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N Lockheed Environmental Systems & Technologies Co.
Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas. Nevada 89119-3705
Telephone 702-361-0220 800-332-7605 Facsimile 702-361-8146 j

LOCKHEED MARTIW

November 29, 1995

P.0O. Box 969
Richland, WA 99352
RE: Log-in No.: L5628/L5644
Quotation No.: Q400000-B
SAF: B95-103
Document File No.: 1018596/1019596
BHI Document File No.: 286/287
SDG No.: LK5628
L5628- The attached data report contains the analytical results of samples that were

submitted to Lockheed Analytical Services on 18 October 1995. 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 were received in time to meet the analytical hoiding
time requirements.

L5644- The attached data report contains the analytical resuits of samples that were
submitted to Lockheed Analytical Services on 19 October 1995. The
temperature of the cooler upon receipt was 4°C. Sample containers received
agree with the chain-of-custody documentation. Sample containers were
received intact. Samples were received in time to meet the analytical holding
time requirements.

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

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

If you have any guestions concerning the analysis or the data please call Kathleen Hall at
(509) 375-4741.
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Lockheed Analytical Services Log-in No.: Lb628/L5644
Quotation No.: Q400000-B

SAF; B95-103

Document File No.: 1018596/1019586

WHC Document File No.: 286/287

SDG No.: LK5628

Page No.: 1

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

" | 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,

Z
g’u“ WA ﬁ&
Kathleen M. Hall

Client Services Representative

ce: Client Services
Document Control
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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

. Two water samples were received for LK5628 and analyzed in batch 1018 bh for
selected analytes as requested on the chain of custody, Quality control analysis was
performed on the following samples:

Client ID LAL # Method
BOGNW7Y | LB628-5 DuUP 9050 Conductivity
L5628-4 MS, DUP | 300.0 Fluoride and Sulfate
L5628-4 DUP 8040 pH

Holding Time Requirements
L Ali samples were analyzed within the method-specific holding time.

Method Blanks

L 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 MeCann November 10, 1995
Prepared By Date
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Document File No.: 1018536/1019596

WHC Document File No.: 286/287
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CASE NARRATIVE
INORGANIC METALS ANALYSES
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

] Two water samples were analyzed for total metals analysis. The samples were
batched as LAS batch 1018BHT for total metals analysis. Sampile BOGNW7 {L5628-2)
and (L5628-3) were used for matrix spike, duplicate and serial dilution anaiyses. All
data flags due to the performance of the above-mentioned QC samples are also
associated with avery sample analyzed with this batch.
Holding Time Requirements

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

Method Blanks

® The level of analytes in the method blanks were less than the reporting detection
limits.

Internal Quality Control
All internal quality control were within acceptance limits.

Sample Results

L The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:
"P" Trace ICP-AES
"P" [CP-AES
"AV" Cold Vapor AA

Nalini Prabhakar 11/16/95
Prepared by Date
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CASE NARRATIVE
INORGANIC METALS ANALYSES
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 sampleis), |CP
interference check sampies (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion} sample(s), duplicate sample(s}.

Preparation and Analysis Requirements

] Two filtered water samples were analyzed for dissolved metals analysis. As the
measured turbidity of the samples was less than 1 NTU, they were batched as LAS
batch 1018BHD for dissolved metals analysis. Sample BOGNWS8 (L5628-16) and
(L5628-17) were used for matrix spike, duplicate and serial dilution analyses. All data
flags due to the performance of the above-mentioned QC samples are also associated
with every sample analyzed with this batch.

Holding Time Requirements
. All samples were analyzed within the method-specific hoiding times.

Method Blanks

. The level of analytes in the method blanks were less than the reporting detection
fimits.

Internal Quality Control

All internal quality control were within acceptance limits.

Sample Results

. The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:
"P" Trace ICP-AES
"P" ICP-AES
"AV" Cold Vapor AA

Nalini Prabhakar 11/16/95
Prepared by Date n ﬂ 7



Lockheed Analytical Services Log-in No.: L5628/L5644
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CASE NARRATIVE
RADIOCHEMICAL ANALYSES

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

NOTE: Chemical recoveries and minimum detectable activities can be found on the
preparation sheets and caiculation sheets on 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 29082, The instrument calibration
verification met criteria. The method blank was within QC criteria. The laboratory control
sample (LCS) recovery for alpha was slightly above QC criteria; however, since the beta LCS
recovery and both matrix spike (MS} recoveries were within QC criteria, the data is not
believed to be adversely affected. The duplicate {DUP) recoveries were within QC criteria.
The minimum detectable activity (MDA) exceeded the reporting detection limit (RDL) due to
residue weight limitations forcing a volume reduction. The affected samples are flagged with
a "C" qualifier. No re-anlayses were performed.

Analyticaf Method Strontium-90

The strontium-80 analysis was performed using SOP, LAL-21-SOP-0196. The sampies were
analyzed in workgroup 28083. 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.
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Liquid Scintillation Counter
Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-31-SOP-0202. The sampies were
analyzed in workgroup 29087. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The M$
recovery was within QC criteria. The DUP recoveries were within QC criteria. The guench
value was within curve limitations. No re-analyses were performed.

Analytical Method Technetium-99

The technetium-99 analysis was performed using SOP, LAL-91-S0OP-0169. The samples were
analyzed in workgroups 29084 and 30338. Workgroup 29084 had low LCS and chemical
recoveries and a DUP that was out of limits, The samples were re-prepared and re-analyzed
in workgroup 30338. No data from workgroup 28084 is reported. 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. The quench value was within
curve limitations. No other re-analyses were performed.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-81-SOP-0066. The samples were
analyzed in workgroup 29086. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The MS
recovery was slightly above QC criteria; however, since all other QC analyses were within
limits, the data is not believed to be adversely affected. The DUP recoveries were within QC
criteria. The guench value was within curve limitations. No re-analyses were performed.

Yvonne M. Jacoby November 29, 1995
Prepared By Date

Ang



Lockheed Analytical Services

DATA QUALIFIERS FOR INORGANIC ANALYSES
[Revised 08/28/92]

For Use on the Analytlcal Data Reportmg Forms

For CLP Analyses Only — Reported value is less than the contract requlred detection

B limit (CRDL) but greater than or equal to the instrument detection limit (XDL).
For Routine, Non-CLP Analyses Only - Any constituent that was also detected in the

C associated blank whose concentration was greater than the reporting detection limit
(RDL).

D Presence of high levels of interfering constituents required dilution of sample which
increased the RDL by the dilution factor.

E Estimated value due to presence of interference.
Sample analysis performed outside of method-or client-specified maximum holding time

H requirement.

M For CLP Analyses Only -- Duplicate injection precision criterion was not met.

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.
For CLP Reporting Only — Constituent was analyzed for but not detected (sample

U quantitation must be corrected for dilution and percent moisture). ,

W For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance criteria
and sample absorbance is less than 50% of spike absorbance.

X, Y,orZ Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance
limits.

+ Correlation coefﬁcient (r) for the MSA is less than 0.995.

For Use on t the QC Data Reportmg Forms

a' The spike recovery and/or RPD for matrix spike and matrix sp:ke duphcates
cannot be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration.

b! The RPD cannot be computed because the sample and/or duplicate concentration
was below the RDL.

! Used as footnote designations on the QC summary form.
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Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES
[Revised 08/28/92]

For Useé on the Analytical Data Reportmg Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limit (RDL) and/or
minimum detectable activity (MDA).

C Presence of high TDS in sample required reduction of sample size which
increased the MDA.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

H Sample analysis performed outside of method-specified maximum holding time
requirement,

Y Chemical yield exceeded acceptance limits.

For Use on the QC Data Reportmg Forms |

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

a The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b! The RPD cannot be computed because the sample and/or duplicate concentration

was below the MDA,

! Used as foot note designations on the QC summary form.

010 A



; LOCKHEED ANALYTICAL SERVICES ’ -
LOGIN CHAIN OF CUSTODY REPORT (1lnoO1)
Oct 18 1995, 12:20 pm

» Login Number: L5628
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Labor
Sampl
L5628-1 BOGNW7 16-0CT-95 18~0CT-95 22-NOV-95
TEMP 2
Location: 157
Water 1 S SCREENING Hold:13-APR-96
L5628-2 BOGNW7 G 1 6=0CT=95 18-0CT-95 22-NOV-95
TEMP 2 ‘
Location: 157
Water 1 S CLP FURNACE Hold:13-APR-96
Water 1 S CLP ICP Hold:13-APR-96
1L.5628~3 ! BOGNW7 16-QCT-95 18=-0CT-%5 22-NQV-95
TEMP 2 '
Location: 157
Water 1 S CLP MERCURY Hold:13-NOV-95
L5628-4 ‘BOGNW7 7 16=-0CT-95 18-0CT-95 22-NOV-85
TEMP 2
Location: 157
Water 1 S 300.0 FLUORIDE Hold: 13-NOV-95
Water 1 S 300.0 SULFATE Hold:13-NOV-95
Water 1 S 9040 PH Hold:23-0CT=-95
L5628~5 BoeNwy 0 T P 16w0CT=-95 18-0CT=-95 22~-NOV-95
TEMP 2
Location: 157
Water 1 S 9050 CONDUCTIVITY Hold:13-NOV-85
L5628«6 BOGNW7 © 16-0CT-95 18-0CT-95 22~NOV-95
TEMP 2
Location: 157
Water 1 S GR ALP/BETA LAL-0060 Hold:13-APR-96
Water 1 S8 SR-90 LAL-0196 Hold:13-APR-96
L5628~7 BOGNW7 ' 711§-0CT~95  18-0CT-95 22-NOV-95
TEMP 2
Location: 157
L5628-8. . BOGNW7 " ¥6=-0CT-95 18-0CT-95 22=-NOV=-85
TEMP 2
Location: 157
Page 1
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LOCKHEED ANALYTICAI, SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1no1)
Oct 18 1995, 12:20 pm

Login Number: L5628

Account: 596 Bechtel Hanford, Inc.

# Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Project

L.5628~-9
TEMP 2
Location:

L5628-10
TEMP 2
Location:

1.5628-11

TEMP 2
Location:
Water

L5628-12
TEMP 2
Location:

15628-13,

TEMP 2
Location:

1.5628-14.
TEMP 2
Location:

1.5628=-15
TEMP 2
TLocation:
Water
Water

T.5628~-16.
TEMP 2

Location:
Filt H20
Filt H20

L5628-17 =~ .l

TEMP 2
Location:
Filt H20

L.5628-18
Location:
Water

"' 16-0CT~95" 18-0CT-95 .
157

o wil6-QCT=95 ] 18~0CT~95.

157

18-0CT-95

~ BOGNW7~ L 16=0CT =95

157
1 § TC-99 LAL-0169

- BOGNW7 1"

Hold:13-APR-96
%/ 16-0CT=985 18~0CT-95
157

BOGNW7 L 16FOCT=95, 18-0CT=95 .

157

.. BOGNWT T +16-QCT=95  18-0CT-95

157

BOGNWT . L 16r0CT+95. 18-0CT-95

C-14 LAL-0209 Hold:13-APR-96
TRITIUM(H3) LAL-0066 Hold:13-APR-96

.o ths. BOGNWS

157
15
i5

CLP FURNACE
CLP ICP

Hold:13-APR-96
Hold:13-APR-96

nhn

;. 18-0CT-95

157
15 S CLP MERCURY
" REPORT TYPE

EDD - DISK DEL.

22=NOV~35

22-NQV-95

. 22-NOV-95

22-NOV-95

- 22-NOV-95

22~NOV-95

.. 22-NOV-95

22-NOV~95

22-NOV=95

22=-NQV-95

Page 2



: ; LOCKHEED ANALYTICAL SERVICES )
LOGIN CHAIN OF CUSTODY REPORT (1noOl)
Oct 18 1995, 12:20 pm

- Login Number: L5628
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Water 1 S INORG TYPE 2 RPT +
Water 1 S RAD RPT TYPE 2

Page 3 N
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Signature: J{r/?,t/ LSl NV 7Y A

pate: /0 ~/5-F ¢
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Page 1 _of 1
Bechtel Hantord, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST, S 638
Data Turnaround
Collectar Company Contact Telephone U Prierity
A-- 2\'220 R. L. Biggerstaff (509) 372-9572 M Normal
Praject Designation Sampling Location SAF No.
100-BC-5 Groundwater Sampling - Round 9 100-8C-5 B95-103
Ice Chest No, Field Logbook No. Method of Shipmant
&P~ 9 T FE - iy Federal Express
Shipped To Offsita Property No. Bill of Lading/Air Bill No.
Lockheed WIS 0~ 0640-04 29044392
Possible Sample Hazards/Remarks .
Preservation HNO, HNO, {Cool 4°C{ Caol 4°C| HNO, HCl None None HNO, [ HNO,
Type of Container | p/q G P P PIG PIG G PIG PiG G
No. of Container{s} 1 1 1 1 5 4 1 1 1 1
Special Handling andfor Storage Volume
Maintain semples batween 2°C and 6°C, 1L 500mkL 500mL 250ml. 1 L 1L 20mL 1L 500mlL
:f:m:::: Mercury Anlons - | Conduct- Gross Tc-99 Tritium, | Activity f: :::;‘: Marcury
Wafitversd] {Unfiit- F, 80,. ivity Alpha, c-14 Scan {Filtered] {Filtered)
SAMPLE ANALYSIS erad) pH Gross
Beta,
Sr-80
Sample No. Matrix* Date Sampled Time Sampled :
. ) \ ) ™
HOGNW? W s € G /235 WO 2 A N T P Sl P
BOGNWS W 1 &5 ST k2| 59
L SPECIAL INSTRUCTIONS Matixe
CHAIN QF POSSESSION Sign/Print Names . - su
REE ' - B ) = Sol
Relinquished By DatefTims oIe Re [ A Date/Time O7¢/0 gg - ::!c::nent
AGLree £ lory ¢ G.etby Hess 10755 SL 2 Sudae
Relituished ez DatefTime o F30 / Received By Date/fTime 0 =0l
A« A
LSkt fent O—r 72y DS = Dl:um Selide
A elinquished By Date/Time Received By Date/Time 31 - $mm Lrquids
= [i1g300
W1~ Wipe
__Qelinquished By Data/Time Received By Date/Time b b’:ﬂ”ﬁmm
X w Other
~FTABORATORY ' ?@‘ Title Date/Time
O A . v ]
< SECTION : el Ca<ranza — (01595, F:cortq
INAL SAMPLE ~[®fisposal Method 4 Disposed By 7 DatefTime
pISPOSITION * -




Environmental
Restoration E R C T Job No. 22192
Contractor earrm i R R 4O

Interoffice Memorandum o
Subjecs Cods: 5850, 8640
TO: W. S. Thompson  NI1-28 DATE:  (Qctober 9, 1995
K. F. Trapp N1-28

CovES: K. A, Mathews X0-23 Rom: S K. De Mers
. Radiological Controls
T7-05/373-1913

sumect:  160-BC-5 EXEMPTION FROM TOTAL ACTIVITIES

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.

After reviewing GEODAT data dating from 1955 to the present it is evident that none of the wells
have ever had contaminants above the fifty picocuries per gram detection limit of a 222-§ total
activity analysis. The highest gross beta occurred in a 4/22/69 sample from well# 199-B4-4, the
value was 7.4 picocuries per milliliter/gram gross beta. Since 1992 the highest value for gross
beta has been less than one picocurie per milliliter and less than 10 picocuries per milliliter tritium.
All processes which release radioactive materials to the soil column in the 100 BC Area been
stopped. Wells which are closer to cribs and the tritium plume under 100-K are also below the
detection limit. This information coupled with the total activities performed on these wells over
the past three years provides sufficient process knowledge to conclude that activity levels in the
water are not likely to increase above the detection limit of a total activity analysis in any given
sample interval.

The radicactive screening data from the previous sampling round should always be checked to
confirm levels have not increased over time. If the levels should double in any sample interval
preshipment screening of samples from the affected wells should be resumed. If any of these the
wells should not be sampled for radioactive contaminants in the next three years and there are no
wells nearby which will provide representative data (ie. closer to known plumes of radioactive
contaminants), a preshipment screen should also be performed.

Radiological monitoring during sampling will only be required if the wells are located in
contamination or radiation 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.

L ]
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WS
Page 2

Thompson

WELLS EVALUATED FOR EXEMPTION FROM TOTAL ACTIVITIES

199-B2-12
199-B2-13
199-B3-1
199-B3-46
199-B3-47
199-B4-1
199-B4-4
199-B4-5
199-B4-7
199-B4-8
199-B4-9
199-B5-1
199-B5-2
199-B8-6
199-B9-1
199-B9-2
199-B9-3
699-63-90
699-65-72
699-65-83
699-66-64
699-71-77
699-72-73
699-72-92

017
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#
£X 03
feo 299 4643 892 WHC-SO0W-93-0003

Revision 4.
SAMPLE CHECK-IN LIST
Date/Time Received: /p-5-9< / Prce o SDG#: ,,4,,;;
Work Order Number: /g[/;z SAF #: R /0.3
Shipping Container 1D: £ 4 ~7 Chain of Custody # L, A
1 Custody Seals on shipping container intact? Yes [x] MNo [ ]
2 Custody Seals dated and signed? Yes [x] No [ ]
3 Sampie temperature é; gl
4, Vermiculite/packing materials is Wet [ ] Dry I[x1°
5 Each sample is in a plastic bag? | Yes [x] No [ ]
6 Sample holding times exceeded? | Yes [ 1 No ([x]

Samples have:
____tape hazard labels
3 custody seals appropriate sample labels

8. Samples are: '
in good condition Teaking
broken , have air bubbles

9. Is the information on the COC and Sample bottles in agreement?
Yes[] No [ ] |

Notes:

Sample Custodian/Laboratory: é“_& A ot :‘Z ég Date:
Fered
‘Jetephonad. To: (Cottlpm Elel | On_/0~P-5S

fea g

3
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LOCKHEED MARTIW

Sample Login
Login Review Checklist

Lot Number /.S € NI

The login review shouid 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 YES NO NA 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 the

appropriate samples? X
5. Are all analyses logged in for the correct container? X-
6. Are samples logged in according to LAS batching
procedures? X
LOGIN CHAIN OF CUSTODY YES NO NA Comment

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

~

2. Have all appropriate comments been indicated in

the comment section? X
SAMPLE RECEIVING CHECKLIST YES NO N/A Comment

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

019
ol ,,,éé 101415
/d%_&& suoﬁMm signature date
(C1{5%¢C

rimary review signature



233101

Lockheed Analytical Services
Sample Receiving Checklist
Clicat Name: AHHC JwNo. | SEN S Cooler ID: 4, /%

Page 1 of

COOLER CONDITION UPON RECEIPT
Temperature of cooler upon receipt: 2/0 .-

temperature of temp. blank upon receipt: e

Yes No ¢ Comments/Discrepancics

custody scals intact

chain of custody present

blue ice {or ¢quiv.) prescat/frozen

Kﬂﬂ‘

rad survey completed

SAMPLE CONDITION UPON RECEIPT

No * Comments/Discrepancics

all bottles labeled

samples intact

proper container used for sample type

sample volume sufficient for anelysis

Kk«xx& 7

proper pres., indicated on the COC

VOA's contain headspace s

arc samples bi-phasic (if s0, indicate sample ID'S): e g

MISCELLANEOUS ITEMS

Yes No * Comments/Discrepancics

samples with ghort holding times e

samples to subcontract ‘ Vil D2

ADDITIONAL COMMENTS/DISCREPANCIES

o o
Completed by / date: ‘_‘7_‘1:2_,5&1’7(‘ e / Ciaticn 7O - 25‘*

Seat to the client (da:dinltfi’als): ** Clicot’s signature upon reccipt:

Notzs: * = coniact the appropristc CSR of any discrepascics immadiataly gpon reeipl

% m pioasc roviow this informetioa and retum via frceimills ro'lbummpnita CSR (702} 361-8146

>
0o
<

version 2.0 (11/11/94)

-



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

BOGNW7 —~ L5628-1 Water SCREENING—
L5628-2 Water CLP FURNACE -
L5628-2 Water CLP ICP ™
L5628-3 Water CLP MERCURY ~
L5628-4 Water 300.0 FLUORIDE -
15628-4 Water 300.0 SULFATE —
L5628-4 Water 9040 PH ~
1 5628-5 Water 9050 CONDUCTIVITY
L5628-6 Mater GR ALP/BETA LAL-C
L5628-6 Water SR-90 LAL-0196 ~
L5628-11 Water TC-99 LAL-0169 ~
L5628-15 Water C-14 LAL-0209 -
L5628-15 Water TRITIUM(H3) LAL-C

BOCNWS _ L5628-16 Filt H20 CLP FURNACE ~
L5628-16 Filt H20 CLP ICP ™
L.5628-17 Filt H20 CLP MERCURY =

REPORT TYPE - L5628-18 Water EDD - DISK DEL. ~
L5628-18 Water INORG TYPE 2 RPT
L5628-18 Water RAD RPT TYPE 2 *

021



LOCKHEED ANALYTICAYL, SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1)
Oct 19 1995, 12:27 pm

Login Number: L5644

596 Bechtel Hanford, Inc.

Account: * Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford Pro;ect

L5644~-9 BQGNWQ' 17-0CT+-95. 19-0CT~-95 23-NOV-95
TEMP 4
Locatlon: 157
L5644~10. CBOGNWS . L LR 17w00T=95, 19500T-05 23=-NOV~95
TEMP 4
Location: 157
L5644-11 “BOGNWS. . i Y 17aQCT=g5 . 19-0CT-95 23-NOV-95
TEMP 4
Location: 157
Water 1 8§ TC-99 LAL-0l169 Hold:14-APR-96
L5644-12 'BOGNW9 C e 1 TS00T<95. 19-00T-95  © 23-NOV-95
TEMP 4
Location: 157
L5644-13 BOGNWY: . i7-00T495 19-0CT-95 - 23-NOV=-95
TEMP 4
Location: 157
L5644-14 BOGNWS. . o U 7-QCT=85° 19~0CT-95 23-NOV-95
TEMP 4
Location: 157
15644415 ' BoGNWe . Ui T {7=00T-95 19-GCT=~95  23-NOV-95
TEMP 4
Location: 157
Water 1 S C-1i4 LAL-0Q209 Hold:14-APR-96
Water 1 S TRITIUM(H3) LAL-0066 Hold:14-APR-96
L5644=16 CBOGNXO TR M inoeg 19-00T-95 ¢ 23-NOV~95
TEMP 4 ‘
Location: 157
Filt H20 15 S CLP FURNACE Hold:14-APR-96
Filt H20 15 S CL.P ICP Hold: 14-APR-96
LS5644-17 .- iU IBOGNXO T ;7=0CT~95. 19:-0CT~95 23-Nov-95
TEMP 4
Location: 157
Filt H20 15 5 CLP MERCURY Hold:14~-NOV-55
L5644~18 REPORT TYPE "19-0CT-95" 19~-0CT=-95 23-NOV~95
Location:
Water 1 S EDD - DISK DEL.

Page 2
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' : T.OCKHEED ANALYTICAYL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1noO1l)
Oct 19 1995, 12:27 pm

. Login Number: L5644 :
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Water 1 S INORG TYPE 2 RPT +
Water 1 S RAD RPT TYFE 2

0n23

Page 3 (ﬁ\\
Signature: 7425 67C« &

Date: /0 /?"9(‘

019349



Bachtal Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST S‘ (LIL/

Page _ 1 of 1

" DISPOSITION

Data Turnaround -
Collactor ‘ Company Contact Telephone E Priarity
. 521 (o R. L. Biggerstaff (509) 372-9572 Normal
Project Designation Sampling Location SAF No.
1C0-BC-5 Groundwater Sampling - Round 9 100-BC-5 B95-103
[ce Chest No. Field Logbook No. Method of Shipment
Kn -~/ =Fz- /'-—\37 Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed Wap-0O-0640-05 QRIO464UOH |
Possible Sample Hazards/Remarks Presarvation
all HNO, HNO, | Cool 4°C| Cool 4°C| HNO, Hel None Nohe HNO, HNO,
Type of Container [ g G P P PIG P/G G PIG PIG G
No. of Container(s) 1 ] 1 1 5 4 1 1 1 1
Spacial Handling and/or Storage Volurne
Maintain samples between 2°C and 6°C. it 500mL 500mL § 250mL 1L 1L iL 20ml iL 500mL
ICP Metais, o ) _ ™ s ICP Motals,
AA Motals Marfury Anions _C?nduct Gross Tc-99 Tritium, | Activity AA Metels MPrcury
[Unfsltorsd) {Unfiit- F, 50,. ivity Alpha, Cc-14 Scan (Filtrsd] {Filtared)
SAMPLE ANALYSIS erad) pH Gross
Beta,
Sr-90
Sample No. Matrix* Date Sampled Time Sampled
7{} . : ~ 5
BOGNW9 w Jos s Dog e 115e 7> i A9 s | i
BOGNXO W Jor sy " =
PR ; . SPECIAL INSTRUCTIONS Matrix®
CHAIN:OF POSSESSION Sign/Print Names . -

Aefcl Nk - ol
Relinquished By W Date/Time f'S"Fr R 5 oS> DatefTime /5795 gg - g::_:mnt
A&l ze, CEg)R0 ‘o2 Ss Bththed OS5 relviiog
Rgtprquighad Date/Time 2§ 3¢)|Received By Date/Time 0 = Ol

¢4 A = A
KWA{)%-J /0-/?‘?5'/ D5 = ;urrum Solds

E olinguished By Date/Time Received By Date/Time ?L - $;um Liquids
> Wi = Wige

o~ 55|mqumhed By g Date/Time Received By Date/Time . :32:&{10“

— X = Other

o LABORATORY | Received By Title DatalTima

<N SECTION LLP\- ﬂi(, ; ia,v\plt N bh-/‘[,u\-« 1o 19-91 /ocfcu

g’\ FINAL SAMPLE | Disposal Method 4 Disposed By Date/Timé




i l
Restaranon @ ERC Job No. 2152
Contractor Team Wi Rescoms Rt 50

- Ol 100-BC-5
Interoffice Memorandum B a
Subject Coda: 3830, 2640
TO: W. S. Thompson N1-28 DATE:  (ctober 9, 1995
K. F. Trapp N1-28
comEs: K. A. Mathews X0-23 FROM: 5. K. De Mers

Radiological Controis
T7-05/373-1913

susect:  106-BC-5 EXEMPTION FROM TOTAL ACTIVITIES

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

After reviewing GEODAT data dating from 1955 to the present it is evident that none of the wells
have ever had contaminants above the fifty picocuries per gram detection limit of a 222-S total
activity analysis. The highest gross beta occurred in a 4/22/69 sample from well# 199-B4-4, the
value was 7.4 picocuries per milliliter/gram gross beta. Since 1992 the highest value for gross
beta has been less than one picocurie per milliliter and less than 10 picocuries per milliliter tritium.
All processes which release radioactive materials to the soil column in the 100 BC Area been
stopped. Wells which are closer to cribs and the tritium piume under 100-K are also below the
detection limit. This information coupied with the total activities performed on these wells over
the past three years provides sufficient process knowledge to conclude that activity levels in the
water are not likely to increase above the detection limit of a total activity analysis in any given
sample interval.

The radioactive screening data from the previous sampling round should always.be checked to
confirm levels have not increased over time. If the levels should double in any sampie interval
preshipment screening of samples from the affected wells should be resumed. If any of these the
wells should not be sampled for radioactive contaminants in the next three years and there are no
wells nearby which will provide representative data (ie. closer to known plumes of radioactive
contaminants), a preshipment screen should also be performed.

Radiological monitoring during sampling will only be required if the wells are located in
contamination or radiation 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.

h

G725

101959



WS
Page 2

Thompson

WELLS EVALUATED FOR EXEMPTION FROM TOTAL ACTIVITIES

199-B2-12
199-B2-13
199-B3-1
199-B3-46
199-B3-47
199-B4-1
195-B4-4
199-B4-5
199-B4-7
199-B4-8
199-B4-9
169-B5-1
199-B5-2
199-B8-6
199-B9-1
199-BS-2
199-B9-3
699-63-90
699-65-72
699-65-83
699-66-64
699-71-77
699-72-73
699-72-92



290 4614 BA1 : WHC-S0W-93-0003

, L Revistion 4.
SAMPLE CHECK-IN LIST

Date/Time Received: jc3~1q,Q5,%égguo SDG#: Mo\

Work Order Number: i\ SAF #:_ R4S - (02X,

Shipping Container ID: 2 y1-/3(, Chain of Custody # ~\A&

1 Custody Seals on shipping container intact? Yes [D§ No [ 1

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

3 Sample temperature L{ '(;

4, Vermiculite/packing materials is Wet [ ] Ory [x1°

5 Each sample is in a plastic bag? Yes [X] Na [ ]

6 Sampie holding times exceeded? | Yes [ ] No vl

Sampies have:
tape hazard labels
X _custody seals appropriate sample labels

Samples are: ’
in good condition leaking
broken . have air bubbles

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

Yes[X] No [ ]
Notes:
|I'A

Sample Custodian/Laboratory: ’ LK Date: /0V7-5< A

s 1 D195t 7_)
Jelephoned To: Aotfley,, Mel L Onco 7 9~9c By ﬁ L VL, L
Fowen

33

027

101959G



LOCKHEED MARTIN

Sample Login
Login Review Checklist

Lot Number / < &4

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 sampie summary report, the sample receiving checklist, and the login quotation. Before beginning
review, ensure that these five components are available. Jobs with single component samples, the sample summary report may
be omitted.

SAMPLE SUMMARY REPORT YES NO NA 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 the
appropriate samples?

5. Are all analyses logged in for the correct container? ¢
6. Are samples logged in according to LAS batching

procedures?
LOGIN CHAIN OF CUSTODY. YES NO N/A Comment
I. Are the collect, receive, and due dates correct
for every sample? _2%
2. Have all appropriate comments been indicated in
the comment section? 9(\
SAMPLE RECEIVING CHECKLIST YES NO NA Comment

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

0728

02 S L A 1D-14-95”
date secondary review signature date
(0 (9359

primary review signature



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

BOGNWS L5644-1
L5644-2
L5644-2
L5644-3
L5644-4
L5644-4
L5644-4
L5644-5
L5644-6
L5644-6
L5644-11
L5644-15
L5644-15

BOGNX0 L5644-16
L5644-16
L5644-17

REPORT TYPE L5644-18
£5644-18
L5644-18

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

Filt H20
Filt H20
Filt H20

Water
Water
Water

SCREENING

CLP FURNACE

CLP ICP

CLP MERCURY
300.0 FLUORIDE
300.0 SULFATE
9040 PH

9050 CONDUCTIVITY
GR ALP/BETA LAL-0
SR-90 LAL-0196
TC-99 LAL-0169
C-14 LAL-0209
TRITIUM(H3) LAL-0

CLP FURNACE
CLP ICP

CLP MERCURY
EDD - DISK DEL.

INORG TYPE 2 RPT
RAD RPT .TYPE 2

029

1C 959G



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGNW7 Date Collected: 16-0OCT-85

Matrix: Water Date Received: 18-0CT-355

Percent Solids: N/A

Consti tuent ‘ 7 | Units .| Method | Result |'Project | _Data | Date | LAS" T L LAS

- Ce . T | L PRI LR ReportinglQialifier(s)| Anatyzed | Bateh{ID ' |Sample|ID
Fluoride ma/L 300.0 0.42 0.10 23-0CT-95 28989 L5628-4
Sulfate mg/L 300.0 1. 0.10 20-0CT-95 28990 L5628-4
pH pH Units 9040 8.1 0.10 23-0CT-95 28953 L5628-4
Conductivity uS/cm 9050 260 1.0 06-NOV-92 28991 L5628-5

031




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGNWS Date Collected: 17-0CT-95

Matrix: Water Date Received: 19-0CT-95

Percent Solids: N/A

Constituent s | Method | Result | Project | . Data’ T ras 1 tas
e R S B Reportingjoualifier(s)| d | Batch{1D ™ |Sample|ID .
TR , L . : e .l:imitg ] : "'—"::»':-,i:,b; SRR
Fluoride mg/L 300.0 0.24 0.10 23-0CT-95 28989 L5644-4
Sulfate mg/L 300.0 39. 0.10 20-0CT-95 28990 L5644~4
pH pH Units 9040 7.6 0.10 23-0CT-95 28953 L5644-4
Conductivity us/em 9050 350 1.0 06-NOV-95 28991 L5644-5

02
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. ‘ CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

BOGNW7

Lab Name: L.A.S. Contract: HANFORD

Lab Code: LOCEK_ Case No.: BS5-10 SAS No.: SDG No.: L5628W

Matrix (soil/water): WATER Lab Sample ID: L5628-2

Level {low/med): LOW

Date Received: 10/18/95
% Solids: __ 0.0

Concentration Units {(ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M
7429-90-5 |Aluminum_ 21.0|0 P_
7440-36-0 |Antimony_ 4.0(U P
7440-38-2 |Arsenic__ 4.6|B P_
7440-39-3 |Barium 63.2|B P_
7440-41-7 |Beryllium 1.010 P_
7440-43-9 |Cadmium__ 5.0|U0 P_
7440-70-2 (Calcium _ 27500 _ P_
7440-47-3 |Chromium_ 8.8|B P_
7440-48-4 |Cobalt 6.0|U P_
7440-50-8 |Copper 3.01U P_
7439-89-6 |Iron 43.8|B P
7439-92-1 (Lead 2.010 P_
7439-95-4 [Magnesium 10100 __ P_
7439-96-5 |Manganese 7.01B P_
7439-97-6 |Mexrcury_ __ NR
7440-02-0 |Nickel 14.0|0 P_
7440-09-7 |Potassium 4740|B P_
7782-49-2 |Selenium 4.0|U P_
7440-22-4 |Silver 3.01U =3
7440-23-5 |Sodium 138001 _ P
7440-28-0 |Thallium_ 4.91B P_
7440-62-2 !{Vanadium 40.9|B P_
7440-66-6 |Zinc - 4.3|B P

Color Before: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

052



Lab Name:

Lab Code: LOCK__
Matrix (soil/water):

Level (low/med):

% Solids:

L.A.S.

Case No.:

LOW

WATER

_ 0.0

BS5-10

SAS No.:

INCRGANIC ANALYSES DATA SHEET

Contract: HANFORD

CLIENT ID NO.

BOGNW7

SDG No.: L5628W

Lab Sample ID: L5628-3

Date Received: 10/18/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |ConcentrationiC Q M
7429-90-5 |Aluminum_ - NR
7440-36-0 |Antimony _ NR
7440-38-2 |Arsenic__ _ NR
7440-39-3 |Barium _ NR
7440-41-7 |Beryllium _ NR
7440-43-9 |Cadmium___ _ NR
7440-70-2 |Calcium__ _ NR
7440-47-3 |Chromium_ _ NR
7440-48-4 |Cobalt ” NR
7440-50-8 |Copper _ NR
7439-89-6 |Iron . NR
7439-92-1 [Lead _ NR
7439-95-4 |Magnesium _ NR
7439-96-5 |Manganese _ NR
7439-97-6 |Mercury 0.20|U0 AV
7440-02-0 |Nickel _ NR
7440-09-7 |Potassium _ NR
7782-49-2 |Selenium _ NR
7440-22-4 |Silver _ NR
7440-23-5 |Sodium NR
7440-28-0 |[Thallium_ _ NR
7440-62-2 |Vanadium _ NR
7440-66-6 |Zinc _ NR
Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
FORM I IN
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Lab Name:

Lab Code:

Matrix (soil/water):

Level

% Solids:

o

Color Before:

Color After:

Coumments:

LOCK__

(Low/med) :

L.A.S.

_ 0.0

Case No.:

LOW

WATER

B95-10

CLP

1
INORGANIC ANALYSES DATA SHEERT

Contract: HANFORD

SAS No.:

CLIENT ID NO.

BOGNWO

SDG No,: L5628W

Lab Sample ID: L5644-2

Date Received: 10/19/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|cC Q
7429-90-5 |Aluminum _ 23.8|B
7440-36-0 |Antimony 4.0|U
7440~38-2 |Arsenic___ 4.6|B
7440-39-3 |Barium 31.0}B
7440-41-7 |Beryllium 1.0|U
7440-43-9 [Cadmium___ 5.0(U
7440-70-2 |Calcium 46600 _
7440-47-3 |[Chromium 80.7(_
7440-48-4 |[Cobalt 6.0|U
7440-50-8 |Copper 3.010
7439-89-6 |Iron S58.4 B
7439-92-1 |Lead 2.0|0
7439-95-4 |Magnesium 8900 _
7439-96-5 |Manganese 2.0|0
7438-97-6 |Mercury _
7440-02-0 ([Nickel 14.0|U0
7440-09-7 |Potassium 5080 __
7782-49-2 |Selenium_ 4.0|0
7440-22-4 |Silver 3.0]U
7440-23-5 |Sodium 10300 _
7440-28-0 |Thallilum_ 5.9|B
7440-62-2 {Vanadium 7.71B
7440-66~-6 |Zinc 8.3|B
COLORLESS Clarity Before: CLEAR
COLORLESS Clarity After: CLEAR_

YT YY =

W g g g g o

'ﬂ@ﬁwﬂm

i

'd 3 W
I %ll

Imﬁwﬂmnvum

Texture:

Artifacts:

FORM I - IN
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CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

BOGNWS

Lab Name: L.A.S. Contract: HANFORD

Lab Code: LOCK_ Case No.: B95-10 SAS No.: SDG No.: LS5S628W
Matrix (soil/water): WATER Lab Sample ID: L5644-3_
Level (low/med) : LOW__ Date Received: 10/19/985

% Solids: __ 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte [Concentration|C 0 M
7429-90-5 |Aluminum _ NR
7440-36-0 |Antimony - NR
7440-38-2 |Arsenic___ _ NR
7440-39-3 |Barium » NR
7440-41-7 |Beryllium _ NR
7440-43-9 |Cadmium___ _ NR
7440-70-2 |Calcium _ NR
7440-47-3 |Chromium _ NR
7440-48-4 [Cobalt _ NR
7440-50-8 |Copper _ NR
7439-89-6 |Iron _ NR
7439-92-1 {Lead _ NR
7439-95-4 |Magnesium _ NR
7439-96-5 |Manganese _ NR
7439-97-6 |Mercury 0.20]T av
7440-02-0 [Nickel _ NR -
7440-09-7 |Potassium _ NR
7782-49-2 |Selenium _ NR
7440-22-4 |Silver _ NR
7440-23-5 |Sodium _ NR
7440-28-0 |Thallium_ _ NR
7440-62-2 {Vanadium_ _ NR
7440-66-6 |Zinc _ NR
Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
FORM I N

035



CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET
BOGNWS

Lab Name: L.A.S. Contract: HANFORD
Lab Code: LOCK __ Case No.: SAF#BS SAS No.: SDG No.: L5628F
Matrix (soil/water): WATER Lab Sample ID: L5628-16 __
Level {(low/med): LOW___ Date Received: 10/18/95
% Solids: _ 0.0

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q M

7429-90-5 |Aluminum_ 21.0|(T P_
7440-36-0 |Antimony_ 4.01U P
7440-38-2 |Arsenic___ 10.3)__ P
7440-39-3 |Barium 66.0|B P_
7440-41-7 |Beryllium 1.00U P
7440-43-9 |Cadmium 5.0(U P
7440-70-2 |Calcium___ 30600 _ P
7440-47-3 |Chromium_ 4.0|U P_
7440-48-4 |Cobalt 6.0|U P_
7440-50-8 |Copper 3.0|0 P
7439-89-6 |Iromn 9.0i0 P_
7439-92-1 |Lead 2.0(U P
7439-95-4 |Magnesium 10900 _ P_
7439-96-5 |Manganese 7.4|B P_
7439-97-6 |Mercury _ NR
7440-02-0 |Nickel 14.0|T P

7440-09-7 |Potassium 5020 _ P
7782-49-2 |Selenium 4.010 P_
7440-22-4 |Silver 3.0|U p”
7440-23-5 |Sodium 146003 P

7440-28-0 |ThalliUm_ 4.6|B p_
7440-62-2 |Vanadium_ 41.9|B P_
7440-66-6 }Zincg 3.0|U0 F_

Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I -~ IN
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1
INORGANIC ANALYSES DATA SHEET

CLP

CLIENT ID NO.

BOGNWS
Lab Name: L.A.S. Contract: HANFORD '
Lab Code: LOCK_ Case No.: SAF#B9 SAS No.: SDG No.: L5628F
Matrix (soil/water): WATER Lab Sample ID: L5628-17_
Level (low/med): LOW___ Date Received: 10/18/95
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L_
CAS No. Analyte |Concentrationl|C Q M
7429-50-5 |Aluminum_ _ NR
7440-36-0 |Antimony _ NR
7440-38-2 |Arsenic__ - NR
7440-39-3 |Barium _ NR
7440-41-7 |Beryllium _ NR
7440-43-9 |Cadmium___ _ NR
7440-70-2 (Calcium__ _ NR
7440-47-3 |Chromium_ — NR
7440-48-4 |Cobalt _ NR
7440-50-8 |Copper _ NR
7439-89-6 |Iron _ NR
7439-92-1 (Lead _ NR
7439-95-4 |Magnesium _ NR
7439-96-5 |Manganese _ NR
7439-97-6 |Mercury__ 0.20|U AV
7440-02-0 |Nickel _ NR
7440-09-7 |[Potassium _ NR
7782-49-2 |Selenium_ B NR
7440-22-4 |Silver _ NR
7440-23-5 |Sodium _ NR
7440-28-0 |Thallium _ NR
7440-62-2 [Vanadium_ _ NR
7440-66-6 [Zinc _ NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:

Comments:

FORM I - IN
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Lab Name: L.A.S.

Lab Code: LOCK__ Case No.:
Matrix (soil/water): WATER
Level {(low/med): LOW

% Seolids: _ 0.0

Color Before:

Color After:

Comments:

SAF#B9

CLP

1
INORGANIC ANALYSES DATA SHEET

Contract: HANFORD

SAS No.:

CLIENT ID NO.

BOGNXO

SDG No.: LS5628F

Lab Sample ID: L5644-16 _

Date Received:

10/19/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|C Q
7429-90-5 | Aluminum_ 21.0|T0
7440-36-0 |Antimony 4.0jU0
7440-38-2 |[Arsenic__ 5.5|B
7440-39-3 |Barium 33.8|B
7440-41-7 {Beryllium 1.0(0
7440-43-9 |Cadmium 5.0|U
7440-70-2 |Calcium__{_ 52800 _
7440-47-3 |Chromium_ 88.6|_
7440-48-4 |Cobalt 6.0|U
7440-50-8 |Copper 3.0|U0
7439-89-6 |Iron 9.0{U0
7439-92-1 |Lead 2.0(0
7439-95-4 |[Magnesium 9960 _
7439-96-5 |Manganese 2.01U0
7439-97-6 [Mercury_ _
7440-02-0 |Nickel 14.0|0
7440-09-7 |Potassium 48920(B
7782-49-2 |Selenium 4.0|U
7440-22~-4 |Silver 3.0|U0
7440-23-5 |Sodium 11400 _
7440-28-0 |Thallium 3.010
7440-62-2 |Vanadium 5.1|B
7440-66-6 |Zinc 3.010

Clarity Before:

Clarity After:

]

i

(R

' ' I'UlfU*U*ﬂfoUIFUI'U%I"U'U'U'UrUl'de*U"del"UlfU"UI"U' 4

Texture:

Artifacts:

FORM I - IN
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Lab Name:

Lab Code:

Matrix (soil/water):

Level

% Solids:

Color Before:

Color After:

Comments :

LOCK

{(low/med) :

L.A.S.

CLP

1 CLIENT ID NO.

INORGANIC ANALYSES DATA SHEET

BOGNXO0

Contract: HANFORD
Case No.: SAF#B9  SAS No.: SDG No.: L5628F
WATER Lab Sample ID: L5644-17_
LOW__ Date Received: 10/19/95
0.0 ;
Concentration Units (ug/L or mg/kg dry weight): UG/L__
CAS No. Analyte |Concentration|C Q M
7429-90-5 |Aluminum_ _ NR
7440-36-0 |Antimony__ _ NR
7440-38-2 |Arsenic___ _ NR
7440-39-3 |Barium _ NR
7440-41-7 |Beryllium _ NR
7440-43-9 |Cadmium__ ” NR
7440-70-2 |Calcium __ _ NR
7440-47-3 |Chromium_ _ NR
7440-48-4 |Cobalt _ NR
7440-50-8 |Copper _ NR
7439-89-6 |Iron _ NR
7439-92~1 |Lead _ NR
7439-95-4 [Magnesium _ NR
7439-96-5 |Manganese _ NR
7439-97-6 |[Mercury _ 0.20(T AV
7440-02-0 |Nickel _ NR
7440-09~7 |Potassium _ NR
7782-49-2 |Selenium_ _ NR
7440-22-4 |Silver _ NR
7440-23-5 |Sodium _ NR
7440-28-0 {Thallium_ _ NR
7440-62-2 |Vanadium_ _ NR
7440-66-6 |Zinc ~ NR
COLORLESS Clarity Before: CLEAR Texture:
COLORLESS Clarity After: CLEAR_ Artifacts:

FORM I - IN
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LOCKHEED AMALYTICAL SERVICES
RAD DATA REPORT (raf1)
Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGNW7 LAL Sample ID: L5628-6
Date Coliected: 16-OCT-%5 Date Received: 18-0CT-95
Matrix: Water Login Number: L5628
SDG: LK5628

o
Hebitis e Bl T

é’t&a‘% R R R o] :'5'5"55

N

Gross Alpha 02-NOV-95 GR ALP/BETA LAL-0060_29082 1.1 1.3 2.1 c pCi/L
Gross Beta 02-NOV-95 GR ALP/BETA LAL-0060_29082 3.8 1.5 2.2 - pCi/L
Total radio-strentium 13-NOV-95  SR-90 LAL-0196_29083 0.02 0.57 0.99 pci/L
Q75
U« 7

Page 2



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

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGNWY LAL Sample ID: L5628-11
Date Collected: 16-OCT-95 Date Received: 18-0CT-95
Matrix: Hater Login Number: L5628
SDG: LK5628

VTR AR LS

Te-99 17-NOV-95  TC-99 LAL-0169_30338 -3.9 4.3 7.8 pLi/L

076

Page 3



LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (raQ1)
Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGNWY LAL sample ID: L5628-15
Date Collected: 16-0CT-95 Date Received: 18-0CT-95
Matrix: Water Login Number: L5628
SDG: LK5628

"

RARERIE

LA s

RIS

3 3. Ll
MR

C-14 27-0CT-95 C-14 LAL-0209_2%087 -31. 82. 110 pCi/L
H-3 21-NOV-95 TRITIUM(H3) LAL-0066_29086 -120 210 280 pCi/L

077
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LOCKHEED AMALYTICAL SERVICES
JRAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFQORD)
LAL Sample 1D: L5644-6

Client Sample ID: BOGNWY
Date Received: 19-0CT-95

Date Collected: 17-0CT-95
Login Number: L5644

Matrix: Water

oAt AR A

dr el it

37 St

St

Gross Alpha 02-NOV-95 GR ALP/BETA LAL-0060_29082 1.2 1.5 2.5 C pCi/L
Gross Beta 02-NOV-95 GR ALP/BETA LAL-0060 29082 34.5 3.2 2.2 pC]/L
13-NOV-95 $SR-90 LAL-0196_29083 1.44 0.67 1.0 pCi/L

Total radio-strontium

078
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01}
Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGNWS LAL Sample IDs L5644-11
Date Collected: 17-0CT-95 Date Received: 19-0CT-95
Matrix: Water Login Number: L5644
SDGs: LK5628
SHSEI LR BESE N IRE TR o o U R R Dt e

Te-99 17-NOV-95  TC-99 LAL-0169 30338 38.7 7.1 8.3 pCi/L

079
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT {ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGNWY LAL Sample ID: L5644-15
Date Collected: 17-0CT-95 Date Received: 19-0CT-95
Matrix: Water Login Number: L5644

pliparnLe
T

GGl R R L R

C-14 27-0CT-95 C-14 LAL-0209_29087 34. 87. 110 . pCisL
H-3 21-NOV-95  TRITIUMCR3) LAL-0066_29086 2210 400 280 pCisL

080

Page 4



. LUTLITC feomd "o pde Gro gaasoga~q  ARpEle

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radicauclide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES C
Half Life: 4327 £ 0.5 yeans P.0.No.: 06LAB124S
Cﬂlloﬂ No.: 7241 Reference Date: November 1 1991 12:00 MIT.
Source No.: 388-100-1 Contained Radioactivity: 0.997 p.3
Descriots of Soluti

s, Mass of solution: 5.0007

b. Chemical form: AmC13 in 0.5N HC1 .

¢. Carriee content: Nooe added

d. Denxity: 1.0077 s/l @ 20°C.

Noae detected
Radicective Desghters -
Nooe detected
Rad; fide C .
0.1994

Mothod of Caliboation
Waeighed aliquots of the solution were assayed using a liquid scintillstion coumter.

X

Uscerminty of Messuromnast

s. Systamatic uncertzinty im instrumant calibration: +2.0%
b. Random uncertainty in amsy: +0.7%
c. Random wncertainty in weighiag(s): +0.0%
d. Total uncertainty at the 99 % confidence level: +2.7%
NIST Toacosbility
mm-mm»um Institute of Standerds sud Techuology.
Notes

1. Nucioar deta were taken from “Table of Isctopes®, Seventh Edition, edited by Virginia S. Shirley.

2. IPL. participstes in aa NIST messurement sseurance program 0 establish and maintais implicit
tracesbility for & ssmsber of suclides, besed cm the blind asssy(and lster NIST certification) of Standerd
MM(M-NRC Regulatory Guids 4.15)

gt e
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PROJECT prm ’Z‘H

qor or (av TN
/ " Notebook No. 222 81
[- (9 CJ'Q ‘( IIZCV' ¥y Lcg Continued From Page

ISOTOPE DIL, ' Z,
\ﬂ%&rm o o4 UTION RECORD %
</
Worki vel Diluti S z

_.;“
Date:éf :9 ’CB Preparer’s Name; A . L( !(.f%: ef

Pipet Check / Balance Wt. Check Done (vf
Diluted Source ID (log#): T [~225~ €o ~ |
Dilventused: 0 - 5 N HC [

A: Source activity: 2{ /00 dpm/ﬁ (?774 PF& /‘3' )

B: Amount of source transferred: / 0. 3 235;'}

C: Total amount of dilution: _{00 -{02.9 %/
D: Activity of dilution (A*B/C): _2 237. 70 d/”’"/ g/
|
E: Density of Diluent: _{- 0006 4 /"‘L
% F: Activity by volume (D*E); _2 240 14 A
pro [l

o
Dilution Log Book ID; " F2—=325~  92-353- ¢ |-1
Reviewed by: 5?/ Date: ‘ﬂ 7[ z E;

A

"™ AR : < bl | | ded sk

[ frotr 1| b4 fnd sl 7

4o aded | V\.ﬂ Vo) VL{J% l"i - chz il t v o, WA o

e % LA m;w; 3”40 \do : uiaﬁ""ﬂaﬂé [ T

— LN

Cs -4l14- boabo Jf | et iploctufld | (3 180k p by keadar)

(‘ & 35l 24 L’o‘lﬁd- N Q‘gltfdh_?“{ ] hal . C": 59 ol u Cont‘nuedonPage N/A

/(]’mw:) C()w W 93

same m ameunts as P.go<) 096

5IR-T3

R T S
Read and Understood By

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

Calibration Certificate

Description

Princpal codunucinde ﬁs trontimn- 90 J

Notunal sctiviy I 2-7 ] rnano gu,;;T[
Nommal volumae ‘z mi in ampoule /bolike number]

Activity of principal radionuclide

Hall lde

28.

i 94003-1

Measurement

ALtrvity par gram of 1this solution

L 5.40 | L nano w"“J «| strontium-90

at 400 hours P57 on

April 1, 1994

Activity of daughter radioauclide

The prmcipal sclivity was accompanigd st the queted tima by

L 5.40 || nangwee] feeam

of 1he Soughuer ruchide I Yttr_i._gm—go l

Total mass of this sotution

Approximately 5.0 **™

Method of measurement

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

The activity of the dilution was measured by
ligquid scintillation counting,

Uselul Life

This tadionuciie hat decirywd tivsugh Batl kvat since ot wit obtsned by EMSL ALY

W recammend that this selution sheuld not be viad stter ‘ Aygust 1994 I

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-9C¢ in water.

037
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Purity

The manufacturer states that activities other than that of the principal nuchde

and of its daughter nuclides, if any, were estimated/known (o be.

fess than
{1 equal to

less than
2} equal to

fess than
(3) equal 1o

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

%

%

of the principal activity
of the principal activity

of the principal activity

Random Errors

The precision of this standard was such that the cartified valus of the radioactive

concentration of the principal activity had a standard error (sm) not greater than +
(The 99.7% confidence limits are given by t{simn) where t is obtained from the student t factor

for the degres of freedom {n-1})).

The maximum uncertainty due 1o the assessable systematic errors (difution, counting, and
known uncertainty of the standard) is obtained by tha separats arithmatic summation of the
positive and negative systematic error { + § — § * ). Thess have been estimated not to exceed

"3-8% or -3-8 %

the overall uncertzinty (often cailed accuracy} is an estimate of the pessible divergence of

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

The overalli uncertainty is therefors calculated on the basis of + [t(srnl *5]. - [t(sm) +63

and is |+4.0 %l. |- 4.0 %Ioflh‘quoﬂdradioami\nmnion.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclida, its
daughter nuclides and impurities (no sllowance for error in thess assumptions or the
assumption of quotad half-life have been included in the statement of accuracy sbove).

Strontium-90 decays 100 percent by beta emission to
ytetrium=-90. Yttrium~90 also decays 100 percent by

beta emission.

Chemical
Composition
of Solution

Carrier content per gram of solution:

30 micrograms strontium

Praservative:

Othar componants:
0.1 M HC1

Remarks

Date Certificate Prepared

Approval Signature

April 26, 1994

n38 -
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82 g Notebcok Mo. _O_LL—?_‘[:_
DROJECT - ?/0 Continued From Page

B INITIAL STANDARD DILUTION RECORD

: - Standard Information:

|| Isotope: & - ? 0 Vendor: G PA

L || Activity of Standard Received: 31)( {0 ul uCi Vendor LD, # 716400 3- '
il Weight of Standard Received (g): 5.0 LAL 1.D. #: AC52% (
B .

Il Standard Activity (pCifg): 5 : Ll( X lO',’ pCilg NIST Traceable 7 {Ae %

™ || Halflife in Years or Days: & B’ : ((J yrs Certificate #: an 003 - l
E Reference Date: 11[ -1 -{ C(Q‘:f Receiver's Name: < /k.]u@ﬁ,
- Date Received: 5’ 3-19 “)
! 7 — - _
- ‘ : Primary Dilution

| Il Batance Verification?: V! {5

__ || Dituent Used: 0-1H 4]

— i a: Decay Corrected Standard Activity (pCi/gi: 5- ’-[ L0 2 pCifg

B b: Weight of the Source Transferred (g): '—{ 9 1070 g

[ c: Total diluted weight {g): 449.9] o

" {ld: Total Diluted Volume (mL) 5o mL

|l e: Activity of Dilution by Weight {pCifg) {a*b/cl 6/37 . le pCifa

— lIt: Calcutated Density of Solution (g/mi) [c / d}: 0. 1962 ome

E3. g peume

L lig: Activity of Dilution by Volume {pCi/mL) le * f]:

y o5 T 7l 32 =]
- — g —ugd e | CF¥ufr)er]

h. Dilution Logbook 1.D. #:
Preparatlon Date: l, - [ ¢ . Cj (—“

— Prepared By: (l-)ﬂ(wb‘ uf)
B \, Reviewed By: _QGQ, M«u\ ¢/3 0/9 Y

| || Purity/Cross Check\t%erformed By:

A

A
\\‘T T~ ‘é\“\g‘!&( e l

Review Date:

f39

Chack Date:

Signed Date Signed Date
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Notebook No. _ Q. (Al

Continued From Page
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13

T T 1 i ] ] |

‘ SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Balance Verification?:

Diluent Used:

|| tsotope: Am—=291 _and_S.¥~90
Parent Barcode Number AROpnz0° AA0 Y
— : An~2yl T PR 3YE ~looo|
L || Vendor or Certificate |.D, # of Parent Standard: Sy —70 MEIST  SeH 4G
Ara—241 §1~0225-Go~]
Diluted Source Logbook 1.D. #: LY gy o l~D225-3FO-2

%.5

D:[’u L‘f/uo3

|
N

Dilution
* Diluent: O, N HHuvg <+ L'/,ZM%&—(MG:,)QAC
*Density of diluent {g/ml): N4 . Y
An =241 G370 pC: Jhe b=
a: Parent Specific Activity: dr =90 Loos ,,C:-AL, ar $h/20
Aw"‘:z"(l 0451“, o
b: Amount of Source Transferred: SS90 A5 -g-ml
c: Total amount of Dilution: So0 ._‘é.(:
d: Total Volume of Dilution: 500 4 L
e: Activity of Dilution [a *b/ch
Are— 241 73T p &/
f: Activity of Dilution {3 * b/d): SrY-9o 12 o Al P~ ﬁ’/t /40
i !
Dilution Logbook 1.D. #: 96 ~-721—-13-1]

Prepared By:

&A =
| Reviewed By: G—:,Q M Q

Preparation Date:

Review Date:

/23 /95

8

24

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

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

| T A T A R N TN N T OO A |

L1 {1 =T 3 ¥ 3

Read and Understood By

100

Signed Date

Signed Date

LiCro4
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STE. LUTS T /ol o pebe G- g225-¢a~( ANPDID.

CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide 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.: 388-100-1 Contgined Radiosctivity: 0.997 .
Description of Solutioa
a, Mass of solution: 5.0007
b. Chemical form: AmC13 in 0.5N HCl
¢. Carrier content: Nooe added
d. Deasity: 1.0077 sramial @ 20°C.
None detected
Radiosctive Duaghiors
None detected
Radi lide C .
0.1994

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

Uncertsinty  of bMeassroment

s. Systematic uncertainty in instrument calibratioa: +2.0%

b. Random uncertainty in assay: +0.7%

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

d. Total uncestainty at the 99% confideace lovel: +*2.7%
NIST Tracoability

This calibratioa is implicitly traceablo to the National Inatitute of Standards and Technology.
Notes
1. Nuclear dats were taken from *Tablo of Isotopes*, Seventh Edition, edited by Virginia S. Shirley.
2. IPL participatos in an NIST messurement assusice program to cetablish and maintain implicit
traceability for a oumber of nuclides, besed on the blind assay(and lstes NIST certification) of Standard
Refereace Materials. (As in NRC Regulatory Guids 4.15) )

&AL[TY CONTROL

101
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THIS IS A PHOTOCQOPY OF THE CERTIFICATE
WHICH (S BEING MAILED TO YOU UNDER
SEPARATE COVER.

/ National fnstitute of Standards & Technologp

@Cectificate

Standard Reference Material 4919-G
* Radloactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity concentration
Reference time

Overall uncertainty

Photon-emitting impurities

. Alpha-particle-emitting impurities
Half life

Mesuring 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 aci @
Approximately 5.0 grams '
4514x10* Bq g?!

1200 EST August 1, 1990

1.05 perceat @

None observed 9

None observed ©

285 + 02 years ¢©

4wf liquid-scintillation counter

This standard reference material was prepared in the Ceater for Radiation Rescarch, Jonizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899
" 7vary, 1991

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

»

*Notes on back
103



AR 004,

e THIS IS A PHOTOCOPY OF THE CERTIFICATE v
P " WHICH 1S BEING MAILED YO YOU UNDER

- @ . SEPARATE COVER.

W/

National Ingtitute of SHtandards & Technology

Certificate

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity concentration
Reference time

Overall uncertainty
Photon-emitting impurities
Alpha-particle-emitting impurities
Half life

Measuring instrument

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule *
Strontium-90 pius yttrium-90 plus approximately
95 ug each of non-radioactive strontium and
yttrium per gram of 1-molar hydrochloric acid @
Approximately 5.0 grams '
4514x 10° Bq g*

1200 EST August 1, 1990

1.05 percent @

None observed ¢

None observed ¢

285 * 0.2 years @

47 liquid-scintillation counter

This standard reference material was prepared in the Center foe Radiation Research, Jonizing 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

111



NOTES

m 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 clements trace quantities

@ 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
b) gravimetric measurements

c) dead time

d) background

e) detection efficiency

f) decay-scheme data

g) half life

h) radionuclidic impurities

0.01 percent
0.05 percent
0.10 percent
0.01 percent
0.30 percent
0.10 percent
0.01 percent
0.10 percent

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

0.01 y sz between 50 and 1900 keV.

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

0.05 a s'g™.

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

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

4919-G

112



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
ChT Same as EST

ST Subtract 1 hour
MDT Subtract 1 hour
MST Subtract 2 hours
PDT Subtract 2 hours .
PST Subtract 3 hours
UTC Add 5 hours
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ISOTOPE VOLUME DILUTION RECORD k;&f\(ﬁ"*‘é

Isotope:Mo_ Vendoar: NIS ! Reference ,D_g;g:]ggo €SZ cP‘I ”{7?
Tota! Activity: NA Vendor [D; SKH ﬁlf' Cr Receive Date: f0"50 ‘qu
Total w.lgl_"~5- '3 NIST traceable Y/N Cert # ‘{?/?“GL 1% 2854 S.i: o2 %m-‘"»

Activity UNITS/g 4. 514 X10 ég--convened to dpm/g_2 10§ K[O R W

IMARY DILUTION: Pre by volum
Date: ['[ I‘”?I Preparer’s Name. A/LQ '/M NU?U"J

a: Decay corrected activity: 2 7°'F X! O dpm/g (* if <100yr decay correct to preparation date)

b: Wt. of Volumetric: éO 2.8 / L" g Balance wt check done ()}
c: Wt. Volumetric + source: 65“ 2600 g Ditvent;_/ al H< ‘

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

f: Vol. of diluent + source: (0° mLi g: Activity of dilution {a*d/e): —w_ dpm/g
h: Density te/f): __N [ A+ g/mL i Activity by volume (g*h): _{332{ ‘5% dpmimL /m&
Oitution Log Book 10:__ 9| - 22530 (fRH f?/?@"‘o gooo .67 P&

Date: g’é ({\ Preparer’'s Name. . -
Loos 6 PG/ S Cveclid adiiby 515768
A: Decay corrected activity:_©099 - eﬁmﬂn}b‘ if <100yr decay correct to preparation date}

B: Wt. of Volumetric: ) / A g Balance wt check done (Kl
C: Wt. Volumatric + source: N [ i g Diluent: ¢ [N H’(‘} 03
D: W, of source transfered: N / A g E: Wt of diluent + source: & {ﬂ g

n

Vot. of source transferred: l mL G: Vol of diluent + source : _@iO_ mb
H: Activity of dilution (A*F/E): ,:JI[ A dpmig I: Density {(E/G): %#_ g/ml.
2B~ U6 0 s

I: Activity by volume (A*F/G),{H*1} or (A*D/E}:

L ..
Dilution Log Book ID:__4/~226~ 68 - N S 9o
fog Book Tramsfes 239 /ML r-
&lev:ewed A D Date: 4/ 1 r/ L ) 23.0 /M Y ?O
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope: Sr— - ?O
Parent Barcode Number %ﬁ-—-ﬁd#- AR o0s4e
Vendor or Certificate 1.D. # of Parent Standard: SRN ©4419~6
Diluted Source Logbook 1.D. #: gl1-225—-30 - |
Batance Verification?: (/Cé
Diluent Used: 1 H HCL
RJ DI s/i/5e
‘ — —
Dilution }
*Diluent: , f HG&
*Density of diluent {g/mi): A A g/ml
a: Parent Specific Activity: 60OD0,6F %%{fl P ?/ [ [ 7o
b: Amount of Source Transferred: H.5033 g
¢: Total amount of Dilution: 12, /5 ¥ g
{d: Total Volume of Dilution: N A ml
e: Activity of Dilution [a *b/ck 2Y.277 pCily !C,%»C-
Lf: Activity of Dilution {a * b /d): 2427 pCi/mi
Dilution Logb&i.b. ] Gy —0 t77—20o-1

Prepared By: Preparation Date: {2 f{é Gy
Reviewed By: Review Date; lZ:sz }{

*1f the diluent remains unchanged from the dilusnt Used for the ditution source, then a weight dilution of a volume unit source
can be performed without & density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

¢
HIY
i
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U.S. Environmantal Protection Agency
Enviroamental Monitoring Systems Laboratory-Las Vegsas

Nuclear Radiation Assessment Division

Calibration Certilicate

Description

Pocmpal radunucide l S tronti um~90 J
Nominal scuvity l 27 ] bano t:“““J

Hommal volumae E mi i ampoult /boitie : 94003_1

Activity of r;wincipal radionuclide

H.l!.lnlcf 28.6_vears ]

Measurement

Actreity par gram of thid golution

| 's5.40 |{ nanowee} el strontium-90 |

uocoow-rsrml April 1, 1994 J

Activity of daughter radionuclide

Thae prancipsl sClivity wag

paried 81 the queted timae by

LS .40 | l_ nanonmu] Poc gram

of the daugier Nuctise l Yttrium-90Q J

Total mass of this solution )

Approximately 5.0 "™

Method of measurement

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

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

Useful Lile

Thit cachonuciida hit decayed twaugh Nall ved 5iCe # was obtaeved by EMSL.LY

We vend thet this sohstion shoutd not be used after ‘ August_ 1994 l

This dilution
Collaborative
determination

was prepared for the 1994 ASTM
Study of a test method for the
of Sr-9C¢ in water.



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,

il ;eqs:a‘lhtaon % | of the principal activity

2 kit %] of the principat actvity
h H . .

8 ::s:a‘l ‘:n % | of the principal activity

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

Random Errors

The precision of this standard was such that the cartified value of the radicactive

concantration of the principal activity had a standard error {sm) not greater than +§ 0, 1 %l

(The 99.7% confidance limits are given by t{sm) where 1 is obtained from the studant t factor
for the degres of freedom {n-1)).

The maximum uncertainty dus to the assessable systematic errors (dilution, counting, anq
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic erroe { + § ~ § ° ). These have been estimated not to exceed

"3-8* or -308%

the overall uncertainty {often called accuracy) is an estimate of the possibis divergence of

the quoted result from the true value. [t is a combination of random error [:(sm)] at the 99.7%
confidence limits and the worst case estimate of the systematicerrors (+§, -6 )

The averall uncertainty is therefore caiculated on the basis of + [itsm) +4]. - [itsm) +37

andis [+4.0 %]. |- 4.0 %]of the quoted radiosctive concentration.

Decay Schemes

This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities {no sliowance for errcr in these assumptions or the
assumption of quoted haif-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.

Chemicat
Composition
of Solution

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

Praservative:

Remarks

117

April 26, 1994

=

Date Certificate Prepared

Approval Signature

Revisad 1./84
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Continued From Page

3 INITIAL STANDARD DILUTION RECORD
: Standard Information:
[~ |i 1sotopa: S r ? 0 Veandor: E () A
. I Activity of Standard Received: &7 )([oq’ uCi Vendor I.D. # éfdoo 3-]
~ | Weight of Standard Received tgi: = 5 © ¢ LAL I.D. #: pAcesagld
| [t Standard Activity {pCi/g): 5 . 4 X !05 pCilg NIST Traceable ? %Z/&
— |t Halflife in Years or Days: &8 - Cy yrs Certificate #: ‘7’-} 003 -1
: Reference Date: 4 /l ’[ ‘l?‘f Receiver's Name: K . ?p—@ﬁ
e Date Receivead: é_ - } - ‘i L)
— ] Primary Dilution
Il Balance Verification?: Vlf 0.5
| |f Diluent Used: 0- I M H’ C/‘
[ || a: Decay Corrected Standard Activity {pCi/g): ;. ! Lf Kf{o 2 pCilg
: b: Weight of the Source Transferred {g): "{ 9 (o ’, % g
— [t ¢: Total diluted weight {g): ‘-{ Cf : q [ g
[ {ld: Total Diluted Volume (mL) Eo mL
: 6: Activity of Dilution by Weight {pCifg} [a*b/ck !)/ 37 : 4 pCilg
[ {If: Calculated Density of Solution {g/ml) {c / d]: O - ??8 2 g/mbL
. llg:  Activity of Dilution by Volume (pCi/mL) [e * fl: 5 36 L}Lt pCi/mL
. WB- 41482~ )
"~ Ilh. Dilution Logbook 1.D. #: %H—?‘!ﬁ_‘ &l o
— Prepared By: ] u Preparation Date: é - l S/ - Cf ‘-{'
|_'_- \| Reviewed By: L\e{, :)-H;:wa | Review Date: é'/ 3 O/ v
| | Purity/Cross Chack\xarformed By: U Chack Date:
A Y\ 4, :
et T
Signed Date ) Signed Date




Laozar gf . Cio Motebook No.

Conrtinued From Page

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Infarmation

Isotope: Sr - (}/O

CH-19y
Parent Barcode Number AC5‘2{?‘ (
Vendor or Certificate 1.D. # of Parent Standard: EEA‘ ?4‘003 - /
Diluted Source Logbook 1.D. #: 73-41¢ -£2 -
Balance Verification?: e

7 S
Dituent Used: d / H H CJ

Dilution
*Diluent: 0./ 4 He

*Density of diluent (g/ml): N {/ A .

a: Parent Specific Activity: 5_36 - "1‘4 !JCL/h’bQ)
b: Amount of Source Transferred: 50018

¢: Total amount of Dilution: {00 - 20 g

d: Total Volume of Dilution: /A/ / A

e: Activity of Dilution {3 * b /ck: N/P;

f: Activity of Dilution (a * b /d): 26. 7&{1)@ /M,Q
Dilution Logbook 1.D. #: 74’677' 4%’ - \

Prepared By: %’L@A) w w4, Preparation Date: 3"2 ‘7,(
0 0
Reviewed By: | ﬁﬂ H Z 7. Review Date: 3/3/55

if the dituent remains unchanged from the diluant used for the dilution source, than a weight dilutjon of a volume unit source
can be performed without a density conversion. If the diluent changes, a weighted proportion desisity copversion is neqéssary.

R w\‘@; \,11,'5.9\5

Signed Date Signed = Date
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CERTIFICATE OF CALIBRATION Afoily

BETA STANDARD SOLUTION
Radionuclide C-14 Customer: LCCKHEED ENVIRONMENTAL
Half Life: .+ 5730 + 40 years P.O.No.: 06LAB2959
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 gams.
b. Chemical form: Benzoic Acid Carboxy-C-14 in 0.1N NaOH
¢. Carrier content: None added
d. Density: 1.002 gml @ 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): + L.0%

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

This calibration is implicitly traceable to the National Institate of Standards and Technology.
Notes
1. Nuciear data were taken from "Table of Radioactive Isotopes”, edited by Virginia 8. 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).

ZEJ&. ﬂ.[&u_g‘_

QUALITY CONTROL

Nov. 17, /752
Date Signed

ISOTOPE PRODUCTS LABORATORIES 1 "1 8
1800 North Keystone Street -
Burbank, California 91504 »

(818) 843 - 7000 ’




Notebook No. .ﬂf_
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ISOTOPE WEIGHT DILUTION RECORD "
Isotope: C -/ k‘l‘ " Vandor: _-1:- P L
Total Racei\fed Activity:__i.093 LA G Vendor 1D: ‘f°'7 o e
Wit. Racei\;ed: 5.0k« 9 NIST Traceab@ﬂ Cert. # L. e
Activity in Units/g:_s NTS re a'-‘/ 4 Reference Date:__/{ — % ~ G &
Activity converted {dpm/g):__ £ ¥2 . 15 4 dpm/g Receive Date:___ "\ /i% f 2r N
Halflife (Yrs or days) t% = _.5 730 & 4¢ (j'g.o.q_, Receiver's Name: _<3: o~y M rdes

ARY DIl : B;l:nca wt. check done (_P{(

a: Source activity: R 2 95 4 dpmig *® Gf t% = < 100yr decay to prep. date)
b: Wt. of Source transfered: ___ 4. 9095 g ’

Dituent used: O.] Ne otk

c: Total diluted weight: jle. S } g

d: Activity of dilution fa®blc):___ 10, 34 T domig L A LA

e: Calculated density of solution: l.os2a g/mbL {4MHNO, = 1,1294 £ .0007 gimL)
f: Activity by volume = {d®e): A0, 288 dpm/mlL

Dilution Log Book iD: Lai — 9 >~ 41 "" - 2L ~ \

Preparation Date: __¢ c/ 3"‘/ 1> Prgparer's Name. \k\‘ '

ECONDARY IN DILUTI lan - k don
Log Book 1D of source being diluted: /
a: Source activity: /dpmlg * (if t% = < 100yr decay to prep. date)
b: Wt. of Source transferad: 9

Diluent used: / s [
c: Total dﬁutedl u'lelght: / /V/ / A’ ]

dpm/g

d: Activity of dilution

@: Calculated density of solution: g/mbL {(4MHNO, = 1.1294 £ .0007 g/mL)

f: Activi

volums = (d%e): dpm/mL
Y 129

Ditution Log Book ID:

(o, tof11/a3

(digned Dats ,QL“ eided Signed Date
lasd
1]




INITIAL STANDARD DILUTION RECORD

“: Standard Information:

Isotope: C-14
Activity of Standard Received: 1.09 uCi
Weight of Standard Received (g): 5.0242 g

Standard Activity (pCifg): 2.17E+05 pCi/g

Halflife in Years or Days: 5730 yrs

Reference Date: 11/15/92

Vendor: Isotope Product
Vendor I.D. #

LAL I.D. #: AAO0114
NIST Traceable ? Yes
Certificate #: 407-124-2
Preparer's Name: Mark Young
Date Received: 11/18/92

23 Prinvarg Dilution:s oot

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)

e: Activity of Dilution by Weight (pCi/g} [a*b/cl

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

Prepared By:

Yes

0.1 N NaOH

2.17E+ 05 pCi/g

4.90951 g _

116.53 g

116.3 mL

9.139€+03 pCi/g

1.0020 g/mL

9.157E+ 03 pCi/mL

LAL-93-0474-23-1

Reviewed By:

Purity/Cross Check Performed By:

Preparation Date: 10/27/293

Review Date:

Check Date:




SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

<o - Difution Source Information

Isotope:

Parent Barcode Number

C-14

AAO0114

Vendor or Certificate |.D. # of Parent Standard: 407-124-2

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

Diluent Used:

LAL-93-0474-23-1

Yes

0.1 N NaQH

Eo b ARGty s e e

*Diluent:

*Density of diluent (g/mil):

a: Parent Specific Activity:

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

d: Total Volume of Dilution:

e: Activity of Dilution [a*®*b/clh

§: Activity of Dilution {a *b/dk
Dilution Logbook 1.D. #:

Prepared By: Agnes Wong

Nanopure w/ 1 mg/mi formaldehyde

1.0006 g/ml
9.14E +03 pCilg
0.70 g
250.14 g
250 mi
2.57E+01 pCilg
2.58E+01 pCi/ml
LAL-94-0677-18-1

Preparation Date:

Preparer Signatura:

Reviewed By:

Review Date:

Reviewer Signature:

131

*{f the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source
can be parfarmed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.
=== e e e a——————— e
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope: C - { LIL

Parent Barcode Number ﬂ Aoil Ll;
13 1

Vendor or Certificate |.D. ¥ of Parent Standard:

Diluted Sourcs Logbook 1.D. #: ‘73 "?1'74' - 3~ ]

Balance Verification?; ‘;t(.f; .
Diluent Used: DDI UJQ“'W th | mg./mﬁ ﬁ'\fﬂaﬁdﬂ Qf(
" Dilution

*Diluent: A,Qz:wp«,aw waiers  witte | My /mﬁ M{dﬂﬂﬁ
*Density of diluent (g/ml): N / fat g/ml |

a: Parent Specific Activity: 726727 W pé‘:;g "-t;‘g-i:t_b_&

b: Amount of Source Transferred: 0 ! 70 lFé g ‘

¢: Total amount of Dilution: 9950 ‘ { I'IL g
d: Total Volume of Dilution: N T/ A mi

e: Activity of Dilution  fa * b / cl: AJI/ A pCilg
f: Activity of Dilution (a * b/d): o?é Jo pCi/mi .

ﬂDiIutionLogbookl.D. £ M-611- |§-) \/

Prepared By: ‘ Preparation Date: , ! - ’c{

Reviewed By: Review Date: i % /3¢

*If the diluent remains unchangad from the diluant usad for the dilution source, then s weight dilution of a volume unit source
can ba performed without a density convaersion. If the diluent changes, a weighted proportion density conversion is Tecessary.
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u. s m\n@t.ﬁf Commerce
alcolnk-Raidrige

) el
National Sizndards
Emest \Ambler, Dfirccior

00(Z¢
THIS 1S A PHOTOCOPY OF THE CERTIFICATE
Rec'd 39y

WHICH IS BEING MAILED T0 YOU UNDER

SEPARATE COVER.

National Burewn of Standards

Certificate

Standard Reference Material 4288

Radioactivity Standard

Radicnuclide
Source identification

Source description

Solution composition

Mass

Radiocactivity concentration
Reference time

Measuring instrument
Random uncertainty
Systematic uncertainty

Total uncertainty
(Randam plus systematic)

Photon=~emitting impurities
Half life

Technetium-99
4288- 83

Liquid in NBS borosilicate-glass
ampouie

59.31 yg of Tc(VII) as potassium
Pratoty 0-001 motas Kom (LB
AGIO  grams

3.759 x 104 Bg g1

November, 1982
Liquid-scintillation counter (2}
0.27 percent (3}

1.35 percent (4}

1.62 percent

None cbeerved (5
(2.111 % 0.036) x 105 years (6

This Standard Reference Material was prepared in the Center for Radiation Research,
Nuclear Radiation Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Washington, D.C. 20234
November, 1982

1
George A. Uriano, Chief - 4 1
Office of Standard Reference Materials

*Notes on back
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: FOOTNOTES

(1) The KTcO4 was prepared by M.W. Heitzmann of the U.S. Food and Drug Administration
from NHyTcO4 obtained from Oak Ridge National Laboratory. The solution density
is 0.998 ¢ cn~3 at 21.8°C, and the KTcQ4 concentration is G.00060 molar. The UV
spectrm?A?f#this material exhibited only the characteristic doublets at 243 and
287 rm .

(2} myo liquid-s€intillation counters were calibrated using the method of J.A.B.
Gibson (B/C/D), fThree different radionuclides were used as the standard: 3H,
l4c, and 60co. The results obtained using the three radionuclides agreed to
within 0.32 percent. The 14C result was used for confirmation only. The
value given here is the unweighted mean of the 3H and 69Co results.

() Half the 99-percent confidence interval for the average of the 38 result and

the 0Co result. The standard deviation of the mean of the 3H result is 0.15

percent based on 6 degrees of freedom, and the standard deviation of the mean

of the 60Co result is 0.09 percent based on 9 degrees of freedom.

(4) The systematic uncertainty is the average of that for the 3H result, 1.20
percent, and that for the 60Co result, 1.49 percent. These values are linear
sums of estimated upper limits of uncertainties due to the following:

I : 60co
a) reference material for
standard radionuclide 0.63 0.68
b) source preparation 0.07 0.17
¢) theoretical model 0.30 0.20
d) gamma-ray contribution to
beta-particle detector 0.24
e) quenching 0.10 0.10
£f) interpolation from
calibration curve 0,10 0,10
1.20 1.49

(5} The master solution from which these standards were prepared was examined-with
germanium gamma—-ray spectroameters and no impurity was found. Limits of detec-
tion as a ratio of gamma-ray-emission rate to technetium-99 activity are

1 x 106 Dbetween 90 and 300 keV
1 x 107 between 300 and 1900 keV.

(6) MBs-measured half life based on the formula Ty = N 1n(2)/A, where N is the
number of atams, camputed using an atomic mass for technetiun-99 of
98.906254 * 0.000002 grams and the gravimetrically determined mass of
technetium-99, and A is the activity determined by liquid-scintillation
counting. The value recommended by the Cak Ridge Nuclear Data Project is
(2.13 % 0.05) x 10° years. (B}

) | _
References on last page 142
4288
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. The followmg individuals and organizatlons contributed to the characterization

of this Standard Reference Material.

J.A.B. Gibson

Btomic Energy Research Establishment
Envirormental and Medical Sciences Divisicn
Harwell

United Kingdom
M.W. Heitzmann

U.S. Food and Drug Administration
Division of Drug Chemistry
Washington, D.C.

J.C. Leak

U.8. Food and Drug Administration

Division of Oncology and
Rad:.opharmaceutlcal Drug Products

Rockville, MD

For further information please contact Dr. Bert M. Coursey at (301) 921-2383.

REFERENCES
A. Boyd, G.E., J, Chem, Fd.. 36, 3 (1959).

PRIV T

B. Gale, H.J. and Gibson, J.A.B., Atomic Energy Research Establishment Report -

AERE-R5067 (1965), Harwell, United Kingdam.

C. Gibson, J.A.B. and Marshall, M., Int. J. 2pol. Radiat. Isotopes, 23,

321 (1L972).

D. Gibson, J.A.B., Computed counting efficiencies as a function of merit

figure for 14 beta~particle-emitting radionuclides (July, 1980).

published data.

Uun-

E. Kocher, D.C., Radicactive Decay Data Tables DOC/TIC-11026, p. 108 (198l).

Available from NTIS, Springfield, VA.

4288
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100 ISOTOPE WEIGHT DILUTION REGORD
PROJE T B
Isotope: - q 4 Vendor: N ST .
: SR '
Total Received Activity:_| .8 S £ 5 6?\ Vendor ID: & a8%.
Soxa
Wt. Received:___ 4.9 Q‘“ém kou) NIST Traceable Y / N Cort #__4288-8™
Activity in Units/g: 3,159 X¢ O 5 { Reference Date:_ M oYy 1982
X 6o/, 2 = lole ek f’t' 234 3-30-14]2
Activity converted (dpm/g)i_H4.3¥YB xs0 ® e Receive Data 'g-&ﬁ—-‘i—a—-
Halflife (Yrs or days} t% = _<2.({1 £ § ~§r9. . Receiver's Name: . T~ s fule,
PRIMARY_DILUTION: Baldnce wt. check done LZ(
. : ' / >
a: Source activity: , O] { S (a p <ifq denrige * (if t% = <100yr dacay to prep. date)
' <
o
b: Wt. of Source transfered: 4.8¢ 98 g 6M
Diluent used: Ot m Nty OH AAOIZg DiluteR
¢: Total diluted weight: / 4’ (Q- Ql 3 g
d: Activity of dilution (a*bick____ 3., 3T & 4 f < &y oy

Jone = 9.5y

¢: Calculated density of solution: 9506 /ML @dddiep— ° Sone aaan st -
Y A g U.S. Department of Commerce

N Ty . Nationat I s
f: Activity by volume = (d®e); 3.355 ¢4 ¢ mtnLq-, - Mational fnstitie of Standards

and Technology A bizg
e Radioaclivity St ﬁrd
Dilution Log Book ID:__Anr:9A -~ 353 — 100 ~ | m759;°f04“§§g.?“ g
. Date November 1, 1932
Preparation Date: S?!fb/q_‘:. Preparer's Name._§ G—e===my 1orvée—ta SRM 4288

. ysg

CAUTION

- RADIOACTIVE  #J "‘
SECONDARY OR WORKING LEVEL DILUTION Balan heck gone y ») -
Log Book 1D of source being diluted:_Lwe 2~ 352 ~/00-|
a: Source activity:___ 3. 35§ & L“ Pc?—pé‘g- * {if t% = <100yr decay to prep. date)
— b: Wyfof Source transfered: K. 3K
B jlment used: O.l m NHgoOd
- €: Total diluted weight: LB q «
t\% Activity of dilution {a*b/c): %/A— dpm/g
;1- “U, e: Calculated density of solution: / g/mbL (4AMHNO, = 1.1294  .0007 g/mi}
v f: Activity by volume = (d*e): / o 85 P C;’/ml.dpm%m, '
- Difution Log Book ID:_Limi 92-35>—/00—- 2
— Preparer’s Name: iteete"__ Preparation Date: __&/7" ¢/7% 144
Reviewed By :j'%ml&_wﬁn?_ Raview Date: MB_
Signed Date . signed Date

ry e s yrp
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Notebook No.

Continued From Page

SECONDARY/WORKING LEVEL

-

STANDARD DILUTION RECORD

Isctope:

Ditution Source Information

;‘ Parent Barcode Number

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

Dituent Used:

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

c-11
AL ol2¥
SRH 4288
92-353- (00~}
l(jK&
0.1 H NisoH

" Dilution

*Diluent:
*Density of diluent lg/ml):
a: Parent Specific Activity:
b: Amount of Source Transferred:
¢: Total amount of Dilution:
d: Total Volume of Dilution:
e: Activity of Dilution f{a*b/ch

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

Ditution Logbook 1.D. #:

F Prepared By: ([)?JWM )ﬂm(f)/

Reviewed By: q—-,O.JM»«Q
v i L

0-1 4 Nivod

N/B

3.355¢C + ¥ ,pél/m&
38.2580 ¢

J 28 f1 g

N [A

N /B

199592 _pCi /b

94-477-78 - |

Preparation Date:

2_!2-25’_

Review Date:

9/14/95

*If the dilusnt remains unchanged from the dilvent used for tha dilution soutce, than a weight dilution of a volurme unit source
con be pesformed without a density conversion. |f the diuent changes, 8 weighted praportiog density conver

1

45

Signed

\-

KO A AT e
OUAR

Date

|

T



[y g AT A WY} L LI Continued From Page

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

i " Dilution Source Information
Isotope: TC - CI (i

Parent Barcode Number Abo (28
Vendor or Certificate 1.D. # of Parent Standard: SR ez d
Diluted Source Logbook 1.D. #: GHL 411 -18-1
Balance Verification?: Wes

¢
Diluent Used: Q- l H Nl’hﬂol‘f'

Dilution
*Diluent: 0| H Nihy oy
*Density of diluent (g/mli); /\j ]/A
a: Parent Specific Activity: 7 Dl('? 5‘? 4 PG /In.f
U
b: Amount of Scurce Transferred: 2‘ 3839’ g

¢: Total amount of Dilution: 254 0 5 g9

d: Total Volume of Dilution: /\/ /B

e: Activity of Dilution [a * b /ch /‘[/A

?
f: Activity of Dilution (a * b / d¥: [[T4o pli / > a5 of )1-1982
Dilution Logbook 1.D, #: ?Lf'é_l? - 79 - J

Prepared By: ﬂ%ﬂw Preparation Date: i" 'Z,ﬂ 5

Reviewed By: (}— C. (\/'o—& " Review Date: S/14/9s'
‘ ¥ 1

*If the diluent cemains unchanged from the diluent used for tha dilution source, then 8 weight dustion of & volume unit source 1
can be performed without a density conversion, If the diluent changes, a wsighted p:opor;ion densilvr version is necessary

\ a-Y

Signed Date Signed Y Date
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o)




u.Ss. Eﬁvironmantsi Protection Agency
Environmantal Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessment Division

Calibration Certificate

Description
Princios! ragionutiide L Tritium (H- 3—)l u.n,m:[ 12.43 yearsj
Mominal activity m m
Homanat volume E ol in ampoule/bottte numbcf| 26061
Measurement  Activity of ;;rincipai radionuclida
Activity pat gram of this solution
r?1 9 J I nano ‘“""] d[ Tritium J
' .«moonmrsr.nl June 3, 1992 I
Activity of dauvghter radionucliide
Tha principel sctivity wat accompanind st 1he quoted lime by ’ -
I J l sures Fer gram
of the daughter nuciide I _]
Total mass of this solution )
’ gracne
| APPROX,.. 5.0
M?Ihod of measurement -
The activity of the primary solution and this
dilution were measured by liguid scintillation-
counting.
- Counting efficiencies for both standardizations
- were determined by counting solutions directly
F traceable to the National Institute of Standards
- & Technology (NIST).
Useful Life ‘l'hiz rsonuctise his dascayed tiwasugh hatt Fvas since it wet ebiaingd by EMSL-LV
W recommaend that This sofution sheuld not be used stiar becember 1999 _l




p TS P
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:
: less than imei .
{) none equal to % 1 of the prmcup?! activity

21 L‘;S‘fallht%" l % | of the principal activity
- :;E;Jatl'}ao" E of the principaf 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 certified value of the radicactive
concentration of the principal activity had a standard error {(sm) not greaterthan +{ g _4 %‘

{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 errors (difution, counting, and’
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systamavic error ( +§ ~ § * ). These have been estimated not to exceed

+2.9%)or {- 2.9 %}

the overat! uncertainty {often called accuracy} is an estimate of the possible divergence of

the quoted result from the true valye. It is 4 combination of random error [t(sm)] atthe 99.7%
confidence limits and the worst case estimate of the systematic errors { +§, -8 )

The overall uncentainty is therefore caiculated on the basis of + [t(sm] +6]. - Et{sm} ﬂﬂ

and is I#g 3 %l. I- 4,3 %Iof the quoted radioactiva concentration.

Decay Schemes This standardization is based on the following assumptions of the principie nuclide, its
‘ dsughter nuclides and impurities {no allowanca for error in these assumptions of the
assumption of quoted haif-life have been included in the statement of accuracy above).

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical ~" Carrier contant par gram of solution: Other components:
Composition )
of Soiution 100 percent H,0 Barium less than 0. Ogtl perc

Lead less than 3x107° perce.

Preservative:

Remarks
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Date Certificate Prepared . J%e 1;7 f m
Approva! Signature - L ' k .
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et o
f W"’*«. U.S. DEPARTMENT OF COMMERCE

% Natlonal Institute of Standards & Technology

'%‘ f Galthersburg, MD 20899
-3

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency

Environmental Monitering

Systems Laboratory

Las Vegas, Nevada

Radidnuclide

Source identification

Source description
Source mass -

Source compaosition

Reference time

Hydrogen-3

2606-1, prepared by EMSL

Liquid in 5-mL flame-scaled glass ampoule
Approximately 5.0 grams

Hydrogen-3 in water

0700 EST June 3, 1992

NIST DATA EMSIL, DATA -
Radioactivity concentration  810.5 Bq g* 8103 Bq g*
Expanded uncertainty 0.64 percent (-9* 43 percent &
Photon-emitting impurities  None observed 9 None observed
Measuring instrument  4wf liquid-scintillation counters Liquid-scintillation
calibrated with SRM 4926D counting

Haif life 1243 = 0.05 years @

Difference from N'IST

sl

Gaithersburg, MD 20899
January 1994

-0.05 percent @

For the Director,

Yt oo

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

*Notes on next page
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For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.

NOTES

The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor
and C.E. Kuyatt, NIST Technical Note 1129 (1993)).

The combined standard uncertainty, u, = 0.32 percent, is the quadratic combination of
the standard deviation (or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) 11 liquid-scintillation mecasurcments on cach of

4 vials 0.11 percent
b) gravimetric 0.05 percent
c) calibration of SRM 4926D 0.29 percent
d) background 0.00 percent  _
e) half life . 0.03 percent

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying u_ by a coverage
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95%
confidence.

Overall uncertainty reported by EMSL.’

The limit of detection for photon-emitting impurities is:
. 0.08y s'g! for cnergies between 90 and 2700 keV.

Uniem_e;cr. M.P, Coursey, BM,, Schima, F.J,, and Mann, W.B,, Int. J. Appl. Radiat.
Isot., 3%, 611 (1980).

This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of Aprit 1976, as amended. .
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tPROJECT # %

Notebook No. Q 72 ‘
Continued From Page é{’l ( '

- T T—

-

INITIAL STANDARD DILUTION RECORD

[ Standard Informatlon:
Isotope: H -3 Vendor: E—Pﬁ
Activity of Standard Received: , t uCi -WW”I“ 3 T
Weight of Standard Received {g): 5 ) LAL 1.D. #: 4C 5299

Standard Activity (pCifgh:
Halflife in Years or Days:

Reference Date:

ﬂG'éé 4'67 $
21.9 IST Traceable ? Yes

1Z.43 vyrs

ocdad (.:/.3/.?2/

Certificate #: 2666~ 1
Receiver's Name: Kawen Tree.,
Date Received: e 5,/‘35

Primary Dilution = . oo

Balance Verification?:

Diluent Used:
N

¢: Total diluted weight {g):

d: Total Diluted Volume {mlL)

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

€f

-4:/ Decay Corrected Standard Activity {pCi/g):

Bb. Weight of the Source Transferred (g):

e &S Density of Solution (g/mi) [c / di:

3U

g: Activity of Dilution by Volume {pCi/mL} {e * f}

h. Dilution Logbook I.D. #:

Prepared By.

Purity/Cross Check Performed By:

Vel
Dista )
A _astm 4wméif—we£\ (nue,m@
27.0 'n
4%* ﬁg’cug o~ Lf5 /7‘?/
4.939 g
49. 377 g
+fI85
B _A%.9 mi
2199 pCilg

0.99777 _ almL

9190 pCilmt v L/2 /92

(.7 A5 - 072 — |
P

<o [ Mt /5 Horal,,Pfeparation Date: 2/72/95
C. Prnisoa L

¢ ?
Reviewed By: ‘._%: LQ* Z== Review Date: '1:/7,/.25 1 5 9

Check Date:

Signed

Date

OP g}ﬁ’h § Signed Date




Notebook No,

Continued From Page

SECONDARY/WGORKING LE% .,
STANDARD DILUTION RECORD

Dilution Source Information

| ... |} Isotope:

— 7 || Diluent Used:

Y-3Lest ps

Parent Barcode Number /4 C 5—-2 ??

—~ |t Vendor or Certificate 1.D. # of Parent Standard:

Diluted Source Logbook 1.D. #: 7S -0 72]-)

Balance Verification?: L/_g <

Dt’,;_g (,L/ﬁ-T-Gr-

Dilution

*Diluent:

P‘/'—""W &.4‘3/ L‘RJAQ?;.,-

_': *Density of diluent {g/ml): l g/mi

... |l a: Parent Specific Activity: 2190 pCi/g

:_ b: Amount of Source Transferred: I b0 g

__”: ¢: Total amount of Dilution: /o0 g

~ lld: Total Volume of Ditution: jea mi

:- e; Activity of Dilution [a*b/c¢): pCi/g

— - [if: Activity of Dilution (a * b /d}: Aaly pCifml . €735 2
: Ditution Logbook 1.D. #: G -0 77—-73

.

Prepared By:

Reviewed By:

A«C, m,.- Preparation Date: & {_3_2/25‘

(al -L} O bA/{L k Review Date: éf 23 ZS’S

*if the diluent remains unchanged from the dilvent used for the dilution souice, then a weight dilution of a volume unit source
can be performed without & density conversion, If the diluent changes, a weighted proportion density conversion is necessary,

reaa and understood by

Signed

Date Signed

Date
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U.S, Environmaental Protection Agency
Environmaental Monitoring Systems Laboratory-Las Vegas
Nuclear Radiation Assessment Division

Calibration Certificate

Description

Principst udionud'dnliritium {H~-3 )J mﬂ-h'cl 12.43 vyears |
Komingl sctiviy [110 ] r n ano‘“"“J
Nominat volume ED mlin ampoulesboitte number, 2606-1

Measurement  Activity of ﬁrincipa! radionuclide

Activity pet gram of this solution

Lz_l.q_JEnana__J *Loririo ]
|

uOlWhouuPSTon[ June 3, 1992

Activity of daughter radionuclide

Tivk principal activity was sccompanied st the quoted time by -

— | —

of the dsughter nuclide l ]

Total mass of this solution

grams

APPROX, 5.0

Method of measurement -

The activity of the primary solution and this

dilution were measured by liguid scintillation
counting.

Counting efficiencies for both standardizations
were determined by counting solutions directly

traceable to the National Institute of Standards
& Technology {(NIST).

Usefu! Lile
.‘l'hh udionud-dc heg decayed u‘wouqh hatl fires gince i was obisined by EMSLALY

W‘lmnﬁl&lﬁd!ﬂﬂnﬂimﬁmbemdlm becember 1999J
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U.S. DEPARTMENT OF COMMERCE

National Institute of Standards & Technology
Gaithoerabtrg, MD 20899

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency

Environmental Monitering

Systems Laboratory

Las Vepas, Nevada

Radionuclide

Source identification

Source description
Source mass -

Source composition

Reference time

NIST DATA

810.5 Bq g
0.64 percent *

Radioactivity concentration
Expanded uncertainty
Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

Gaithersburg, MD 20899
January 1994

None observed

4B liquid-scintiilation counters
calibrated with SRM 4526D

Hydrogen-3

2606-1, prepared by EMSL

Liquid in 5-ml flame-sealed glass ampoule
Approximately 5.0 grams

Hydrogen-3 in water

0700 EST June 3, 1992

EMSIL, DATA
810.3 Bq g*
4.3 percent @
None observed

Liquid-scintillation
counting

12.43 % 0.05 years ©®

-0.05 percent ©

For the Director,

Kt fhoftamn

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

*Notes on next page
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# B % Notebook No. Q?zl

. PRO:!EC'T Cantinued From Page"— &ﬁ
INITIAL STANDARD DILUTION RECORD
I 7 : Standard Information:
Isotope: |—-( -3 Vendor: ELA
Activity of Standard Received: . uCi <-\Lendﬁrt‘DT=Y;PP 5
Weight of Standard Received (g): 5 g LAL LD. #: Ac 5199
Standard Activity {pCi/g): 21-9 %"P’ QICI) T Traceable ? ‘Ie,s
Halflife in Years or Days: 2. 473 vyrs Certificate #: 2P~ |
Reference Date: CA0s a./}/.?b— Receiver's Name: Kowiw Sree .
Date Received: e 5:’/ 923

i ) Primary Dilution

Balance Verification?: Yei
Distaf
Diluent Used: E fA _ASTH T ! P'—:II— ‘/\)"ﬂ\ ( Deae\g\,)@

N

2{.
+f Decay Corrected Standard Activity {pCifg): ‘4*“5‘3“3"' KF; pCilg oo I,/ > / a2

b2\ Weight of the Source Transferred {g): 4.939 g

c: Total diluted weight (g) 45. 317 g

I
d: Total Diluted Volume {mL} A%.5 mil
e: Activity of Dilution by Weight (pCi/gl [(a*b/c): 2199 pCilg
f: é’fw&mﬂ Density of Solution {g/ml) [c / d): 0.99777 g/mL '
e
g: Activity of Dilution by Volume {pCi/mL}  [e * fI: 2190 pCilml v L/ /92
h. Dilution Logbook 1.D. #: . ?’/bu&uﬁ@ CA-AS-072] — |
Prepared By: ggwm _[3’ Herals,P epafr)atnon Date: 2/2/9s
a-numaﬁ U
Reviewed By: “)\oc. L[ZZ.-\ Review Date: 7'/1 /25
O 163
Purity/Cross Check Performed By: Check Date:

Signed Date CP<STslg ¢ sicnes - Date




16 NotebookNo. _ 072}
PROJECT Continued From Page

- H-2 2CS

* L L) 1 1 ] 1 1 L] 1 1 ] 1 ] i i kN 1 I ]

SECONDARY/WORKING LEVEL
. STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Parent Barcode Number

i
Diluted Source Logbook 1.D. #:

Balance Verification?:

Diluent Used:

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

H-2 Lcs
AcC 5295
206~
LA —~a5-72(~]

Yeus

Qel T

Dilution

*Diluent: Deen Wl 11)ATeN
: *Density of diluent (g/mi): D 'G‘?- 77 7 olmt
L [ a: Parent Specific Activity: 2190 pCi/g’ [
B b: Amount of Source Transferred: 5.0 _,PQVL—L e
- 2995 A
| [l c: Total amount of Dilution: #a-e—e-i,)d:ﬁ'f s
—  |ld: Tota!l Volume of Dilution: HDOO mi
: e: Activity of Dilution [a *b/c): .74 pCilgy Lo é‘/ 4 / 52
L. [if: Activity of Dilution {a * b/d): 2.74 pCilml can & /:s / G2

Dilution Logbook I.D. #:

95 ~72(-14~ 1

- Prepared By: ( %ﬁ L]: Z;Z -

Reviewed By:

Preparation Date: i

Review Date:

. *'If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source
cen be performad without a density conversion, If the diluent changes, 4 weighted proportion density conversion is necessary.

Heao ang unaersiooa sy
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Signed

Date

Signed

Date




Kearney/Cemaur Division Management
A.T. Kearney, Inc. Consultants
2952 George Washingron Way

Richland, Washingron 99352

509 375 5667

Facsimile 509 375 3151

5 January 1996

Ms. Joan Kessner

Bechtel Hanford Incorporated
Pogt Office Box 969 MSIN H4-23
Richland, Washington 99352

Dear Ms. Kessner:

Enclosed are the Radiochemistry, Wet Chemistry, and Inor-
ganic reports for SDGs No. W0769-QES and LEK5628-LAS.

Sincerely,

B P

R. Bruce Christian
Consultant

cc: J. Duncan - CH2
J. Goode - ATK



Date: January 5, 1995

To: Bechtel Hanford, Inc. {technical representative)
From: A.T. Kearney, Inc.

Project: 100-BC-5 Groundwater Sampling - Round 9
Subject: Radiochemistry - Data Package No. LK5628-LAS (SDG No. LK5628)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5628-LAS prepared by Lockheed Analytical Services (LAS). A list of samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

* Sainple 10| Sample Date | Media | ° Validation | ' Analysis |
PN v  Level
BOGNW7 10/16/95 Water C See Note 1
BOGNWS 10/17/95 Water C See Note 1

Note 1. Gross alpha/beta, strontium-90, technetium-99, carbon-14 and tritium.

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1992b). Appendices 1 through &
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Quailification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. lLaboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

¢ Holding Times
Holding times are calculated from Chain-of-Custody forms to determine the
validity of the results, The maximum holding time for radiochemical analyses is
six months.

All holding times were acceptable.
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* [nstrument Calibration and Performance

Instrument calibration is performed to establish that the counters used to
determine radionuclide activities are capable of producing acceptable and reliable
analytical data. Each counting system must be factory calibrated at installation
and after any maintenance or repair. Calibration consists of an instrument
efficiency determination for each applicable radionuclide. Continuing calibration
checks are performed to verify that instrument performance is stable and
reproducible.

Initial and continuing calibrations are not reviewed under Level C validation.

¢ Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the MDA, the following qualifiers are
applied: All positive sample resuilts less than five times the highest blank
concentration are qualified as estimates and flagged "J"; sample results beiow
the MDA are elevated to the MDA and qualified as undetected and flagged "U";
sample resuits above the MDA and greater than five times the highest blank
concentration are not qualified.

All blank results were acceptable.

* Accuracy

Accuracy is evaluated by analyzing distilled water samples spiked with known
quantities of radionuclides. The sample activity as determined by analysis is
compared to the known activity to assess accuracy. The acceptable laboratory
control sample recovery range is 70 to 130 percent, and 60 to 140 percent fof
matrix spike samples. Spike sample results outside the above ranges resulted in
associated sample results being qualified as estimates, rejected, or not qualified,
depending on the activity of the individual sample.

Due to the lack of a matrix spike analysis, all technetium-99 resuits have been
qualified as estimates and flagged "J/UJ".

All accuracy resulits were acceptable.

000GUG



* Precision

Duplicate Anaiysis

Analytical precision is expressed by the RPD between the recoveries of duplicate
matrix spike analyses performed on a sample. Precision may also be assessed
using unspiked duplicate sample analyses. If both sample and replicate activities
are greater than five times the CRDL and the RPD is less than 35 percent for soil
samples and 20 percent for water samples, the results are acceptable, If either
activities are less than five times the CRDL, a control limit of less than or equal
to two times the CRDL is used for soil samples and less than or equal to the
CRDL for water samples. If either the original or replicate value is below the
CRDL, the applicable control limits are less than or equal to the CRDL for water
samples and less than or equal to two times the CRDL for soil samples. If the
RPD is outside the applicable control limit, associated results are qualified as
estimates and flagged "J".

All precision results were acceptable.

Field Split Samples

Two split samples were submitted to LAS as shown below:

Sample Number Split Sample Number Well Location

BOGNQ1 BOGNW7 199-B2-12
BOGNS3 BOGNWE 199-B5-1

Samples BOGNQ1 and BOGNS3 were analyzed by Quanterra Environmental
Services and reported with SDG W0769-QES. The split sample results were
compared using the validation guidelines for determining the RPD between a
sample and its duplicate. All results fell within the required control limits.

* Completeness
Data Package No. LK5628-LAS (SDG No. LK5628) was submitted for validation
and verified for completeness. The completion rate was 100%.

MA.JOR DEFICIENCIES

None found.

OGOHOGS3



MINOR DEFICIENCIES.

Due to the lack of a matrix spike analysis, all technetium-99 results have been
qualified as estimates and flagged "J/UJ". Data flagged "J/UJ" indicates that the
associated concentration is an estimate, but under WHC guidelines, the data may
be usable for decision-making purposes.

REFERENCES

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.

EPA, 1988a, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmenta! Protection
Agency, Washington, D.C. '

EPA, 1988b, Laboratory Data Validation Functional Guidelines for Evaluating
Organics Analyses, U.S, Environmental Protection Agency, Washington, D.C.

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for Inorganics
Analyses, Mulfti-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses, U.S. Environmental Protection Agency, Washington,
D.C.

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic
Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1991, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, Environmental Protection
Agency, Washington, D.C.

WHC, 1992a, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October
1993.

WHC, 1992b, Data Validation Procedure for Radiological Analyses,
WHC-SD-EN-SPP-001, Rev. 2, Westinghouse Hanford Company, 1993.
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EPA, 1994, USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review, U.S. Environmental Protection Agency, Washington,
D.C.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Quaiifiers which may be applied by data validators in compliance with WHC
procedures are as follows:

UJ

UR

Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usabie for decision making
purposes.

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a QC deficiency identified during the data validation, the
associated quantitation limit is an estimate, but is usable for decision
making purposes.

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in

the sampie. Additionally, the data is unusable due to an identified QC
deficiency.
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: LKS5628-

REVIEWER: RBC

DATE: 01/05/96

PAGE_1 OF_1_
LAS
COMMENTS:
COMPOUND QUALIFIER SAMPLES AFFECTED| REASON
Technetium-99 ul BOGNW7 No matrix spike
analysis
Technetium-99 J BOGNW9 No matrix spike

analysis
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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TEYO0000

RADIOCHEMISTRY ANALYSIS, WATER MATRIX {pCi/l)

Project: BECHTEL—-HANFORD

Laboratory: Lockheed

Page 1_ of

Case | SDG: LK5268
Sample Number BOGNW7? | BOGNW9

Location 198-B2-12{199-B5—1

Remarks Split Split

Sample Date 10/16/95 10/17/95

Radiochemistry Analysis| CRDL |Result |Q |Result jQ |Result |G [Result Resuit |Q |Result |Q |Result |Q |Result |Q [Result |Q |Result
Gross Alpha 3 14U 1.2]U

Giross Beta 4 3.8 34.5

Strontium—90 2 0.02|U 1.44

Technetium-99 15 -3.9|UJ 38.7[J

Carbon—14 2000 -31.|U 34.|U

Tritfum 400, -iz20]U 2210

V2«

//%’ z¢




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

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOGHWT LAL Seample ID: L5628-6

Date Collected: 16-0OCT-95 Date Received: 18-0CT-95

Matpix: Hater Login Number: L5628

SDG: LK5628

s s SR e e R ERARC skt IR e
Gross Alpha 02-HOV-95 GR ALP/BETA LAL-0060_29082 1.1 1.3 2.1 V4 U pCi/L
Gross Beta 02-HOV-95 GR ALP/BETA LAL-0060_29082 3.8 1.5 2.2 pCi/L
Total radio-strontium 13-NOV-95 SR-90 LAL-0196_29083 6.02 0,57 0.99 v pCi/sL
C

j 7 u.
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sampte ID: BOGNW7 LAL Sample ID: L54628-11
Date Collected: 16-0CT-95 bate Received: 18-0CT-95
Matrix: Hater Login Humber: L5628
SDG: LK5628

s e s e b s e T R

Tc-99 17-NOV-95  TC-99 LAL-0169_30338 -3.9 4.3 7.8 vl pCi/L

age
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT {ra01)
Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanford Project (Project BECHTEL-HAHFORD)

Client Sample iD: BOGNWY LAL Sample ID: L5628-15

Date Collected:  16-0CT-95 pDate Received: 18-0CT-95

Matrix: Vater Login Number: L5628

SDG: LK5428
c-14 27-0CT-95 C-14 LAL-0209_29087 -31. 82. 110 o pei/L
R-3 21-NOV-95 TRITIUMCH3) LAL-0066_29086 -120 210 280 v pci/L

I |
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORYT {raQ1}
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample 1Dz BOGHWY LAL Sample ID: L5644-6
Date Cotlected: 17-0CT-95 Date Received: 19-0CT-95
Matrix: Hater Login Number: L5644
s e R R L SR R e G Ghenatie e Tl ol L s et e D AL R
Gross Alpha 02-NOV-95 GR ALP/BETA LAL-0060_29082 1.2 1.5 2.5 AL U pCisL
Gross Beta 02-NOV-95 GR ALP/BETA LAL-0060_29082 34.5 3.2 2.2 pci/L
Total radio-strontium 13-NOV-95 SR-9C LAL-0194_29083 1.44 0.67 i.0 pCisL

~eageaff 1EC
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra0t)
Bechtel Hanford, Inc. * Richiand, WA

Bechtel Hanford Project (ProJect BECHTEL-HANFORD}

Client Sample ID: BOGHW? LAL Sample ID: L5644-11
Date Collected: 17-0CT-95 Date Received: 19-0CT-95
Matrix: Water Login Number: L5644
SDG: LK5628
S A R
Tc-99 17-HOV-95  TC-99 LAL-0169_30338 38,7 71 8.3 j- pCisL

A |
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ral1)
Bechtel Hanford, Inc. * Richland, WA
Bechtel Hanford Preject (Project BECHTEL-HANFORD)

Ctient Sample ID: BOGHWY LAL Sample ID: LS644-15
Date Collected: 17-0CT-95 pDate Received: 19-0CT-95
Matrix: Water Login Number: LS644

AR R R

c-14 27-0CT-95  C€-14 LAL-0209_29087 34, 87. 110 J pCi/L
H-3 21-HOV-95 TRITIUM(H3) LAL-0066_290856 2210 400 280 pCisL

PP
11/t

s U
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockiteed Environmental Systems & Technologies Co.

Lockheed Analytical Services

975 Kelly Johnson Dtive Eas Vegas, Nevada 89119-3705
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-3146

A

LOCKMHEED MARTIW

November 29, 1995

Ms. Joan Kessner
Bechtel Hanferd, Inc.
1022 Lee Boulevard
P.0Q. Box 969
Richland, WA 99352

RE: Log-in No.: L5628/L5644
Quotation No.: Q400000-B
SAF: B95-103
Document File No.: 1018E596/1019596
BHI Document File No.: 286/287
SDG No.: LK5628
L5628- The attached data report contains the analytical resuits of samples that were

submitted to Lockheed Analytical Services on 18 October 1995, 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 were received in time to meet the analytical holding
time requirements.

L5644- The attached data report contains the analytical results of samples that were
submitted to Lockheed Analytical Services on 19 October 1995. The
temperature of the cooler upon receipt was 4°C. Sample containers received
agree with the chain-of-custody documentation. Sample containers were
received intact. Samples were received in time to meet the analytical holding
time requirements.

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

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

if you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 375-4741. '
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Lockheed Analytical Services Log-in No.: L56628/L5644
Quotation No.: Q400000-B
SAF: B95-103
Document File No.: 1018596/1019596
WHC Document File No.: 286/287 ~
SDG No.: LK5628
Page No.: 1

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature,

" | 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,

e
Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L5628/L5644
Quotation No.: Q400000-B

SAF: B95-103

Document File No.: 1018586/1019596

WHC Document File No.: 286/287

SDG No.: LK5628

Page No.: §

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, duplicate samples.

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

Helding Time Requirements

All hoiding 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 29082, The instrument calibration
verification met criteria. The method blank was within QC criteria. The lahoratory contro!
sample (LCS) recovery for alpha was slightly above QC criteria; however, since the beta LCS
recovery and both matrix spike {MS) recoveries were within QC criteria, the data is not
believed to be adversely affected. The duplicate (DUP) recoveries were within QC criteria.
The minimum detectable activity (MDA) exceeded the reporting detection limit (RDL) due to
residue weight limitations forcing a volume reduction. The affected samples are flagged wnth
a "C" qualifier. No re-anlayses were performed.

Analytical Method Strontium-90
The strontium-90 analysis was performed using SOP, LAL-21-SOP-0196. The samples were
analyzed in workgroup 29083, The instrument calibration verification met criteria. The

method blank was within QC criteria. The LCS recovery was within QC criteria. The DUP
recovearies were within QC criteria. No re-analyses were performed.
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Lockheed Analytical Services Log-in No.: L5628/L5644
Quotation No.: Q400000-B

SAF; B95-103

Document File No.: 1018596/1019596

WHC Document File No.: 286/287

SDG No.: LK5628

Page No.: 6

Liquid Scintillation Counter
Analytical Method Carbon-14

The carbon-14 analysis was performed using SOP, LAL-91-SOP-0209. The samples were
analyzed in workgroup 29087, The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The MS
recovery was within QC criteria. The DUP recoveries were within QC criteria. The gquench
value was within curve limitations. No re-analyses were performed. '

Analytical Method Technetium-99

The technetium-89 analysis was performed using SOP, LAL-91-SOP-0169. The samples were
analyzed in workgroups 29084 and 30338. Workgroup 29084 had low LCS and chemical
recoveries and a DUP that was out of limits. The samples were re-prepared and re-analyzed
in workgroup 30338. No data from workgroup 29084 is reported. 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. The quench value was within
curve limitations. No other re-analyses were performed.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. The samples were
analyzed in workgroup 29086. The instrument calibration verification met criteria. The
method blank was within QC criteria. The LCS recovery was within QC criteria. The MS
recovery was slightly above QC criteria; however, since all other QC analyses were within
limits, the data is not believed to be adversely affected. The DUP recoveries were within QC
criteria. The quench value was within curve limitations. No re-analyses were performed.

Yvonne M. Jacoby November 29, 1995
Prepared By Date
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S RISPOSITION

Page 1 of _ 1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST (q
Data Turnaround
y O Priority
Callector Company Contact Telephona -
A - ﬁﬂl&b R. L. Biggerstaff {500} 372-9572 Notmal
Project Designation Sampling Location SAF No.
100-BC-8 Groundwater Sampling - Round 9 100-BC-5 895-103
Ice Chast No. Field Logbook No. Mathod of Shipmaeant
, -/3@ SFEz- /5_,37 Fedatal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockhaad \JUGIE)—O '06 ([O‘O S_ aCiO ‘lbqqoﬂf f
Possible Sample Hazards/Remarks :
Presarvation HNO, | HNO, |Coot 4°C|Cool 4°C| HNO, HCl Nons | None | HNO, | HNO,
Type of Container | o) G P P PIG PIG G PIG PIG 6
No. of Conteiner(s) 1 3 1 1 5 a 1 1 1 1
Special Handling andfor Storage Volume
Maintain samples betweean 2°C and 6°C. 1L 500mL | S00mL { 2850mL 1w 1S (18 20mL iL 5Q0mL.
Meta's, N .
E:M:::: Mercury |Anions - |Conduct: |Gross | Te-99  |Tritium, | Activity f:::::::: Mercury
{Untiltstsd) {Unfilt- F, SO, ivity Alpha, C-14 Scan Filtored) {Filterad)
SAMPLE ANALYSIS ered) pH Gross
Beta,
$r-90
Sample No, Matrix* Date Sampled Time Sampled : ;
. - N L
BOGNWS W Je's Do 11Se Y 7> | |2 Mo | b
BOGNX0 w Jo-ry sy 1145 f'\ <
-
-~
i
e
-
h‘ rl
(4
SPE INSTRUCTICNS Mauix*
Sign/Print Names PECIAL INSTRUCTI s - Son
-R'elmqulshec-l By Date/Time o, - Rgeg SA> DatefTime /545 b4 2:}’.;“““‘
Aslozz LEpN" o7y S5 Bl tter) (V745 W - Weee
Rplquighed Date/Time 2§ 3¢ Received By Date/Tima 0 = O
4 A = A
gé/jﬁ%ﬂ/ /o" /?"?r/ . ns = Dr'um Solas
elinquished By Date/Time Received By Date/Time DL = Drum Liguds
. d T = Tisaue
~ W = Wie
LRahnqulshed By s Dats/Time Received By Dats/Time I\? - l\.;g::luon
I Tow X« Other
[ LABORATORY  [fReceived By Title Date/Time
\ _ SECTION ,L,Lmhi@&u, Sy e Consboeon [o-19-4f _ Joqw
™ FINAL-SAMPLE | Disposal Method ! Disposad By Date/Timé
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Page 1 of 1
Bechte! Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST, 56 lg
Data Turnaround
1 Priority
Collector Company Contact Telephone
A-- 2\'22’.0 R. L. Biggerstaft (509) 372-8572 B Norma!
Project Dasignation Sampling Location SAF No.
100-BC-5 Groundwater Sampling - Round 9 100-BC-5 895-103
lca Chast No, Fisld Logbook No. Method of Shipment
ER-< T FE - kT Federal Exprass
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockhesd qu 0~ 0640-04 I0HEYIAAR
Poasible Sampls Hazards/Remarks Pragarvation
HNO, HNOQ; | Cool 4°C| Cool 4°C| HNO, HCl None Nona HNO, HNO,
Type of Container | pjg G P P PIG PIG G PIG | PIG G
No, of Container{s} 1 1 1 1 5 4 " 1 1 1
Special Handling and/or Storage Volume
Maintaln samplas batwasn 2°C and 8°C. 1L s00mL | S50O0mlL | 250ml iL ik 1t 20mL 1L 500mL
f::::::l': Mercury | Anfons - | Conduct- | Gross Te-99 Tritium, | Activity f: :::::!" Metcury
Wnfiteredy | (UMl AF, 80, [ivity Alphe, c-14 Scan {Fitered) * | iFinered)
SAMPLE ANALYSIS ored) pH Gross
Bata,
Sr-90
Sample No. Matrix*® Date Sampled Time Samplad . . .- T
M *
BOGNW?7 w ) 2 &G T /335 WO > > SO | XD | > ,)C P
BOGNWS W les r &P e /338 0|9
SPECIAL INSTRUCTIONS Miatric*
Sign/Print Names PE N N s 500
- o0
Date/Time ., Date/Time O7¢0 20 - aopment
a " 5L = Siudge
/4 ) SO~7 W on Water
Received By Date/Time 0 ~01
A = Au

font D=2

DS » Drum Selids

DisFosITION !

Date/Tima Received By Datsa/Time $L - $mm Liquids
Wi - ‘.';hpq
Data/Time Received By DatsfTims "3 . 3::':‘“”
X = Other !
i Tig Title Date/Time
3 ' el ]
LEREON 1C Loy Semcle Ca<taizs (6-15-95/ F costa
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Data Validation Supporting Documentation
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WHC-SO-LN-SPP-001, flev. 1

RADIOCHEMICAL ODATA VALIDATION CHECKLIST

Commentss

1 VALIDATION A B gy D
LEVEL: :
PROJECT:  100-1ac-S v X | oata packaee: Lk SL2Y
VALIDATOR: §tFo¢ 1AB:  [AS DATE: (2.[2¥]/%s
CASE: sbe: L\ SCLv~LAS
ANALYSES PERFORMED
0 Gross 0O Stroatium-80 O Techaatiunrag O Alpha O Gemma
AphafBeta Spectroecopy Spectroecopy
{J Tatet Urentum O Redium-22 O Tritium a
SAMPLES/MATRIX ~ ROG AW RO Cua) s
BTN
1. Completeness . & v v v v v o o o o o o o o o o« « 2 o o o o . .. 0O /A

2. Initial Calibration

Instruments/detectors calibrated within
one year of sample analysis?

Comments:

-------------

cccccccccccccccc

---------------------

R
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WHC-SD-EN-SPP-001, Rev.

1

3. Continuing Calibration . . . . . + & 4 & &« « v o & 4 . v o v 4 . WA
Calibration checked within one week of sample anaiysis? . . . Yes Ho N/A
Calibration check acceptable? . . . . . .« . « . . . . e - .. Yes HNo N/A
Calibration check standards NIST traceable? . . . . . . . . . Yes No N/A
Calibration check standards expired? . .. .. e e e e a4 asYes HNo N/A
Comments:

4- B]a—nks - L] - - - - - - - - - - - - % @ ® @ 9 * =+ & * 4 & = a 2 = D N/A
Method blank analyzed? . . . . . . .. e e e e e e e a Ho N/A
Method blank resulfs acceptable? . . . & @ &« ¢ v ¢ v v o o . @ Ho N/A

Analytes detected in method blank?
Field blank(s) analyzed? . ... .

............

-« & & & - & 9

-

Field blank results acceptable? . . . . . . .. . .

Analytes detected in field blank(s)?

Transcription/Calculation Errovrs? . . . . . . . .« o 4 . . . . Yes HNo M
Comments:

5. Matrix Spikes . « ¢ @ 4 ¢ 4 4 4 4 i .. e e e e e O n/A

Matrix spike analyzed? . .. ... . ... .. e e e e e+ . Yes @ N/A

Spike recoveries acceptable? . . . . . . . . .. e b e . Yes No @
Spike source traceable? . . . . . . . . . . . .. « s e e« Yes No A

Spike source expired? . . 4 ¢ 4 4 4 ¢ 4 4 o e = o « + + -« « Yes  HNo %
Transcription/Calculation Evrors? . . . . . . . . ... .. .Yes HNo §/A

Comments: > H- *-C.(L/ ok -

Te-~a%

AN S — ’Jl(.ﬁ-‘i”
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WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . . . . « ¢ & v o o L o . . 04 . OO N/A

LCS analyzed? . . . . . . . . e e e e e e e e e No N/A
LCS recoveries acceptable? . . ¢ . ¢ 4 4 4 0 i 4w 40 Yes _N/A
LCS £raceaBIe? v v v v v v v 4 e e e e e e e e e e Yes No@
Transcription/Calculation Errors? « = « v v ¢ v @ o @ v o « & Yes No @

Comments:__ (3 roS> C‘.L\,\o\'\-*\ \D\ o CREVDUP Yy = \ga*k-\\ y\c:n-clt#d-s
v v
-\—L'\i) vgo ?_(_)&l(g-(fr

7. Chemical RECOVErY + v v v v ¢ 4 4 o o o o o « o o « e e e e O N/A

Chemical carrier added? . . . . . . . . . v ¢ v o v v v ... Yes @ N/A

Chemical recovery acceptable? . . . . . . . . . . ... ... Yes HNo /N/A

Chemical carrier traceable? . . . . . . . . w o o o v v . .. Yes No _{F7A)
Chemical carrier expired? . . . . . . . . . . .o o oo ... Yes No (T/A)
Transcription/Calculation errors? . . . . . + . . . . « « . . Yes No \@
Comments: Sf- "ﬁo =~ TC -99 CLQW\ ch_uw«\.\u Q—Q\.W‘;‘Oélf

3H“* G pcv‘ RHT fvistrue e uSGo{ ALS ,—ecqw-ﬁ& 1

b\bc._: o ¥ u,_;n_(ﬂ.
o \

B. DUpPTicates . . v v & i vttt e e e e et e e e e e e e e e .. O N/A
Duplicates Analyzed? . . . . . . . & & & &« & 4 4 i 4o e . .. es) No NJ/A
RPD Values Acceptable? . . . . . . . . . . . . ... .... @ No N/A
Transcription/Calculation Errors? . . . & v . v v v v o v o . Yes Mo @
Comments:

iR
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WUC-SD-EN-SPP-001, Rev. 1

9. Field QC Samples . . . . & 4t & o 4 4 4 4 e e e e a e e e e e O N/A
Field duplicate sample(s) analyzed? . . . . « « « o« « « . . . Yes N/A
Field duplicate RPD values acceptable? . . « « « v 2 v o . . Yes MNo @
Field split sample(s) analyzed? . . + « & ¢ 4 4 4 ¢ 4 o & « No N/A

Field split RPD values acceptable? . . . . . < ... ... .Yes No N/A
Performance audit sample(s) analyzed? . . . . « + « « . « . . Yes N/A
Performance audit sample results acceptabie? . . .. . . . . Yes 0 @

Comments:

10. Hoiding Times

Are sample holding times acceptabie? . . . . . . . .. . . L Yes )] No N/A
Comments:

11. Results and Detection Limits {Levels D & E) . .. . .. .. .. O N/A
Results reported for all required sample analyses? . . . . No N/A
Results supported in vaw data? . . . . . . . .. ... ... Yes HNo m
Results Acceptable? . . . . . .. @ e e e e e e e e e e e Yes No Um
Transcription/Calculation errors? . . v v v v v v o v o v . . Yes No w
MDA's meet required detection limits? . . . . . . ... .. @ No N/A
Transcription/calculation errors? . . . . . B . - Yes No @
Comments:
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Date: January 5, 1996 QA
To: Bechtel Hanford Inc. (technical representative) )
From:  A.T. Kearney, Inc. &

Project: 100-BC-5 Groundwater Sampling - Round 2
Subject: Wet Chemistry - Data Package No. LK5628-LAS (SDG No. LK5628)

INTRODUCTION

This memo presents the results of data validation on Summary Data Package No.
LK5628-LAS prepared by Lockheed Analytical Services (LAS). A list of the
samples validated along with the analyses reported and the method of analysis is
provided in the following table.

$ample ID | Sample Date | © Media ‘|"" Vatidation " | ' = Anglysis
R N " Level. | R

BOGNW7 10/16/95 Water c See Note 1

BOGNWS 10/17/95 Water c See Note 1

Note 1. Fluoride, sulfate, pH and specific conductance.

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1992). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2, Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

¢ Holding Times

Analytical holding times are assessed to ascertain whether the hoiding time
requirements have been met by the laboratory. The holding time requirement is
28 days for fluoride, sulfate and specific conductanc and immediately for pH.

If holding times are exceeded, but not by greater than two times the limit, all

associated sample results are qualified as estimates and flagged "J" for detects
and "UJ" for non-detects. If holding times are exceeded by greater than two
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times the limit, all associated detectable sample resulis are qualified as estimatés
and flagged "J" and all non-detects are rejected and flagged "UR".

All pH resuits were qualified as estimates and flagged "J" due to exceeded
holding times. Holding times were met for all other analytes.

Instrument Calibration

Instrument calibration is performed to establish that the instrument is capable of
producing acceptable and reliable analytical data over a range of concentrations.
The initial and continuing calibrations are performed according to the associated
EPA Methods and all results must meet validation requirements set by
Waestinghouse Hanford Company (WHC 1992a). At least one blank and three
standards are used to establish the instrument calibrations prior to sample
analysis and the correlation must be greater than or equal to 0.995. Continuing
calibration checks are performed to verify that instrument performance is stable
and reproducible on a day-to-day basis.

Instrument calibration is not evaluated under Level C validation.

Blanks

Method blank analyses are performed to determine the extent of laboratory
contamination introduced through sampling, sample preparation and analysis. At
least one acceptable method blank analysis must be conducted for every 20
samples. No contaminants should be present in the method blank. All blank
results must falli below the CRQL.

All method biank results were acceptable.

Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 75% to
125%. Samples with a spike recovery of less than 30% and a sample value
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 74% and a sampie result less than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 125% or less than 75% and a sample
result greater than the IDL are qualified "J". Finally, for samples with a spike
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recovery greater than 125% and a sample result less than the IDL, no
qualification is required.

All matrix spike recovery results were acceptable.

Laboratory Control Sample

The LCS monitors the overall performance of the analysis, including the sample
preparation. An LCS should be prepared (e.g., digested or distilled} and analyzed
with every group of samples which have been prepared together.

The performance criteria for solid LCS samples are established through
interlaboratory studies coordinated by a certifying agency (e.g., EPA or an
independent commercial supplier). If the LCS recoveries are outside the control
limit and the sample result is greater that the IDL, all sample results must be
qualified as estimates and flagged "J". [f the LCS recoveries are less than the
control limit and the sample result is less than the IDL, all sample results must be
flagged "UJ". If the LCS recoveries are greater than the control limits and the
sample result is less than the IDL, then no qualification is necessary.

The performance criteria for aqueous LCS samples are percent recoveries
between 80% and 120%. Samples with LCS recoveries of less than 50% are
rejected and flagged "UR/R". Samples with LCS recoveries between 50% and
79% and a sample value below the IDL are qualified as estimates and flagged
"UJ". If the LCS recovery is greater than 120% or between 50% and 79% and
the sample value above the IDL, the result is qualified as an estimate and flagged
"J". For LCS recoveries greater than 120% and a sample value below IDL, no
qualification is necessary.

LCS results are not evaluated under Leve!l C validation.

Precision

Laboratory Duplicate Samples

Laboratory duplicate sample analyses are used to measure laboratory precision
and sample homogeneity. For solid samples, resuits must be within RPD limits
of plus or minus 35%. If RPD values are out of specification and the sample
concentration is greater than five times the CRDL, all associated sample results
are qualified as estimated "J" for detects, "UJ" for non-detects. If RPD values
are plus or minus two times the CRDL and the sample concentration is less than
five times the CRDL, all associated sample resuits are qualified as estimated and
flagged "J" for detects and "UJ" for non-detects.
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The performance criteria for aqueous laboratory duplicates are an RPD less than
20% for positive sample results greater than five times the CRDL and plus or
minus the CRDL for positive sample results less than five times the CRDL.
Sample results outside the criteria are qualified as estimates and flagged "J".

All laboratory duplicate results were acceptable.

Field_Split_ Samples

Two split samples were submitted to LAS as shown below:

Sample Number Split Sample Number Well Location
BOGNQ1 BOGNW7 199-B2-12
BOGNS3 BOGNW@ 199-B5-1

Samples BOGNQ1 and BOGNS3 were analyzed by Quanterra Environmental
Services and reported with SDG W0769-QES. The split sample results were
compared using the validation guidelines for determining the RPD between a
sample and its duplicate. All results fell within the required contro! limits.

¢ Completeness
Data Package No. LK5628-LAS (SDG No. LK5628) was submitted for validation
and verified for completeness. The completion rate was 100%.

MAJOR DEFICIENCIES

None found

MINOR DEFICIENCIES

All pH results were qualified as estimates and flagged "J" due to exceeded holding
times. Data flagged "J" indicate the associated result is an estimate, but the data
may be usable for decision making purposes. All other validated results are
considered accurate within the standard error associated with the methods.

REFERENCES

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.
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EPA, 1988a, EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988b, Laboratory Data Validation Functional Guidelines for Evaluating
Organics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1988c, EPA Contract Laboratory Program Statement of Work for Inorganics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating
Inorganics Analyses, U.S. Environmental Protection Agency, Washington,
D.C.

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic
Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1981, EPA Contract Lahoratory Program Statement of Work for Organics
Analyses, Multi-Media, Multi-Concentration, Environmental Protection
Agency, Washington, D.C.

WHC, 1992a, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October
1993.

WHC, 1992b, Data Validation Procedure for Radiological Analyses,
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WHC
procedures are as follows:

uJ

UR

NJ

Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. The
associated concentration is an estimate, but the data are usable for
decision-making purposes.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be

valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: REVIEWER: DATE: 01/05/96 PAGE 1 OF 1

LKBEG28-LAS ABC

COMMENTS:

COMPOUND QUALIFER SAMPLES AFFECTED REASON

pH J BOGNW7, BOGNW9 Holding time
exceeded

003




Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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GENERAL CHEMISTRY ANALYSIS, WATER MATRIX, (mg/) Page_1_of 1_

Project: BECHTEL-HANFORD
Laboratory: lLockheed

Case [8DG: LK5628

Sample Number BOGNW? | BOGNWS
Location 199-B2~12199—-B6-1
Remarks Split Split
Sample Date 10/16/95 10/17/95

General Chemistry |CRQL JRosult |Q |Result /Q }Result |Q [Hesult |G |Result |Q JResult |Q | Result;Q |Result |Q | Result|Q ] Result|Q
Fluoride 0.1 0.42 0.24

Sulfate 0.1 11 38,
pH +/—0.05 8.1]J 7.6 1d
Spec. Conductanc 5 260 350

AL Cos

Specific Conductivity (umhosfem), pH (pH units}



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGHNW? Date Collected: 16-0CT-95

Matrix: Water Date Received: 1.8-0CT-85

Percent Solids: N/A

F!luoride' mg/L 300.0 0.42 0.10 V 23-0CT-95 28989 L5628-4
Sulfate mg/L 300.0 11. 0.10 20-0CT-95 28990 15628-4
pH pH Units 2040 8.1 0.10 j 23-0CT-95 28953 L5628-4
Conductivity us/fcm 9050 260 1.0 06-NOV-95 28991 L5628-5
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LOCKHEED ANALYTICAL SERVICES

Sample Regults

Client Sample ID: BOGHWY Date Collected: 17-0CT-95
Matrix: Water Date Received: 19-0CT-95
Percent Solids: N/A

Fluoride ma/fL 300.0 0.24 0.10 23-0CT-95 28989 L5644-4
Sulfate mg /L 300.0 39. 0.10 20-0CT-95 28990 L5644-4
pH pH Units 2040 7.6 0.10 I 23-0CT-95 28953 L5644-4
Conductivity us/cm 9050 350 1.0 06-NOV-95 28991 L5644-5

000013
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed Environmental Systems & TFechnologies Co.

Lockheed Analytical Services

975 Kelly Johoson Drive Las Vegas, Nevada 89119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 A

LOCKHEED M’ARTIW

November 29, 1995

Ms. Joan Kessner
Bechtel Hanford, inc.
1022 Lee Boulevard
P.O. Box 969
Richland, WA 99352

RE: Log-in No.: L5628/15644
Quotation No.: 0400000-B
SAF: B95-103
Document File No.: 1018596/1019596
BHI Document File No.: 286/287
SDG No.: LK5628
L5628- The attached data report contains the analytical results of samples that were

submitted to Lockheed Analytical Services on 18 October 1995. 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 were received in time to meet the analytical holding
time requirements.

L5644- The attached data report contains the analytical results of samples that were
submitted to Lockheed Analytical Services on 19 October 1985. The
temperature of the cooler upon receipt was 4°C. Sample containers received
agree with the chain-of-custody documentation. Sample containers were
received intact. Samples were received in time to meet the analytical holding
time requirements.

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

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

if you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 375-4741. '
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Lockheed Analytical Services Log-in No.: LBE628/L.5644
Quotation No.: Q400000-B

SAF: B95-103

Document Fite No.: 1018596/1012596

WHC Document File No.: 286/287

SDG No.: LKb628

Page No.: 1

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

" | 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,

L
P Jox_
Kathleen M, Hall

Client Services Representative

cc Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L5628/.5644
Quotation No.: Q400000-B

SAF: B95-103

Dacument File No.: 10185b96/1019536

WHC Document File No.: 286/287

SDG No.: LK5628

Page No.: 2

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 sampie(s), and
duplicate sample(s).

Preparation and Analysis Requirements
L Two water samples were received for LK5628 and analyzed in batch 1018 bh for

selected analytes as requested on the chain of custody. Quality control anaiysis was
performed on the following samples:

Client ID LAL # Method
BOGNW7 | L5628-5 DUP 9050 Conductivity
L5628-4 MS, DUP | 300.0 Fluoride and Sulfate
L5628-4 DUP 9040 pH

Holding Time Requirements
L] All samples were analyzed within the method-specific holding time.

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 November 10, 1995
Prepared By Date
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SRANIVAY,

"r—:h‘

. Page _ 1 of 1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST] S elg
Data Turnaround
3 Priority
Collector Company Contact Telsphons n
A-- 21'22.‘_) f. L. Biggatstaff {509) 372-9572 Normal
Project Designation Sampling Location SAF No.
100-BC-B Groundwater Sampling - Round 8 100-BC-5 B956-103
jce Chest No. Fiald Logbook No. Mathod of Shipmeant
é"/Z- 9 T L -7 Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No. )
Lockhesd WIS 0-0640-04 QI0HLUZBIR
Possible Sample Hazards/Remarks .
Preservation HNO, HNO, |cool 4°C|cCool 4¢C| HNO, Hal Nane None HNO, HNO,
Type of Containor | pyq G P P PIG PIG 6 PIG B/G 6
No. of Container(s) 1 1 1 1 5 a 1 1 1 1
Special Handling and/or Storage Volume
Maintain samples betwesn 2°C and 8°C. 1L 500ml | 500mL | 250mL 1L 1L 1L 20mL 1 500mL
f‘: 3::;‘:' Mereury | Anions - {Conduct- Gross To-99 Tritium, | Activity f:::::": Mercury
Unfiltereg) | (Unfilt- 1F, 80, [ivity Alpha, C-14 Scan {Fiereal | WFiltered)
SAMPLE ANALYSIS ered) pH Gross
Beta,
Sr-90
Sample No. Matrix* Date Sampled Time Sampled S-
. \ .
BOGNW?7 W 176G /335 W‘O 7 ol R e e /<\ SO
. | pocnwe W 1 74 Fe /3XS el e
e : K SPECIAL INSTRUCTIONS Matrix*

IN.OF POSSESSION Sign/Print Names s - 5o
Reﬁnquféhéd ‘By Date/Time e Re &ELE Date/Time OO0 :g . ::ﬁ:ncnl
A6Lres (S /ov> s¢ B el Hed) 107455 oy
Ralirguished &eaz. DatefTime © §F30 Raceivad By DatefTime o =0i

A = Air
LE Ay Hnt DD DS = Drum Solidy
elinquished By Date/Time Racsived By Date/Tims ?L - (anum Liquids
Wi = M'Inpn
FRelinquished By Date/Time Received By Date/Time v tf'::':.non
\ X = Other
T TABORATORY Title Date/Tima
SSECTION gﬂmﬂ/.(" Casraua (6-15-95/ 240 24
INAL SAMPLE ! Disposed By 7" Date/Tima
pisposiTION




Bachte!l Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 5( L’q

Page __ 1 __of 1

Data Turnaround

TV}

SECTION

2“/‘_4‘;[]1 L (_-f\ b }'&:['

A e

JO-19 4§ Joquw

"y, Priori
Collector Company Contact Telephons E riority
A - £ (ks R. L. Biggerstaff {509) 372-9572 Normal
Projact Designation Sampling Location SAF No.
100-BC-5 Groundwatar Sampling - Round 9 100-BC-6 B95-103
lge Chest No. fiald Logbook No. Mathod of Shipment
ﬂn ‘/Jé = Fe - /‘-"")7 Faderal Exprass
Shipped To Qtfsite Property No, Bill of Lading/Air Bill No.
Lockheed Was-0O-0640-05 BDYGOYEYO )
Possible Sample Hazards/Remarks .
Preservation HNO, HNO, |Cool 46C]Cool 4°C| HNO, Hel None None HNO, HNO,
Type of Container | p/g G P P PIG PIG G PIG PIG G
No. of Container(s) 1 1 1 1 5 4 i 1 1 i
Special Handling and/or Storage Volume
Maintain samples betwaen 2°C and 6°C. 1t 500mL 500mL 250mL N iL it 20mL 1L 500mL
f:;‘::::::' Mercury Anions - | Conduct- | Gross Te-99 Tritium, | Activity f:::::::: Mercury
(Unfiitered] {Unfilt- F, 80, ivity Alphs, c-14 Sean {Filtarad) {Filterad)
SAMPLE ANALYSIS arad} pH Gross
Beta,
Sr-90
Sample No. Matrix* Date Samplad Time Sampled .
- - ‘
BOGNWS w /Q-/ .4 I[go wo '70 >¢3 e ><3 >‘u D P
BOGNXO w Jo-r0- 54~ 185 <Y s
LTl 3 . . SPECIAL INSTRUCTIONS Matnx*
CHAIN: OF POSSESSION Sign/Print Names . . su
Relinquished By Dats/Tima Sre Rgeg &> DatelTime /5795 Son s
pslize, L0 (o w2 s BaAhthen)  OAIFS W o W
Retidquished &”" DatefTime &8 3¢)|Received By Date/Time 0 -0
4 A = Al
KA/A)%M /O" /?'9.5—/ DS« D:'urn Schda
elinquished By b Date/Time Recsivad By DatefTime $L - ?'J:sm Lignes
= 155U
Wi = Wipe
Reitnquished By afw) Date/Time Received By Date/Time I\} : l\..;::::l:a-lsun
Y X« Other
. LABORATORY aceived By Title Date/Time

R FINAL SAMPLE
\ -DISPOSITION

Disposal Msthod

Disposed By

Date/Timd




Appendix 5

Data Validation Supporting Documentation
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WHC-SO-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION A B & D £
LEVEL:
PROJECT: OO ~1I5¢ - DATA PACKAGE: L k3L 2%
1 vALIDATOR: RIS we: L-A4-> DATE: !?-/ 25%5
CASE: ' spé: | ks 2ry-LA43>
ANALYSES PERFORMED
0O Aniona/IC 0 Toc g Tox 0 TPH-418.1 Ol and Grease Alkalinity
D Ammenia ] BOD/COD {3 Chloride 1O Chromium-VI N—l 0 NOMO,
\Lfgsulfme 0T1Ds 3 TEN O Phosphate b;wnduc'\: ﬁ F Joor Sy
&) ] u] a [m] a
l_--k:';
SAMPLES/MATRIX - "R, AW RoGMIOw3S

(el

1‘

DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . . . @ No N/A
Is a case narrative present? . . . . . . . . 0. 040 . . @ No N/A
Comments:

2. HOLDING TIMES

Comments: .\‘lo \'\'

Are sample hoiding times acceptablie? . . . . . . . . .. . .. Yes N/A
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WHC-SD-EN-SPP-002, Rev. 2
GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

" 3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? Yes No [N/A
Are initial calibration results acceptable? . . . . . . . . .. Yes HNo{ N/A
Was a calibration check performed for all applicable analyses? Yes Ho N/A
Are calibration check results acceptable? . . . . . . . ... . Yes HNo\ N/A
Comfients

4. BLANKS - \

Were labordtory blanks analyzed? . . . . . .« ¢ ¢ ¢« 4« . . @ No N/A
Are laboratory blank resuits acceptable? . . . ... .. .. @ No N/A
Were field/trip blanks analyzed? . . . . . . ...+ <.+ .. Yes N/A

Are field/trip blank results acceptable? . . . . . . ... .. Yes No

Comments: FL « Sue”

—
5. ACCURACY

Were spike samples analyzed at the required frequency? . . . .\es) No N/A
Are spike recoveries acceptable? ., . . & 4 ¢ v v v ¢ v o o d @ No N/A

Were LCS analyses performed at the required frequency? . . . . Yes No A
Are LCS recoveries acceptable? . . . . . . . ..+ .+ . ... Yes HNo @/A D

Comments: FY '/ Su

6. PRECISION

Were Taboratory duplicate samples analyzed Q
at the required frequency? . . . . « & ¢« . + & « . . . Y
Are laboratory duplicate sample RPD values acceptable? . . . . No N/A

Ave field duplicate RPD values acceptable? . . . . . .. ... Yes N/A
Are field split RPD values acceptable? . . . . . . . . . ... Yes No

—hepaf P
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WHC-SD-EN-5PP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

~ Comments: @L(/sut/'{sc L/U,ﬂ,,-f/

7. AHALYTE QUANTITATION
KHas analyte quantitation performed properly? . .. .. .« « o« « Yes
Comments: .

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses? . . . . . . .\Yes
Are results supported in the raw data? . . . . .. ... ... Yes
Are results calculated properly? . . . . . .. “ e s e as Yes

Do results meet the CRDLS? . . & 4 & o o 4 4 4 4 4 4 o o o « No

Comments:

A-257/22
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HOLDING TIME SUMMARY

N

SD6: | S GLy VALIDATOR: QB¢ DATE: / [ 5] 9¢ pAGE__[ OF /
COMMENTS:
PREP. ANALYSIS

FIELD SAMPLE | ANALYSIS | DATE DATE DATE HOLDNG HOLDING

1D TYPE SAMPLED | PREPARED | ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
BOGDW7 0 H loll(e/ Gs [OIQ.:SJ 95 Imw\f.d?te.‘-t T

'l

ROGOWY | o th [ tofir)es 0[23]95 pemedicte | T

Z "A2d "Z00-ddS-N3I-QS-JHM



Date: January 5, 1996

To: Bechtel Hanford Company (technical representative)
From: A.T. Kearney, Inc. o
Project: 100-BC-5 Groundwater Sampling - Round 9 4
Subject: [norganics - Data Package No. LK5628-LAS (SDG No. LK5628) A= T

INTRODUCTION

This memo presents the results of data validation on Data Package No. LKb628-
LLAS prepared by Lockheed Analytical Services (LAS). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

" Sampié 1D | SampleDate| Media |  vValidation ‘| = Amalysis

samgié . | | Veldaton | hoe
BOGNW7? 10/16/95 Water C N ] See Note 1
BOGNWS 10/16/95 Water C See Note 1
BOGNW2 10/17/95 Water C See Note 1
BOGNXO 10]17/957 Vlater ) Cc See Note 1

Note 1. Requested Method: 1CP and AA Metals, and Mercury

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994} and validation procedures (WHC 1992a). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reporis
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation
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DATA QUALITY OBJECTIVES

* Holding Times

Analytical holding times for ICP and AA metals and mercury were assessed to
ascertain whether the holding time requirements were met by the laboratory.
The holding time requirements are as follows: Samples must be analyzed within
six months for all ICP and AA metals and within 28 days for mercury.

Holding time requirements for all analytes were met.
* Blanks
Calibration Blanks

A calibration blank must be analyzed immediately after every initial and
continuing calibration verification. The blank must be analyzed at the beginning
of the run and after the last analytical sample. In the case of positive blank
results, samples with digestate concentrations (in ug/L} of less than five times
the highest amount found in any of the associated blanks have had their
associated values qualified as non-detected and flagged "U". Samples with
concentrations of greater than five times the highest blank value do not require
qualification.

In the case of negative calibration blank results, if the absoiute value of any
calibration blank exceeds the Instrument Detection Limit {IDL), all non-detects
are qualified as estimates and flagged "UJ", and all positive results within two
times the absolute value of the blank result are qualified as estimates and
flagged “J". The qualification is applied only to results generated between the
unacceptable calibration blank and the nearest acceptable blank.

Level C validation does not include the review of data based on calibration
blanks.

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations {in ug/L) of less than five times the
preparation blank value have had their associated values qualified as non-
detected and flagged "U". Samples with concentrations of greater than five
times the highest blank concentration do not require qualification.

00G00~



In the case of negative blank results, if the absolute value exceeds the Contract
Required Detection Limit {(CRDL), all non-detects are rejected and flagged "UR"
and all detects that are less than ten times the absolute value of the associated
preparation blank result are qualified as estimates and flagged "J". If the
absolute value of the negative preparation blank is greater than the IDL and less
than or equal to the CRDL, all non-detects are qualified as estimates and flagged
"UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

Due to the presence of a positive preparation blank result, the aluminum result
for sample number BOGNWS9 has been flagged "U".

Due to the presence of a positive preparation blank result, the iron results for
sample numbers BOGNW?7 and BOGNW9 have been flagged "U".

All other preparation blanks results were acceptable.

e Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported
data and the effect of the matrix on the ability to accurately quantify sample
concentrations. Matrix spike recoveries must fall within the range of 75% to
125%. Samples with a spike recovery of less than 30% and a sample value
below the IDL are rejected and flagged "UR". Samples with a spike recovery of
30% to 74% and a sampie result iess than the IDL are qualified "UJ". Samples
with a spike recovery of greater than 125% or less than 75% and a sample
result greater than the IDL are qualified "J". Finaily, for samples with a spike
recovery greater than 125% and a sample result less than the iDL, no
qualification is required,

All matrix spike recovery results were acceptable.

Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis, including the sample
preparation. An LCS should be digested or distilled and analyzed with every
group of samples which have been prepared together. The performance criteria
for solid LCS samples are established through interlaboratory studies coordinated
by a certifying agency (e.g., EPA or an independent commercial supplier).

One liquid LCS should be digested and analyzed for each sample batch that
contains water samples. The results are compared against the control limit of
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80-120% as required in the WHC data validation guidelines (WHC 1292a).
Level C validation does not require the qualification of data based on laboratory

control sample results,

Precision

Laboratory Duplicate Samples

The laboratory duplicate result measures the precision of the method by
measuring a second aliquot of the sample that is treated the same way as the
original. Samples whose precision fell outside the quality control requirements
were qualified as estimates and flagged "J".

All laboratory duplicate results were acceptable.

ICP _Serial Dilution

The ICP serial dilution is used to determine whether significant physical or
chemical interferences exist due to the sample matrix. [f the sample
concentration is greater than or equal to 50 times the IDL for an analyte and the
%D is greater than 10%, the associated data is qualified as an estimate and
flagged “J".

Level C validation does not require the qualification of data based on serial
dilution resuits.

Field Split Samples

Four split samples were submitted to LAS as shown below:

Sample Number Split Sample Number Well Location
BOGNQ1 BOGNW?7 199-B2-12
BOGNQ2 BOGNWS 199-B2-12
BOGNS3 BOGNWS 199-B5-1
BOGNS4 BOGNXO 199-Bb-1

Sample numbers BOGNQ1, BOGNQ2, BOGNS3 and BOGNS4 were analyzed by
Quanterra Environmenta! Servies and reported with SDG NO. W0769-QES. The
split sample results were compared using the sample guidelines for determining
the RPD between a sample and its duplicate. All results fell within the required
control limits with the exception of calcium (20.1%}) in sample pair
BOGNQ2/BOGNWS.
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* Furnace AA Quality Control

The post-digestion analytical spike is analyzed to determine the exient of
interference in the digestate matrix. When the result of the analytical spike
analyses exceeds the control window of 85% to 115% recovery and the
absorbance of the sample is greater than fifty percent of the analytical spike
absorbance, then the sample must be reanalyzed using the MSA. The duplicate
injections and the analytical spike recoveries establish the precision and
accuracy of the individual GFAA determinations.

Duplicate injections

Each furnace analysis requires a minimum of two injections (burns), except for
full MSA. For concentrations greater than the CRDL, the duplicate injection
readings must agree within 20% RSD or CV. If these requirements are not met,
the analytical sample must be rerun once (i.e., two additional burns). If the
readings are then still outside the QC limits, the result is qualified as an estimate
and flagged "J".

Level C validation does not require the qualification of data based on duplicate
injections.

Analvtical Spike Recoveries

For all samples whose analytical spike results are outside the 85% to 115%
control limit, but whose absorbances are less than 50% of the analytical spike
absorbance, the samples were qualified as estimates and flagged "J". In cases
where the analytical spike recovery was less than 10 percent, non-detect results
were rejected and flagged "UR".

Level C validation does not require the qualification of data based on analytical
spike recoveries.
¢ Completeness

Data Package No. LK5628-LAS {SDG No. LK5628) was submitted for validation
and verified for completeness. The completion percentage was 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Minor positive preparation blank contamination was encountered for two analytes.
All results were flagged accordingly. All other validated results are considered
accurate within the standard error associated with the methods.

REFERENCES

EPA, 1987, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,
SW-84486, Third Edition, Environmental Protection Agency, Washington, D.C.

EPA, 1988a, £EPA Contract Laboratory Program Statement of Work for Organics
Analyses, Multi-Medja, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

EPA, 1988b, Laboratory Data Validation Functional Guidelines for Evaluating
Organics Analyses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1988c, £EPA Contract Laboratory Program Statement of Work for Inorganics
Analyses, Multi-Media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.
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Inorganics Analyses, U.S. Environmental Protection Agency, Washington, D.C.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WHC
guidelines are as follows:

uJ

BJ

UR

NJ

indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit corrected
for sample dilution and moisture content by the laboratory.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,
the associated quantitation limit is an estimate.

Indicates the compound or analyte was analyzed for and detected. Due
to a QC deficiency identified during the data validation, the associated
concentration is an estimate, but the data are usable for decision-making
purposes.

Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the [DL but less than the CRDL and is considered an
estimated value.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified QC
deficiency.

Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications {i.e., usable for
decision-making purposes).

Indicates presumptive evidence of a compound. The data may not be -

valid for some specific applications {i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: LK5628

REVIEWER: RJS

DATE: 01/05/96 PAGE_1 OF_1
COMMENTS:
COMPQOUND QUALIFIER SAMPLES AFFECTED REASON
Aluminum U BOGNW9 Positive preparation
blank result
Iron U BOGNW7, BOGNW9 Positive preparation

blank result
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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£ET0000

INORGANIC ANALY SIS, WATER MATRIX, {ug/i) Page_1__of 1__
Project: BECHTEL-HANFORD

Laboratory: Lockheed

Case ISDG: LK5628

Sample Number BOGNW?7 BOGNWS | BOGNWS  [BOGNX0
Location 199-B2-12 [190-B2-12199-B5-1 [199-8B5—1
Remarks Split Split Split Split
Sample Date 10/16/95 10/16/95 10/17/95 | 10/17/95
Inorganic Analytes jCRDL. | Result Q |Result |Q |Result [Q [Result |Q [Result |Q |Result |Q |Result |Q |Result |Q |Result |Q |Result [Q
Auminum 200 21,0]U 21.0|U 23.8|U 21.0]U
Antimony 60 4.0/ U 4.01U 4.0|U 4.0|U
Arsenic 10 4.6 10,8 4.6 5.5
Barium 200 63.2 66.0 31.0 33.8
Beryllium 5 1.0|U 1.0|U 1.04U 1.01U
Cadmium 5 5.0|U 5.0|U 5.0|U 50|V
Calcium 5000 27500 30600 46600 52800
Chromium 10 8.8 4.0|U 80.7 88.6
Cobalt 50 6.01U 6,.0jU 6.0|U 8.0|U
Copper 25 3.0/U 3.0|u 3.0/U 3.01U
Iron 100 43.8|U 9.0y 98.4|U 9.0|U
Lead 3 2.0(U 2.0{U 2.0|U 2.0|U
Mgg nesium 5000 10100 10900 8900 5980
Manganesa 15 7.0 7.4 2.0/U 2.0/U
Mercury 0.2 0.20(U 0.20(U 0.201U 0.20{U
Nickel 40 14.0{ U 14.0{U i4.0|U 14.0|U
Potasssium 5000 4740 5020 5080 4890
Selenium 5 4.0/U 4.0[U 4.0|U 401U
Silver 10 3,0/U 3.01U 3.01U 3.0|U
Sodium 5000 13800 14800 10300 11400
Thallium 10 4.9 4.6 5.9 3.0|U
Vanadium 50 40.9 41.9 7.7 5.1
Zinc 20 4.3 3.0{U 8.3 3.01U




ab Name:

,ab Code: LOCK__
fatrix {(soil/water):

evel (low/med):

¥ Solids:

L.A.S.

Case No.:

LOW

WATER

0.0

B95-10

CLP

1
INORGANIC ANALYSES DATA SHEET

Contract: HANFORD

SAS No.:

CLIENT ID NO,

BOGNW7

SDG No.: L5628W

Lab Sample ID: L5628-2

Date Received: 10/18/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |Concentration{C Q M
7429-90-5 |ATuminum_ 21.0{T P_
7440-36-0 [Antimony_ 4.010 P
7440-38-2 |Arsenic__ 4.6|B P_
7440-35-3 (Barium 63.21{B P_
7440-41-7 (Beryllium 1.040 P
7440-43-9 |[Cadmium___ 5.010 P_
7440-70-2 |Calcium 275001 _ P
7440-47~3 {Chromium 8.8(B P_
7440-48-4 |[Cobalt 6.0]U0 P_
7440-50-8 |Coppexr 3.0|0 P_
7439-89-6 |Iron 43.8|% B
7439-92-1 )Lead 2.0]0 P_
7439-95-4 (Magnesium 10100] pP_
7439-96-5 |Manganese 7.0(B P
7439-97-6 |Mercury _ NR
7440-02-0 [Nickel 14.010 P_
7440-09-7 |Potassium 47408 P_
7782-49-2 |Selenium 4.0}1U} P_
7440-22-4 |Silver 3.0|0 P_
7440-23-5 |Sodium 13800{ P_
7440-28-0 |Thallium _ 4.9]|B P
7440-62-2 |Vanadium__ 40.91B P_
7440-66-6 |Zinc 4.3{B P_
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR_ Brtifacts:
Comments:
S

FORM I - IN
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1
INORGANIC ANALYSES DATA SHEET

CLpP

CLIENT ID NO.

BOGNW7

,ab Name: L.A.S. Contract: HANFORD

sab Code: LOCK Case No.: B95-10 SAS No.: SDG No.: L5628W

fatrix (soil/water): WATER Lab Sample ID: LS5628-3

Level (low/med): LOW___ Date Received: 10/18/95

¥ Solids: __ 0.0

Concentration Units (ug/L or wmg/kg dry weight): UG/L_

CAS No. Analyte |Concentration|Cj Q M
7£429-50-5 |Aluminum_ _ NR
7440-36-0 |Antimony _ NR
7440-38-2 [Arsenic_ _ _ NR
7440-39-3 jBarium _ NR
7440-41~-7 |Beryllium _ NR
7440-43-9 |Cadmium__ _ NR
7440-70-2 |Calcium__ _ NR
7440-47-3 |Chromium _ NR
7440-48-4 (Cobalt _ NR
7440-50-8 |Copper B NR
7439-89-6 |[Iron _ NR
7439-92-1 |Lead _ NR
7439-95-4 |Magnesium _ NR
7439-96-5 |Manganese _ NR
7439-97-6 Mercury_ 0.204U AV
7440-02-0 |Nickel _ NR
7440-09-7 [Potassium _ NR
7782-49-2 |Selenium_ _ NR
7440-22-4 |Silver - NR
7440-23-5 |Sodium _ NR
7440-28-0 |[Thallium_ _ NR
7440-62-2 jVanadium _ _ NR
7440-66-6 |Zinc - NR

Color Before: COLORLESS Clarity Before: CLEARR_ Texture

Color After: COLORLESS Clarity After: CLEAR_ Artifacts

Comments:

S “5
FORM I - IN . % WA
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Lab Name:

sab Code: LOCK _
datrix (soil/water):

Level (low/med):

¥ Solids:

L.A.S.

CLP

i CLIENT ID NO.

INORGANIC ANALYSES DATA SHEET

BOGNWE
Contract: HANFORD

Case No.: SAFH#BRS

SAS No.: SDG No.: L562Z8F

WATER Lab Sample ID: L5628-16__
LOW Date Received: 10/18/95
__0.0

Concentration Units (ug/L or wg/kg dry weight): UG/L_

CAS No. Analyte |[Concentration|C| Q M

7429-90-5 |Aluminum_ 21.0|T P
7440-36-0 |Antimony 4.0{U P
7440-38-2 |Arsenic _ 10.3}_ P
7440-39-3 |Barium 66.0(B P_
7440-41-7 |Beryllium 1.0|0 P_
7440-43-9 [Cadmium _ 5.010 P_
7440-70-2 |Calcium _ 30600 P_
7440-47-3 |Chromium 4.010 P_
7440-48-4 |Cobalt 6.0{U P_
7440-50-8 Copper 3.0fU0 P_
7439-89-6 |Iron 9.0|U P
7439-92-1 |Lead 2.0|U P_
7439-95-4 |Magnesium 108004 P_
7439-96-5 |Manganese 7.4(B P_
7439-97-6 {Mercury _ NR
7440-02-0 |Nickel 14.0|0 P_
7440-09-7 |Potassium 5020 P_
7782-49-2 |Selenium 4.0|0 P_
7440-22-4 Silver 3.0|U P_
7440-23-5 |Sodium 14600( P_
7440-28-0 |Thallium_ 4.61B P
7440-62-2 {Vanadium 41.91B P_
7440-66-6 |Zinc 3.0{0 P_

Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:

YT L

FORM I - IN

00004o



ab Name:

ab Code: LOCK__
latrix {soil/water):

{low/med) :

aevel

- Solids:

Color Before:

Color After:

Comments:

L.A.S.

Case No.:

LOW

RN,

WATER

__0.0

SAF#B9

CLP

1
INORGANIC ANALYSES DATA SHEET

Contract: HANFORD

SAS No,:

CLIENT ID NO.

BOGNWS

SDG No.: L5628F

Lab Sample ID: L5628-17_

Date Received: 10/18/95

Concentration Units (ug/L or mg/kg dry weight): UG/L_

CAS No. Analyte |[Concentration|C Q
7429-90-5 |Aluminum_ _
7440-36-0 |Antimony _
7440-38-2 jArsenic__ _
7440-39-3 |Barium _
7440-41-7 [Beryllium —
7440-43-9 {Cadmium _ _
7440-70-2 (Calcium _ _
7440-47-3 |Chromium -
7440-48-4 |Cobalt -
7440-50-8 [Copper _
7439-89-6 |Iron T
7439-92-1 |Lead _
7439-95-4 [Magnesium -
7439-96-5 |Manganese _
7439-97-6 |Mercury 0.20|U0
7440-02-0 [Nickel

7440-09-7 |Potassium -
7782-49-2 [Selenium _
7440-22-4 |[Silver _
7440-23-5 {Sodium _
7440-28-0 [Thallium _
7440-62-2 [Vanadium _
7440-66-6 |Zinc ~
COLORLESS Clarity Before: CLEAR
COLORLESS Clarity After: CLEAR

| | BEERRAAARERARARARRRRRRY =

Texture:

Artifacts:

23S _w\iglas

FORM I - IN
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CLP

1 CLIENT ID NO.
INCRGANIC ANALYSES DATA SHEET

BOGNXO0
Lab Name: L.A.S. Contract: HANFORD
Lab Code: LOCK Case No.: SAF#BS SAS No.: SDG No.: L5628F
Matrix (soil/water): WATER Lab Sample ID: L5644-16__
Level (low/med): LOW Date Received: 10/19/95
% Solids: . __ 0.0
Concentration Units (ug/L or wmg/kg dry weight): UG/L_

CAS No. Analyte |ConcentrationiC Q M

7425-90-5 |ATuminum_ 21.0|T P

7440-36-0 |Antimony 4.0]U0 P_

7440-38-2 |Arsenic _ 5.5|B P_

7440-39-3 |Barium 33.8|B P_

7440-41-7 |Beryllium 1.0{0 P

7440-43-9 |Cadmium _ 5.0|0 P_

7440-70-2 |Calcium___ 52800 _ P_

7440-47-3 {Chromium_ 88.61 P_

7440-48-4 (Cobalt 6.0|U0 P_

7440-50-8 |Copper 3.0:0 P_

7439-89-6 [Iron 9.01U P_

7439-92-1 |Lead 2.0|U0 P

7439-95-4 |Magnesium 9960 _ 1=

7439-96-5 {Manganese 2.0|T B

7439-97-6 |Mercury _ NR

7440-02-0 |[Nickel 14.0|0 P

7440-09-7 | Potassium 48901 B P_

7782-49-2 |Selenium 4.0|U P_

7440-22-4 |Silver 3.040 P_

7440-23-5 |Sodium 11400(_ P

7440-28-0 {Thallium_ 3.0|U0 P_

7440-62-2 |Vanadium__ 5.11B P

7440-66-6 {Zinc 3.04U0 P
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:

g2
FAPT AL

FORM I - IN -
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.ab Name:

ab Code: LOCK _
latrix (soil/water):

evel (low/med):

i Solids:

L.A.S.

Case No.:

LOW

WATER

__0.0

SAF#B9

CLP

SAS No.

1
INORGANIC ANALYSES DATA SHEET

Contract: HANFORD

CLIENT ID NO.

BOGNXQ

SDG No.: L5628F

Lab Sample ID: L5644-17

Date Received: 10/19/95

Concentration Units (ug/L or wmg/kg dry weight): UG/L

CAS No. Analyte |Concentration|C Q M
7425-90-5 |Aluminum_ _ NR
7440-36-0 [Antimony_ _ NR
7440-38-2 {Arsenic _ NR
7440-39-3 {Barium _ NR
7440-41-7 |BeryllIum ~ NR
7440-43-9 |Cadmium _ - NR
7440-70-2 |Calcium _ - NR
7440-47-3 |Chromium_ _ NR
7440-48-4 [Cobalt _ NR
7440-50-8 |[Copper _ NR
7439-89-6 (lIron _ NR
7439-92-1 (Lead _ NR
7439-95-4 |Magnesium _ NR
7439-96-5 jManganese _ NR
7439-97-6 |Mercury__ 0.20j0 AV
7440-02-0 |Nickel - NR
7440-09-7 |Potassium _ NR
7782-49-2 |Selenium _ NR
7440-22-4 [Silver ” NR
7440-23-5 |Sodium _ NR
7440-28-0 |Thallium _ NR
7440-62~-2 ]Vanadium _ . NR
7440-66-6 |Zinc _ NR
Color Before: COLORLESS Clarity Before: CLEAR _ Texture:
Color After: COLORLESS Clarity Aftex: CLEAR_ Artifacts:
Comments:
RS u-\igi4as
FORM I - IN
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Lab Name:

Lab Code: LOCK_ _
Matrix (soil/water):

Level (low/med):

% Solids:

L.A.S.

CLP

1 CLIENT ID NO,

INORGANIC ANALYSES DATA SHEET

BOGNW9
Contract: HANFORD
Case No.: B95-10 SAS No.: SDG No.: L.5628W

WATER Lab Sample ID: L5644-2
LOW___ Date Received: 10/19/95
__0.0

Concentration Units (ug/L or wg/kg dry weight): UG/L

CAS No. Analyte {Concentration|C Q M
7429-90-5 | Aluminum_ 23.8|% B
7440-36-0 |Antimony_ 4.0(0 P
7440-38-2 |Arsenic___ 4.6|B P_
7440-39-3 |{Barium 31.0)B P_
7440-41-7 |Beryllium 1.010 P_
7440-43~-9 [Cadmium __ 5.0l0 P
7440-70-2 |Calcium__ 46600 _ P_
7440-47-3 |Chromium_ 80.7|" P_
7440-48-4 |Cobalt 6.0|0 P_
7440-50-8 |Copper 3.0{0 P_
7439-89-6 |Iron 98.4|H P_|W
7439-92-1 |Lead 2.0|U P
7439-95-4 |Magnesium 89001{ __ P_
7439-96-5 |Manganese 2.04U P_
7435-97-6 |Mercury _ NR
7440-02-0 |Nickel 14.0,0 P
7440-09-7 |Potassium 5080( P
7782-49-2 jSelenium 4.040 P_
7440-22-4 |Silver 3.010 P_
7440-23-5 |Sodium 10300{ __ P
7440-28-0 |Thallium _ 5.9]B P_
7440-62-2 [Vanadium_ 7.7|B P_
7440-66-6 |Zinc B.3{B P_
Color Before: COLORLESS Clarity Before: CLEAR__ Texture:
Color After: COLORLESS Clarity After: CLEAR _ Artifacts:
Comments :
R NS %\(k"?
L
FORM I - IN ‘Q:"h\"’\

054"
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Lab Name:

Lab Code: LOCEK__
Matrix (soil/water):

Level (low/med):

% BSolids:

L.A.S.

CLP

1 CLIENT ID NO.

INORGANIC ANALYSES DATA SHEET

BOGNWS
Contract: HANFORD
Case No.: B95-10 SAS No.: SDG No.: LS5628W

WATER Lab Sample ID: L5644-3
LOW__ Date Received: 10/18/95
0.0

Concentration Units (ug/L or wmg/kg dry weight): UG/L_

CAS No. Analyte |ConcentrationiC Q M
7429-90-5 |Aluminum_ _ NR
7440-36-0 [Antimony_ _ NR
7440-38-2 |Arsenic_ _ NR
7440-39-3 |Barium — NR
7440-41-7 |Beryllium _ NR
7440-43-9 |Cadmium _ NR
7440-70-2 |Calcium _ NR
7440-47-3 {Chromium _ _ NR
7440-48-4 [Cobalt _ NR
7440-50-8 {Copper _ NR
7439-89-6 }Iron - NR
7439-92-1 (Lead _ NR
7439-95-4 |{Magnesium _ NR
7439-96-5 |Manganese _ NR
7439-97-6 |[Mercury _ 0.20|0 AV
7440-02-0 |Nickel _ NR
7440-09-7 |Potassium _ NR
7782-49-2 |Selenium _ NR
7440-22-4 |Silver _ NR
7440-23-5 |Sodium NR
7440-28-0 |Thallium_ — NR
7440-62-2 |Vanadium_ _ NR
7440-66-6 |Zinc _ NR
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments:
Bd> \2\)4s
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed Environoiental Systems & Technologies Cu.

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705

Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 /’

LOCKHEED MARTIW

November 29, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.
1022 Lee Boulevard
P.O. Box 969
Richland, WA 99352

RE: Log-in No.: L5628/L5644
Quotation No.: Q400000-B
SAF: B95-103
Document File No.: 1018596/1019596
BHI Document File No.: 286/287
SDG No.: {K5628
L5628- The attached data report contains the analytical results of samples that were

submitted to Lockheed Analytical Services on 18 October 1985, 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 were received in time to meet the analytical holding
time requirements.

L5644 The attached data report contains the analytical results of samples that were
submitted to Lockheed Analytical Services on 19 October 1995, The
temperature of the cooler upon receipt was 4°C. Sample containers received
agree with the chain-of-custody documentation. Sample containers were
received intact. Samples were received in time to meet the analytical holding
time requirements.

The case narratives included in the following attachments provide a detailed description of ali
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, sampie 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 Kathieen Hall at
{509) 375-4741. '

ang¥
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Lockheed Analytical Services Log-in No.: L5628/L5644
Quotation No.: Q400000-B

SAF: B85-103

Document File No.: 1018596/1019596

WHC Document File No.: 286/287

SDG No.: LK5628

Page No.: 1

Release of this data report has been authorized by the Laboratory Director or the Director’s
designee as evidenced by the following signature.

" | 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,

I(W/%Zé‘m Jor_

Kathleen M. Hall
Client Services Representative

ce: Client Services
Document Control

000024



Lockheed Analvtical Services Log-in No.: 1L5628/L5644
Quotation No.: Q400000-B

SAF: B895-103

Document File No.: 10185396/1019596

WHC Document File No.: 286/287

SDG No.: LK5628

Page No.: 3

CASE NARRATIVE
INORGANIC METALS ANALYSES
WATER

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

Preparation and Analysis Requirements

e Two water samples were analyzed for total metals analysis. The samples were
batched as LAS batch 1018BHT for total metals analysis. Sample BOGNW7 (L5628-2)
and (L5628-3) were used for matrix spike, duplicate and serial dilution analyses. All
data flags due to the performance of the above-mentioned QC samples are also
associated with every sample analyzed with this batch.

Holding Time Requirements
. All samples were analyzed within the method-specific holding times.

Method Blanks

. The level of analytes in the method blanks were less than the reporting detection
limits.

Internal Quality Control

All internal quality control were within acceptance limits.

Sample Results

L] The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:
"P" Trace ICP-AES
"P" ICP-AES
"AV" Cold Vapor AA

Nalini Prabhakar 11/16/25
Prepared by 000025 Date




Lockheed Analytical Services Log-in No.: L5628/L5644
Quotation No.: Q400000-B

SAF: B95-103

Document File No.: 1018596/1019596

WHC Document File No,: 286/287

SDG No.: LK5628

Page No.: 4

CASE NARRATIVE
INORGANIC METALS ANALYSES
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 oniy), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

L] Two filtered water samples were analyzed for dissolved metals analysis. As the
measured turbidity of the samples was less than 1 NTU, they were batched as LAS
batch 1018BHD for dissolved metals analysis. Sample BOGNWS {L5628-16) and
{L5628-17) were used for matrix spike, duplicate and serial dilution analyses. All data
flags due to the performance of the above-mentioned QC samples are also associated
with every sampie analyzed with this batch.

Holding Time Requirements
L4 All samples were analyzed within the method-specific holding times.
Method Blanks

. The level of analytas in the method blanks were less than the reporting detection
limits.

Internal Quality Control
All internal quality control were within acceptance limits.
Sample Results

L The foliowing qualifiers are reported on the basis of the techniques employed to
perform the analyses:
"P" Trace ICP-AES
"P" ICP-AES
"AV" Cold Vapor AA

S
Nalini Prabhakar o 11/16/95 (’h&s’?
Prapared by 00002{) Date LA



o

ERC LABORATORY MANAGEMENT ‘? /‘? /7)_,
SAMPLING AUTHORIZATION FORM
SAF Number B95-103 Revision §
PROGRAM TYPE CERCIA PROJECT 1D J00-BC-5 LFI
PROJECT TYPE Limited Field Investigation OPERABLE UNIT 100-BC:5
TASKID 6 ROUND NUMBER 9

SAMPLING EVENT TITLE 100-BC-5 GROUNDWATER SAMPLING — ROUND 9

TASK MANAGER . ORG. CODE MSIN TELEPHONE FAX
R. L. Biggerstaff . —BN222 H4-91 312-9572 972-9653
CHARGE CODES — ANALYTICAL SERVICES PB3AB SAMPLE MANAGEMENT  PB3AC .
SAMPLING SERVICES PB3AA TECHNICAL OVERSIGHT PB3AC

SAMPLE MANAGEMENT FUNCTION PROJECT COORDINATOR R.C. Smith
TELEPHONE 372-2537

ESTIMATED START DATE 10/09/95 ESTIMATED COMPLETION DATE 10/20/95
SAMPLING LOCATION 100-BC-5/100 Area ESTIMATED NUMBER OF SAMPLES 60
DATA TURNAROUND REQUIREMENTS — PRIORITY + REGULAR

DATA DELIVERABLE REQUIREMENTS — STANDALONE ~_ SUMMARY

SAMPLE MATRIX — SOIL ~_WATER .. OTHER (See Comments)

ANALYTICAL PROTOCOL(S) CLP. SW-846, RADCHEM, and Field Screening
LABORATORY QUANTERRA (Main) LOCKHEED (Splify .

COMMENTS:
»» The Person in Charge is Bob Raidl 3050C/63; 372-9641.

+» Take the split and duplicate at the sample sampling point (well). Twenty-four wells are to be sampled. Filtered and
unfiitered samples are needed from each well.

»» Wells to be sampled include 199-B2-12, 199-B2-13, 199-B3-1, 199-B3-46, 199-B347, 199-B4-1, 199-B4-4, 199-B4-5,
199-B4-7, 199-B4-8, 199-B4-9, 199-B5-1, 199-B5-2, 199-B8-6, 199-B%-1, 199-B9-2, 199-B9-3, 699-63-90, 699-65-72,
699-65-83, 699-66-64, 699-71-77, 699-72-73, and 699-72-92.

BHI-EE-002 (12/94)



.

Page 1 _of 1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST, E 63-8’
Data Turnaround
{1 Priority
Collector Company Contact Telaphone N
A 2 (=) R. L. Biggorstaff (509) 372-9572 ormal
Project Designation Sampling Location SAF No.
100-BC-8 Groundwater Sampling - Round 9 100-BC-5 B95-103
lce Chest No. Field Logbook No. Mathod of Shipment
EL-T TFZL /037 Federal Express :
Shipped To Offsite Property No. Bilf of Lading/Air Bill No.
Lockhead WIs 0-0640-04 J90HLYIBD L
Poasible Sample Hazards/Remarks .
Preservation HNO, HNO, |Coal 4°C|Cool 42C| HNO, HCl None Nene HNO, | HwO,
Type of Container | o/ G P P PIG PIG G PIG PIG G
No. of Container{s} 1 1 1 1 5 4 1 1 1 1
Spocial Handling and/or Storage Volums
Matntain samples betwesn 2°C and 6°C. 1L 500mi. | 500mlL | 250mlL 1L 1L 1L 20mL 1L 500mL
f::::::: Mercury |Anlons - | Conduct- | Gross Te-99 Tritium, { Activity f‘:::::: Mercury
{UnFitarad] {Unfitt- F, 80,. ivity Alpha, c-14 Scan {Filtarad) {Filtered)
SAMPLE ANALYSIS ered) pH Gross
Beta,
Sr-90
Sample No. Matrix* Date Sampled Time Sampled - e T s P i e
\ N ’
BOGNW? w JorEF ESY ‘70 ,>6 Pl SO D | /C P
BoaNws & W 1 4P e /238 o |
=
'
N
Ll .
. . SPECIAL INSTRUCTIONS Matele®
Sign/Print Names 5 . Sl
Tl S o = Spil
Relinquished BY =7 Datertime . | Ao ZZZ" " Date/iime 0790 oF - Sodiment
B oMy fend 22738 W o e
2. Dats/Tims o F30 [ Received By Date/Time 0 « 0l
PR
[ELhiffens O~y D s DS = rum Salis
Relinquished By DatefTime Raceived By Data[Tima ?L . _Lr)n.-m Liquids
= [13sLe
Wi \.?lp'e
:?elinquishad By Date/Time Received By Data/Time '\} . '\'}:‘;";mn
4 - X = Other
T] LABORATORY | Reeivad % \ Title Dats/Time
T RECTion - Ch,‘p L2 ouy Secle Castaiyea (6-1§-95/ F:002
INAL SAMPLE - [Misposal Methad ! Disposed By 7 DatefTims
ﬁmsmsmo‘m- 'r_ >

ube]
\Yl\ -



Bachtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 5' ( q L/

Page __1 _of

.

Data Turnaround

59 )~

Colleator . Company Contast Toronnone El Priority
A - ﬁ (il R. L. Biggerstatf {509) 372-9572 Normai
Project Designation Sampling Location SAF No,
100-BC-5 Groundwatsr Sampling - Round 9 100-8C-5 B95-103
lca Chest No. Fisld Logbook No. Method of Shipment
Em =136 SFz- /LNy Faderal Exprass
Shipped To Offsits Property No Bill of Lading/Air Bill No.
Lockheed WaB-0-0640-05 BGOLUBIIOH |
Possible Sample Hazards/Remarks .
Preservation HNO, | HNO, |cCoot4sc|cootacc| mno, | Mo | None | Nons | HNO, | HNO,
Type of Containar PIG G p P PIG PIG 6 PIG PIG G
No. of Container{s} 1 1 1 1 5 4 i ] ] )
Spacial Handling and/or Storage Volume
Maintein samplas batwesn 2°C and 8°C, 1L s00mL | S00mlL | 250mL i 1L iL 20mL 1L 500mL
f: :::z: Mercury Anions - | Conduct- | Gross Te-99 Tritlum, | Activity f::::::: Mereury
Unfittered) | (UDfilt- }F, SO, Jivity Alpha, c-14 Scan Fitorogy | {Filloted)
SAMPLE ANALYSIS orad) pH Grogs
Beta,
Sr-90
Sampla No. Mateix * Date Samplad Time Sampled '
BOGNWS w Jos 2 IS¢ { 7> Ses o }29 X~ e
O o
BOGNXO = W Jo-r g §47 118 1w
-
-
-
fow
zA
o »
CIAL INSTRUCTIONS Marrix*
Sign/Print Names SPECIA R 6 - s
L1
Data/Time fS'rr R : Za> Dateflime /_s‘?_; gg : g::_:mm
. Bt pter) OV 5 W X Waeer
had By &> DatefTime  2F g¢c)|Aeceived By DatefTims O o
/ % / A = Ajr
1.../../ gé’%}%ﬁf /0—-/?’-9‘5‘ - DS = Drum Senda
elinquished By Dats /Timea Received By Date/Timea $L - g_msm Liquids
=) | U
Relinquished By ¢/ DatafTims Recsaivad By DatafTima tr : bf;":mﬂ
N\ I-b X = Other
I LABORATORY | Received By Title Date/Time
| SEcTIoN /L.,mefdgu, Seehe (ashed an o150 Jogw
. FINAL; SAMPLE | Disposal Method ! Disposed By Date/Timd
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Data Validation Supporting Documentation
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WHC-SD-EN-SPP-002, Rev. 2

IRORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B D E
LEVEL: (gi:)
PROJECT: \wMC ) B H T DATA PACKAGE: L. .K5(p2% -LAS
VALIDATOR: L% S 1AB: | oK weed DATE: 2 |2&]9S
CASE: |©0o-~Be-S SDG: LKSG23

ANALYSES PERFORMED
W cience D CLP/GFAA W CLPMg D) CLP/Cyanide = =]
O sw-2461cP 0 SW-BAS/GFAA | D SW-B46MHg 11 sw-846 o 0

Cyanide

SAMPLES /MATRIX

bOONWT  gooNWA
BOLNWE, ZONXO

Q ua.'\&f‘ San ples }

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentatjon present? . . . . . .. @ No N/A
Is a case marrative present? . . . . . . ¢ . . . i 44w . . @ No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . .. .. ... Ceg No N/A

LComments:

wathzls < G, sn "
I — 23 d=2gn "
a 7

I
U000CO3%



WHC-SD-EN-5PP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

© 3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes
Are initial calibrations acceptable? .. .. . .. e e e v .. Yes
Are ICP interference checks acceptable? . . . + ¢ o . . o . . . Yes
Were ICY and CCV checks performed on all instruments? . . . . . Yes
Are ICY and CCV checks acceptable? . . . . ... ... ... . Yes
Comments: .

No
o
No
No
No

SIS

4. BLANKS

Were ICB and CCB checks performed for ail applicable analyses? Yes
Are ICB and CCB results acceptable? . . . . . . . .« . . . . + « Yes
Were preparation blanks analyzed? . . . . . . . . . . . . . .. (i%;

Are preparation blank results acceptable? . . . . . . .. . . . Yes
Were field/trip blanks analyzed? . . . ... .. ..... .. Yes
Are field/trip blank results acceptable? . . . .. e e e+ « « Yes
Comments:_ Preo llenk ' (Debvets BN esBnuwaru’ )

No
No
No
No
No

N/A
N/A

am

re

.
(\_O't-\cd’.i L BO¢NWT BoLAw g "\A

5. ACCURACY
Were spike samples analyzed? . . .. . ... ... e e e (ED
Are spike sample recoveries acceptabie? . . . . . . ... .. .(zgg

Were laboratory control samples (LCS) analyzed? . . . .. . . . Yes
Are LCS recoveries acceptable? . . . . . .. .. ...+ ... Yes
Comments:

No
No
No

N/A
N/A

i
Q0038



WHC-SD-EN-SPP-002, Rev. 2
YNORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION
Were laboratory duplicates analyzed? . . . . ... ... . . .(Yesd) No N/A

Are Taboratory dupiicate samples RPD values acceptable? . . . (Y€ No N/A
Were ICP serial dilution samples analyzed? . .. .. .. ...Yes No (WA
Are ICP serial dilution %D values acceptable? . . . e e..Yes No /B
Are field duplicate RPD values acceptable? - . . . . . . . « .. Yes No @
Are field split RPD values acceptable? . . . ... .. .. . .Yes No N/A

Comments: Spl } Somplrs

D BOEOWT [ coonay o (% BOGN WA/ BooNS2
7 - [

) €oe®VE [ neopaz (Ca 20l 7Y @ BOGNX0/ BoenSYla 19K)
7 < - 7 <
7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . .. . . Yes HNo @
Are duplicate injection %RSD values acceptable? . . . . . .. . Yes HNo @
Were analytical spikes performed as required? . . . . . . . . . Yes HNo @
Are analytical spike recoveries acceptable? . . . .. .. .. . Yes No @
Was MSA performed as required? . . . . . . . . . .. e« + . - Yes No &
Are MSA results 'acceptabie? ....... e e s e e e e e e e . Yes No
Comments:

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . . .. . .. @ No N/A

Are all results supported in the raw data? . . ... .. ... Yes No @)
Are rasults calculated properly? . . & + ¢ 4 & 4 4 ¢ ¢« ¢« ¢ & & Yes No
Do results meet the CROLS? + v v o o o o o 2 « o s o o v v v - @ No N/A
Comments:

BRI¥ 000033
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BLANK AND SAMPLE DATA SUMMARY

spe: LXK S062% VALIDATOR: R3S DATE: \2.l25 ] &S PAGE_ ] OF
COMMENTS:
SAMPLE ID COMPOUND RESULT RT | UNITS 5X 10X SAMPLES QUALTFIER
RESULT | RESULT | AFFECTED
P\QKD t ]Q luvmimorm 260619 Mjﬂ 133 4s —_— BoeNvwi U
p\({‘p ¢ T ron 32.34 ().} — |BOeNWA (A

R . T R TR YY)




;ab Name: L.A.S. Contract: HANFORD

ab Code: LOCK__ Case No.: B95-10 SAS No.: SDG No.: L5628W
dreparation Blank Matrix (soil/water): WATER

’reparation Blank Concentration Units (ug/L or mg/kg): UG/L_

Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration
Analyte (ug/L} c 1 c 2 3 C Blank Cl| M
Aluminum 21.0__|U 21.0_|[U 21.0_10 21.0_I0 (26.690|BI3P
Antimony 4.0__ |0 4.0 (U 4.0_|U 4.0_1{U .000{U| |[P__
Arsenic _ 3.0_{U 3.0_|U 3.0_{U 3.0 (U 3.000{ul{pP "
Barium 14.0_|U 14.0_|U 14.0_{U 14.0”|U T4.000{U{{P
Beryliium 1.0_|U 1.0_|U ~1.0_{40 1.0_({U{{___ 1.000|U0{{P _
Cadmium _ 5.0_|U 5.0_{U 5.0_1U 5.0_(U 5.000{U{ (P
Calcium _ 26.0_{U 26.0_|U 26.0_{U 26.0_|U 26.000{U{{P_
Chromium {_____ 4.0_{U}|_ 4.0_|u|T___ 4.0 |U|_____ 4.0 {U 4.000|U|{P__
Cobalt 6.0 _|U 6.0_|U 6.0_|U 6.0_{U 6.000(U| P
Copper 3.0__|U 3.0_u 3.0_|U 3.0_{U 3.000(|1U}|P
Iron_ 5.0 iU 9.0 |ulT""9.0”|u 9.0"|U 1333:?? P
Lead 2.0_1U 2.0_|u 2.0_|uU 2.0_1u - ol
Magnesium 3g8.0__ iU 38.0_;0 38.0_1U 38.0_iU 38.000 U IP___
Manganese 2.0__ 10 2.0_10 2.0_1U0 2.0_10 2.000;U 1P
Mercury 0.2__U 0.2_,U 0.271U 0.27|U 0.200{U} |AV_
Nickel 14.0_|U 14.0_|U 14.0_|U T4.0_|U T4.000|U||P
Potassitm| __520.0__|U 520.0_|U|__-622.3"|B 520.0_|U 520.000|U] |P__
Selenium | 4.0 U\~ 4.0"|U 4.0 |ulT — a.0”|ul|__ a.ocolullP__
Silver 3.0__jU 3.0_|U 3.0_)U0 3.0_jU 3.000)U} P
Sodium____ 46.0__|U 46.0_|U 46.0_|U 46.0_|U| | _Z75.7407B )P _
Thallivm |~ ~ 3.6" |B 4.5 |B 3.0_|U 3.0°|U —=TOU00| U |B__
Vanadium 4.0__ U 4.0_|U 4.0_1U 4.0_IU 4.000|U|P___
Zinc 3.0_|u 3.0°|0 3.0_{U 3.0_|u 3.000|Ul P
FORM III - IN
IILMO3.0
0S6 &
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