUt6S . "COUNT`:.

t}ATE: -

34110DUP1 t31-D1 34110-01 100 264 105.7 0.409 0.258 10.68 2.59 2.65 3.29 3.48 DUP1 03/07/96
411 L Le1-C1 41 0-0 1 1 5 1 .415 0.250 .1 .47 5 .1 L 1 /0 /

34110MBB LBt-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 Lat-c3 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 i.e1-cA 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 : = ya-Lrac. 1 =

MBB = -0.69 pCilL => less than RDL(HAMDC).
V95224

Date Completed (o
An* Signature : _^pc<< ti cti ^
o ^-
co

Checked by : fit



A A0ps30

ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half Life: 432.7 ± 0.5 years
Catalog No.: 7241

Source No.: 388-100-1

Dmciiptiou of Satatioa
a. Mass of solution:

b. Chemical form:

c. Carrier conteut

d. Density:

Mct6od of Calilintim

Customer. LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1245

Reference Date: November 1 1991 12 ;00 pgT,
Contained Radioactivity: 0.997 ch

5.0007

AmC13 in O.SN HC1

None sdded

1.0077
scamrm! 0 20•C.

Now detected

Now detected

0.1994

Weighed aliquota of the solution were aesayed using a liquid scintillation countoe

Unoodaioty of Meaauremmt
a. Systematic unce:tainty in instrument calibwtiao: ±2.09i

b. Random uncertainty in assay: ±0.796

c. Random uroectainty in weighiug(s): ±0.09i

d. Total uncertainty at the 99% confidence levd: ±2.7%

NIST Tnoeotilitp

This calibration is implicitly traceable to the National Institute of Shodauds and Technology.

NoOes
1. Nuclear data were taken &om'Tabb of Isatopas', Seventh Editim, edited by Virginia S. Shirley.

2. IPL participates in an NIST mesauemmt assuraoce program to establish and m9inuin implicit
traceability for s numbaof noclidee, based on the blind assay(and Lter NISTc«bfieatian) of Standard
Refuance MaOetialfi:(At in NRC Regulatoary Guide 4.15)

^..^"

Q ALT17 CONTROL

I.SOrfOPB PRODUCTS LABORATORIES
1800 Na SayaDOas S4eef.,.
Bm6ok Cali6ania 9150f

OOS1



aa«`49

BETA STANDARD SOLUTION

Radionuclide Sr-90
Half Life: 28.5 ± 0.2 years
Catalog No.: 7090

Source No.: 388-99-2
Deecription of Soloticn

a. Mass of solution:
b. Chemical form:

c. Carrier coahat:

d. Density:

Weighed aliquots of the solution were assayed using a liquid scintillntim counter.

Now (Y-90 daughter in equilibrium)

Y-90 daughter in equilibrium

0.203 ALVSMM

Method of Gtibotion

U=artaiaty of MeomameDt
a. Systematic uncertainty in instrument calibration: ± 1.5 %
b. Random uncertainty in assay: ±0.5%

c. Random uncertainty in weighing(s): ±0.0%

d. Total uncertainty at the 99% ceofidence level: ±2.0%

NIST Trams6afty

This calL"btation is implicitly traaaMe to the Natiooal Institute of Standards and Terhmology.
Notes

1. Nuclear data were ulren fiom'Tabb of Isotapes•, Seventh Edition, edited by Virginia S. Shirley.
2. IPL paxtidpates in an NIST measiurmeat assurmce pmgcam to establish and maintain implicit

traceability for a nombes of muclides, based an the blind assay(and later NISI' certification) of Standand
Refeimoe Materials. (As in NRC Regalatoty Guide 4.15)

Customer: LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1245

Reference Date: November 1 1991 12;00 pyT,

Contained Radioactivity: 1.018

5.0012

SrCl2 in O.1N HCl

Noneadded

0.9996
smm/mi a we.

Q1JAUff CONTROL

_L9(><COM P8ODi1CfS LAHOBATOR163
1800FlNa Sey^i^e- Shaet.,
BabaWk} `(aFifooii:915W OOQJ



_ . . .... .....,
PROJECT CWd&S tL Its C. Continued From Page

I

SECON^AR WORKING LEV T_rt

STANDARD DILUTION RECORD

Dilution Source Information

(432-.9yr (28.1y^ . .

Isotope: A fn - 241 ( `a+ ^y 90 KS

Parent ^lumber 92 -353- 81-1 34-o61 •1-°2-1

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

Diluted Source Logbook I.D. #: S. e.Ia,.4L

Balance Verification?: Ye.S

Diluent Used: 1 " NMOa

Dilution

•Diluent: M H1J03 t IOr..t 15r (•aMte.r (IC"Er/••.1

'Density of diluent Ig/mp: 1 .0L90 g/ml

A,.-t4t Wt-'P 4

a: Parent Specific Activity: ) 002. 4 i 100'f •Z pCi/g e 1/5 /96

i-_
b: Amount of Source Transferred: 4 .010 i 4.065 g

c: Total amount of Dilution: 500.01 g

d: Total Volume of Dilution: 5t4•5 ml

Fn-2A1 5c{'1 - 90

e: Activity of Dilution [a • b/ ci: $•Ko $.1S pCi/g 'C 1^5^ 96

f: Activity of Dilution (a • b d): $•.{o R•31 pCi/ml

Dilution Logbook I.D. 94 - 06'1•? - 93 -

t * 5('/`' -^O N 2^ar.il.^r^uav.. fhkiJl^ r-2p°fta^. r knm.tn 5.' 90 Ac{'iJt^ YF Z•

Prepared By: ^---t (^,,, ^•lot)(.., Preparation Date: 1 rS^Ye

Reviewed By: Review Date: Sh C

If the diluent remainsunchanged from the diluent used for the dilution source, then a weight dilution of a^ctuma unit source
rage

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

nea an n ers oy

t

Signed Date Signed Date



Continued From Page1 PROJECT

INITIAL STANDARD DILUTION RECORD -

Standard Information:

Isotope: p Vendor:

Activity of Standard Received:
t.w8

^-.eof uCi Vendor I.D. # -

Weight of Standard Received (g): 5.ooty g LAL I.D. #: AA

Standard Activity (pCi/g): .o Ci/ NIST Traceable 7 Ye

Haiflife in Years or Days: 29 •1 yrs Certificate N: 38e-99 - 2

Reference Date: 11r1 9l Receiver's Name: REE

Date Received: I Z 9)

Balance Verification?: Ye5

Diluent Used: I M 4 N03

a: Decay Corrected Standard Activity (pCi/g): I• A44 E5 pCi/g 0,

b: Weight of the Source Transferred (g): 4- 949 9

c: Total diluted weight (g): 100.(A g

d: Total Diluted Volume (mL) 9'7• 19 mL

e: Activity of Dilution by Weight (pCi/g) [a • b/ c l: 9125 • 0

f: Calculated Density of Solution (g/ml) (c / d): ^ t'O^9a g/mL

Activity of Dilution by Volume (pCi/mL) [e • fl: 9389•

Dilution Logbook I.D. #: 94 - oro-l7- 91-

Prepared By: • C. ^ Preparation Date: 1/5/9G

Reviewed By: ^ Review Date: (1,5-1f t

Purity/Cross Check Performed By: Check Date:

Signed Date Signed Date

1



PROJECT
_....

^ - ^^ Z,' d..L Ic'^M

Barcode Number

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Isotope:

rwacuuuK 1101O. "^- j

Continued From Page

Dilution Source Information

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

5r•90

AA0649

380-59-1

'94-0brn -91-I

^eS

1.0 tA t1 a0,

_-- =^ Dilut2d Source Logbook I.D. #:

Balance Verification?:

_ I Diluent Used:

•Diluent: 1.0 y N N03

'Density of diluent (g/ml): t.0290 g/mf

a: Parent Specific Activity: .9125.0 pCi/g (D- Y( 1/5/96

b: Amount of Source Transferred: (o.OIZ g

c: Total amount of Dilution: 109•7O a

d: Total Volume of Dilution: 106•61 ml

e: Activity of Dilution (a ' b/ c): 500 • 09 pci/g I$ 9 G

f: Activity of Dilution, (a ' b/ d): g) q.(o pCi/ml

Dilution Logbook I.D. k: 9 4- m 0-17 - 9 2- 1

Prepared By: I Preparation Date: ^ 5/9b
T

Reviewed By: Review Date: (- 4 t

--- ' If the diluent remainsuV`nlohanged 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 c onversion is necessary.
r - - - -
I Read and Understood By

Signed Date Signed Date
_^
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No4ebook No. b 2 ^

Continued From Page :._^

voLC! l ol•'Zy I KiC{.' 1 FBf}PcV o

2

0

Continued on Pnge
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rf' ti r Notebook No. 81

PROJECT '2`^ ^^ ^'^' d+R• Fi^^t/ X GCS continued From Page

ISOTOPE DII,UI'ION RECORD
^^a^a c p^yrt - 2+ (
Secondarv/Working Lpvel Dilution

DateAA3 Preparer's Name:_^k °̂

Pipet Check / Balance Wt. Check Done

Diluted Source ID (Iog#): q f- 225- Co -- ( ^

Diluent used: 0 •L NAC^

U

A: Source activity: 21 o v d n'+ VN. P PC (I )

B: Amount of source transferred: /0 '

C: Total amount of dilution: ^Od • 1o Z 9 ct/

D: Activity of dilution (A*B/C): 2 237. to p(/1ti» ^ct/

E: Density of Diluent: • Oo to ht-Q,

t a

^ F: Activity by volume (D*E): 2 Z7 ^ ^^ gD y»

Dilution Log Book ID:-^^^_^^' ^2 ^ 353- ^^'

Reviewed by:^Date: ^ ' 3

5V.^^,

41

L Iy ^1 ^ S

4 1 G l.

4 a'
G Con 'nued on Page

^`a •
$QMi¢ ^ a.we^5 as P.go^^ Read and Understood By

Signed Date Signed Daten n^



PROJECT Crass A4ZA/6e^ L^ CJ
fvoteuook No. u «'

Continued From Page -

13

SECONDARY/WORK[NG LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isoto e: Ap wr-2q1 A:zl S,.-y-9 0

Parent Barcode Number AQ 06 3,) Aqo o Vs
"-2Y( 3Ye

Vendor or Certifi t I D I! f P S d dca e . . o arent tan ar : /Ux-sr S2H </ Y l96
Ai.x-zYf S/-OZ2i-(e^-/

Diluted Source Logbook I.D. >v: SrY-4 0 'l L- U),-2 S- 3-) -Z

Balance Verification?:

Diluent Used: ^, [ N /-//1)03

Dilution

•Diluent: a yoI N # fi ^Afr 3/ y 1 {^tc ^

•Density of diluent (g/ml): /() (^
p 2 c ^4Yt•,.,- vt ^

a: Parent Specific Activity: G o^' ,oG'-A l- 0114 0
Aw-2v( o. ,,. L

b: Amount of Source Transferred: Sr-9o Af-9-nr.L-

c: Total amount of Dilution: 500 9-

d: Total Volume of Dilution: SO 0 L

e: Activity of Dilution (a • b/ ci: /VA
%L9 41• Pwr

f: Activity of Dilution (a • b/ d): qo 12 Iiy0^

Dilution Logbook I.D. #: QS ^ 7 z f^ ^ 3_ ^

Prepared By: Preparation Date: 412 3 9J

: &4 _Reviewed By: Review Date: 8 Z¢

'tf 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 conversion. If the diluent changes, a weighted proportion density conversion is necessary.

Read and Understood By

Signed Date Signed

0095
Date



ALPHA STANDARD SOLUTION

Radionuciide Am-241

Half Lifa 432.7 t 0.5 yeacs

CauloB No.: 7241

Source No.: 388-100-1

Deauiptioa of Saltioa
a. Maea of soluticn:

b. Cheminl form:

c. Cutier caotaot:

d. Deaatity:

R86amparidw

09*'^*

Customer LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1243

Refenoce Daro: Novemba 1 1991 13 cp pyq.

Contaimd Radioactivity: 0.997 XL

5.0007

^AmCI3 in 0.SN HCl

Nooeadded

1.0077
anmlal ^ 2o'c.

Now demcrad

Now detected

0.1994 OC9811MC

Motiad of CaliYaOoa

WeiYhed aliquota of the solution were assayed using a liquid aciatitlatiaa camle.

Uaoettiaty of Yawwwrsast
a. SyMematic uncauinty in inacummt catibcauiac ± 2.0li

b. Random uncertainty in assay: ±0.7%

c. [iandom uncanlncy in wa=bin8(+): ±0.0%

d. Total uncaRaioty u tbs 99% con6dma bvd: ±2.7%

NL4T Toma6iiRy

This alMeatiaa is implieidy haeeabb to the Natiaeal tmtiaua of Staodacda and TaehmbSy.

Na1s
I. Nuclaar data was lataa froa 'Table of fiotopr'. Smmth Edltiaa adiled by Virginia S. Shirley.

2. IPL puaciQama in an NIST mesauemmt aaunooa Pmpam to awablia6 and mainnia implicit

t:acaability for a numbar of nuclidea, bared an the bliod aasay(asd 1wr NIST cacti6catian) of Slaodacd

Refsew Maoeciab, (As in NRC Regulatory Guide 4.15)

L4O1+0e8 PRODUCts IABORATORMS

18OD Na ieyalor S4et.

Ber6seit. CaN(oas 9004

Q i CONfROL
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AAooL
THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH iS BEING MAIIED TO YOU UNDER
SEPARATE COVER.

«l^^^JJJ/ National Ingtitute of $tanbarbz & gec^nologp

CEECtifiCate

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide Strontium-90

Source identification

Source description

Solution composition

Mass

4919-C3

Solution in NIST borosilicate-glass ampoule n)•

Strontium-90 pits yttrium-90 plw appraadmateJy
95 µg each of non-radioactive strontium artti
yttrium per gram of 1-moiar hydrachlorie sei^l ^

Appmoumatdg 5.0 ¢ama

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities

V. M-41H(q

Measuring instrument

4314x10P Bq9'

1200 E.SP Autust 1, 1990

1.05 percent M

None o6terved (1)

None observed rn

283 t 0.2 yean tA

4up liquid-adntillation counter

This standard reference material was prepared in the Center for Radiatiou Rueateb, 7ooiang Radiation

Division, Radioactivity Group, Date D. Hoppes, Group Loeader.

Gaithersburg, MD 20899
;uary, 1991

William P. Reed, Acting Chief
Og'+ce of Standard Reference Materials

•Notes on back

0000
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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 : (1 ^ Z 7 Q'6 Matrix : Water

WorkGrouo : SR-90 LAL-0196 34046 Prep Due Date : 02/27/96

;CUSTOMER

ID"

PARENT

LAL ID
NO OC"- ;.:.CHILD--.-

LAl ID
eAUOVOT::

VOLUME

( or L)

slFv•a;

CARRIER
(mU

YTi'RIUM:

SpP.::"_•
DATE

YTTRIVM

SEP
TIME .

•PLAKCHET;,.,
TARE W1":

1 ramsl'

PLANCHET

Ci{EOSS WT
:

'
t rarils) -

^
HES)pUE

CNEICiNT

7" rame)

L6428-2 34046DUP1 1 ouPt 34046-01 ;' 2-27- i^3 0 - 5
Lab Ctri Sample 34046LCS1 2 Lcst 34046-02 K6: 10 $O
Method Blank 34046MBB 3 MBBt 34046-03 IB: p o
80H6L5 L6428-2 4 sMPt 34046-04 1 0
BOHOV4 L6496-7 5 34046-05 o 3

6
7
8
9

10
11
12
13
14
15
16
17
18
19

20

21
22
23
24

Conc&Vot of Carrier A•0 2.Z a. , Act & Vol of LCS 1.4 yy-9, Pse Anist
Carrier Exp Date LCS Ref Date- Start Date -: Z-21-
Carrier iD# ZO LCS ID# 7- Count Anist.

Balance Number : j(,'p Zpo

f 1
Comments :

C=) Analyst
r
c^

Pipette Number : 1391 ^6 ( r,Y Carrier and LCS added by: hN) 2-7,
f3rffr^^ ( Witnessed by '" rnt -21'

V96024

Checked by : ^ Cnt Rm Custody\Date :



LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196

Date Prep Started : 2/27/96
WnrkGrmin : SR-90 I Al -0199 34046

Matrix : Water

Pren Due Data : 02/27/98

CUSTOMER
'.^ ID

PARENT
LAL ID

NO OC - CH1LD,
LAL ID

AUnUOT
VOLUME

IU'

SR. =..
CARRIER

lmE1 '

YTTRIUM
SEP'
DATE"

YITRIUM

TIME -

PLANCHET-
TARE

( ramsl^':

PWVCHk'T
OROS$yJ'f

1}amsl-

"
^
s

.PSSIDUE

, i( ems)

. COMMENTS-

;

L6428-2 34046DUP1 I DUP1 34046-01 0.5 0.5 2/27/96 18:20 6.8588 6.86856 0.00976

Lab CtrI Samp le 34046LCS1 2 Lcst 34046-02 0.5 0.5 2/27/96 18:20 6.8698 6.87845 0.00865

Method Blank 34046MBB 3 Maa1 34046-03 0.5 0.5 2/27/96 18:20 6.8747 6.88442 0.00972

BOH6L5 L6428-2 4 sMPt 34046-04 0.5 0.5 2/27/96 18:20 6.83943 6.84896 0.00953

BOHOV4 L6496-7 5 34046-05 0.5 0.5 2/27/96 18:20 6.84333 6.85316 0.00983

6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

21
22
23
24

Conc&Vot of Carrier 24.50 mg/mL; 0.5 mL Act & Vol of LCS 26.78 Ci/mL; 1.0 mL Prep Anlst - AW
Carrier Exp Date 30-Sep-96 LCS Ref Date 01-Apr-94 Start Date^- - ... 2/27/96
Carrier IDN 94-658-20 LCS IDl1 94-677-44-1 Count Anist LV

naiance NumOer : 4uvzuuzl

Comments :

fCD, Analyst : 4NY 4K Ac3J

1 ) Yipette NUrtlber : 139 /46 ( )

134488 1 )

Checked by :

Carner and LC5 added by: AW
Witnessed by : DSM 2/27/96

Cnt Rm Custody\Date :

Vsao24



LOCKHEED ANALYTICAL LABORATORY
COUNT DATA AND CALCULATIONS FOR STRONTIUM ANALYSIS

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196

WorkGroup : SR-90 LAL-0196 34046

Det Planchet
LALID

Sr

QC: Chem
Recov

Count
Time
(min

- : Beta :
Counts

;, Bkg
Coums

EFF
Sr-90

Count; -;
Start'
Date

Count -
Stari
Time

; Yttnum<
Ingrovr

To Count

Bkp Corr
cLvity. .
CI/I:

+,: Count
Error,

2 Si nia

':; Total
Error_.

2 S ma

LLD

Ci/L

.; MDA

Ci/L
Lst-ct 34046-01 DUP1 0.797 150 23396 153 0.443 02/27/96 21:40 1.049 377.31 4.88 19.12 0.93 0.98
1.e1-c2 34046-02 LCS1 0.706 150 3096 149 0.437 02/27/96 21:40 1.049 54.75 2.07 3.39 1.05 1.10
Le1-c3 34046-03 MBB1 0.793 150 168 152 0.443 02/27/96 21:40 1.049 0.26 0.57 0.57 0.93 0.98
La1-c4 34046-04 SMP1 0.778 150 22370 157 0.439 02/27/96 21:40 1.049 372.85 4.94 18.94 0.98 1.02

l11111-Dt 34046-05 0.802 150 184 158 0.444 02/27/96 21:40 1.049 0.42 0.58 0.88 0.94 0.98

COMMENTS = 54.75/51.18 = 107.0
= 1.2 %, RER =

MBB - 0.261 pCi/L -> less than RDL(HAMDC).

veeo24
Date Completed . "] _ :;I 8-`9p

AnalySbs Signature Checked by :
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RA ooy^

^•- THIS IS A PHOTOCOPY OF THE CERTIFICATE V

WHICH iS BEING MAILED TO YOU UNDER
SEPARATE COVER.

National gngtitute of §btanaarDm^ & Wectinologp

C^ertificacte

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide Strontium-90

Source identification 4919-G

Source description Solution in NIST borosilicate-glass ampoule tt^^

Solution composition Strontium-90 plus yttrium-90 plus appro^dmately

95 µg each of non-ndioactive strontium and
yttrium per gram of 1-molar hydrochloric aaid m

Mass Apptrndmately 5.0 grauat

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities

Half life

Measuring instrument

4S14x10;Bq97t

1200 EST August 1, 1990

1.05 percent (3)

None observed

None observed t^

28S t 02 years t0

47rp liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Research, Ionizing Radiation

Division, Radioactivity Group, Dale D. I-loppes, Group Leader.

Gaithersburg, MD 20899 William P. Reed, Acting Chief

;uary, 1991 Office of Standard Reference Materials

•Notes on back

0 1J5



NOTES

(I) Approximately five milliliters of solution. Ampoule specifications:

body diameter
wall thickness

barium content
lead oxide content

other heavy elements

m

(3)

16S ± 0.5 mm
0.60 t 0.04 mm
less than 2.5 percent
less than 0.02 percent
trace quantities

Solution density is 1.014 t 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
e) detection efficiency 0.30 percent
f) decay-scheme data 0.10 percent
g) half life 0.01 percent
h) radionucGdic impurities 0.10 percent

(4) The limit of detection for photon-emitting impurities is:

0.01 y s'tg't between 50 and 1900 keV.

(s) The limit of detection for alpha-particlecmitting impurities is:

0.05as' g'1.

(6) NCRP Report No. 58, 2nd Edition, February 1%5, p. 365.

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

4919-G

01:: E



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 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 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
MW Subtract 1 hour
MST Subtract 2 hours
PDT Subtract 2 hours
PST Subtract 3 hours

UTC Add 5 hours

O1,^,7



ISOTOPE VOLUME DILUTION RECORD ^kf`f,4L-

Isotope: J r- a Vendor: l1/15 I Reference Date: 120a ES7 of"1 -l f

Total Activity: NA Vendor ID: sa C7 Receive Date: 1O» DLt(4'

Total wt.(g) ^ ' 0 NIST traceable Y/N Cart lf »T (' tf, 2 5^ oe2 C12JOAA

Activity UNITS/g 14• 5.14 I03 --converted to dpm/o 2' gK v^ 'v ' m `iyp^ ^^¢E

»_ -- _ -------•-•°-----------------------------°--------.------ ----- - - -----------........ Q°

PRIMARY DILUTION: Prepared by volume

Date: Preparer's Name. Wb- Ytu /V^

a: Decay corrected activity: x^OS dpm/g (• if <1000yr decay correct to preparation date)

b: Wt. of Volumetric: ^ 0• 2^ / 4' g Balance wt check done

c: Wt. Volumetric + source: 65 • Ld 0 O g Diluent: / 0 F7-cj

d: Wt. of source transfered (c-b): I`VU g e: Wt. of diluent + source: t^
A 9

f: Vol. of diluent + source: (00 mL g: Activity of dilution ( a•d/e): d1A_ dpm/g

h: Density ( e/f): Al LA g/mL i: Activity by volume (g'h): M2N61^ dpm/mL

Dilution Log Book ID: qf - 22.5--30" f l SR K ( Q /Q0'4,
60 00 . 6

' r

Date: !L-̂ -1 ,L-Preparer's

C: Wt. Volumetrfo + source: fj(a 9

D: Wt. of sourc* transfered: _N4A_ 9

F: Vol. of source transferred: _t mL

`jkt-""' 7s7 ' ^s^ catiuc^.G ac.^iu%f^ s
if < 100yr decay correct to prepa ation date)

Balance wt check done 06

Diliienr d -Itj FT•lV 0.3

E: Wt. of diluent + source : 448 g

G: Vol. of diluent + source : 02 fiO mL

H: Activity of dilution (A•F/E):
i

^1 A dpm/g I: pensity (E/G):^g/mL

I: Activity by volume (A•F/G),(H•q or (A'D/E): A^ [o'O^

Dilution Log B̂ook ID: L '-`22^-

Reviewed b)h Date:T
^.3 . o
23

Jr - 90
Y- ?O

Olnn
vU

B: Wt. of Volumetric: qÂ 9



SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope: 0

Parent Barcode Number ^ef---^ AA 0 0 yC

Vendor or Certificate I.D. # of Parent Standard: S(Lh ^( y 1 y' G

Diluted Source Logbook I.D. #: Q 1- 2 2 S- 3J - ^

Balance Verification?: Ye3

Diluent Used: n f A y I l'2 NC4

1 Dilution

•Diluent: I x 1464

•Density of diluent (9/mi): Af/1 g/ml

a: Parent Specific Activity: ^a V f) 0, ef ;W h^ S(/( ( f"

b: Amount of Source Transferred: b. S 03 3 9

c: Total amount of Dilution: 1241, 9

d: Total Volume of Dilution: NQ ml

e: Activity of Dilution ( a • b! cl: 2 r/. 22 pCi14

f: Activity of Dilution (a • b d): 2//. ^. 7 pCi/ml

Dilution Logbiiillilt KD. i: 19-0U7 -2J- l

Prepared By: Preparation Date: ( 2 6

Reviewed By: Review Date: 12^

' If the dilusnt remains unchanpad from the diWam ussd for the dilution sourca, then a weight dilution of a voluma unit source

can be performed without a density convenion. If tha diluent changes, a weighted proportion dansity conversion is necesse

01,^,9



^,^ Va :5 / .$ t 7 T

0.CS^S

U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory-Les Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Descrtptton
rnnaoa,.aol.,a^a. Strontium-90

M.utn.
28.

r+omma.nnav 'z•] nano ewwt

Mo1n^n.INlum1 1 C 1
m1^n.mp.ulellWlllnumO..Qdnn-;-

Measurement Activity of principal radionuclide

•tlmry Yn a.•. al nr .eMnbn

5. 40 IL nano -7- N Strontium-90

4104001^..sTen April 1, 1994

Activity of daughter radionuclide

T!r pACpN M'wRr w•{ .Klay.ni.e .t IM e^M IMN or

7-1 •wr•^5.40 II nano-

da...aaN«ew+r Yttrium-90

Tetal mass of this sohrtien

I Approximately 5.0 a^

Method of ineastMenwnt

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

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

Usefullife
T^64WWAbd@ h" decoMWwough 070

tuM liw•.inc. r w.a ap.we q fMSI•lV

W. ,.amm.na thn m" .«wi.n .n.Ad nm 0. v..C .h.r Auclust 1 9 9747771

This dilution was prepared for the 1994 ASTM

Collaborative Study of a test method for the

determination of Sr-90 in water.

^1c)

^^it



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

(1) iess than
equal to %

of the principal activity

1 (2) iess than
equal to of the principai activity

(3) iedual
ion
^of the principal activity

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

Random Errors

The precision of this standard was such that the eertified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than t
ro -

1%

(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor

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

The maximum uncertainty due to the assessable systematic arron (dilution, countinp, and

known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error (• d- b' 1• These have been estimated not to esseed

17.8% or -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 1qsm) at the 99.7%
confidence limits and the worst case estimate of the systematic errors (+ 3. -a' )
The overall uncertainty is therefore alcuiated on the basis of +Et(am) •a]--[t(sm) .a]

and is a 4. 0 %• - 4. 0 %of the quoted radioactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuclide, its

daughter nuclides and impurhies (no altowance for error in these assumptions or the

assumption of quoted half-life have Wen included in the statement of accuracy above).

Strontitun-90 decays 100 percent by beta emission to

yttrium-90. Yttrium-90 also decays 100 percent by

beta emission.

Chemical lyrier content per gram of solution: Other components:
Composition
of Solution 30 micrograms strontium 0.1 M HCl

Preservative:

Remarks

Date Certificate Prepared
April 26, 1994

zKApproval Signature -

Revised 1/84



82 NotebocK No. SiL^

PROJ.ECT Connnued From Page _

; INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: - ^, Vendor: -

Activity of Standard Received: X 10
4^ uCi Vendor I.D. # ^ O 3-^

WeiOht of Standard Received (g): 5 0 0 LAL I.D. X: C 5^

Standard Activity (pCi/g): X 103 pCi/g NIST Traceable 7

Halflife in Years or Days: yrs Certificate A`: ^ - p

p
'

/
-aReference Date: s Name:Receiver

^Date Received:

Balance Verification?:

Diluent Used:

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

b: Weight of the Source Transferred (g):

c: Total diluted weight (p):

d: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCi/g) (a • b / c 1:

f: Calculated Density of Solution ( g/ml) (c I d1:

g: Activity of Dilution by Volume (pCi/mL) to ' f1:

h. Dilution Logbook I.D. 8:

l

Purity/Cross Chec

Prepared By:

Reviewed By:

k Rerformed By:

Slgned Date

U•

3

O

ere¢

Preparation Date:

Review Date: bA O^y y

Check Date:

Signed

!

0112
Date



9 Notebook No.
Contir.ued From Pa^,e

11 Dilution Source Information 11

Isotope:

t7''f-1-4
Parent Barcode Number

Vendor or Certificate I.D. # of Parent Standard

Diluted Source Logbook I.D. ::

Balance Verification?:

Diluent Used:

Diluent: Q • 1 f^ HC.

Density of diluent (g/ml):

a: Parent Specific Activity: 3-36 -

!,

^T

b: Amount of Source Transferred: S' O O 1 ff g

Dilution Logbook I.D. #: 17-677- `74

SECONDARY/WORKING LEVEL

c: Total amount of Dilution: /OO ' 20 g

I; Total Volume of Dilution: AJ/A

e: Activity of Dilution (a • b/ c): /"/-/T

Activity of Dilution (a • b d): Z 6• 7p QG/^

STANDARD DILUTION RECORD

- y t7

&Sze- t
CP^4- 9qoo 3
93-'t7tF 42 -1

0'1M Ffcl

Prepared By: Preparation Date:

Reviewed By: Review Date:

.It the diluent remains unchanged from the diluent used for the dilution source, then a weight

can be performed without a density conversion. If the diluent changes, a weighted proportia

Signed Date

-z

2/3/2 -'r

il on of a voluma unit source

ttF^sity coPversion is neqessaryV ^Z\ A ::
Date I



CARBON-14
LAL-93-SOP-0209



LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION WORKSHEET FOR C-14 ANALYSIS

SOP-0209

Prep Start Date :
Wnrk(;rnun - C-14 1 AL-0209 34132

Matrix : Water

Preo Due Date : 14-Mar-96

CUSTOMER

_ -

PARENT:
'LAL10 '
.: _`. :

-

NO .QC
- _

-

,VIAL
LAL

^
ID

;

rFl-ASK

+WET501
-::,.
( ramsl

FLASKs'

EMPTY
_ ...

^gismsl

WET.SbIt;
,

NETWT.

(gramsl

:^ fLASKI

+DRY
.

SOIL
• .--

- {grams)'•

,DttYS01L'-_
NET'Wf.

:. `
. i9rems}-;

DIST{CLED>_...
' VOLUME
:. -:._.

, 7L) -

ALIQUO7^

VOLUME
:.....

ILI.' "^

„ COMMENTS>;.
.;

L6496-12 34132DUP1 1 34132-01 1e1

Lab Ctrl Sample 34132LCS7 ,2 34132-02

Method Blank 34132MBB -3 34132-03

L6496-12 34132MS1 4 34132-04

BOHOV4 L6496-12 5 34132-05

6
7
8
9-

10
11
12
13
14

15-
16
17
18
19
20
21-
22
23
24"

Conc&Vol of MS---: Conc-& Vol of LCS 1 Mt_ 2L.1 G' ^L Prep Analyst -.
MS Ref Date `- ' If lS 5z LCS Ref Date _.=' II 15 4z Stare Date Z za 1 b

C-14 MS ID# --:. - fY o^7-18 I C-14 LCS ID# y9-677'I$,1 Count Analyst
Balance Number :

Comments :

r

Analyst :
CJ1

Pipette :

Checked by:

MS and LCS added by:

Witnessed by :

fCr SO/K£ /OrC SA.tV/c t /b,„l W L,0
V95224

Cnt Rm Custody\Date : ^' v- 2L --a^^'j (o



LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION WORKSHEET FOR C-14 ANALYSIS

SOP-0209

Prep Start Date : 2/27/96 Matrix : Water

WorkGroup : C-14 LAL-0209 34132 Prep Due Date : 14-Mar-96

CUSTOMER
:`..ID

-

PARENT
LALID' -

NO t1G'
"_

VIRL ,

--

FLASK

+WE73ol

{pr^isl`--

rxasx

EMPTY-

14reme}

.wErSbn

NETWI:

^ (9re'i'isl:

..FLAsK,

+DNYSDIL

(Broins)""

taRrsola.
t4E'?WT:<

- (0ramsT°

D1s11itM
VbLi7W1E

(lT.=-.;

AudirOx
VOL[IME

COMMENTS .'.°;
..:.

L6496-12 34132DUP1 1 DUP1 34132-01 0.01

Lab Ctrl Sam ple 34132LCS1 2 LCS1 34132-02 0.01

Method Blank 34132MBB 3 MBB1 34132-03 0.01

L6496-12 34132MS1 4 MS7 34132-04 0.01

BOHOV4 L6496-12 5 SMP7 34132-05 0.01

6
7
8.9

10
11
12
13
14
1S
16
17
18
19
20
21
22
23
24

Cono&Vo1:o# MS •, 26.10 pCi/mL; 1.0 mL Conc & Vnlo# LCS 26.10 Ci/mL; 1.0 mL AnalPrep MY
M5 Rqf Dafe 15-Nov-92 LCS Ref Date 15-Nov-92 Statt Date 2/27/96
C-14 MS ID# .,- 94-677-18-1 C-14 LCS ID# . 94-677-18-1 Count Anal st LV

Balance Number ; ( ► Pipette : ( ► MS and LCS added by: MY

( ) ( ) Witnessed by : CD

Comments : Cocktail - 5 mL CarboSorb/1 5 mL HionicFluor; vial 20 mL poly.
CD V95224

Analyst : 72i( -ik-& f'(Iq Checked by Cnt Rm Custody\Date :



LOCKHEED ANALYTICAL LABORATORY
CALCULATION WORKSHEET FOR C-14 ANALYSIS

SOP-0209

WorkGroup : C-14 LAL-0209 34132

P.A^iEIVT
LA!` 7D;

QC VIAL
LAt- ID

DATE
OF

GOtJNT

TtME
OF °

COUNT

GT7ME
(miri)'

571Pt7cl° ° EFF >>. : CPM -

:

: Bktr Carr
Rttiviiy

Ci/ti'

Gaurrt,.:
Ennr-:

2 Si nrra

Tofat,
Endr:

2 Sigma

kL0

0Ci7I. .

MDA:.;

CIA::;?
34132DUP1 DUP1 34132-01 02/28/96 04:27 20 747.38 0.629 2.53 60.87 64.40 87.17 96.51 106.22
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 MB81 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 20 745.59 0.629 37.75 2583.11 197.08 224.85 96.51 106.22

L6496-12 SMP1 34132-05 02/28/96 05:57 20 746.31 0.629 2.07 27.93 60.78 84.51 96.51 106.22

ICB^ 02/28196 06:20 20 755.06 0.629 1.16

COMMENTS : 34132LCS1 C-14 LCS Recovery = 2731.35/2608.96 = 104.7
AVE ICB = 1.68 CPM
= 9^iR9;1Q/7RnR.4R = A7C

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

V95224

Date Completed :
C=)

Analy., Signature : ^^R , Checked by :5t
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CERTIFICATE OF CALIBRATION %oW^
BETA STANDARD SOLUTION

Radionuclide C-14 Customer: LOCKHEED ENVQ2ONMENTAL

Half Life: 5730 f 40 years P.O.No.: 06LAB2959

Catalog No.: 7014 Reference Date: November 15 1992 12,00 PsT,

Source No.: 407-124-2 Contained Radioactivity: 1.093 µci,

Contained Radioactivity: 40.4 kBq

Description of Solution
a. Mass of solution: 5.0242 • ^

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

c. Carrier content: None added

d. Density: 1.002 e/mt @ zo°C.

Radioimpurities

Radioactive Daughters

Radionuclide Concentration

None detected

None

0.218 µCUQ.

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 a.stay: ± 0.5Y.

c. Random uncertainty in weighing(s): ± 1.ov.

d. Total uncertainty at the 999L confidence level: ± 2.2%

NIST Traceability

This calibration is implicitly traceable to the National Institute of Stan<lards and Technology.

Notes
1. Nuclear data were taken from'Table of Radioactive Isatopes". edited by Virginia S. Shirley, 1986.

2. IPL participates in an NIST measuement 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).

Burbank. California 91504

QUALITY CONTROL

ISOTOPE PRODUCTS LABORATORIES
1800 North Keystone Street

/7j /`yL

Date Signed

0 ].;J



Notebook No.

ISOTOPE WEIGHT DILUTION RECORD

ISOLOpe: C- Vendor: _i P L

Total Received Activity: i.093 lu.t_. Vendor ID: f27- 13 ,( -

Wt. Received: s" C^. `I p NIST Traceab Y N Cert. #

Activity in Units/g: .a,75 Reference Date: /^ - I`^ ^ cl .?
ttF

Activity converted (dpm/y): 42f^-;4 5 `{ dpm/g Receive Date: II bp r4

Halflife (Yrs or days) tX = -^73 c Receiver's Name: ^^ 1rl< : tii.%

Balance wt. check done

a: Source activity: 44 ^ 1 f dpm/g • Gf tfs - <looyr decay to prep. datel

b: Wt. of Source transfered: 4 •^ 0 ei S ^ p •

Diluent used: O. I 0 14

c: Total diluted weiyht: %! fo . S 3 p

d: Activity of dlution (a•b/cl: ^ O^-A 4 ^ dpm/p

e: Calculated density of solution: ► o c 2 g/mL t4nt HNO, - 1.1294 t.0007 p7mU

f: Activity by volume =(d•e): aS?, 3 g^ dpm/mL

Dilution Lop Book ID: L-A 1-. - 9 3-`^ a3 - I 3

Preparation Date: Preparer's Name. Cr

SECONDARY OR WORKING LEVEL DILUTION

!
Log Book ID of source being diluted:

a: Source

b: Wt. of Source

Diiuent used:

c: Total diluted weight:

d: Activity of diiutlonjj

dpm/g • (if tu -<tooyr decey to prep. datel

_C

G

dpm/p

e: Calculated d^tty of solution: p/mL t4nt HNO3 - 1.1294 3.0007 QlmL)

f: Activita/bv volume = (d•e):

Dilution Log Book ID:

r

lo
Date

dpm/mL

Signed

, 0120
oate



INITIAL STANDARD DILUTION RECORD

Standard Infomrottons

Isotope: C-14 Vendor: Isotope Product

Activity of Standard Received: 1.09 uCi Vendor I.D. if

Weight of Standard Received (g):

Standard Activity (pCi/g):

Halflife in Years or Days:

Reference Date:

LAL I.D. #:

NIST Traceable ?

Certificate #:

Preparer's Name:

Date Received:

AA0114

Yes

407-124-2

Mark Young

11 /18/92

Pr[mary Diutwn.

Balance Verification?:

Diluent Used:

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

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

1: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCi/g) [a • b/ c 1:

Calculated Density of Sohrtion (g/ml) Ic / dl:

Activity of Dilution by Volume (pCi/mL) [e • f1:

i. Dilution Logbook I.D. #:

Prepared By:

Reviewed By:

Purity/Cross Check Performed By:

Yes

0.1 N NaOH

2.17E+05 pCi/g

4.90951 g

116.53 g

116.3 mL

9.139E+03 pCi/g

1.0020 g/mL

9.157E+03 pCi/mL

LAL-93-0474-23-1

Preparation Date: 10/27/93

Review Date:

Check Date:

01 41



SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

1, ' . DYution Source Information [

1Isotope:

Parent Barcode Number

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

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

4

AA0114

407-124-2

LAL-93-0474-23-1

Yes

0.1 N NaOH

1 . Dautiort : ... . . ; : ; 1

• 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 / ci:

f: Activity of Dilution (a • b d):

Nanopure w/ 1 mg/mI formaldehyde

1.0006 g/ml

9.14E+03 pCi/g

0.70 g

250.14 g

250 ml

2.57E+01 pCi/g

2.58E+01 pCi/ml

Dilution Logbook I.D. #: LAI,94-0677-18-1

Prepared By: Agnes Wong Preparation Date: 11/19/94

Preparer Signature:

Reviewed By: Review Date:

Reviewer Signature:
'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 conversion. If the diluent changes, a weighted proportion density conversion is necesss

V j .. L



Aft<<^
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope: (f - '/'

Parent Barcode Number ^/1r^ D̂ ^^

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

Diluted Source Logbook I.O. #: 13 "^ I4" a 3''

Balance Verification?: -I.c..

Diluent Used: I(/.)4L4w f Y1 ^ nW. /M1L^

Dilution

'Diluent: IVfQNAP(o1^ G04^W /Ntk, hft

1'Density of diluent (g/mq: A g/ml

,^/

^^'2^9

^^^`)^'

d"

rr.lq 4e n

E^'d ^ ^ ^a: Parent Specific Activity: f ^^ ^ b p g 0 KtJ

A f Sb t T f d Q' ^4 TWmoun: o ource rans erre : p

c: Total amount of Dilution: ^^ •^^ g

d: Total Volume of Dilution: 11 rl ml

e: Activity of Dilution ( a • b / c): 1^ft pCi/g

f: Activity of Dilution ( a • b d):
02

O pCi/ml

Dilution Logbook 1.0. /: 14- 611 - l Q ')

Prepared By: %(40Z V ftq) Preparation Date: I!^^ ^ 1

Reviewed By: D^_ " ,,,,,,a,^ Review Date: 1 L/7'42,1

•If the diluent remeins u`rn"Jo'hanged-fromthe diluent used for the dilution soures, then a weight dilution of a votume unit seurce

can be performed without a density conversion. If the diluent chenges• a weighted proportion density conversion is necesse

01":;
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LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION WORKSHEET FOR H-3 ANALYSIS

SOP-0066

Prep Start Date : 3 G
%eL..LR-.n • TRITII IRll/l-IQI I Al -nn('iR 3dt 77

Matrix : Water

Pren nur. r)atP - 19-Mar-96
.._-.-_._-•

CUSTOMER
)D

.

PARENT
LALiD

.

NO QC VIAL=
LALiD

.FI.ASK
+WETS01

(grams)

Ff:ASK
EMPY

Igrems)

WETSOIL
NETWTr

(gramsl

. xLa.SK •
+DRY501L

19ramsr

DfiYSO1L
NE#•VJT

(grains)

.

DISTIilEp
VOLUME:

(L7

AUauat
VOLl1ME^

(L)

GOMMENTS :;::

L6496-12 34127DUP1 1 34127-01 .056 .010
Lab Ctrl Sample 34127LCS1 2 34127-02

Method Blank 34127MBB 3 34127-03

L6496-12 34127MS1 4 34127-04 .cJS ^ . 6c

BOHOV4 L6496-12 5 34127-05 .050
6
7
8
9

10
11. '
12
13
14
15
16
17
18
19
20
21
22

23
24

Conc&Vdl of MS -: .: a 1 LO. c Conc& Vol of LCS 4650 pC L PrepAnalyst C'v
MS`Ref Date < ^ G LCS Ref Date ? r, Start Date

H3 MS ID# . `1 - 77-q$-I H-3 LCS ID# 721 - t7 Count Anal st

Balance Number : Pipette : 710055
^_( 1 1
Ultima Gold XR; vial - 20 mL poly.

MS and LCS added by: Gfl
Witnessed by : Nit

Comments : Cocktail -

^ Analys^ ^ Checked by

V95224

Cnt Rm Custody\Date : ^ 7j G



LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION WORKSHEET FOR H-3 ANALYSIS

S0P-0066

Prep Start Date : 3/8/96 Matrix : Water

WorkGroup : TRITIUM(H3) LAL-0066 34127 Prep Due Date : 19-Mar-96

C.U.STUMER
(li

PARENT
LAL Il3

NQ t1C WAL
LAL 1[)

>[Asrt_
+Wet SOI L

19iemsl

RASK:
EMe

.
rv

Igiame)

wer^btl
xerv)Y
t9ranel

t^+slc.,_.,.
+ottYSOft

tgrama)

bnYSolL-
Net Wr
tgrems)

6IS11LLep:
voLi^_

tL1'--

r<LlaMO't:.
vollin^

t63 '

CO.MMENTS, :
<. :..

L6496-12 34127DUP1 :1- DUP1 34127-01 0.01
Lab Ctrl Sample 34127LCS1 2 LCS1 34127-02 0.01
Method Blank 34127MBB 3 MBB1 34127-03 0.01

L6496-12 34127MS1 4 MS1 34127-04 0.01 1mI MS added to

BOHOV4 L6496-12 5 SMP1 34127-05 0.01 50m1 MSS then
6 distilled.
7
8
9

10
11
12
13
14
15
16
17
18
Y9
20
21
22
23
24

Coric&Vot:cf-MS; • 226.20 Ci/mL; 1.0 mL Conc & Vol of LCS 4.69 pCi/mL; 10.0 mL Prep AnaC si CD
MS Ref Date . 06-Feb-96 LCS Ref Date 03-Jun-92 Start Date' 3/8/96
H-3 MS ID# 94-677-98-1 H-3 LCS ID# 95-721-17-1 Count Anat st _. LV

Balance Number : Pipette : 71008

Comments : Cocktail - Packard Ultima Gold XR; vial - 20 mL poly.

MS and LCS added by:
Witnessed by :

= V95224

Analyst : Q\r- 7rfja (!-f) Checked by Cnt Rm Custody\Date :

f" 1')H-1-+EF



LOCKHEED ANALYTICAL LABORATORY
CALCULATION WORKSHEET FOR H-3 ANALYSIS

SOP-0066

WorkGroup : TRITIUM(H3) LAL-0066 34127

PAPENT
LALIb

QC VIAL
LALID

DATE
OF

COUNT

TtME--
OF

°COUNT

GTIME
(mm)_

.SQP(E) EFF : CPM '- BkgCorr
Aotivitij

Count:._
Ertifr'

2 S` ina

Total.
Error

2 Si9ma

LLQ

`-CUL

MpA

PCi/L:-
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
34127LCS1 LCS1 34127-02 03/09/96 04:05 30 744.83 0.186 15.92 3617.83 355.81 396.41 202.05 223.90

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 -4.19 118.65 167.55 199.95 221.58

COMMENTS : 34127LCS1 = 3617.83/3793.49 =
AVE ICB = 0.9
= 4196.8014412.4 =

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

V95224

Date Completed : 3-{j-9(a

Analyst '̂ 5'¢+ nature Checked by
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/ \ - - . .

go"(ZS1
U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calib'fation Certificate

Description
^^4•lridb^^d^• rritium (H-3) N•11•i1• 12.43 years

Npnioal.nfvlty
110 nano°^^•

Memn•I.Wwne
©

M. .mpuvle/GOetenu^nhe^
2606-1

Measurement Attivity of principal radionuclide

Mi.iry p.r ram or this soWtbn

©
wr,.a d

Tri i im

June 3, 19 9 2

Activity of daughter radionuclide

TM pmCiD.l .ctiv'Mw•s .ccanDan7.d at IM awtr.d I+ns by

^ qMN/ r.r C.In

M IN 6.^pMw nud'b

Total mass of this solution

yyms

Method of measurement

The activity of the primary solution and this

dilution were measured by liquid scintillation

counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly
traceable to the National Institute of Standards
& Technology (NIST).

Useful Ute
This r.dicnvN'da h.s Q.eayad euarph . D hs„ ti..s Nnt. 4•.ss eM..rC by EMSL•LV

w.ncwnnr^dthauwsoluConshovtan«se weeahsr becember 1999

0 ]"9



`OOfU.S. DEPARTMENT OF COMMERCE
^U National Institute of Standards & Technology

IiiEr _. Gaithersburg, MD 20899

^rarno'^

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide Hydrogen-3

Source identification 2606-1, prepared by EMSL

Source description Liquid in 5-mL flame-sealed glass ampoule

Source mass • ApproAmately 5.0 grams

Source composition Hydrogen-3 in water

Reference time 0700 EST June 3, 1992

NIST DATA EMSL DATA

Radioactivity concentration 8105 Bq g' 810.3 Bq g'

Expanded uncertainty 0.64 percent 43 percent 0>

Photon-emitting impurities None observed 0) None observed

Measuring instrument 47ro liquid-scintillation counters Liquid-scintillation
calibrated with SRM 4926D counting

Half life 12.43 ± 0.05 years (5)

Difference from NIST -0.05 percent t^

For the Director,

Gaithersburg, MD 20899
January 1994

JM'Krvr t%v"N `

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

`Notes on next page
0 1 1^ o



Notebook No. ^
. PROJECT Continued FomPaqe NJL -

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: - 3Vendor:

Activity of Standard Received: i( uCi

Weight of Standard Received (g):

Standard Activity (pCi/g):

Haifiife in Years or Days:

Reference Date:

LAL I.D. M:

ISI(1' ST Traceable ?

Certificate #:

Receiver's Name:

Date Received:

A C S•y99

yes

2G956- I

9S

Primary Dilution

Balance Verification?: ^v t

Diluent Used: L 1 A AI S•^7M--ti Pr-:ff- 0 a^^% ( Oeael Vo^._-
/ 2. [ p 'nGshl^ f9: Decay Corrected Standard Activity (pCi/g): L^/y^,,

bN\Weight of the Source Transferred (g): 4• 939 g

c: VTotal diluted weight (g): 49 •:377 g

d: Total Diluted Volume (mL) ^49^s mL

e: Activity of Diiution. by Weight (pCi/g) (a • b/ c 1: pCi/g

f:

YPIA

Density of Solution (g/mi) [c dl: ^l 77 7 g/mL

g: Activity of Dilution by Volume (e • f): ^( ^ q D pCi/mL (rit bIP /9'1

h. Dilution Logbook I.D. #: 0 ?-1 C tQ C^ S ^`7 2..1

^2 ^c•̂ `^ -
Prepared By: ^d kJ s, j$, ^m aQ,aP eparation Date: ZJ 7/9 'S

r-,-----

Reviewed By: Review Date: 27f,2S

Purity/Cross Check Performed By: Check Date:

Signed Date t^ S ff R^• Signed Date



PR6JECT
Notebook No.

Continued From Page.

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

G Dilution Source Information 11

Isotope:

Barcode Number

Vendor or Certificate I.D. # of Parent Standard

Diluted Source Logbook I.D. #:

N- 3 LCS

2^010- I 2EF,^^^^

95-7 25-1

Balance Verification?:

Diluent Used:

^es

'Diluent: T)24- J SQ --

'Oensity of diluent (g/ml): 4,9,g'7:7 g/ml

a: Parent Specific Activity: 2-1 9-0 pCi^r„l

b: Amount of Source Transferred: j.-.+ct 12^\ ^'Y
t-r-

c: Total amount of Dilution: rJ(oD0 ^^ ^^

I: Total Volume of Dilution: ^OU rn ^ ml

4• ^9 ^'
e: Activity of Dilution ( a ' b / c): pCi/g'vn.(

Activity of Dilution ( a • b / d): L^ i 4• (4^ pCi/ml 6?(PlRL-s 2/Y7

Dilution Logbook I.D. #: 9 5-0-7 ZI - U- f

Prepared By: Preparation Date: Z 1 9

Reviewed By: Review Date: Z2 1/^(L

' It the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a vo4rne unit source

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversian is r.!cessa

Read and Understood By

nI ^2

Signed Date Signed Date

17



8 Notebook
PROJECT Continued From Page

Continued on Page

ReadandUnderstoodBy

n
^ ^cr^9i 2^

Signed Date Signed Date



98 ( ^. Notebook No. 6(--1'7
PROJ ECT ' ` r 3 M 5

Continued From Page-- {
.. e r

SECONDARY/WORKING LEVEL

t STANDARD DILUTION RECORD <I _._. \1

11 Dilutioii Source Information II

Isotope:

Barcode Number

Vendor or Certificate I.D. /! of Parent Standard:

Diluted Source Logbook I.D. N:

Balance Verification?:

Diluent Used:

g/ml

•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):

I Dilution Logbook I.D. N: -0ta-77- 9St-

Prepared By:
0-

Preparation Date: Z/z9/-9G,

Reviewed By: Review Date: a,Z /96

'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 conversion. If the diluent changes, a weighted proportion density conversion is necessa^
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