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L.ockheed Environmental Systems & Technologies Co. J ‘ ' / < sf é /
Lockheed Analvtical Services .

973 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 ’ -
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 ’ /’

LOCKHEED MART;W. "

"~ June 26, 19956

Ms. Joan Kessner
Bechtel Hanford, inc..
345 Hills

P.0O. Box 969
Richland, WA 98352

RE: Log-in No.: 1.4561/L4597
Quotation No.: Q400000-B
SAF: B95-052
Document File No.: 0520596/0525596
WHC Document File No.: 222
SDG No.: LK4561
L4581- The attached data report contains the analytical results of samples that were

submitted to Lockheed Analytical Services on 20 May 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. The
vials for volatile analyses did not contain headspace. Samples were recelved
in time to meet the analytical holding time requirements.

L4597- The attached data report contains the analytical results of samples that were -
submitted to Lockheed Analytical Services on 25 May 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. The
vials for volatile analyses did not contain headspace. 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, anaIysm, and data review specific to the
samplaes and analytical methods requested

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

If you have any questions conicerning the analysis or the data please call Kathieen Hall at
(509) 943-4423.
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Release of this data report has been authorized by the Laboratory Director or the Dlrector 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 des:gnee as
verified by the following signature.”

Sincerely,

At T

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control
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~ CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank{s), [aboratory control sampie(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 received for LK4561 and analyzed in batches 520 bh and

L J
525 bh for selected analytes as requested on the chain of custody. Quality control
analysis was performed on the following sample:
Client ID LAL # Method
BATCH
520 bh

BOFKD1 L4561-9 MS, DUP | 300.0 Chloride, Nitrate-N, Nitrite-N, Sulifate,

Flucride and Orthophosphate

BATCH
525 bh

BOFKD3 1L4587-9 MS, DUP | 300.0 Chioride, Nitrate-N, Nitrite-N, Sulfate,

Fluoride and Orthophosphate

Holding Time Requirements

All samples were analyzed within the method- specn‘lc holding time except for batch
520 bh for Method 300.0 Nitrate-n, Nitrite-N and Orthophosphate which were received
out of holding time. All associated samples are flagged with an "H".

Method Blanks
The concentration Ievels of all the requested analytes in the method blank were below
the reporting detection limits.

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

Kay McCann ’ June 6, 1995
Prepared By ’ ‘ Date
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‘ ' . CASE NARRATIVE
INORGANIC METALS ANALYSES

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

Preparation and Analysis Requirements

L4 Two water samples for total metals analysis. The samples were prepared as LAS
Batch 520BHT and analyzed for selected analytes as requested on the chain of
custody. Sample BOFKD1 (L4561-8) was used for matrix spike and dupiicate, post-
digestion spike and serial dilution analysis. All data flags due to the performance of
the above-mentioned QC sample are also associated with every sample digested with
this batch.

Holding Time Requirements

L All samples were analyzed within the method-specific holding times.
Method Blanks

L 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" ICP-AES
"F" GFAA
Nalini Prabhakar 06/24/95
Prepared By ' Date
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_ CASE NARRATIVE
INORGANIC METALS ANALYSES

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

Preparation and Analysis Requirements

L Two filtered water samples for dissolved metals analysis. As the measured turbidity
of the samples was less than 1 NTU, they were batched as 520BHD for selected
dissolved anaiytes as requested on the chain of custody. For this sample batch sample
BOFKD2 (L4561-16) was used for matrix spike and matrix spike duplicate and serial
dilution analyses. All data flags due to the performance of the above-mentioned QC
sample are also associated with every sample analyzed with this batch.

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

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

Internal Quality Control
L 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" ICP-AES
"F" GFAA
Nalini Prabhakar 06/21/95
) Prepared By ‘ Date
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Lockheed Analytical Services

L4 Antimony is reported by AA for two of the samples
analysis,

. Log-in: L4561, 1.4597

due to interferences on the ICP
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Lockheed Analytical Services Log-in No.: £4561/L4597
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'CASE NARRATIVE
ORGANIC ANA!.YSES

Analytical Method CLP 3/90 Volatiles

This data package contains the volatile organic constituents results for the sample collected
on May 18 and 23, 1995 and received at Lockheed Analytical Services on May 20 and 25,
+ 1995, The samples and the corresponding laboratory control number can be found on the
Method Blank Surmnmary Form V.

SDG No.: L4561
Login No.: L4561/L4597

The associated samples were analyzed in two analytical batches. The instrument tunes, initial
and continuing calibrations were within QC criteria.

Analytical Batch 052495-8260-D1

Holding Times

The samples were analyzed within the required holding time on May 24, 1995, -
Surrogate Recoveries

Surrogate recoveries were within QC limits.

Matrix Spike {Ms)/Matrix Spike Duplicate {(MSD)

Sample BODKD1 (L4561-5) was the native sample for L4561-5 MS/MSD. Compound
recoveries were within QC limits in the Matrix Spike (MS) and Matrix Spike Duplicate {MSD).
The Relative Percent Differences (RPDs} between the MS and MSD were within QC limits.

Target compound Acetone was detected in the MS along with the spiked compounds.

Method Blank

There were no target compoundé and Tentatively ldentified Compounds (TICs} detected in the
Method Blank {MB}). B

internal Standard

All internal standard area counts and retention times were within QC limits for all associated
samples analyzed.
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Lockheed Analytical Services Log-in No.: L4561/L4597 -
Quotation No.: Q400000-B™
. SAF: B95-052
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Sample Results

Target compounds were detected in the associated client sample analyzed but no TICs were
detected. ‘

Analytical Batch 052695-8260-D1

. Holding Times

The samples were analyzed within the required holding time on May 26, 1995.
Surrogate Recoveries

Surrogate recoveries were within QC limits.

Matrix Spike {Ms)/Matrix Spike Duplicate (VISD)

Refer to analytical batch 052495-8260-D1 for the associated Matrix Spike {(MS) and Matrix
Spike Duplicate {(MSD) results. »

Method Blank

There Were no target compounds and Tentatively Identified Compounds {TICs) detected in the
Method Blank (MB).

internal Standard

The internal standard area counts and retention times were within QC limits for all associated
samples analyzed. -

Sample Results

Target compound Acetone was detected in sample BODKD6 (L4597-2). There were no TICs
detected in the associated client samples analyzed.

Prepared By ' June 26, 1995
Patricia Lonergan ‘
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Lockheed Analytical Services Log-in No.: L4561/L.4597
Quotation No.: Q400000-B.

SAF: B95-052
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CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control 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 sampies, matrix spike samples, duplicaté samples. -

Holding Time Requirements
All holding times were met.

Chemical Recoveries and MDAs can be found on the preparation sheets and calculation
sheets, respectively, on the attached raw data for each method.

Analytical Method

Carbon-14

The carbon-14 analysis was performed using LAL-91-SOP-0202. All samples were
analyzed on batch #23714, which contains a method blank {MBB)}, duplicate (DUP),
laboratory control sample (LCS), and matrix spike (MS). No problems were
encountered during preparation or analysis, and all QC criteria were met.

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. All samples
were analyzed on batch #23735, which contains an MBB, DUP, LCS and MS. No
problems were encountered during preparation or analysis, and all QC criteria were

met.

Strontium

The strontium analysis was performed using L’AL-91-SOP-O196. All samples were
analyzed on batch #23734, which contains and MBB, DUP and LCS. No problems

were encountered during preparation or analysis. There was insufficient sample for a
matrix spike analysis. All other QC criteria were met.
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Tritium
The ftritium analysis was performed using LAL-91-SOP-0066. All samples were

analyzed on batch #23736, which contains an MBB, DUP, LCS and MS. No problems
were encountered during preparation or analysis. All QC criteria were met.

Yvonne M. Jacoby June 21, 1995
Prepared By Date
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Lockheed Analytical Services

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

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

B A limit (CRDL) but greater than or equal to the instrument detection limit (IDL)..
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 whlch

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.
. i
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
....................... #

al The spike recovery and/or RPD for matrix spike and matrix spike duplicates
cannot be evaluated due to insufficient splkmg 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.

1 Used as footnote designations on the QC summary form.
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Lockheed Analytical Services
DATA QUALIFIERS FOR ORGANIC ANALYSES

For CLP analyses Only — The TIC is a suspected aldol-condensation product.

(% Moisture)

A
Any constituent that was also detected in the associated blank whose concentratlon was

B greater than the practical or reporting detection limit (PQL or RDL). . '

C Constituent confirmed by GC/MS analysis. [pesticide/PCB analyses only]

D Constituent detected in the diluted sample. It also indicates that an accurate quantitation
is not possible due to surrogates being diluted out of the samples durmg the course of the
analysis:

E Constituent concentration exceeded the calibration range.

G The quantitation is not gasoline or diesel but believed to be some other combination of
hydrocarbons.

Sample analysis performed outside of method- or client-specified maximum holding time

H requirement.

Estimated value — (1) constituent detected at a level less than the RDL or PQL and “

J greater than or equal to the MDL; (2) estimated concentration for TICs (For CLP
Reporting Only). '

For CLP Reporting Only - Tentatively identified constituents (TICs) identified based on

N mass spectral library search.

For CLP Reporting Only -- The percent difference between the concentrations detected

P on both GC columns was greater than 25 percent [pesticide/PCB analyses only].

For CLP Reporting Only -- Constituent was analyzed for but not detected (sample )

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

X, Y,orZ Analyst-defined qualifier.
N/A in the % moisture cell indicates that data are reported on an "as received" basis. A
N/A value in the % moisture cell indicates that data are reported based on a "dry weight"
basis.

QC data (1.e., percent recovery data for matrix splke, matrix spike duplicate, laboratory

* control standard, or surrogates; and RPD for matrix spike duplicate or unspiked
duplicate) exceeded acceptance limits.
The spike recovéry and/or RPD for matrix spike and matrix spike duplicates cannot be

al 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 foo“tnote designations on the QC Summary Form.
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Lockheed Analytical Services

DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES
JRevised 08/28/92]

For Use on the Analytlcal Data Repomng 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). :

@]

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

Constituent detected in the diluted sample.

Constituent concentration exceeded the calibration or attenuation curve range.
For Alpha Spectrometry Only— FWHM exceeded acceptance limits.

Sample analysis performed outside of method—spemﬁed maximum holding time
requirement.

Y Chemlcal yleld exceeded acceptance 11m1ts

=T

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

al 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.

- e, s st A ————— - — —_

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

LOGIN CHAIN OF CUSTODY REPORT (1no01)

Account:

Jun 05 1995, 10:58 am
Login Number: L4561

596 Bechtel Hanford, Inc.

f\' 20 C?}WC*I? ff,eﬁ\’f
11.“’) .‘l'\'J

ke

* Richland, wa

Project: BECHTEL-HANFORD Bechtel Hanford Project

. .Duer

Lakoratory: DR :
sample. Numbe R .Date -
L4561~-1 BOFKD1 18-MAY-95 20-MAY-95 24-JUN=-95
temp 2; SAF# B95-052 ' '
Location: RFG01-43E
Water 1 & SCREENING Hold: 14~NQV-95
L4561-2 * BOFKDS 18~MAY-95 20-MAY-95 24-JUN-95
temp 2; SAF# B95-052 ' .
Location: RFG19-121E
Water 1 S CLP 3/90 VOLATILES Hold:30-MAY~95
L4561-3 BOFXDS 18-MAY-95 20-MAY-95 24-JUN-85
temp 2; SAF# B95-052
Location: RFG18-46A5
L.4561-4 BOFKD5 18-MAY-95 20-MAY-95 24-JUN-95
temp 2; SAF# B95~052
Location: RFG18-46AS5
L4561-5 BOFKD1 18=-MAY¥=-95 20-MAY-95 24~JUN-95
temp 2; SAF# B95-052
Location: RFG19-~121E
Water 1 S CLP 3/90 VOLATILES Hold:30-MAY-95
L4561—6 BOFKD1 18-MAY-95 20-MAY-95 24-JUN-95
temp 2; SAF# B95-052
Location: RFG18-46A5 .
L4561-7 BOFKD1 18~-MAY-95 20-MAY-05 24-~-JUN-95
temp 2; SAF# B95-052
Location: RFG1lB-46A5
- L4561-8 BGFKD1 18-MAY-95 20-MAY-95 24-JUN-95
temp 2; SAF# B95-052, FUR=As,Pb
Location: RFG01-07A
Water 1 S8 CLP FURNACE Hold:14-NOV-95
Water 1 S CLP ICP Hold:14-NOV-95
L4561-9 BOFKD1 - 18-MAY-95 20-MAY-95 24-JUN-95
temp 2; SAF# B95-052
Location: RFG19-103C -
Water 1 S 300.0 CHLORIDE Hold:15-JUN~95
Water 1 S 300.0 FLUORIDE Hold:15~JUN-95
Water 1 S 300.0 NITRATE Hold:20-MAY-95
Water 1. 8 300.0 NITRITE Hold:20-MAY-95
Page 1
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1nol)

Jun 05 1995,

Login Number:

Account: 596

Bechtel Hanford,
Project: BECHTEL-HANFORD Bechtel Hanford Project

10:58 am

L4561
Inc.

* Richland, Wa

Signature:

Date:

gy v e

Water 1 S 300.0 PHOSPHATE Hold:20-MAY-95
Water 1 S8 300.0 SULFATE Hold:15-JUN-95°
1.4561-10 , BOFKD1 18-MAY-95 20~MAY-95 24-JUN~-85
temp 2; SAF# B95-052
Location: 156V-090G° _
Water 1 S8 GR ALP/BETK LAL-Q060 Hold:14-NOV-95
Water i S SR-90 LAL-0186 Hold:14-~NOV-95
L4561-11 BOFKD1 18-MAY-95 20-MAY-95 24-JUN~95
temp 2; SAF# B95-052
Location: 156V-092D
L4561-12 BOFKD1 18-MAY-95 20-MAY-95 24=-JUN~95
temp 2; SAF# B95-052
Location: 156V-~-073
1.4561-13 BOFKD1 18-MAY-95 20-MAY-95 24-JUN-95
temp 2; SAF# B95-052 '
Location: 156V-045
L4561~14 BOFKD1 18-MAY-95 20-MAY-95 24-JUN-95
temp 2; SAF# B95-052
Location: 156V-092D
L4561-15 BOFKD1 18-MAY-95 20-MAY-95 24-JUN-95
temp 2; SAF# B95-052 - -
Location: 156V-069
Water 1 S C-14 LAL-0209%9 Hold:14-NOV-95
Water 1 S TRITIUM(H3) LApfOOGG Hold: 14-NQOV-95
L.4561~16 BOFKD2 18-MAY-95 20-MAY-85 24-JUN-95
temp 2; SAF# B95-052, FUR=As,Pb ‘
Location: RFG01-07A ‘
Filt H20 15 S CLP FURNACE Hold:14-NOV-95
Filt H20 15 S8 CLP ICP Hold:14-NOV-95
L4561~17 ~ REPORT TYPE 20~-MAY=-95 20-MAY-95 24=-JUN-95
SAF# B95-052
Location: - :
Water 1 S EDD - DISX DEL.
Water 1 S GCMS4A .
Water 1 S INORG TYPE 4A RPT
Water 1 S RAD RPT TYPE 4F
Page 2 )
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LOGIN CHAIN OF CUSTODY REPORT (1n01)
May 23 1995, 08:52 am

Login Number: L4561 o
596 Bechtel Hanford, Inc. * Richland, WA
BECHTEL-HANFORD Bechtel Hanford Project

Account:
Project:

© 24=-JUN-95

L4561-1 : : - - BOFKD1 i8-MAY-95 20-MAY=-95

temp 2; SAF# B95-052 ' '

Location: RFG01-43E

Water 1l S SCREENING Hold:14-NOV-85

L4561-2" . .. - BOFKDS 18-MAY-95 20-MAY-95 24—-JUN-95
temp 2; SAF# B95-052 '

Location: RFG18-46A5

Water 1 S CLP 3/90 VOLATILES Hold:30~-MAY-95

L4561~3 - BOFXDS5 18-MAY-95 20-MAY-95 . ..24-JUN-95
temp 2; SAF# B95-052

Location: RFG18-46AS

L4561-4 o BOFKDS . '18-MAY-95 20~-MAY-95 = 24-JUN-95
temp 2; SAF# 395 052

Location: RFG18-46AS5

L4561~-5. . , ‘ BOFKD1 18-MAY=-95 20-MAY-95 24~-JUN=-95
temp 2; SAF# BQS 052

Location: RFG18-46A5

Water 1 S CLP 3/90 VOLATILES Hold:30-MAY-95

LAS61-6 .- . BOFKD1 i8-MAY—-95 20-MAY-9S ..24-JUN=95
temp 2; SAF# B95-052

Location: RFG18-46A5 )
L4561=7" a7 BOFKDL. 18-MAY-95 20-MAY-95  24-JUN-9B
temp 2, SAF# B95-052

Location: RFG18-46A5

L4561~8" o BOFKD1 184MAY-95‘20fMAY-95 24=JUN-95
temp 2; SAF# B95-052 FUR=As,Pb

Location: RFG01-07A «

Water 1 S CLP FURNACE Hold:14-NOV-95

Water 1 § CLF ICP Hold:14-NOV~95
' L4561-9;,.. . BOFKDL, . ... 1 .128=MAY=95. 20-MAY-95%. . 24-JUN-95
temp 2; SAF# B95-052

Location: RFGO1-07A

Water i 8§ 300.0 CHLORIDE Hold: 15-JUN-95

Water 1l S 300.0 FLUORIDE Hold: 15-JUN-95

Water 1l S 300.0 NITRATE Hold:20-MAY~95

Water 1 8 300.0 NITRITE Hold:20-MAY-95

Page 1
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LOGIN CHAIN OF CUSTODY REPORT (1lnoO1)
May 23 1995, 08:52 am

Login Number: L4561 ’
596 Bechtel Hanford, Inc. * Richland, WA
BECHTEL~-HANFORD Bechtel Hanford Project

Account:
Project:

Water 1 & 300.0 PHOSPHATE Hold:20~-MAY-95
Water 1 S 300.0 SULFATE Hold:15-JUN=-95
L4561=-10 i e ~BOGFKD1 -+ :18-MAY-95 20-MAY=-95 24-JUN-95
temp 2; SAF# 395 -052
Location: 157 .
Water 1 S GR ALP/BETA LAL-0060 Hold: 14-NOV-=95
Water 1 S SR-90 LAL-01%96 Hold: 14~-NOV-95
L4561-11" .~ - BOFKD1 18-MAY-95 20~-MAY=-95 24-JUN=-95
temp 2, SAF# BS5-052
Location: 157
14561=-12" ' - -BOFRD1 '18=-MAY-95 20~-MAY~95 24-JUN~-95
temp 2; SAF# B95-052 ‘
Location: 157
L4561~-131" . .. . . BOFKDL 18-MAY-95 20-MAY-95 ....'24~JUN-95
temp 2; SAF# 'B95-052 :
Location: 157
L4561-14" BOFKDL - 18=-MAY=-98. 20=-MAV~-05. 24-JUN-95
temp 2; SAF# 395 052 .
Location: 157
L4GE =150 7, 0 il BOFKD1 A,xskMAYrQSmZOfMAIfQS’ . '24=-JUN-95
temp 2; SAF# 'B95-052 -
Locatlon. 157
Water 1 S C¢-14 LAL-0209 Hold:14-~-NOV-95
Water 1 S TRITIUM(H3) LAL-0066 Hold:1l4-NOV-95
L4561~-16 v BOFKDZ . Lo T 1 18=MAY-95. 20~-MAY-95 = 24-JUN-95
temp 2, SAF# 895 052 FUR—AS Pb
Location: RFGO01-07A ‘
Filt H20 15 S CLP FURNACE Hold:14-NOV-95
Filt H20 15 8§ CLP ICP Hold:14-NOV-~95
"L4561-170y st .. .  REPORT TYPE ' 20~MAY~95.,20-MAY-95 . 24~JUN-95.
SAF# B95~ 052 '
Location: .
Water 1 § EDD - DISK DEL.
Water 1 § INORG TYPE 4 RPT
Water 1 S RAD RPT TYPE 4
Page 2 ]
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o - Date: S13495 020
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. Page 1 - of __}
Bechtel Hanford, Inc. L’ 5 G CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ]
Data Turparound
- 3 Priori
Collector Company Contact Telephune - erom'y
k- (e / A £ CTEC Bob Raid] (509) 372-9641 ormal
Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 1’ 100F B85-052
Tee Chiest , Field Loghook No. Method of Shipment
i ER-S ERz. s0S9 Federa Expes,
Shipped To Offsite Property No. R ] i Bill of Lading/Air Hill No.
Lockheed WIS-0-0IJ2CU-50) GO . ARAD
Possible Sample Hazards/Remarks . )
Preservation HNO, |Cocl4°C |HCI HNO, Cool 4°C |Cool 4°C RNO, ticl
Type of Container | pyg P/G Gs PG ¢ | pe PIG Gs
No. of Container(s) t 1 3 5 1 1. 1 3
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. 1L 500mL 40mL 1L IL 20mL iL 40ml.
; 1CPMetaki- | Anions (IC) - P s s ICP Metals-
T an Bl S0, VOA-TCL | Gross Tritium, | Activily TAL. :A 'VOA -
Metals-As 70,, NO,, Alpha, C-14 Scan Meials-As TCL
SAMPLE ANALYSIS m |No. Gross Phb. ’
(Unfiliered) Beta, (Filtered)
) . Sr-50 .
Sample No. Matrix* Date Sampled Time Sampled
BOFKD1 w YA AR =y ‘]C B e 2aN X A
¥
BOFKD2 w Cr/xsr \aag X
BOFKDS W Sy se \4 95 X
) e . . SPECIAL INSTRUCTIONS Matrixs
CHA}IS[ OF POSSBSSION Sign/Print Names Sample analysis for PO,, NO,, and NO, by EPA 300:0 is being requested for information |5 .. g
Relmguished By Date/ Time 2 i B =7 TaA Datelime (4207 only. The ERC Contractor acknowledges that the 48-hour holding time \faill not be met. :g = iﬁtm ’
2. s ST SL = Suge
eceived By Date/Time o oot
A = Al
‘ . _ S— DS = Druy $olkls
R elmqu:shcd By Received By Date/Time '[laL = ?’m Ligids
_ Wl = wﬁc :
/ 3 T ] = L= H N
J Relinquished By Date/Time Received By DatefTime Y - \L'z:lmim
W . - K -= Other,
| LABORATORY |Receved ' Tille v Date/ Time
Q] N ' \ o — ~ <o
C_____..___Smm{ AL, \)O-mfplé’ (Jtlgfé e oo AC ?5_ [o0 g
FINAL SAMPLE | Disposal Method : Disposed By Date/Time .
._\:lu DISPOSITION '




Environmental , I
Restoration E R‘ 7 ’ o RIS
Contractor earm ' ceN: NiA T

- - OU:  100-FR.3
Interoffice Memorandum P
TO: W. S. Thompson  N3-06 DATE:  Apri] 27, 1995
CorlEs: R, L. Biggerstaff . H4-91 FRoM:  §_ K. De Mers

Radiological Controis
- N3-06/376-2764

suiecT: 1995 Round 7 sampling for 100-FR-3

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

All except two of the wells listed in the attachment were reviewed for radiological content based
on the previous 4 years of sampling data. No well listed has a 8 activity in excess of 100,000
pCi/l (< .1 uCi/sample based on a 1 liter sample size) nor any « activity in excess of 10,000 pCi/]
(< .01 uCi/l based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm
D.O.T. limit). The highest activity in recent samples is 9,900 pCi/l S(H?) and 50 pCi/l .

The remaining wells are in locations that do not provide a credible path whereby they could
become contaminated at the above listed levels.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.

Monitoring requirements for down hole work such as pump removal will be determined based on
the history of each well on a case by case basis.

skd
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WHC/BHI SAMPLE CHECK-IN LIST

Date/Time Received:S~)o .C'f('/ C/'(.,. 2. SDG #: LM,_
7 :

Work Order Number: | SAF #.ﬁ_ﬁgo{{.}‘ |
Shipping Container ID:E;C -< Chain of Custody #

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

2. Custody Seals dated and signed? : Yes ] No [ 1
3. Chain-of-Custocdy record present? Yes ] No [ ]
e,
4. Cooler temperature ;(‘,
5. Vermiculite/packing materials is Wet [ 1] Dry iyl
6. Number of samples in shipping container: /{,
7. Sample holding times exceeded: Yes [A] No [ 1]
8. Samples have: tape hazard labels

X custody seals appropriate sample labels

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

10. Were any anomalies identified in sample receipt? Yes [ ] No [X]

11, Description of anomalies {include sample numbers):

Sample Custodian:ﬁja .:(\}M/) | ‘ on: S~20-95 ~
7 e -
Telephoned To:_Kellleo, Mall onS. oI5 BY 7. 0¢c v

Post-it* Fax Nota 7671 | [Pate o 279y ESES’ {o
O W T Toy MLILs

Co./Dept. Co.
] Phona # Phone #
FORM NO. LS-042, Rev, 1, 2/95  |Fax# ‘ Fax # 023

O35 os4c
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Sampie Login - - - : _
Login Review Checkiist

Lot Number LS£5s(

The login review shouid be conducted by that person logging in the samples as well as 3.
peer. Plecse use this checklist 10 ensure that such reviews occur in a uniform basis. Pleass
sign and date below t0 verify that 2 login review has occurred. This checklist should be
affixed to each login package prior to distibution. ,

For an effecuve login review, a8 a minimum, live repons from tis (opin proceas are requined. Thess sre the chais of cunoay (or

equivaicnt), ha japn chawm of cusody repdst. 28 smeie ULy FTPOL. (A8 SAMDIN recsrviog checkiiss, and Wit lopin quouton. Befors
begnrung & review, cnsure that (iess five components are avaiable. For jobs with siagic componeny sagmpies. e Jampic ;ummary repon

ouy be ommiued.

Sampie Summary Report
N/A 4

L. Are ail sampie IDs corres:?
2 Are ail sampies present?

3. Are all mamices correct?
4.
5.

Ye

——

LA

No

(8.8., TELP analyses abouid be oa 8 TCLP leschate. field blanks should be wasey -
Are ail analyses on the chain of custody/login quowaton included?
AYe anaiyses logged in for the correct container?
. (6.5.. anziywe requising pressrvation iogged in for & pressrved comsiner aud vics yers)
6. Are sampies logged in according to laboratory batehing procedures?
(w.g., TELD reguar hing and i is/semi Muﬂﬁlmhmhmmmbmn

I< <l < bt

ein Chain of Custady Ren

1. Are the Coilesy, Recsive |, and Due dates correct for every sample? - -

2 Have appropriate sampie comments heen included?
(e.g.. MS/MMSD dengnuioa. comments from (s clisnt concerming method miodifications)

>

mim 1 iy e
L. Are any discrepancies betwean the chain of custody and the login noted?__ _ ‘El ~ . :
{s.g., ciians [Ds aifferent oa chains of cusioay snd bols isheis, SRR DO Sem, sarpiss (o from breskages

Wf,@l L SBHs A LD S-23-45~ -

Secondary review signaturs  Date

wh 48
5L 024

Primary review signature Date

03505
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Lockheed Analytical Services
Sample Receiving Checklist
Client Name:  \nJ £~ vy o conee

Job No.

LYUSk | Coaler ID:

Page 1 of

COOLER CONDITION UPON RECEIPT
Température of cooler upon receipt:

L C

temperature of temp. blank upon receipt:

Yes

No * Comments/Discrepancics

custody seals intact

chain of custody presant

blue ice (or equiv.) preseat/frozen

rad survey completed

he e <

SAMPLE CONDITION UPON RECEIPT

Y

No ¢ Commenta/Discrepancies

all boitles labeled

samples intact -

proper container used for mnl-:le type

sample volume sufficient for analysis

- e PTPsEe

proper pres. indicated on the COC

VOA's contain headspace

arc samples bi-phasic {if so, indicate sample 1D'S):

MISCELL ANEOUS ITEMS

Yea

No * Comments/Discrepancica

samples with short holding times

S

UI}’/"‘-‘LL ~ AJJM’L(

samples to subcontract

ADDITIONAL COMMENTS/DISCREPANCIES

Complcted by 7 date: = 12

< -23-9C

Seat to the client {(datefinitials);

** Clicat's signature upon receipt;

Notas: # = ocotact the appropriete CSR of 2qy discropascies immodistaly apoe rocelpl

#9 x plcase review this fnﬁ:m:ﬂm ndm viz fecelmille to the approprista CSR i’ﬂﬂ)’ﬂ-ﬂi& E :5' » L
|

2
™

version 2.0 (11/11/94)




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

G s

283 Rp

BOFKD1 -~ L4561-1 - Water . ~ SCREENING —
L4561-5 , .. Water +CLP 3/90 VOLATIL
L4561-8 Water -GLP FURNACE —
L4561-8 Water . CLP ICP —
L4561-9 Water - 300.0 CHLORIDE
L4561-9 Water' . 300.0 FLUORIDE -
L4561-9 : Water .300.0 NITRATE -~
L4561-9 Water . 300.0 NITRITE -
L4561-9 ' Water +300.0 PHOSPHATE
L4561-9 - " Water - 300.0 SULFATE -
L4561-10 Water . GR ALP/BETA LAL-
L4561-10 Water - SR-90 LAL-0196 -
L4561-15 Water ~C~14 LAL-0209 —
L4561~15 Water + TRITIUM(H3) LAL-
BOFKD2 L4561-16 " Filt H20 . CLP FURNACE —
L4561-16 Filt H20 - CLP ICP
BOFKDS _ L4561~2 Water - CLP 3/90 VOLATIL
REPORT TYPE - L4561-17 Water EDD = DISK DEL..
L4561-17 : Water INORG TYPE 4 RPT
L4561-17 Water RAD RPT TYPE 4
02€



Revised - Kepert lypes:

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01l)

Jun 05

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

Account: 596

mber

19395,

10:58 am

1.4597

L./%WQLvnﬁizgi-
Ve

29-JUN-95

L4597~-1 BOFRD2 23-MAY-95 25-~MAY-05
temp 2; SAF# B95-052 . ’
Location: RFGO1L-43E
Water 1 S SCREENING qud:l9*NOV-95
L4597-2 " BOFKDs 23-MAY-95 25-MAY~-95 29-JUN-95
temp 2; SAF# B95-052 ' '
Location: RFG19-97G
Water 1 S CLP 3/90 VOLATILES Hold: 04-JUN-95
1.4597-3 BOFKDa 23-MAY-95 25-MAY-95 29--JUN-95
temp 2; SAF# B95-052 .
Location: RFG18-46A5
L4597 -4 BOFKD& 23-MAY~-95 Z25-MAY-05 29-JUN-95
temp 2; SAF# B95-052
Location: RFG18-46AS5
L4597~5 BOFKD3 23-MAY~95 25-MAY~95 29-JUN-95
temp 2; SAF# B95-052
Location: RFG19-97G
Water 1 S CLP 3/90 VOLATILES Hold:04-JUN-95
L4597-6 BOFKD3 23-MAY~-95 25-~-MAY-95 29~JUN~95
temp 2; SAF# B95-052 ’
Location: RFG18-46A5
L4597=7 BOFKD3 23-MAY-Q5 25-=-MAY-95 29-JUN-95
temp 2; SAF# B95~052 :
Location: RFG18-46A5
L4597~8 BOFKD3 23-MAY~95 25-MAY~95 29-JUN-95
temp 2; SAF# B95-052, FUR=As,Pb ‘
Location: RFG01-07A
Water 1 S CLP FURNACE Hold: 19-NOV-95
Water 1 8 CLP ICP. Hold:19-NOV-85
t4597-9 BOFKD3 ,23—MAY—95 25-MAY-95 29~-JUUN-95
temp 2; SAF# B95-052
Location: RFG19-103C ‘
Water 1 S8 300.0 CHLORIDE Hold:20-JUN=-95
Water 1 S 300.0 FLUORIDE Hold:20-JUN-95
Water . 1 & 300.0 NITRATE led:ZS-MAY-QS
Water 1 5 300.0 NITRITE Hold:25-MAY-95
Page 1
027



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)
Jun 05 1995, 10:58 am

Login Number: L4597 . »
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

;ﬁue:

Laboratary ' :
Sample.’ Number: . R Date
Water 1 S8 300.0C PHOSPHATE HOld:ZS—MAY—95

Water 1 S 300.0 SULFATE Hold:20-~-JUN-95

L4597-=10 ) BOFKD3 " 23-MAY-95 25-MAY~-95 29~:UN495
temp 2; SAF# B95-052 ’

Location: 156-012 °

Water 1 S GR ALP/BETA LAL-0060 Hold:19-NOV-95

Water 1l 5 SR-90 LAL-0196 Hold:19-NOV-95

L4597-11 BOFKD3 - 23~-MAY-95 25-MAY-~95 29~JUN-95

temp 2; SAF# B95-052

Location: 156-012

L4597-12 - BOFKD3 23-MAY-95 25-MAY-95 29=-JUN-95
temp 2; SAF# B95-052

Location: 156-012

L4597-13 BOFXD3 23~MAY-95 25-MAY-95 29-JUN—-95
temp 2; SAF# B95-052

Location: 156-012

L.4597-14 BOFKD3 23-MAY-95 25-MAY-985 29-JUN-95
temp 2; SAF# B95-052 :
Location: 156-012

L4597-15 BOFKD3 o 23—MAY-95 25-MAY-95 291gUN—95

temp 2; SAF# B95-052
Location: 156-022B

Water 1 S5 C-14 LAL-0209 Hold:19-NOV-95
Water 1 S TRITIUM(H3) LAL-0066 Hold:19-NOV-95
L45%7-16 BOFKD4 23-MAY-95 25-MAY-95 29-JUN-S5

temp 2; SAF# B95-052, FUR=As,Pb
Location: RFGO1-07A

Filt H20 15 § CLP FURNACE Hold:19-NOV-95
Filt H20 15 S CLFP ICP ' Hold:19-NOV-95
L4597-17 ~ REPORT TYPE | 25-MAY-95 25-MAY-95 29~JUN-95
SAF# B95-052 '
Location: C
Water 1 &8 EDD - DISK DEL.
Water 1 § GCMS4A . '
Water 1 'S INORG TYPE 4A RPT
Water 1 S RAD RPT TYPE 4F
Page 2 _ @_'
, ﬁb’ s
Signature: . {;¢AJWL45nJ,m
| Date: lis- [ - " n2ge

05 S



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n0l)
May 25 1995, 0l:11 pm ) . -

'Logln Number: L4597 ,
596 Bechtel Hanford, Inc. * Richland, WA
BECHTEL-HANFORD Bechtel Hanford Progect

Account:
Project:

L4597-1 BOFKD3 23-MAY-95 25-MAY-95 29=-JUN-95
temp 2; SAF# B95-052 '
Location: 157 ,
Water 1 S SCREENING Hold:19-NOV~-95
L4597-2 .| BOFKDS6, 23-MAY-95 25-MAY~95 29-JUN-95.
temp 2; SAF# B95-052
Location: 157
Water 1 S CLP 3/90 VOLATILES Hold:04-JUN-95
i4597-3m? BOFKD6 23=MAY-95 25-MAY-95 29=-JUN-95
temp 2; SAF# B95-052 -
Location: 157
L.4597-4 BOFXD6 23-MAY-95 25-MAY-95 29=-JUN=-95
temp 2; SAF# B95-052
Location: 157
L459%7-5 - . ~ BOFKD3 23-MAY-85 25-MAY-95 29-JUN=-95
temp 2; SAF# B95-052
Location: 157
Water 1 S CLP 3/90 VOLATILES Hold:04-JUN=-95
L4597-6 BOFEKD3 23-MAY-95 25-MAY~55 29-JUN-95
temp 2; SAF# B95-052
Location: 157 _ _
L4597-7 BOFKD3 23-MAY-95 25-MAY-95 29-JUN~95
temp 2; SAF# B95-052
Location: 157
L4597-8 - : o BQFKD3. - 23-ﬁAY-95 25-MAY~95 29—JUN—95
temp 2; SAF# B95-052, FUR=As,Pb
Location: 157 :
Watexr 1 & CLP FURNACE Hold: 19=-NOV-95
Water 1 8§ CLP ICP Hold:19-~-NOV-385
L4597~-9: i - BOFRD3. - | 23-MAY-95 25-MAY-95 29-JUN-95
temp 27 SAF# 895-052
Location: 157
Water 1 S 300.0 CHLORIDE Hold:20~JUN-95
Water 1 S 300.0 FLUORIDE Hold:20~JUN-95
Water 1 S 300.0 NITRATE Hold:25-MAY-95
Water 1 8 300.90 NITRITE' Hold:25-MAY-95
Page 1
02¢%
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT. (1noO1)
May 25 1995, 01:11 pnm

Login Number: L4597 ‘
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Water 1 S 300.0 PHOSPHATE Hold:25~MAY=-95
Water 1 S 300.0 SULFATE Hold:20-JUN-95
L4597-10 . BOFKD3 . 23-MAY-95 25~MAY-95 29-JUN-95

temp 2; SAF# B95-052.
Location: 157

Water 1 S GR ALP/BETA LAL—OOGO Hold:19-NOV-95
Water 1 S SR-90 LAL~-0Q196 Hold:19-NOV-95
L4597'11L.,' . BOFRD3 23-MAY-95 25-MAY-~95 29-JUN-95

temp 2; SAF# B95-052

Location: 157

L4837-120 BOFKD3 23-MAY-95 25-MAY-95 29-JUN-95
temp 2; SAF# B95-052

Location: 157

L4597-13. BOFKD3 23~MAY-05 25-MAY-95 29-JUN-95
temp 2; SAF# B95-052

Location: 157

LAS97=14: " ' . BOFKD23 . 23-MAY~85 25-MAY-9S 29-JUN-95

temp 2, SAF# B95-052
Location: 157

L4597-15. ' BOFKD3 23-MAY-95 25-MAY-95 29-JUN-95
temp 2, SAF# B9s5=-052 '
Location: 157 :

Water 1 S C-14 LAL-0209 Hold:19-NOV=-95
Water 1 S TRITIUM(H3) LAL-0066 Hold:19-NOV-95
L4597~-16 . BOFKD4 23~-MAY-95 25-MAY-95 29~JUN-95

temp 2, SAF# B95-052, FUR=As,Pb
Location: 157 .
Filt H20 15 § CLP FURNACE i Hold: 19-NOV-95

Filt H20 15 S CLP ICP Hold:19~NOV-95 ,
LASYT=ET5 7 ‘- REPORT, TYPE | 25-MAY~385. 25-MAY-95 29-JUN-95

<052

SAF# B95

Location:

Water 1 & EDD - DISK DEL.
Water 1 S INORG TYPE 4 RPT

Water 1 S RAD RPT TYPE 4

Page 2
Signature: o)A
| Date: $-25 -9 030
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ALC L

Page 1 of 1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST -
Data Turnaround
o
Collector Company Contact Telephone E Pnun—y
‘f\- e Bob Raidl (509) 3729641 Normal
Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 7 100 F B95-052
Tce Chest No. 165(;‘,{7,, Field Loghook No. .- e Method of Shipment
- ) f’/\?../C) ToRs AR j Federal Express
[Shipped To Offsite Propery No. Bill of Lading/Air Bili No.
Lockheed WS- 004 -73) 0 A CAL R T
Possible Sample Hazards/Remarks .
Preservation HNO, Cool 4°C |HCI HNO, Cool 4°C }Cool 4°C HNO, Hel
Type of Conlainer | p/g PIG Gs P/G ¢ | re PG Gs
No. of Container(s) 1 1 3 5 1 1. 1 3
Specrat Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. 1L 560mL 40mlL iL IL 20mL | 1L 40ml.
‘ o M. g”‘g’;‘s%c’ - | voa-tcL | Gross Tritum, | Activity o Metas- VOA -
" Metals-As, | PO, NO, Alpha, 1C-14 Scan Metals-As TcL
SAMPLE ANALYSIS m {No, Gross .
{Unfiltered) Beta, (Filiered)
. Sr-80 .
Sample No. Matrix* Date Sampled Time Sampled
—_—— e e . T e * ~ . - .
BOFKDS W ey [302; i ' A \
T
BOFKD4 W P A ]2y “
BOFKDS w T3 L3e. 5 S
: ; . . SPECIAL INSTRUCTIONS Matrixe
CHAIN OF POSSESSI_ON Sign/Print Names Sample analysis for PO,, NO,, and NO, by EPA 300.0 is being requested for information |, Sl
Relinquished By e D ng Dater Time Az Date/Time 7375 only. The ERC Contraclor acknowledges that the 48-hour holding 1ime ?vill not be met. gg - mml
Noeil e (Fed E@i{fﬁ’” $A45 %"fv"ﬂﬁ
ekifictishod Date/Time 0 : ()i:ut
35 . 31 tan Solids
Relingu By [ Received By Date/Time DL= n:;:: Ligquids
T = Thgye -
- Wi~ Wipe
Relinquished By Date/Time Received By Date/Time - I =l .
V = Vigettion
S —— — _ X .= Other
LABORATORY | Received By Title 1 ~ DatefTime
SECTION A,\M«\Jlgﬂa So—ple Cosiodi... S-2879s foqu>
ettt ——— - ——
FINAL SAMPLE | Disposal Method Disposed By DatefTime
N DISPOSITION .




Environmental - o
Raestoration Rc ' \ J?L No. 22192 -
Contractor S & & E Team ' cone i "o
Oll: 100-FR.3

In terofflce Memorandum B

TO: W. S. Thompson  N3-06 DATE:  April 27, 1995

COFES:  R. L. Biggerstaff . H4-91 FRom:  §, K. De Mers

Radioclogical Controls

" N3-06/376-2764
sursect: 1995 Round 7 sampling ‘for 100-FR-3

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

All except two of the wells listed in the attachment were reviewed for radiological content based
on the previous 4 years of sampling data. No well listed has a 8 activity in excess of 100,000
pCi/l (<.1 uCi/sample based on a 1 liter sample size) nor any « activity in excess of 10,000 pCi/l
(<.01 uCi/l based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm
D.O.T. limit). The highest activity in recent samples is 9,900 pCi/1 8(H®) and 50 pCi/l a.

The remaining wells are in locations that do not provide a credibie path whereby they could
become contaminated at the above listed levels.

- .Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.

Monitoring requirements for down hole work such as pump removal will be determined based‘ on
the history of each well on a case by case basis.

skd

03p
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WHC/BHI SAMPLE CHECK-IN LIST
Lysan

Date/Time Received: S-1G-4%

Ueak «QL,ML

SDG #: Ma
SAF #: @45-0S)

Work Order Number: Ma

Shipping Container ID: E@Z-{D Chain gf Custody # r-/(/l.

1. Custody Seals on shipping container intact? Yes [X] No' [ ]
2. Custody Seals dated and signed? . Yes [wW] No [ ]

3. Chain-of—Custoc_ly recorg:l present? Yes £><] No [ ]

4., Cooler temperature L-C_

5. Vermiculite/packing materials is Wet [ ] Dry D

6. Number of samples in shipping container: /(p

7. Sample holding times exceeded: Yes [ ] No [xI

8. Samples have: tape hazard labels

X _custody seals X appropriate sample labels

leaking
have air bubbles

8. Samples are:
broken

¥ ___in good condition

10. Were any anocmalies identified in sample receipt? Yes [ ] No [

11. Description of anomalies (include sample numbers):

On:_ £-25-95
BY_Antlomy Miller

Data g 0515 |pﬁaggs’ b

~ Sample Custodian: A
Telephoned To: _g,,,.LL,“ wﬂ\,\ on_ £-25795~

Post-it® Fax Note 7671

T quxk¢kal\ :“'E;“,wAJHLr

CoJDept,

7

Phone #

Phone #

Fax #

Fax#

FORM NO. LS-042, Rev. 1, 2/95




LOCKHNEED Manruv///'

Sample Legin
Login Review Checklist

Lot Number _ LY59]

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 check.hst
should be affixed to each login package prior to distribution: .

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

SAMPLE SUMMARY REPORT YES NO N/A Comment
1. Are all sample ID’s 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 X

appropriate samples?

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? . X
2. Have all appropriate comments’ been indicated in | )(

the comment section?

SAMPLE RECEIVING CHECKLIST YES NO NA Comment
1. Are all dlscrepanmes between the COC and the login X

noted' (if applicable)?

SRR S-25-a8 %’ ﬂ Cj\ . S;;Q S5 034

primary review signature date decondary review signature

5 . -
_ wo 515 o5y sq



Lockheed Analytical Services
Sample Receiving Checklist

Clicat Name: \ D, by Mg eor JobNo. (UST7 Cooler ID:

Page [ of

COOLER CONDITION UPON RECEIPT
Temperature of cooler upon receipt: 2 bQ

temperature of temp, blank upon receipt:

Yes No ¢ Commente/Discrepancics

custody scals intact

chain of custody present

blue ice (or equiv.) present/frozen

Pt ¥ Y 0

rad survey completed

SAMPLE CONDITION UPON RECEIPT

all bottles labelod

samples intact :
proper container used for sample type

sample volume sufficient for analysis

el PP PS

proper pres. indicated on the COC

VOA's contain headspace

aro samples bi-phasic (if s0, indicate sample ID'S): ViT N

MISCELLANEOUS ITEMS

Yes No b éommdmqumu

samples with short holding times A

samples to subcontract ) X

ADDITIONAL COMMENTS/DISCREPANCIES

Complcted by 7 date: V. A T

Seat to the client (date/initials); #* Client's signature upon receipt:

Notos: v-wwmmdwmwmwm

## w plcass roview thls infocmation and retven vis facelzills to the ppeopeiats CSR (00 SG1-R146 <. -

1

MK S5 ee)

50
e
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Lockheed Analytical Laboratory .
SAMPLE SUMMARY REPORT (su02)
Bechtel Hanford, Inc. * Richland, WA

BOFKD3 = L4597-1
L4597-5
L4597-8
L4597-8
L4597~-9
L4597-9
L4597-9
L4597-9

1.4597-9

L4597-9

L4597-10
L4597-10
L4597-15
L4597-15

BOFKD4 —~ .4597-16
L4597-16

BOFKDb — L4597-2

REPORT TYPE — L4597-17
L4597-17
L4597-17

Water

Water
Water
Water
Water
Water
Water

. Water

Water

Water
Water
Water
Water
Water

Filt H20
Filt H20

Water

Water
Water
Water

- SCREENING ~ :
. CLP 3/90 VOLATIL .
-CLP . FURNACE -
ACLP ICP —

~300.0 CHLORIDE -
. 300.0 FLUORIDE -
.300.0 NITRATE -
-300.0 NITRITE -

. 300.0 PHOSPHATE
+300.0 SULFATE -
-GR ALP/BETA LAL-
SR-90 LAL-0196—
.C-14 LAL-0209-
-TRITIUM(H3) LAL-

« CLP FURNACE -
CLP ICP -

. CLP 3/90 VOLATIL
EDD - DISK DEL. -

INORG TYPE 4 RPT
RAD RPT TYPLt 4



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID:

BOFKD1

Date Collected: 18-MAY-95 .

Matrix: Water

Date Received:

20-MAY-95

. [oeRCinrs diaiifrerce)| anaiysed | saseniio” |Sarmlefo’
Chloride O.Dé T 24-MAY~95 23324 L4561-9
Fluoride mg/L 300.0 0.73 0.1 24-MAY-95 23325 L4561-9
Nitrate-N mg/L 300.0 20. 0.02 24-MAY-95 23326 L4561-9
Nitrite-N mg/L 300.0 < 0.01 0.01 24-MAY-95 23327 L4561-9
Ortho Phosphate mg/L 300.0 < 0.1 0.1 24-MAY-95 23328 L4561-9
Sulfate mg/L 300.0 &6. 0.1 24-MAY-95 23329 L4561-9

038




LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID:

BOFKD3

Date Collected:

23-MAY-95 |

Matrix:

Water

Date Received:

25-MAY-95

chloride mg/L 300.0 35, 25-MAY-95 23386 L4597-9
Fluoride mg/L 300.90 0.35 0.1 26-MAY-95 23387 L4597-9
Nitrate-N mg/L 300.0 20. 0.02 25-MAY-95 23388 L4597-9
Nitrite-N mg/L 300.0 < 0.0 0.01 25-MAY-95 23389 L4597-9
orthe Phosphate ma/L 300.0 < 0.1 0.1 25-MAY-95 23390 L4597-9
Sulfate ma/L 300.0 97. 0.1 25-MAY-95 23391 L4597-9

039
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Nonmetals Analytical Data
Technical Review Checklist

{Analyst)

+

4

Method N(‘u- e

. pescription. " 1 _

Compieteness Raview L~
1 1. Was required method/SOP followed?
’ 2. Are gll raw data available and labeled properly (e.g., o
% methods used, units, sample IDs, dilution factors, reruns}?

3. Are all nonconformities in the raw data noted and/or e

expiained?
4. Were ali the client samples analyzed for all constituents e

and QC as specified on the LAL Bench Sheets?

Data Quality Assessment

N\
>,

5. Were samples properly preserved and analyzed within the
method-specified holding time?
6. Are instrument calibration criteria met? P ||
7. . Are initial and continuing calibration verification data
{bracketing the samples of interest) within criteria? -
8. Are bracketing initial and continuing calibration blank data
within criteria? : v -
9. Are matrix spike and/or matrix spike duplicate {if required} e
recovery data within criteria?
10. Are method blank data within criteria? -
11. Are duplicate precision data within criteria? -
12. Are laboratory control sample data within criteria? P
13. e LAL ID!s) SVP Initials:

Has spike verification been pérformed adequately?

L4st] 1 41—

Has the status been updated in‘the ACS?

\

Analyst’s Signatunleate

Revised 06-02-34

" Secondary Reviewer’s Initials/Date 085

HAQeneral\ QA datachek.lno




CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET -

Lab Name: LOCKHEED ANALYTICAL_SVC__  Contract: HANFORD BOFKDL

Lab Code: LOCK Case No.: B95-05 SAS No.: SDG No.: LK4561
Matrix (soil/water): WATER Lab Sample ID: L4561~8___
Level (low/med): LOW 'Date Received: 05/20/95

% 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 33.0{0 P_
7440-36-0 [Antimony 6.7|B F_

7440-38-2 |Arsenic__ 11.7] F
7440~39-3 |Barium 46.218 [P_
7440-41-7 |Beryllium 1.0|U P_
7440-43-9 [Cadmium__ 3.0(U P_

- 7440-70-2 [Calcium__ 62800 _ P_
7440-47-3 |Chromium_ 3.0(0 P_
.|7440-48-4 |Cobalt 6.0|U P_
7440-50-8 |Copper 2.0|U P_
7439-89-6 |[Iron 34.41B P
7439-92-1 |Lead 2.01U0 F_
7439-95-4 |Magnesium 19900 _ P_
7439-96-5 {Manganese 2.0|0 P_
7440-02-0 [Nickel i2.0|U P_
7440-05-7 |Potassium 7150 _ =
7440-22-4 [Silver 3.04U0 P_
7440-23-5 |Sodium 594001 _ P_
7440-62-2 |Vanadium_ 18.3|B P_
7440-66-6 |Zinc 5.2|B P_

Color Before: COLORLESS Clarity Before: CLEAR_ Texture:
Color After: COLORLESS" Clarity After: CLEAR_ Artifacts:

Comments:

FORM I - IN
ILMO3.0

244




INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

I.ab Name: LOCKHEED_ANALYTICAL_SVC cOﬁtract:_HANFORD BOFRDS

Lab Code: LOCEK__ Case No.: B95-05 SAS‘Nb.: » SDG No.: LK4561
Matrix (soil/water): WATER Lab Sample ID: L4597-8__
Level (low/med): LOW ,Date Received: 05/25/95

% Solids: __0.0

Color Before:

Color After:

Comments:

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

CAS No. Analyte |Concentrationi{C| Q
7429-90-5 |Aluminum 251
7440-36-0 {Antimony 4.0|0
7440-38-2 {Arsenic_ _ 3.1|B
7440-39-3 |(Barium 57.5|B
7440-41-7 |Beryllium 1.0|U0
7440-43-9 |[Cadmium _ 3.0|U]:
7440-70-2 |Calcium 106000 | _
7440-47-3 |Chromium_ 15.4(_
7440-48-4 |[Cobalt 6.0|0
7440-50-8 |Copper 2.0|0
7439-89-6 |Iron 59.7|B
7439-92-1 |Lead 2.0|(U
7439-95-4 |Magnesium 25100 __
7439-96-5 |Manganese 2.0|0
7440-02-0 |Nickel 12.0|U0
7440-09-7 |Potassium 6550 | _
7440-22-4 |Silver 4.0|B
7440-23-5 [Sodium 33300 _
7440-62-2 |Vanadium _ 4.9(B
7440-66-6 |[Zinc 4.0(B
COLORLESS Clarity Before: CLEAR_
Clarity After: CLEAR_

COLORLESS

AR EE

I IlI lIMWNUUUWFUUWﬂUWWﬁUWWﬂUUWﬁﬁWi =

Texture:

Artifacts:

FORM I -

IN

ILMO3.0



CLP
COVER PAGE - INORGANIC ANALYSES DATA PACKAGE
Lab Name: LOCKHEED_ANALYTICAL_SVC._ Contract: HANFORD__ -
Lab Code: LOCK Case No.: B95-05 SAS. No.: , SDG No.:LK4561
SOW No.: 3/90_ ,
CLIENT ID NO. Lab Sample ID

_BOFKD2 __L4561-16
_BOFKD2D — L4561-16D__.
_BOFKD2S ___L4561-168
_BOFKD4 __L4597-16
Were ICP interelement corrections applied ? Yes/No YES
Were ICP background corrections applied ? Yes/No YES
If yes - were raw data generated before
application of background corrections ? Yes/No NO_

Comments:
TWO_WATER SAMPLES_FOR_DISSOLVED METALS ANALYSIS. SAMPLE BOFKD2
(L4561-16) WAS USED_ FOR_MATRIX SPIKE AND_DUPLICATE.

T___SAF # B95-052_/ SDG_# LK4561F.
LAS _BATCH 520BHD._ LAS_LOGINS_L4561F_AND L45937F.

Written by : N- Prob Aokon Name : Aokine Protbbokan
Date: 6/2’/95 Title: QUL Coorde naltsy:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for
other than the conditions detailed above. Release of the data contained
in this hardcopy data package and in the computer-readable data submitted
on floppy diskette has been authorized by the Laboratory Manager or the

. Manager’s designee, as verified by the following signature.

Reviewed by: __é%é[ag | Name : geEE e z/

¥

pate: E/24 /25 Title: _ Schbafist-

273




Lab Name: LOCKHEED ANALYTICAIL_ SVC__

Lab Code:

Matrix (soil/water):

(Low/med) :

Level

% Solids:

Color Before:

Color After:

Comments:

LOCK__

Case No.:

LOwW

_ 0.0

WATER"

B25~-05

CLP
1

Contract: HANFCRD

SAS No.:

INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

BOFKD2

SDG No.: LK4561

‘Lab Sample ID: L4561-16__
Date Received: 05/20/95

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

Concentration

CAS No. Analyte c Q
7429-90-5 |Aluminum 33.0({0
7440-36-0 [Antimony__ 54.0|U
7440-38-2 |Arsenic__ 11.1]_
7440-39-3 |Barium 44.3 (B
7440-41-7 |Beryllium 1.0|0
7440-43-9 |(Cadmium __ 3.0|U0
7440-70-2 |Calcium__ 65400 _
7440-47-3 |Chromium_ 3.0(0
7440-48-4 |Cobalt 6.0|U0
7440-50-8 |Copper 2.010
7439-89-6 |Iron 12.00
7439-92-1 |Lead 2.04{U
7439-95-4 |Magnesium 19900
7439-96-5 |[Manganese 2.0{0
7440-02-0 ([Nickel 12.0{0
7440-09-7 |Potassium 68507 __
7440-22-4 [Silver 3.0{U0
7440-23-5 |Sodium 583004 _
7440-62-2 |Vanadium_ 14.21B
7440-66-6 |Zinc 3.04U0

Clarity Before:

Clarity After:

’ lllmmﬂ%mnﬂdmmﬂﬁmhdmhﬂUMI:3

o rd fdtd

|

HERNN

G
"
o
£
H
o

Artifacts:

"FORM I - IN

ILMO3.0
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INORGANIC ANAL

Lab Name: LOCKHEED ANALYTICAL_SVC__

Lab Code:

Matrix (soil/water):

Leval

% Solids:

LOCK___

(low/med) :

Case No.:

LOW

0.0

WATER

B95-05

CLP
1

YSES DATA SHEET

Contract:_HANFORD

SAS No.:

CLIENT ID NO.

BOFKD4

SDG No.: LK4561

.Lab Sample ID: L45%7-16_

Date Received: 05/25/95

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

Color Before:
Co;or After:

Comments:

Concentration

CAS No. Analyte C Q
7429-90-5 |Aluminum 33.0(0
7440-36-0 |Antimony 54.2|B
7440-38-2 |Arsenic___ 4.3(B
7440~39-3 [Barium 52.5|B
7440-41-7 |Beryllium 1.010
7440-43-9 |Cadmium 3.0i{U
7440-70-2 |[Calcium 105000 _
7440-47-3 |Chromium_ 11.4
7440-48-4 |Cobalt 6.0{U
7440-50-8 |Copper 2.0|U
7439-89-6 |Iron 12.0(U0
7439-92-1 |Lead 2.0|U
7439-95-4 |Magnesium 23900 _
7439-96~5 |Manganese 2.0|0
7440-02-0 |Nickel 12.0|U
7440-09-7 jPotassium 6510 _
7440-22-4 (Silver 3.0|0
7440-23-5 |Sodium 31600 _
7440-62-2 |Vanadium 3.0(|B
7440-66-6 |Zinc 3.0(0

Clarity Before:

Clarity After:

Ii || |IWTUWNUMT“UU"ﬂmﬂjmﬁjmﬂjwﬂdmﬂjml 2

=]
[1)]
"
5
-
[
]

Artifacts:

FORM I - IN

ILMO3.0
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Metals Analytical Data
Technical Review Checklist

(Analyst) T
[ Avalyst Name fprine: N\Opgh [ nsvumens ¢ 25 [ et 717
P— —
Batch Number Cllent Name Code Comments B"“"S*:; . J“csm
200D (G aaded o /Lzy}eﬂdﬂ ' ' o~ A
| ‘ .
S0 BWT W LD~ ON Ni <
TODE ANOMALY . — e
10 frap Blank data was not within criteria .
11 Laboratory Controi Sample was not within criteria
12 Duplicate Pracisich was not met
13 Matrix Spike recovery was nat within criteria
00 Other

Compisteness Review
1. Were the standard operating procadures (SOP) followed? /’
2, Are all raw data available and labeled properly {e.g., methods used, -~
units, sample iDs, dilution factors, reruns)?
3. Ara gll abnormalitiss in the raw data noted and/or explainad? /
4, Wera all the client sampies analyzed far ail constituents and QC as -
spacified on the LAL Bench Sheats?
Data Quality Asssssment Ve
5, Was the sampie properly presarved and analyzed within the msthod-
spacified holding time?
6, Were the instrument calibration criiorin met? /
7. Ara the initial and continuing calibration verification samples data - :
bracksting the samples of interest within criteria? i
8. Are tha brackodnc initisl and continuing calibration blank data within
criteria? .
9. For IC'P Only: Are the interfaranca chack standerd recovery data within
| critoria?

Notes and commaents:

1 certify, to fho bast o!mylmowlodyo. that the date are acceptable and in compiance with the lsboratory policies and cliant requests,

N Y R ki

Analyst SegnatureIDato

589




ANALYST: Q“ l&)

DATE:

b-|SAT

cevicaL sTD: AU

crA STD(D A4 24lC

ELEMENT.

FURNACE RUN LOG

ZE

As

STD 3 (ABS):

O o

INTEG. TIME 5 SEC
lcvsTD( ) QYASS -

BATCH No.
S0 GHD

S30

BAT

DATA FILE: ZEAS/66.4

RUN START TIME:_[3:3 D POST SPIKE TRUE (ug/L)__ 20
= = ——
[ cup [ sampLE | DF | COMMENTS __ cur | sampLe | DR | COMMENTS |
001 | R0 D N P ) :
002 {0 e il %
003 >5 ;
004 s0O
008 oo
006 FT0
007 eV
008 20
009 Cd
i| 010 PR S3obh D :
o1l Lecusaobhd 433
012 uihiiler Lyehi-fi
013 P28
il 014 los TA4% '
o1s /49l '
016 |pewssowcr
017 llesdSsobht— +3+R
018 Y
019 4
" 020 ¥s —{07%
021 Lyt - ' |
022 | 1\
\
\
026 \
027 \
028 \ \
029 | \
-
031 :
032 :
033 |
034
035
|LLo3s ’
. oz
o fless | ] %UD o AH :
l 039 ]_ | — g S__—im — e ———————————
' ANALYST:%)!] n: pate: o6 ceviEwer: " DATE:
170
LAL-95-LOG-0714 Page
, : 590




LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET -
: CUSTOMER SaAMPLE NO.

BODKDS -
Lab Job Name:BECHTEL-HANFORD Contract:_
Lalb Code:LAS Case No.: SAS No.: - SDE No. :Li4561
Matrix: (soil/water) WATER Lab Sample ID:L4561-1
Sample wt/vol: 5.00 (g/ml) ML : Lab File ID: D4330
Level: (low/med) LOW Date Received: 5/20/95
% Moisture: not dec. 0 . - Date Analyzed: 5/24/95
GC Column:RTX502.2 ID: 0.53(mm} - Dilution Factor: 1.00
Soil Extract Volume: 1.00 (ML) - 80il Aliguot Volume: 1.00 (ul)
, CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/Kg) UG/L_ Q
74-87-3--------- Chloromethane 10.10
74-83-9--------- Bromomethane 10.|U
75-01-4-----=---- vinyl Chloride 10.|U
75-00-3------=--- Chloroethane 10.|U
75-08-2~-~------ Methvlene Chloride - 10.(U
67-64-1~---=~==~- Acetone 7. J
75-15-0-~~n=m=-- Carbon Disgulfide 10.|U0 =
75-35-4--------- 1,1-Dichloroethene 10.|0
F5-34-3 = ------ 1,1-Dichloroethane 10.|U
540-59-0Q-~-~~---- 1,2-Dichloroethene (total) 10.|U
67-66-3---w~s=== Chloroform 10.|0
107-06-2--~~-= == 1,2-Dichloroethane 10. |0
78-93 -3 w - - Z2-Butanone 10.|0
71-55-6----=-~~=-- 1,1,I-Trichlorocethane 10.|U
56-23-5-~--~---- Carbon Tetrachloride , 10.|U0
F75-27-4--------- Bromodichloromethane 10.|U

. 78=-87-5-c i m 1,2-Dichloropropane 10.|U
10061-01-5------ cis-1,3-Dichloropropene 10.10
79-01-6~--------- Trichlorcethene 10.|U
124-48-01-=n-m-~- Dibromochloromethane , 10.10
79-00-5--------- 1,1,2-Trichlioroethane 10.|U
71-43-2========--= Benzene 10.|U
10061-02-6«~=-=-=-- trans-1,3- chhloropropene 10.iU0
TE-25-2--~--~w~~ Bromoform ) 10.1U
108-10-1-~------ 4-Methyl -Z2-Pentanone 10.|0
591-78-6-wwmm-=- ~2-Hexanone 10.10
127-18-4--~~-~-- Tetrachloroethene 10.1U
79-34-5-------~- 1,1,2,2-Tetrachloroethane . 10.|U
108-88- B—Leﬁ----Toluene 10.|U
108-90~7~=~=-=-=-==-- Chlorobenzene 10.|U
100-41-4--~----- Ethylbenzene ' 10.|U
100-42-5------~--5tyrene 10. (O
1330 20-7----~--Xylenes {total) 10.|0

FORM I - CLP VOA 3/90
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS .
CUSTOMER SAMPLE NO.

‘ BODKDS
Lab Job Name:BECHTEL-HANFORD Contract:_

Lab Code:LAS Case No.: SAS No.: | SDG No.:L4561

Matrix: (so0il/water) WATER Lab Sample ID:L4561-1

Sample wt/vol: 5.00 (g/ml) ML Lab ﬁilé ID: D4330

Level: (low/med) LOW Date Received: 5/20/95

% Moisture: not dec. 0 : Date Analyzed: 5/24/95

GC Column:RTX502.2 ID: (.53 (mm) - Dilution Factor: 1.00

Soil Extract Volume: 1.00  (uL) Soil Aliquot Volume: 1.00 (ul)

' CONCENTRATION UNITS:
Number TICs Found: 0 {ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

L Y A )

FORM I - CLP VOA-TIC 3/90
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LOCKHEED ANALYTICAL
VOLATILE ORGANICS ANALYS

Lab Job Name:BECHTEL-HANFORD

SAS

Lab Code:LAS Case No.:

LABOCRATORY
IS DATA SHEET E
' CUSTOMER SAMPLE NO.

: BODKD1
Contract: _

No.: SDG No.:L4561

Matrix: (soil/water) WATER Lab Sample ID:L4561-5

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D4331

Level: (low/med) LOW Date Received: 5/20/95

% Moisture: not dec. 0 Date Analyzed: 5/24/95

GC Column:RTX502.2 ID: (.53 (mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (ML) Soil Aliquot Volume: 1.00 (ulL)
CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/Kg) UG/IL_ Q
74-87-3-----~--- Chloromethane 10.|0
Jh-83-Q---mzena- Bromomethane 10,10
FE5-01-4~ - ——— - Vinvl Chloride 10.{U
75-00-3-----~--- Chloroethane 10.|0
75-09-2---~~----- Methvlene Chloride 10. |0
67-64-1-rr-n---- Acetone 10.|0
T5-15-0=-=====w-- Carkbon Disulfide 10. U
J5-35-4--------- 1,1l-Dichloroethene 10.1|U0
75-34-3--------- 1l,1-Dichloroethane 10. |0
540-59-0~------- 1,2-Dichloroethene (total) 16.|U
67-66-3--------- Chloxoform 10. |0
107-06-2---~~—~~ 1,2-Dichlorocethane 10. (0
78-93-3-=-==~w--~- 2 -Butanone i0.|U
71-55-6--------- 1,1,1-Trichloroethane 10.{U
56-23-5--------- Carbon Tetrachloride 10. |0
T2 T~ m e Bromodichloromethane 10.(U0
78-87-b-------~-~ 1,2-Dichloropropane 10. (0
10061-01-5------ cls-1,3-Dichloropropene 10. (U
79-0L-6--------- Trichloroethene 22.
124-48-1-------- Dibromochloromethiiane A0.1U
TO-00«5~wuua-——-- 1,1,2-Trichloropethane 10.{U
F1l-43-2--c--a-nu- Benzene 10. |0
10061-02-6--~~-~ trans-1,3-Dichloropropens 10.1{U
75-25-2-------~~ Bromoform ' 10.|T
108-10«1~wws—---- 4-Methyl-2-Pentanone 10. |0
581-78-6------~ - 2 ~-Hexanone . 10. |0
127-18-4--------~ Tetrachloroethene 10.|U
79-34-5------- --1,1,2,2-Tetrachloroethansa 10.|U
108-88-3-------- Toluene 10.1U0
108-90-"7T~-~-~~-- Chlorobenzene 10.1|0
100-43-4-==~wo-- Ethylbenzene 10.{U0

- 100-42-5~~-~+---Stvrene 10. |0
1330-20-7+------Xyleneg {(total) 10.|U

FORM I - CLP VOA

3/90
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’ LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED CCMPOUNDS
- CUSTOMER SAMPLE NO.

' BODXD1
Lab Job Name:BECHTEL-HANFORD Contract:,

Lab Code:LAS Case No.: SAS No.: . .8DG No.:L4561

Matrix: (soil/water) WATER Lab Sample ID:L4561-5 )

Sample wt/vol: 5.00 {g/ml) ML Lab file ID: D4331

Level: (low/med) LOW Date Received: 5/20/95

% Moisture: not dec. 0 ; Daté Aﬁalyzed: 5/24/95

GC Column:RTX502.2 ID: 0.53(mm) '~ Dilution Factor: 1.00

Soil Extract Volume: 11.00 (ub) Scoil Aliquot Volume: 1.00{ulL)

: CONCENTRATION UNITS:
Number TICs Found: 0 {(ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

LI I}

FORM I - CLP VOA-TIC 3/90
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LOCKHEED ANALYTICAL
VOLATILE ORGANICS ANALYS

Liab Job Name :BECHTEL-HANFORD

Lab Code:LAS Case No.: SAS

LABORATORY
IS DATA SHEET

CUSTOMER SAMPLE NO.

BODKD#6

Contract:,_

No.: SDG No.:L456

Lab Sample ID:L4597-2

1

Matrix: - (soll/water) WATER

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D434l

Level: {low/med) LOW Date Received: 5/25/95

% Moisture: not dec. 0 Date Analyzed: 5/26/95

GC Column:RTX502.2 ID: 0.53 (mm) Dilution Pactor: 1.00

Soil Extract Volume: 1.00 . (ML) Soil Aliquot Volume: 1.00 (ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L_ Q
74-87-3---=-==---~ Chloromethane 10.|U
F4-83-Q-cwmm=nm-- Bromomethane 10.1U
T5-01l-4-~---=--=-- Vinyl Chloride 10.t0
75-00-3--«www==- Chloroethane 10.10
75-09-2--~~------ Methylene Chloride 10.10
67-64-1l-n~------ Acetone 6. J
75-15-Q~=«======- Carbon Disulfide 10.|U
75-35-4-«nm-m--- 1,1-Dichlorcethene 10.|0
75-34-3------=--~ 1,1-Dichloroethane 10.|0T
540-59-0---==~v=~=- 1,2-Dichloroethene (total) 10. |0
67-66-3«======== Chloroform 10.1U
107-06-2~==~==-=--- 1,2-Dichloroethane 10. (U
T8-93-3-----o--- Z-Butanone 10. (0O
71-55-6------«-- 1,1,1-Trichlorcethane 10.{U
56-23-5--------- Carbon Tetrachloride 10.|U
75-27-4-------=~-~ Bromodilchloromethane 10.1|0U
78-87-5-~---e-m-- 1,2-Dichloropropane 10.1{U
10061-01-5-==~~- cig-1,3-Dichloropropene 10.{U0
JO-01l-6---w=uw=- Trichloroethene 10.|U
124-48-1-~==~~~- Dibromochloromethane 10.|UT
79-00-5---===wn~- 1,1,2-Trichloroethane 10.|U0
T1-43-2«mem=m==— Benzene 10.|U
10061-02-6~-~-~-- transg-1,3-Dichloropropene 10.|U
F5-25-2----0waw. Bromoform 10.10
108-10-1--=-=-~=--~ 4-Methyl-2-Pentanone 10.4{U
591-78-6G~======"- -2 -Hexanone 10.1U
127-18-4---=«-=~~ Tetrachloroethene 10.|U
79-34-5---ve-m~- 1,1,2,2-Tetrachloroethane 10.|U
L08-88- 3——---——-Toluene 10.|U
108-90-7---=====« Chlorobenzene 10.1U
100-41-4-------- Ethyvlbenzene 10.10
100-42-85-=wniwn- -Styrene 16.|U
1330 20 T — == Xvienes {total) 10. |0

FORM I

CLP VOA

3/90
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Lab Job Name:BECHTEL-~HANFORD

Lab Code:LAS

Matrix: (soil/water} WATER

Sample wt/vol:

Level: {(low/med) LOW

o

GC Column:RTX502.2 ID: 0.53 (mm)
Soil Extract Volume: .1.00°  (ul)

Number TICs Found: 0

% Moisture: not dec. 0

LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSTS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Case No.: SAS No.: . .

5.00 (Q/ml) ML Lab File ID:
Date Received: 5/25/95

Contract:

CUSTOMER SAMPLE NO.

BODKDé&

SDG No.:L4561

Soil Aliquot Volume:

Lab Sample ID:L4597-2

D4341

Date Analyzed: 5/26/95

Dilution Pactor: 1.00

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L_

1.

00 (ulL)

COMPOUND NAME

EST. CONC.

L T Y

FORM I - CLP VOA-TIC

3/90
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. LOCKHEED ANALYTICAL
VOLATILE ORGANICS ANALYS

LABORATORY
IS DATA SHEET

CUSTOMER SAMPLE NO.

3/90

) BODKD3
Lab Job Name:BRECHTEL-HANFORD Contract: _
Lab Code:LAS Cage No.: SAS No.: SDG No.:L4561
Matrix: (soil/water) WATER Lab Sample ID:L.4597-5
Sample wt/vol: 5.00 {(g/ml) ML Lab File ID: D4342
Level: (low/med) LOW Date Received: 5/25/95
% Moisture: not dec. 0 Date Analyzed: 5/26/95
GC Column:RTX502.2 ID: 0.53 {(mm) Dilution Factor: 1.00
Soil Extract Volume: 1.00 . (ML) Soil Aliquot Volume: 1.00 (ul)
CONCENTRATION UNITS:

CAS NO. COMPQUND {ug/L or ug/Kg) UG/L_ Q
74-87-3--------- Chloromethane 10.|U
74-83-9--------- Bromomethane 10.|U
T5-01l-4--ue-—--- vinyl Chloride 10.1U0
75-00-3--vmm=aana Chloroethane 10.{0
T5=-09=2~=ww----- Methvlene Chloride 10.10
67-64-1------~-~--~ Acetone 10.|U0
F5-15-0~=-~------- Carbon Disulfide 10.|U
75-35-4-----nu-~ 1,1-Dichloroethene 10.|U0
75-34-3--------- 1,1-Dichloroethane 10.|U
540-59-0-------- 1,2-Dichloroethene (total) 10.|U
67-66-3~--cncm-= Chloroform 10.|U
107-06-2------=~- 1,2-Dichloroethane 10. |0
78-93-3-------~-~ 2-Butanone 10. |0
71-55-6----~----- 1,1,1-Trichloroethane 10. |0
56-23-5rmmma—a-- Carbon Tetrachloride 10.|U
75-27-4--------- Bromedichloromethane i0.|U

F78-87-5--------- 1,2-Dichloropropane 10.!10
10061-01-5-~=~-- cig-1,3-Dichloropropens 10.{0
79-01l-6------~~~ Trichloroethene 10. 10
124-48-1~=~nmwe-- Dibromochlorcocmethane 10.|U
T 005w o me e —— = 1,1,2-Trichloroethans 10.]U
Tl 3D mmmmme e - Benzene 10.|U
10061-02-6-~--~--transg-1,3-Dichloropropene 10. |0
75-25-2+-------- Bromoform 10.(0
108-10-L---~c=wu- 4-Methvyl-2-Pentanone 10.|U

- 591-78-6--------2-Hexanone - 10.10
127-18-4- -~~~ - Tetrachloxroethen 10.|U
79-34-5--------"- 1,1,2,2-Tetrachloroethane 10.|U
108-88~3~-~-----Toluene 10.10
108-90-7------~-~ Chlorobenzene 10.10
100-41-4-==-c~=- BEthylbenzene 10.10
-100-42-5--------8tyrene 10,40
1330-20-7-~------Xyleneg (total) 10.1{0

FORM I - CLP VOA




VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Job Name:BECHTEL-HANFCRD ' Contract: .

Lab Code:LAS
Matrix:
Sample wt/vol:

Level:

o,

GC Column:RTX502.

LOdKHEED ANALYTICAL LABORATORY

CUSTOMER SAMPLE NO.

- BODKD3

Case No.: SAS No.: . ,8DE No.:L4561

(soil/water) WATER Lab Sample ID:L4597-5

5.00 (g/ml) ML Lab File ID: D4342

(low/med) LOW Date Received: 5/25/95
¥ Moisture: not dec. 0 ; Date Anélyzed: 5/26/95

2 ID: 0.53 (mm) " Dilution Factor: 1.00

Soil Extract Volume: 1.00 (uL}) Scoil Aliquot Volume: 1.00 (ul)

CONCENTRATLON UNITS:

Number TICs Found: -0 {ug/L or ug/Kg) UG/L_

COMPOUND NAME RT EST. CONC. Q

FORM I - CLP VOA-TIC 3/90

70¢




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

Client Sampte ID: BOFKD1 o LAL Sampie ID: L4561-10
Date Cotlected: 18-MAY-95 Date Received: 20-MAY-95
Matrix: Water ' . ; Llogin Numbers L4561
SDG: LK4561

I
=2 S e

Gross Alpha 16-JUN-95 GR ALP/BETA.LAL-0060 23735 7.0 3.4 3.8 c pCi/L
Gross Beta 16-JUN-95 GR ALP/BETA LAL-0060_23735 12.9 2.8 3.5 pCi/L
Total radio-strontium 19-JUN-95 SR-90 LAL-0196_23734 -0.10 0.57 1.0 pCi/L

Page 1 788




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

Client Sample ID: BOFKD1 o LAL Sample ID:z L4561-15
Date Collected: 18-MAY-95 " Date Received: 20-MAY-95
Matrixs Water ’ ° Login Number: L4561
SDG: LK4561
SEE s R e e s O
c-14 13-JUN-95 C-14 LAL-0209 23714 29. 9. 85. pCi/L
H-3 15-JUN-95 TRITIUMCH3) LAL-0066_23736 340 220 250 pCi/L

Page 2 789




LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01) T
Bechtel Hanford, Inc. '™ Richland, WA
Bechtel Hanford Project (Praject BECHTEL-HANFORD)

Client Sample ID: BOFKD3 oo LAL 'Sample ID: L4597-10
Date Collected: 23«MAY-95 Date Received: 25-MAY-95
Matrix: Water g Login Number: L4597
SDG: LK4561
Zet sl G s e et Tt

Gross Alpha 16-JUN-95 GR ALP/BETA LAL-0060_23735 8.1

Gross Beta 16-JUN-95 GR ALP/BETA LAL-0060_23735 9.5

Total radio-strontium 19-JUN-95 SR-90 LAL-0196_23734 -0.09

Page 3 790




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

client Sample ID: BOFKD3 S LAL ‘Sample ID: L4597-15
Date Collected: 23-MAY-95 ‘Date Received: 25-MAY-95
Matrix: Water ‘ " Legin Number: L4597
SDG: LX4561
kG S S e oSy ) R 7 S S S S e
c-14 13-JUN-95 C-14 LAL-020%9_23714 155. 77. 85. _ pCi/L
H-3 15-JUN-95 TRITIUM(H3) LAL-0056_23736 5520 550 250 pCi/sL

Page 4 791
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CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION -

Radioanclide Am-241 ' ~ Customer: LOCKH.EED ENGINEERING & SCIENCES (
Half Life: ’ 432.7 £ 0.5 years p.0.No.: 06LAB1245
Catalog No.: 7241 * Reference Date: November | 1991 12:00 PIT.
Source No.: 388-100-1 Coatainod Radiosctivity: 0.997 L.
Description of Solstion .
a, Mass of solution: 5.0007
b. Chemical form: AmCD in 0.5N HQ '
¢. Carriar content: Nons addad ‘
d. Density: : 1.0077 gramini @ 20°C.
Radiod L.
Noas detected
Radicactive Demaid
‘ Noos detected -
Radi lide C coati
0.19%4 Wgam,
Method of Calibeation N

Waeighed aliquots of the solution were asssyed using s liquid sciatillstion coumer.

Uncortainty of Messwemsat

8. Systamatic uncertzinty in instrument calibeation: +2.0%
b. Random uncertainty in assay: +0.7%
<. Random wacertsinty in weighing(s): +*0.0%
d. Total uncectainty st the 99% coafideace level: *2.7%
NIST Toceshilisy
mm-wm»ummas—uurﬁ.ﬁg
Nols

1. Nuciesr data were takan from “Tabis of Isotopms”, Seventh Edition, edited by Virginia 8. Shirley.

2. IPL pesticipates in as NIST messurement sssarsnce progroms 10 estahlish snd msimtain implicit
teaceubility for s mamber of suctides, based on the bliad asssy(and later NIST certification) of Standerd
a-u—mmhm anlnntyauif_lu.u)




NOICDOOK NO. o =

Continued FromPage

l

panEcﬁ f'\’m'ﬂ’\/ -6 da Ll{a ¥ Lcs

J S‘aZZ(pc

|

econd ki vel

Date:ﬁﬁ_‘ﬁs Preparer’s Name: éj - {( )ﬁ[%:

Pipet Check / Balance Wt. Check Done (vf
Diluted Source ID (log#): 1[~225- 66 ~ |
Diluent used: 0 . £ N HC ‘

ISOTOPE DILUTION RECORD

fim =241

A: Sourceactmty 2{7Joo 0(/”"/4 (‘?774 PFC‘ /?’ )

B: Amount of source transferred: {0 - 32 25 3

. C: Total amount of dilution; _ (00 {029 g/

B D: Activity of dilution (A*B/C): 2 237. 7o df*ﬂ/ g/
L E: Density of Diluent: _/~ 00/ % / ml

— +* F: Activity by volume (D*E): _2 240 . 14 d’pm [l

Date: 'fl 7( 2 2

B fe
Dilution Log Book ID: '?'8_'5%‘ ?2’35'3“ &
— Reviewed by: ?/ '

- Signed

7

I i -
: = I : I ;_7____
Tl_ L 5 2 ] < ] T el ng ) . 55 5}
LG d{gtwd L = 4 LES @ /I’e’""i Jt;sff el 717
Cedialod (. 0k ol V la bl e, | Ghads Wtlpars
A ' f . " : i I, 1220 3
) i A 2 |d 4" Jigl =i Ploe ‘
: Cs ' -’ /14 - :hLe ' ¥* 97}{11 pGV L"J (‘.4 l'\'l.h p G . (E;-;Ptu) /
“Cal e g | bodoo it | S0 et ur d Joale d | (5 8% ol wopirusdontse Mg
o (SQWIQ m d.mowr.b as P%b‘\) Read and tinderstood By 816
5IR-3
/J’%m) (1) m L/’;;Z} /> S




L sd 57377
AL SERSI
R-.‘-.S -
U.S. Environmaental Protection Agency

Environmantal Monitoring Systems Laboratory-Las Vagas
Nuclear Radistion Assassment Division

Calibration Certificate

Description

”“““Q“Nﬁ“lStrontium-Qo ] ‘ Hait-tie) 28,

Nominal activiy I 27 I I nang Suras I
Nomnal volume E o amosule/ootile MM 94003-1

Measuremenl  Activity of principal radionuclide

Actevity pav gram of this tolution

r 5.40 _] { nano wwe| « | strontium-90 |

at 0400 haurs PST on AEil 1, 1994

Activity of daughter radionucilide

The peancigsl activity was accampanied 5t 1he o 1wne by

r5.40 J Lnanow'“l Por gram
of the daughier nuciide I Yttrium_go I

Toaf of this

Approximétélg 5.0 ¥

Maethod of measuremant

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

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

selul Lif ’
u Lile This sedionuciids has decared theough hall lives since it was abiswed by EMSL-LV

W recemmend 1hat this sakutien thevis not 5e used sher I m;g;;st 1994 l

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

817

B _ - CHT 3C¢



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

d ; ::s:;lht?:n % | of the principal activity
2 ’ ',?5.‘.“,2“ %] of Ihe]principal activity
@ tee;:a‘th::n % | of the principal activity

The activity of impurity (1) is not {2) is not (3) is not
inciuded in tha quoted figuras of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radicactive
concantration of the principsl activity had a standard error (sm) not greater than ¢ .1 %

(The 99.7% confidence limits are given by tism] where t is obtained from the student t factor
for the degree of freedom (n-1)).

The maximum uncertginty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmaetic summation of the
positive and negative systematic error (+8 ~ §° ). Thess have been estimated not to exceed

4'3-8*“ -3.8$

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

the quoted result from the true value. k is a combination of random error {tsm)] at the 99.7%
confidencs limits and the worst case estimate of the systematic srrors (+§. -3 ')

The overall uncertainty is therafora casiculated on the basis of + [t(sm} +6] .- [ﬂsml +63

andis §+4 0 %]|. |- 4.0 %{of the quoted radicactive concentration.

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

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

Chemical Carvier content per gram of solution: ' Qther components:

Composition ' . :

of s;z:im . 30 micrograms strontium 0.1 M HC1
Praservative:

Remarks

April 26, 1994

Date Certificate Prepared

Approval Signature

Revised 1/84




Notebook No. O_Qg_,d';

ziéJEcr s - ?/O Continued From Page

B INITIAL STANDARD DILUTION RECORD -
: _, B Standard Information: i -

— || 1sotope: ,\g‘ s ? 0 Vendar: CPA-

: Activity of Standard Received: | 2.7 %07 uCi Vendor .I.D. ¥ %’400 3-1

~ || weight of Standard Recsived (@): 3 -0 _g LAL I.D. #: AcC5a} ‘
| || standard Activity tpCirg): &.tf v10® pCilg . | NIST Traceable ? A%

=~ f Halflife in Years or Days: & 8 : b yrs Certificate #: 0‘7‘) 093 - |

B Reference Date: 4 /l ’( cﬁ"f Receiver's Name: K . ‘CPQL

Date Recsivad:

£-3-4Y

e ——

Primary Dﬂutior;_: -—s_-j
Balance Verification?: V! 7.5
Diluent Used: 0-1Hnidc]
a: Decay Corrected Standard Activity (pCi/g): ; 4 X140 2 pCi/g
b: Weight of the Source Transferred {(g): L{ 9 (o 70 g
c: Total diluted weight {g): "f Ci - Cl ' g
d: Total Diluted Yolume {mL) 5'—0 (1118
e: Activity of Dilution by Weight (pCi/g) [a*b/cl 5’ 3’1 g L{' ‘pCﬁg
f: Calculated Densitvf;f Solutioﬁ {g/rol) [c / d): o. 778 L ’ g/mL
g Activity of Dilution by Volume (pCiIle (e " fh g 36 L{' L{' pCi/mL

— o . uq, ol ?3 47‘2",?33—/:};,

h Dl!ut:on Logbook 1.D. #: 2 11 4L i

Prepared By: T)’WV\L" u()(ﬂ/[,? Preparation Date: L - ' ¢ - ‘? ‘-{'

\ Reviewed By: Q@L w«-«u\

Review Date:

L4

6/30/54

' ] : Signed.

. Pur:ty.lCross Check arformed By: Check Date: 819
L A .
: < éﬁ\ o
Date Signed Date
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4 | o
provect _Gorass ﬂ/{‘béht/ﬁeﬁ [ CS

Notebook No. Q¥?7y

Continued From Page

T i T 1 00T 7 17 01 It

Isotope:

From NIST traceable standard?:

Vendor or Certificate 1.D. # of parent standard:
Diluted source logbook 1.D. #:”'

Balance verification?:

! Diluent used:

B

T T T T T T T T T LT

e e : - @‘3
Ar-2491 4l S.Y—90

(/e\s

A2t  F Pl — 3 88—juvo-]
S 7 NEsST SEM 49136

Am-241 i 0225 Lo~/
Cp-90 G} 822y -3~

Ve

O. I N Hwoz

| "Diluent: .
! “Density of diluent (g/ml):
{a. Parent standard activity:
ib. Amount of standard transferred:
c. Total amount of dilution:
1d. Activity of dilution [a*b /¢l
§ Dilution logbook 1.D. #:

Prepared by: (Voo MUATwr

rMAa

0,) N Hn 03 + 4/2,.,60\,5,&000%1

A~ 241 FgiogCe/mb

S =10 £ 00 0yC it o~ B/1 /75 K-

A2 R A
Sin~%° . kil

'S'OO;...L

A2 91 TET p&fm &

SrY-g° fé/ogg;/;_L_:w_wjﬁ_ -
. i0:F p& fad o /9y i

U

Reviewed by: -

)

*If the diluent remains unchanged from the diluent used for the dilution source, then & weight dilution of a volume unit source can be performed without 8

93 —-0641Y- 94

Preparation date:  § /e /oy

I_J

—

Apra) u‘)m&é’: . Review date: 2~ 70-¢ .94 I___

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

——

——

s

LAL-91-SOP-0174

I

N T O T O

| N
. . Read and Understood By 8 2 C
) Y LA - Iy
/ # " Signea Date Signed Date




o A LA T TR AR e =5 225 =60 - (T AN
CERTIFICATE OF CALIBRATION
ALPHA STANDARD SOLUTION -

Radionuctide Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Haif Life: 432.7 £ 0.5 years P.O.No.: 06LAB1245
Catalog No.: 7241 Reference Date: November 1 1991 12:00 PST.
Source No.: 388-100-1 Contained Radioactivity: 0.997 «Ci.
of Soloton C
a. Mass of solution: : 5.0007
b. Chemical form: AmCl3 in 0.5N HC1
¢. Carrier content: Nooo added
d. Density: : 1.0077 samiml @ 20°C.
Radici e '
None detected
Radioactive Deughters
None detected
Radicanclide Concentratiom
0.1994 WCilgram,

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

Uncertsinty of Meassrcmet

&. Systematic uncertainty in instrumeat calibration: +2.0%
b. Random uncertainty in assay: +0.7%
¢. Random uncectainty in weighing(s): +0.0%
d. Total uncertainty at the 99% confidence level: +2.7%
NIST Tocoability :
This calibration is implicitly tracesble to the National Institute of Standards and Technology.
Nodes

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

2. IPL pasticipates in an NIST measurement assurance program to establish and maintsin implicit
traceability for 8 pumber of auclides, based on the blind assay(and later NIST certification) of Standard
Refiorence Materials. (As in NRC Regulatory Guide 4.15)

, 1300 No. Keystoms Stroet., ‘ _ 821
| Bucbask, California 91504 o .

(818) 843 - 7000




- | THIS IS A PHOTOCOPY OF THE CERTIFICATE
BN AN WHICH 1S BEING MAILED TO YOU UNDER '
: - SEPARATE COVER.
W/

National Tnstitute of Standards & Tectmnology

ertificate

Standard Reference Material 4919-G
Radloactivity Standalrd

This standard reference mteriil was

- Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity concentration
Reference time

Overall uncertainty
Photon-emitting impurities
Alpha-panic!é-cmitting impurities
| Half life

Measuring instrument

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule ®°
Strontium-90 plus yttrium-90 plus approximately
95 ug each of non-radicactive strontium andt
yttrium per gram of 1-molar hydrochloric acg @
Approximately 5.0 grams '
4514x 10° B g?

1200 EST August 1, 1990

48 liquid-scintillation counter

in the Center for Radiation Research, Jonizing Radiation

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

Gaithersburg, MD 20899

“iuary, 1991

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

*Notes on back
822




NOTES
m Approximately five milliliters of solution. Ampoule specifications:

body diameter 165 = 0.5 ram
wall thickness 0.60 = 0.04 mm
barium content less than 2.5 percent
lead oxiie content less than 0.02 percent
: other heavy clements trace quantities

Solution density s 1.014 0002 g/mL at 215 °C.

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

a) liquid-scintillation measurements 0.01 percent
b) gravimetric measurcments 0.05 percent
c) dead time 0.10 percent .
d) background 0.01 percent '
¢) detection efficiency 0.30 percent
f) decay-scheme data 0.10 percent
g) half life 0.01 percent
h) radionuclidic impurities 0.10 percent

@ The limit of detection for photon-emitting impurities is:
0.01 y s'g" between 50 and 1900 keV.

) The limit of detection for alpha-particle-cmitting impurities is:
0.05 as'gl
@ NCRP Report No. 58, 2nd Edition, February 1985, p. 365.

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

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

The activity of the strontium-9Q 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 pe:
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsion-
type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to
prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-scintillation
vials that cover a range of sample-solution masses should be prepared and monitored over several

days to ensure that the efficiency is constant.

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

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

TO CONVERT FROM EST TO:
EDT Add 1 hour
CDT Same as EST
CST. Subtract 1 hour
MEE Subtract 1 hour
MET Subtract 2 hours
PDT Subtract =~ 2 hours
PST . Subtract 3 hours
UTC

Add 5 hours
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u.5. Environmentnﬂl Protaction Agency
Environmaental Manitoring Systems Laboratory-Las Vegas
Nuctear Radiation Assescment Division

Calibration Certificate’

Description

Prwvncmat 'f"'“"“"‘“‘rStrontium-QOJ . . Hall.Lie 28 .
Mominal actenty l 2‘7 J [ NanQ Suwes I

Nommal volume E ™ n amogule/bollie . 94003-1

Measurement  Activity of principal radionuclide

Actrrty par gram of this solution

{ 5.40 1[ nanoww] «[ strontium=-90 |

woworowsrston| April 1, 1994 |

Activity of daughter radionuclide

The prncigsl activity wes sccomaanied 5t the queted time by

l 5.40 Jr nanow-_'l Por gram

ol (he daugher nuckide l Yttrium-90 ]

Total mass of this solution

Approximately 5.0 *™™

Method of measurement '

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

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

Useful Life : . N ’
. Thas radianyctids has decayed through m Nall lives SinCE o was ot awnes by EMSL LY

Wa recemenand Lhat this talution sheuld not be used after ‘ Aggust 1294 I

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

841
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Purity The manufacturer states that acuvities other than that of the principai nuclide
and of its daughter nuclides, if any, were estimated/known to be;

(1 ?::;‘h‘%" % 1 of the principal activity

2) L?j;‘hgn %] of the principal activity
. less than . -

{3 equal to % | of the principai activity

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

Random Errors
The precision of this standard was such that the cartified value of the radioactive
concentration of the principal activity had a standard error (sm} not greater than 0.1 %l

{The 99.7% confidence limits are given by tism) whare 1 is obtainad from the studant t factor
for the degree of freedom (n-1)).

The maximum uné«uimv dus to the assessable systematic errors (dilution, counting, anq
known uncertainty of the standard) is cbtained by tha sspsrate srithmatic summation of the
positive and negative systamatic arror ( + 4 ~ §° ). Thess have been estimatad not to exceed

+3.8 %lor|-3.8 %

the overall uncenainty {often cailed accuracy} is an estimate of the possible divergence of

the quoted result from the true value. it is a combination of random error {tism)] at the 39.7%
confidence limits and the worst case estimate of tha systematic ecrors { +5. -5 ° }

The overail uncertainty is therefore calculated on the basis of + [tism) +4] ., - [tism) +57
andis §+4 0 %]|. |- 4.0 %{of the quoted radicactive concentration.

Decay Schemes This standardization is based cn the following assumptions of the principle nuclide, its
daughter nuclides and impurities (no allowsnce for emror in thess assumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

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

“

Chemicai Carvrier content per gram of solution; . Other components:

Composition " . .

of S‘;‘:ﬂion 30 micrograms strontium 0.1 M HC1
Praservative;

Remarks

W

April 26, 1994

" Dats Centificate Prapared

Approval Signature

Revised 1./84
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B INITIAL STANDARD DILUTION RECORD

: Standarmmatlon o

— || 1satope: ‘ S P ? 0 Vendor:

| Activity of Standard Received: 3.7 X,roq' uCi Vendor 1.D. #

~ || weight of Standard Recaived tg: __ D 0 g LAL 1.D. #:

| || Standard Activity (pCi/g): 5 . l\( X ro*" pCi/g NIST Tracaable ?

[~ || Halftife in Years or Days: & E’ : é.:i vrsl " | Certificata #:

: Reference Date: 4 /’ "qu'f Receiver's Namae:

= ' Date Received:

|

CPA

Pitpn3- ]

Acs5ay |

A%

“q4 403 -

k. e

£-3-94

- ~ Primary Dilution_

| Il Balance Verification?: V! 7.5

| |f Diluent Used: 0- 1M 4]

— || a: Decay Corrected Standard Activity (pCi/g): 5' "{' X{0 pCi/g

: b: Weight of the Source Transferred {g): "{ 9 !Q’[O g

— || e: Totat diluted weight {g}: ‘-f q . q l g

[ |ld: Total Diluted Volume (mL} £o mL

Il e: Activity of Ditution by Weight (pCi/lg) la " b/cl: 531U pCilg__

— [If: Calculated Density of Solution (g/ml) [c / d): O ‘i?&’ L _g/mbL

| llg: Activity of Dilution by Volu;-ne {pCi/mL) la * fl: 5 %J LP'{' pCi/mL

u » A M- H14-82~ )
' (T =— &l ufrjar

h. Dilution Logbook 1.D, #: »1- It =

B | I VY . W AT, W —

bels 94

Prepared By: M u()M, Preparation Date:
) R

6/30/5y

- 0 _ -
\, Reviewed By: Q)j._( L@_ Review Date:

i Purity/Cross Check\%arform’ed By: ] Check Date:

Signed Date Signed
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__MS Ya —“-7_0 , Notebook No.

W
ha |

= Cartnued From Paje —_
SECONDARY/WORKING LEVEL -
STANDARD DILUTION RECORD
Dilution Source lnform;tioﬁ 7 7 7}
isotope: SIV' - ?O
4194 , |

Parent Barcode Number ) /465‘22’\

Vendor or Certificate 1.D. # of i?arent Standard: | EFA‘ 7(/003 - /

Diluted Source Logbook 1.D. #: ? 3-474 P2 |

Balance Verification?: | QLQS

J
Diluent Used: d ‘/ H HC "

;
Dilution .
“Diluent: i ./ M oHel
*Density of diluent (g/mi}: N / A .
a: Parent Specific Activity: A 36 ¢4 an. / mis
‘ b: Amount of Source Transferred: A.00 Ig g
c: Total amount of Dilution: /00- 20 g
d: Total Volume of Dilution: /\/ / A
e: Activity of Dilution f{a *b /el /J/A’

lef: Activity of ﬁimon (a*b/d: 2 6 ZS pG /mﬂ
Dilution Logbookll.D. #: C?ZIL-6 77- 4q - \

Prepared By Q’Z}yu&d) (Jl-) % Preparation Date: 3’2 '?5/
Revuewed By Review Date: /3755
? .

*If the diluent remains unchanged from the diluant used for the dilution source, than a weight ditutjon of a valume unit source
ll can be parforrﬁed without & density conversion, If the diluent changes, a weighted proportion 41

Sity co(wetsmn is neqéssarv

ie 4 4
el OV mp\v :

mw,,— g T

" Signed

-

Date Slgn;d\ 3 % Date )——J i




- - Notebook No. 24"

gHOJ ECTMLW (J)&Q:LTM'HM Continued From Page ——wo—«—

Strontlum Carrier Standardization

- Strontium Carrier {10 mg/mL}:

¢

Use commercially available 10,000 ug Sr/mL ICP Standard or equivalent. Alternatély,
Dissolve 24.16 g of Sr(NO;), in water and dilute to 1 L in a volumaetric flask with

water.

Perform calibration check on a 0.5 mL pipet and then carefully 'pipet 3- 0.5mL
portions of the strontium carrier solution into separate cleaned dried and tared

pianchets. Dry the planchet under a drying lamp. Cool the planchets desiccator
Waa {-eiJ ’?"

| and weigh. Qp GQMLM #7}11&23& ‘(&AAM ¥ , |-5-95
. i — T | cam #2 Calib # 3 W

arrier plus A
ot 16-bods |6-bkoso 6018986 " |

Twoweof  (rapds 103905 | (369
roingimg " | 0-012¢| | 80l245  |p.0 12088

A

AVERAGE Sr(NO,), + STDDEV. = _ 0- 01221 o

Expected mg of Sr(NG,), = cert.value(=10mgofSr/mL) * 0.5 mL * 2.41

Within 3% of expected {12.08 mg/0.5 mL) value {yes/no} AULAD

~ Initial and Dat'e@:u) \ - 10. ’Tg ‘

Read and Understcod By \

Signed

Signed ‘ Date




100 ‘. . | {4 Notebook No. _0_2—_2_51‘_
PROJECT MM%@_ ContlnuedFromPage '

D)
—— di.(a&
L
Strontlum Carrier Standardizaﬂon N az
\ ]
Strontium Carrier {10 mg/mL): | 4‘: -
4 .
Use commercially avaitable 10,000 ug Sr/mL ICP Standard or equivalent. Alternately, ?S
I Dissolve 24.16 g of Sr{NO,;), in water and dilute to 1 L in a volumetric flask with |
— water. | —
‘“_f Perform calibration cheék on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL :
| portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desiccator —
and weigh. —
Calib # 1 Calib # 2 L
Carrier plus |
| planchet wt. é. 4% 6 Y ]
Tare wt. of ]
planchet é L{ﬁ?é ¢ —
Net wt. of carrier oI 0.011672. 0.0]196 -
added {mg) 0 ? ( ! a/ |
- ]
AVERAGE Sr(NO,), + STDDEV. =_0 -0/192 9 £ o.000277 |
Expected mg of Sr(NOQ,), = cert.value(=10mgofSr/mL) * 0.5 mL * 2.41 | .
I Within 3% of ekpected {(12.08 _rng/0.5 mL) value (yes/no) (bj}W |
I | | ]
Initial and Date: M 3 L - ?¢ B
T L Ll i
Continusd on Page
E E ) Read and Understood By &A‘fw‘e_\“} s 8 46
4“ ' ] N . '
Dramm) (D) 3 (5.9 Pt 31 i s 5t/
S a Signed A{ Date / ) __Slgned - ’ bate _
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CERTIFICATE OF CALIBRATION ﬂﬂol\'-\ |

BETA STANDARD SOLUTION

Radionuclide C-14 - Customer; LOCKHEED ENVIRONMENTAL
Half L ife: . 5730 2 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 . pCL
Contained Radioactivity: 40.4 kBq

Description of Solution g .

a. Mass of solution: 5.0242 ' grams.

b. Chemical form: Benzoic Acid Carboxy-C-i4 in 9.1N NaOH

¢. Carrier content: _ None added

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

: None

Radionuclide Concentratién
0.218 uci'g.

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

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +1.8%

b. Random uncertainty in assay: +0.5%

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

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

This calibration is impiicitly traceable to the National Institute of Standards and Technology.

Notes
1. Nuclear data were taken from "Table of Radioactive Isotopes”, edited by Virginia S. Shirley, 1986.
2. IPL participates in an NIST measurement assurance program to establish and maintain implicit
traceability for a number of nuclides, based on the blind assay(and later NIST certification) of
Standard Reference Materials (As in NRC Regulatory Guide 4.15),

Zﬁ.‘—u. U o

QUALITY CONTROL
Nav. 17, /792
Date Signed g
i
ISOTOPE PRODUCTS LABORATORIES
1800 North Keystone Street
Burbank, California 91504 .
(818) 843 - 7000

Bb1



- d: Activity of dﬂu_tlori

s iof) /a3

NotebookNo. T /7T 2
ARG 114
ISOTOPE WEIGHT DILUTION RECORD e
Isotope: C -/ '4‘ J " Vendor: e .
Total Recsived Activity: [.093 e, ' ‘ Vendor ID: o7~ Jadf -
Wt. Received:___ 5. O 3. g NIST Traceabtg{Y ZN Cert. # _ T .ngl.c b

5

Activity in Units/g:_o HTS po_c. ‘/ 8 .' ' Referance Date:__/[ = [ & ~ G .

Activity converted (dpm/g):_ 4¥2 15 % dpm/g Receive Date:__ " /i% f -3¢ N

Halfiife (Yrs or days) t% = ST30 & o 55..}—4., Racéiver's Name: o~ M, e
R 13

IMA IL : . Balance wt. check done (_V)/
a: Source activity: 4 2 a 3 9 "" dpm/g * (if t% = <100yr decay to prep. date)
. [
b: Wt. of Source transfared: 4 9095} g

Diluent used: 0.1 N o

c: Total diluted weight: jli:. 83 g

d: Actlvity of dilution (a*blc):___ O, 34 1 domig ;1_1‘7@
e: Calculated density of solution: b os2a g/mL {(4MHNO, = 1.1294 2 .0007 g/mL)
f: Activity by volume = (d®s): A, 388 dpm/mL

Dilution Log Book ID:__ LAai — 93 -4T4 -~ 272 1|
Preparation Date: _¢ ¢/21/q 2 Preparer’'s Name. N .

NDARY I 1an % don
Log Book ID of sourca being diluted: /
a: Source activity: /dpmlg * (if 1% = < 100yr decay to prep. date)
‘b: Wit. of Source transfered: 9

Diluent used: / [
c: Total diluted weight: / N /A' 9

blek: dpm/g

g/mL (4MHNO, = 1.1234 + 0007 g/mL}

dpm/mL

Dilution Log Book ID:___ 86°
. c

Date

(Signed : Date 'Qd.v Ledged Signed
Lo

!




INITIAL STANDARD. DILUTION RECORD

" Standard Information:

Isotope: ’ c-14 *{ Vendor: Isotops Product
Activity of Standard Received: . 1.09 uGCi Vendblr LD. #

Weight of Standard Received (g): 5.0242 g LALID. # AAO114
Standard Activity {pCi/g): 2.17E +05 pCi/g ]NISTl Traceable ? Yes
Halflife in Years or Days: . 5730 vr;s Certificate #: 407-124-2
Reference Date: ‘ ‘ 11/15/92 Preparer's Nama: Mark Young

Date Received: 11/18/82

Balance Verification?: Yes
Diluent Used: 0.1 N NaOH
a: Decay Corrected Standard Activity (pCi/g): 2.17E+05 pCi/g _
b: Weight of the Source Transferred {(g): 4.90951 g
¢: Total diluted weight {g): 116.53 g
d: Total Diluted Volume (mL) | | 116.3 mL
e: Activity of Difution by Weight (pCi/g) [a*b/cl: 9.132E+03 pCiIg
f: Calculatedj Density of Solution {g/mi} [c / dl: - ' 1_.‘0020 g/mL
g: Activity of Dilution by Volume {pCi/mL) {e * fi: 9.157E+03 pCi/mL
th. Dilution Logbook LD. #: ' . LAL-93-0474-23-1
.Prepa;ed Bv: : Preparation Date: 10/ 27/93
Reviewed By: . Review Date:
Purity/Cross Check Performed By: : - Check Date:




SECONDARY/WORKING LEVEL ]
STANDARD DILUTION RECORD -

‘ t Sburc Information

Isotope: o ‘ C-14
Parent Barcode Number AA0T14
Vendor or Certificate I.D. # of Parent Standard: 407-124-2

Diluted Source Logbaok 1.D. #: _ | LAL-93-0474-23-1
Balance Verification?: | Yes

Diluent Used: | 0.1 N NaQH

*Diluent: Nanopure w/ 1 mg/ml formaldehyde
g

*Density of diluent {g/ml): 1.0006 a/ml

a: Parent Specific Activity: 9.14E +03 pCi/g

h: Amount of Source Transferred: Q.70 g

c: Total amount of Dilution: 250.14 g

d: Total Volumae of Dilution: 250 mi

e: Activity of Dilution f[a*b/cl: 2.57E+01 pCi/g

f: Activity of Dilution (a * b /d): 2.58E+01 pCi/mi

Dilution Logbook .D. #; LAL-94-0677-18-1

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

Preparer Signature:

Reviewed By: Review Date:

Reviewer Signature:
*If the diluent ramains unchanged from the dilusnt used for the dilution source, than a weight dilution of a volumse unit sourcs
|_can brfoed' without a denaity cbrsiog.ilfrtho diluent changos, igted proportion density convarsion is necassary.

86¢




SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD -

Dilution Source information

Isotope: B C."' IL'!'

Parent Barcode Numbaer . A Aol l "F
¥ T

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

{ Diluted Source Logbook 1.D. # | Y3-474-23-]

Balance Verification?: ‘ %Cfv

#
Diluent Used: 4 ) .
| t Used | PPT wakw ik Img.!/mi ﬁ’\mﬂdx

ks

Prepared By:

o | Preparatioq Date: , I "’ 7 ’74’

‘Reviewed By: ) Review Date: 12 / (e /2¢

Dilution Logbeook 1.D. #: ?4-677 - ,f"‘) : \/ H

bt

— ~ Dilution -
*Diluent: N&Mﬁpw&f- wader . / 7"“3* /mf(’. Aﬁ‘uu%
*Density of diluent (g/ml): N / A g/mi
a: Parent Specific Activity: ?Qé 727 'D'}o',_% cé:fwg__".;:zfjg_b_a-
lf b Amount of Source Transterred: _d 70 4é 2 ‘
c: Total amount of Dilution: o?fo ‘ “‘/’ g
d: Totat Voiume of Dilution: Y / A mi
e: Activity of Dilution {a *b/cl Al / A pCi/g
f: Activity of Dilution (a * b/d): o 6 Jo pCi/mi . ‘

1t the diluent ramains unchanged from tha diluent used for the dilution source, then a weight dilution of a valume unit source
can be performed without a density convarsion. If the diluent changes, a weighted proportion density conversion is necessary.
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U.S. Environmenta! Protaction Agency
Environmoental Maonitoring Systams Laboratory-Las Vegas
Nuclear Radiation Assessment Division

Calibration Ceriificate

Description

Princopat uciarmdich Tritium {H—T)l H.!Llsh‘ 12.43 years l
Nomunal sctivily ll 1 0 J I Nnanotwief’ .

Nomunal volume E min amqouhl‘hnule aumber| 2 6 D 6 - 1

Measurement Activity of principal radionuctida

Activity per gram of this solution

E&L.ﬁ___l Lnano o L oritiun |

scarows PsTon] June 3, 1992 |

Activity of daughter radionuclide

The principsl sctivity was sccompanied 51 the quoted time by ' -
r J l :unu] Pt gram
of the gaughier nuciide I ]

Tolal mass of this solution ’

grams

APPROX, 5.0

Method of measurement -

The activity of the primary solution and this
dilution were measured by liquid scintillation
counting.

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

Useful Life

Thiz redeonuctide has decayed thwough half Lves since & was obisined by EMSL-LY
Wa recommnand thet this solution shoukd not be used afier becember 1999 _]

879
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l-.- -,_.____“’_'LJ’f .
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:
{) none L‘*qua‘,h&“ % | of the principal activity
- 1 less than [ -
{2) equal to % | of the principal activity

= L%sgfa‘ihtgn | - % | of the principal activity

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

Random Errors

The precision qf this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error {sm) not greater than + 0.4 %l

{The 99.7% confidence limits are given by t(sm) whare t is obtained from the student t factor
for the degree of freedom {n-1)},

The maximum uncertainty due to the assessable systematic errors {dilution, counting, and’
known uncertainty of the standard) is obtained by the separate arithmetic summation of ths
positive and negative systamatic errar ( + 8 =~ §° ). Thess have been estimated not to excead

+2.9%lor-2.9%

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

the quoted result from the true value. It is a3 combination of random error [t(sm)] at the 99.7%
confidence limits and the worst case estimate of the systematic errors { +§, -5° )

The overall uncentainty is therefore caiculated on the basis of + [t(sm) +6] ;- [t(sm] +63|

andis f+ 4 3 %}. - 4 . 3 %{of the quoted radioactive concentration.

Decay Schemes . This standardization is based on the following assumptions of the principle nuclide, its
daughter nuclides and impurities {no allowance for error in these assumptions or the
assumption of quoted haif-life have been inciuded in the statement of accuracy above).

Tritium decays 10C percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical " Garriar content per gram of solution: : Other components;
Composition ' : )
of Soiution 100 percent H,0 Barium less than 0.004 perce

"Lead less than 3x10™° percen

Preservative;

Remarks

880

Date Centificate Prapared J uge 17 , ; :2;
Approval Signature ; 7 é‘ L




f““{l?'«.. U.S. DEPARTMENT OF COMMERCE
Ly f National Institute of Standards & Technolagy
Gaithersburg, MD 20899 -

REPORT OF TRACEABILITY

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

Radidnuclide Hydrogen-3
Source identification | 2606-1, prepared by EMSL
Source description Liquid in 5-mL flame-sealed glass ampoule
Source mass - Approximately 5.0 grams
Source composition Hydrogen-3 in water
_ Reference time 0700 EST June 3, 1992
NIST DATA EMSL DATA -
Radioactivity concentration  810.5 Bq g 8103 Bq g"
Expanded uncertainty  0.64 percent +3* : 4.3 percent @
Photon-emitting impurities  None observed None observed
Measuring instrument 48 liquid-scintillation counters Liquid-scintillation
calibrated with SRM 4926D counting

Half life  12.43 + 0.05 years ©

Difference from NIST -0.05 percent @
P For the Director,
'Gaithersburg, MD 20899 | J.M. Robin Hutchinson, Acting Group Leader
January 1994 Radioactivity Group

Physics Laboratory

*Notes on next page
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NOTES

M 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 dev:atlon of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) 11 liquid-scintillation measurcments 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  _
€) half life . 0.03 percent

The expanded uncertainty, U = 0.64 perceat, 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:
0.08 y s™g" for energies between 90 and 2700 keV.

2 Unterweger, M.P.,, Courscy, B.M., Schima, FJ., and Mann, W, B Int. J. Appl. Radiat.
- ot 35611 (1580) .

@ 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 April 1976, as amended.

I.For further information cafl Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.
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Continued From Page &'tz

INITIAL STANDARD DILUTION RECORD ~ _

tndrd Inration: :

| Isotope:

Activity of Standard Received:

| Standard Activity {pCifg):

| Weight of Standard Received (g):

H- 2

Vendor:

5 9 LAL | D. #
21 l TTraceable 7
V2. A2 yis Certificate #:
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Nu Los Alamos Technical Associates, Inc.

8633 Gage Blvd. / Kennewick, WA 99336 / Telephone (509) 783-4369 / FAX (509) 783-9661

August 7, 1995
LATA95-162

Ms. Joan Kessner
Bechtel

345 Hills

Richland, WA 99352

Subject: VB403.78, SDG LK4561-1LAS
Dear Ms. Kessner:

Attached is the data validation report for analytical results for 100-FR-3
Groundwater Round 7, (SDG LK4561-LAS). The package was received by
Los Alamos Technical Associates on July 17, 1995. This data package
was placed on hold July 31, 1995 to request missing information
deemed necessary to the validation effort. The final information request
was closed on August 1, 1995 placing the package back in active status.

If you have any questions, please feel free to contact me.

Sincerely,

Vs vl €. LA

Marsha C. Webb
Deputy Project Manager

Attachment
ce: Jeanette Duncan, CH2M Hill
Don Smith, LATA

VW403.78
MCW/Ib
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DATA VALIDATION REPORT
for
100-FR-3 GROUNDWATER ROUND 7
General Chemistry Analysis
SDG LK4561-LAS
LATA VB403.78

Bechtel Hanford, Inc.

P.O. Box 969
Richland, Washington

August 7, 1995
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100-FR-3 Groundwater Round 7
Data Validation Narrative

INTRODPUCTION

All samples in Sample Delivery Group (SDG) LK4561-LAS (VB403.78) were validated at level "D".as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN—SPP-OOZ Rev 2)

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified
in the Remedial Investigation/Feasibility Study Work Plan for the
100-FR-3 Operable Unit, DOE/RL 91-33, Rev.0.

Completeness: The data package was 83% complete for all requested analyses.

MAJOGR DEFICIENCIES

Major deficiencies were identified during validation which required qualification of data as unusable.
See the "Qualification Summary Table".

MINOR DEFICIENCIES

Minor deficiencies were identified. during validation which required qualification of data as estimated.
See the "Qualification Summary Table".

 40378GNC.NAR; Printed: 7-Aug-95, 5:23 am 000002




LATA ID #: VB403.78

Table 1
Chain-of-Custody
Analysis Request

SDG: LK4561-LAS

Analyses Requested

Sample Information
SAMPLE DATE SAMPLING FIELD QC TEMP
NO. COLLECTED | MATRIX{ SAF |LOCATION INFO °C 1

BOFKD1 18-May-85 | WATER | BS5-052] 199-F7-1 | SPLIT W/BOFKS87 2 X

BOFKD3 23-May-95 | WATER |B85-052] 199-F5-4 | SPLIT W/BOFK65 2 X

Method References:

Analysis Method
1. Anions {IC) (F, Cl, S04, NOz, NO;, PO,) 300.0
000003
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REFERENCES

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

DOE 1992, Remedial Investigation/Feasibility Study Work Plan jfor the 100-FR-3 Operable Unit,
DOE/RL 91-53, Rev.0, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as-
follows. )

U-

uJ-

BJ-

UR-

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 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.

Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL
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 are unusable due to an identified QC deficiency.

_ 40378GNC.NAR; Printed: 28-Jul-95, 9:28 am | 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicablé requirements are as
foliows. -

Commonty used Iaboratory general chemistry qualifiers:
U- Indicates the analyte was analyzed for but not detected in the sample. |

H- Sample analysis performed outside of method or client specified maximum holding time
requirement.

000006
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Qualification Summary Table
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Qualification Summary Table

General Chemistry

ANALYTE TYPE QUALIFIER SAMPLES DQO REASON
AFFECTED
Nitrite by I1C MAJOR UR BOFKD1 HOLD TIME |Holding time is exceeded by greater
than 2 times. '
QOrtho-Phosphate by IC MAJOR UR BOFKD1 HOLD TIME |Holding time Is exceeded by greater
) than 2 times. :
Nitrate by IC MINOR J BOFKD1 HOLD TIME |Holding time is exceeded by greater
than 2 fimes, ]
General Chemistry Field QC
ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT
SAMPLES
Fiuoride Field Split NONE |BOFK87/BOFKD1 | PRECISION |Field split precision is unacceptable.
BOFK88/BOFKD3
Comments:

1. Data qualification is not required based on field split precision, however field split results are noted here to alert
the data user o uncertainties in the data set during decision making processes. .

2. BOFK65, and BOFK87 were validated in SDG W0560-QES (VB403,75)

Printed 8/13/95, 1:18 PM
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Data Summary Table
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GENERAL CHEMISTRY

DATA SUMMARY TABLE
LATA ID#: VB403.78 HEIS#| BOFKD1 BOFKD3
Date:| 18-May-95 23-May-95
Matrix:| WATER WATER
Constituent CAS # Units Results Q | Results Q
Chloride by IC 16887-00-6] mgiL 14 35
Fluoride by IC 16984-48-8] mg/L- 0.73{ - 0.35
Nitrate-N by IC 14797-55-8 ma/L 200 20
Nitrite-N by I1C 14797-65-0| mg/L 0.01] UR 0.01} U
Ortho Phosphate by IC 14265-44-2]  mgiL 0.1LUR 0.1] U
Sulfate by IC 14808-79-8]  mg/L 66 97

Shaded areas indicate changes by the validator. 0000 1 0
872135, 11.00 AM 40378DST.XLS, GENERAL CHEMISTRY




Sample Results (Form I's)
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LOCKHEED ANALYTICAL SERVICES
COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID: BOFKD1 Date Collected: 1B-MAY-95

Matrix: Watex Date Received: 20-MAY-95

Chloride " mgsl | 300.0 14. 0.02 24-HAY-95 | 23324 L4561-9
Fluoride mg/L | 300.0 0.73 0.1 24-HAY-95 | 23325 14561-9
Nitrate-N mg/L | 300.0 20. 0.02 A T f2eemar-95 | 23326 L4561-9
Nitrite-N mg/l. | 300.0 | <o0.01 | 0.01 27 yp, |24-1ar-95 | 23327 L4561-9
Ortho Phosphate ma/L | 300.0 | < 0.1 0.1 W YR |u-war-95 | 23328 L4561-9
sulfate mg/L | 300.0 66. 0.1 24-MAY-95 [ 23329 L4561-9

000012 YV




LOCKHEED ANALYTICAL: SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID:

BOFKD3

Date Collected:

23-MAY-95

Matrix:

HWater

Date Received:

25-MAY-95

chloride mg/L 200.0 35. 0.02 25«MAY-95 23386 L&597-9
Fluoride myg/L 300.0 0.35 0.1 26-MAY-95 23387 L4597-9
Nitratg-N maSL 300.0 20. 0.02 25-MAY-95 23388 L4597 -9
Nitrite-N mg/L 300.0 < 0.01 0.01 25-MAY-95 23389 L4597-9
Ortho Phosphate mg/L 300.0 < 0.1 0.1 25-MAY-95 23390 L4LS97-9
Sulfate ma/L 300.0 97. 0.1 25-MAY-95 23391 L&597-9
¢
0.6~
000013 2%




Checklist
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. LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST
VALIDATION -
LEVEL: A B c E
VALIDATION [:] WHC-CM-5-3, Rev. 0 [X] WHC-SD-EN-SPP-002, Rev. 2
PROCEDU

RE: N

vy yee
e e e e e e e

hot

T,
BARBEERRRGS

R N L e

s

o DRaR
i

ST

H:‘:'}#.O.(')-Q‘K‘)?- T e

BOFKD1 BOFKD2 WATER

PROJECT: 100-FR-3 ROUND 7 SDG: LK4561-LAS
\0\3 KT B ‘ ,
VALIDATOR: BJ SEYMOUR , |LATA NO: VB403.78 DATE: 26-Jul-95
tf"‘ ag .
REVIEWER: BJ MORRIS? LAB: LAS CASE: N/A
SAF NO: _ _ B95052___ |QAPP NO: DOE/RL 91-53, RO |SAP NO N/A
ANALYSES REQUESTED
Anions
300.0
SAMPLE NO. MATRIX COMMENTS:

R A T S T L R A

Po Ry

1. DATA PACKAGE C

OMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Is a case narrative present?

2. HOLDING TIMES

Are sample holding times acceptable?

YES NO N/A

X
X O U4

YES NO N/A

=

See HOLD[NG TIME SUMMARY form

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

Are initial calibrations acceptable?
Were calibration checks performed on all

Are calibration checks acceptable?

instruments?

Validation calcuiation checks were performed and are acceptable,

YES NOC N/A

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

PNO-DVF-013, R2

40378GNC.XLS, Checklist
7/28/95, 2:23 PM
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

4. BLANKS YES NO N/A

Were laboratory blanks performed for all applicable analyses? ’ ' E D D -
Are laboratory blank results acceptable? - ) '

X1 [
Were preparation blanks analyzed? IZI ' D D ‘
| | X

Are preparation biank results acceptable?

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form

5. ACCURACY
Were spike samples analyzed at the proper frequency? _ E D D

Are all spike sample recoveries acceptable?

Are all LCS recoveries acceptable?

x1 0 O
Were laboratory control samples (LCS) analyzed at the proper frequency? E [:l D
X1 04
X a4

Validation calculation checks were performed and are acceptable.

1f NO(s) are checked, see ACCURACY DATA SUMMARY form

6. PRECISION YES NO N/A
Were laboratory duplicates analyzed at the proper frequency? D D
Are all duplicate RPD values acceptable?

Were MS/MSDs analyzed?

Ja

R S

Are all MS/MSD RPD values acceptable? [:l D E
X

Validation calculation checks were performed and are acceptable.

If NO(s) are checked, see PRECISION DATAVSUMMARY form

7. FIELD QC SAMPLES
Were field QC samples {field/trip blanks, duplicates, splits, performance audit) identified? D D

Are field/trip blank results acceptable? (see Blank Data Summary form)

Are field split RPD values acceptable? (see Field QC calculations)

B Rl El
Are field duplicate RPD values acceptable? (see Field QC calculations) D I:I IE
IS
I e

Are performance audit sample results acceptable?

Comments: Sample BOFKD1 is a split of BOFK87

Sample BOFKD3 is a split of BOFK&5

BOFK65 and BOFK87 were validated in SDG W0560-QES (VB403.75).

. 40378GNC.XLS, Checklist
PNO-DVF-013, R2 8/7/95, 9:10 AM 000016




LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

8. ANALYTE QUANTITATION YES NO N/A

Was analyte quantitation performed properiy? : ‘ IZI D l:l T
Are results calculated propery? . IZI I:I EI
Validation calculation checks were performed and are acceptable, IZI ‘D [:I :

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS YES NO N/A

Are results reported for all requested analyses? IZI D l:'
Are all results supported in the raw data?

Do results meet the CRDLs?

BB
LI
LD

Validation calculation checks were performed and are acceptable.

Comments:

|

A D N T S R R

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40378GNC.XLS, Checklist 000017
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY
SDG: LKA561-LAS VALIDATOR: BJ SEYMOUR DATE: 26-Jul-85
PROJECT: 100-FR-3 ROUND 7 REVIEWER: BJMORRIS LATANO.: VB403.78
PREP Required | ANALYSIS | Required
MATRIX DATE PREP ANALYSIS HT HT HT HT VAL
HEIS-SN CODE ANALYSIS COLLECTED DATE DATE . (days) {days) {days) (days) Q
BOFKD1 WATER {Anicns(CI,F,50,) 18-May-85 NA 24-May-85 N/A N/A 8 28 NONE
BOFKD3 WATER |Anfons(CLF,S0;) Z3-May-55 N/A 25-May-55 N/A N/A 2 28 NONE
BOFKD1 WATER |Anlons(NO:,NO;,POy) | 18-May-95 N/A 24-May-85 N/A N/A 5] 2 JUR
BOFKD3 WATER |Anlons{NG,,NO5,PO,) | 23-May-85 N/A 25-May-05 N/A N/A 2 2 NONE

PNO-DVF-013, R2

A40378GNC.XLS, hold times
7126185, 11:13 AM




GENERAL CHEM FIELD SPLIT EVALUATION

DL

LATA ID# VB403.78 HEIS #° BOFK87 BOFKD1 RPD DIF
Date:| 18-May-95 | 18-May-95 | W>20% W>DL|
Matrix:| WATER WATER

ORIGINAL | SPLIT "mgiL
Constituent CAS # Units | Resuits Q | Resuits Q
Chloride by IC 16887-00-6; mg/L 12.4 14 12.1% 0.02
Fluoride by IC 16984-48-8| mgiL 0.56 0.73 26 A% 0.1
Nitrate-N by IC 14797-55-8| mgil. 212l 20|%25]  5.8% 0.02
Nitrite-N by IC 14797-65-0] mg/L 0.020 mﬁ 0.01 gR
Ortho Phosphate by IC 14265-44-2] mg/L 0.50{UR 0.1{UR
Sulfate by IC 14808-79-8] mg/L 64.3} J . 66 2.6% 0.1

LATA ID#: VB403.78 HEIS#| BOFKB5 BOFKD3 RPD DIF DL
Date:| 23-May-85 | 23-May-85 | W >20% W =DL
Matrix:] WATER WATER

ORIGINAL | SPLIT mg/l.
Constituent CAS # Units | Results _Q | Resuits_ Q
Chileride by IC 16887-00-6] mg/L 32.5 35 7.4% 0.02
Fluoride by IC 16984-48-8] mgiL 017 0.35 018 0.1
Nitrate-N by IC 14797-55-8] mglL 204/, 20 2.0% 0.02
Nitrite-N by IC 14797-65-0] mg/L 0.020| UR, 0.01y U
Ortho Phosphate by IC 14265-44-2| mgl/L 0.50{ UR 01| U
Sulfate by IC 14808-79-8] mg/L 85.01+J, a7 13.2% 0.1
EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. Shaded vaiues in the RPD or DIF column indicate a constituent that is outs:de acceptance criteria.
5. All other positive results have exhibited acceptable precision.

000019

8/7/95, 9:37 AM

Shaded areas indicate changes by the validator.
40378DST.XLS, GENERAL CHEM FIELD SPLIT




LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

LINEAR REGRESSION ANALYSIS

SDGE: LK4561-LAS Date: 26-Jul-95

LATA No.: VB403.78

Validator: BJ SEYMOUR

Analyte/Calibration Date: Chloride/5-25-85

Congcentration Absorbance
X y r r:
0 0 0.6809 0.59098
20 91758
20 28752 ‘slope X intercept’
50 254176 7218.2194 17.3886
100 605038
1000 6718921 1/slope y intercept
5000 36040619 0.0001 -124501.99
LINEAR REGRESSICN ANALYSIS
SDG: LK4561-LAS Date: 26-Jul-85
LATA No.: VB403.78 Validator: BJ SEYMOUR
Analyte/Calibration Date: Fluoride 5-25-95
Concentration Absorbance
X ¥ r r?
0 0 0.9996 0.9993
20 248181
20 244743 slope X intercept
50 617727 14283.4412 23.5757
100 1238277
1000 123726593 1/slope y intercept
5000 71398313 0.0001 -328095.26

40378GNC.XLS, linear regression

PNO-DVF-013, R2 7/26/95, 3:58 PM
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (ICV/CCV}

PNO-DVF-013, R2

40378GNC.XLS, ICV CCV recovery

7/28/85, 10.33

SDG:  LK4561-LAS Date: 26-Jul-95
LATA No.:  VB403.78 Validator: BJ SEYMOUR
Analyte Sample ID Observed Value True Value %R
o A
Chiaride ICV 960 1000 96%
Chloride CcCcV 942 1000 94%
Fluoride ICV 995 1000 100%
Fluoride CCV 1001 1000 100%
000021



LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)

SDG: LK4561-LAS Date: 26-Jul-85
LATA No.: VvB403.78 Validator: BJ SEYMOUR
Spike Sample Sample Spike

Analyte Sarnple ID Result Result Added %R

SSR SR SA
Chloride BOFKD1 53.51 14.09 40.00 99%
Fluoride BOFKD3 1.74 0.35 1.50 93%

‘ 40378GNC.XLS, MS recovery
PNO-DVF-013, R2 000022
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (LCS8)
SDG:  LK4561-LAS Date: 26-Jul-85
LATA No.:  VB403.78 Validator; BJ SEYMOUR
Analyte Observed vaiue True value %R
QLCS ALCS
Chloride 880 1000 98%
Fluoride 898 1000 100%

PNO-DVF-013, R2

40378GNC.XLS, L.CS recovery
7/26/95, 3:31 PM
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LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

RELATIVE PERCENT DIFFERENCE
SDG:  LK4561-LAS Date: 26-Jul-95
LATA No.: VB403.78 Validator; BJ SEYMOUR
Original (Sample) Duplicate
Analyte Sample iD concentration concentration RPD
815 |3}
Chloride BOFKD1 14.088 14.083 0%
Fluoride BOFKD3 350.722 324.246 8%

. 40378GNC.XLS, RPD
PNO-DVF-013, R2 7128195, 11:19 000024



LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION, WATER

8DG: LK4561-LAS - Date: 26-Jul-95
LATA No.: VB403.78 Validator: BJ SEYMOUR
Concentration Dilution
Analyte from curve Factor Concentration (mg/L.)
BOFKD3 CONCW units DFW
Chioride 14.088 mg/L 1 14
Fluoride 3580.722 [SleTi 1 0.35

PNO-DVF-013, R2

40378GNC.XLS, water results
8/7/95, 9:02 AM
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Laboratory Case Narrative
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Lockheed Analytical Services Log-in No.: L4561/L.4597
" Quotation No.: Q400000-B

SAF: B95-052

Document File No.: 0520596/0525596

WHC Document File No.: 222

SDG No.: LK4561

Page2

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

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

Preparation and Analysis Requirements
L Two water samples were received for LK4561 and analyzed in batches 520 bh and
525 bh for selected analytes as requested on the chain of custody. Quality control

analysis was performed on the following sampie:

Client ID LAL # " Method

BATCH
520 bh

BOFKD1 L4561-9 MS, DUP | 300.0 Chiloride, Nitrate-N, Nitrite-N, Suifate,
Fluoride and Orthophosphate

BATCH
525 bh

BOFKD3 L4597-8 MS, DUP | 300.0 Chioride, Nitrate-N, Nitrite-N, Sulfate,
Fiuoride and Orthophosphate

Holding Time Reguirements

L] All samples were analyzed within the method-specific holding time except for batch
520 bh for Method 300.0 Nitrate-n, Nitrite-N and Orthophosphate which were received
out of holding time. All associated samples are flagged with an "H".

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

Internal Quality Control

L All Internal Quality Control were within acceptance limits.
/
Z‘aq)
Kay McCann ‘ June 6, 19956 b'b r]’
I\

Prepared By Date M
000027



Chain-of-Custody Information
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Bechtel Hanford, Inc.

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST quq7

Page 1 of

-~

Data ‘Turnaround

- o
N L?{,(éw‘)z& 1

L Ol

LIAN

Collector , ] Company Contact Telephone E Prlority
~i\-~( £ ey Bob Raid! (509) 372-9541 Normal
Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 7 100F B95-052
Ice Chest No. 194 msy Field Logbook No. . — Mecthod of Shipment
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DATA VALIDATION REPORT
for
100-FR-3 GROUNDWATER ROUND 7
Radiochemistry Analysis

SDG LK4561-LAS
LATA VB403.78

Bechtel Hanford Inc.

P. O. Box 969
Richland, Washington

August 7, 1995
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100-FR-3 Groundwater Round 7
Pata Validation Narrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4561-LAS (VB403.78) were validated at level D as
defined in the Data Validation Procedures for Radiochemical Analyses (WHC-SD-EN-SPP-001, Rev. 1).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Petection Limits: Detection limit goals were met for all sample results as specified

in the Remedial Investigation/Feasibility Study Work Plan for the
100-FR-3 Operable Unit, DOE/RL 91-53, Rev. 9.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as
unusable,

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification of data as
estimated.

_ 40378RAD.NAR; Printed: 7-Aug-95, 12:00 pm | 000002




LATA ID #: VB403.78

SDG: LK4561-LAS

Table 1
Chain-of-Custody
Analysis Request

Sample Informaticn

Analysis Requested

SAMPLE DATE SAMPLING FIELD QC TEMP
NO. COLLECTED |[MATRIX|] SAF |LOCATION INFO °c 112134586
BOFKD1 18-May-95 | WATER |B95-052| 199-F7-1 |SPLIT W/BOFK87| 2 XXX XTI XX
BOFKD3 23-May-95 | WATER |B85-052] 1989-F5-4 | SPLIT W/BOFKB5] 2 XEXI XX X[ X
Method References:
Analysis Method

1. Gross Alpha LAL-81-80OP-0060

2. Gross Beta LAL-81-SOP-0060

3. Strontium-20 LAL-91-SOP-0196

4, Tritium LAL-91-SOP-0066

5, Carbon-14 LAL-21-S0P-0209

8. Activity Scan Lab Specific

Printed 8/7/35, 12:07 PM
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (RADIOCHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as"
follows. _

U- Indicates the constituent was analyzed for, but was not detected at a concentration above the
Minimum Detectable Activity (MDA). The concentration reported is the sample result corrected
for sample aliquot size, dilution factors, and percent solids (in the case of solid matrices) by the
laboratory. The associated data should be considered usable for decision making purposes.

UJ-  Indicates the constituent was analyzed for and was not detected at a concentration above the
Minimum Detectable Activity (MDA). Due to a quality control deficiency identified during data
validation, the result reported may not accurately reflect the sample concentration. The associated
data should be considered usable for decision making purposes.

J- Indicates a constituent was analyzed for and detected. The associated value is estimated due to
a quality control deficiency identified during validation. The data should be considered usable
for decision making purposes.

R- Indicates the constituent was analyzed for and detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes.

UR- Indicates the constituent was analyzed for and not detected; however, due to an identified quality
control deficiency the data should be considered unusable for decision making purposes,

_40378RAD.NAR,; Printed: 7-Aug-95, 12:00 pm ' O O O 0 O 5




GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as
follows. -

Commonly used laboratory radiochemistry qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

J- Indicates the value reported is estimated due to the presence of interference.

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

000006
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Qualification Summary Table

 40378RAD.NAR; Printed: 7-Aug-95, 12:00 pm | 000007



Qualification Summary Table

Radiochemistry
ANALYTE TYPE QUALIFIER SAMPLES DQO - REASON
AFFECTED
No qualifiers assigned by validator.
Radiochemistry Field QC
ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT
SAMPLES
Gross Alpha Field Split NONE __ |BOFK87/BOFKD1_| PRECISION [Field split precision not acceptable.
Gross Beta Field Split NONE  [BOFK87/BOFKD1 | PRECISION |Field split precision not acceptable.
Comments:

1. Data qualification is not required based on field split precision, however field split results are noted here to alert
the data user to uncertainties in the data set during decision making processes.

2. BOFK87 and BOFKS5 were validated in SDG W0560-QES (VB403.75).

3. The U qualifiers on the Form Is are laboratory concentration qualifiers, and were not applied as a result of validation.

Printed 8/7/95, 12:08 PM
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Data Summary Table
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8/13/95, 1.5 PM

RADIOCHEMISTRY

DATA SUMMARY TABLE .
LATA |D#: VB403.78 HEIS#;| BOFKD1 BOFKD3
Date:| 18-May-95 | 23-May-95
Matrixx] WATER WATER
Constituent CAS # Units Results Q | Results Q
Gross Alpha ALPHA] pCiil. 7.0/ C 8.1| C
Gross Beta BETA| pCi/L 12.9 9.5
Strontium-90 10098-97-2{ pCifL -0.10{ U -0.09] U
Carbon-14 14762-75-5] pCilL 201 U 155
Tritium 10028-17-8] pCilL 340 5520

Shaded areas indicate changes by the validator.
40378DST.XLS, RADIOCHEMISTRY
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Sample Results (Form I's)
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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: BOFKDT ~ LAL Sapple ID: L4561-10
Date Collected: 18-MAY-95 Date Received: 20-MAY-95
Matrix: Hater togin Number: L4561
$DG: LK4561
B
Gross Alpha 16~JUN-95 GR ALP/BETA LAL-0060_23735 7.0 3.4 3.8 c pCisl .
Gross Beta 16-JUN-95 GR ALP/BETA LAE-0050_23735 12.9 2.8 3.5 pCi/L
Total radio-strontium 19-JUN-95 SR-90 LAL-0196_23734 -0.10 0.57 1.0 u peisL
s
g—((bf‘*(
it
1
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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: BOFKD1 LAL Sample ID: L4551-15
Date Collected:  18-MAY~-95 Date Received: 20-MAY-95
Matrix: Hater Login Number: L4551
S0G: LK4561
c-14 - 13-JUN-95 C-14 LAL-0209 23714 29. 69. 85. u pCi/sL
H-3 15-JUN-95 TRITIUM(H3) [AL-0066_23736 340 220 . 250 ' : pCi/L
LV\M C'/
g1

000013
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LLOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA ‘
Bechtel Hanford Project. (Project BECHTEL-HANFORD)

Client Sample Ib: BOFKD3
bate Collected: 23-HAY-95 Date Received: 25-HAY-95

Login Nunber:

Matrix: Water

$0G: LK4561

T R

LAL sample 1Dz L4597-10

Gress Alpha 16-JUN-95 GR ALP/BETA LAL-0060 23735 8.1 4 Cc pCi/L
Gross Beta 16-JUN-95 GR ALP/BETA LAL-0060 23735 9.5 2 : pCi/L
Total radio-strontium 19-JUN-95 SR-90 LAL-0195_23734 -0.09 0 Yy pCi/L
W g 7
g 15° 12
Page 3 /9{
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LLOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01) . , -
Bechtel Hanferd, Ilnc. * Richland, WA
Bechtet Hanford Project EProject BECHTEL-HANFORD)

Client Sample ID: BOFKD3 LAL Sample ID: L4597-15
Date Collected: 23-MAY-95 Date Recejved: 25-MAY-95
Matrixs Water Login Number: L4597
SDG: LK4561
bl D A AR
c-14 13-JUN-95 C-14 LAL-0209_23714 155. 77. 85. : pCi/L
H-3 15-JUN-95 TRITIUMCH3Z) LAL-0066 23736 5520 550 250 pCi/L

000015
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Checklist
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

ANALYS ES REQUESTED

leve A B C
P‘é‘é‘ggngg [_J wHC-cM-5-3, Rev. 0
PROJECT: 100-FR-3 ROUND 7 SDG: LK4561-LAS
VALIDATOR: MC WEBB LATA NO \/B403.78 DATE: -Aug-95
REVIEWER: BJ MORRIS LAB: LAS CASE: N/A
SAF NO B95-052 QAPP NO: __DOERLO1-53, RO |[SAPNO: _ N/A

SAMPLE NO. MATRIX
BOFKD1 BOFKD3 WATER

Is & case narrative present?

2. HOLDING TIMES
Are sample holding times acceptable?
Are samples preserved correctly?

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Carbon-14 E Gross Alpha| [ﬂ Gross Beta EI Strontium-total Tritium
LAL-91-SOP-0209] LAL-91-SOP-0060] LAL-91-SOP-0060| LAL-21-SOP-0196| LAL-91-SOP-0086
COMMENTS:

See HOLDING TIME SUMMARY form

3.

INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were instruments/detectors calibrated within one year of sample analysis?

Are initial calibrations acceptable?
Are standards NIST traceable?
Are standards acceptable?
Comments:

Initial calibration accepted based on acceptable continuing calibration.

YES NO N/A

J x U

d U
H
-

(IxIE)

o
u

PNO-DVF-015, R2

40378RAD.XLS, Checklist
8/7/25, 9:59 AM
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

-<
m
(9]
=
Q
=
B

4. CONTINUING CALIBRATION

Background checked at proper frequency?

——

=
o
L

Background check acceptable? -
Effictency checked at proper frequency?

Efficlency check acceptable?

Calibration check standards NIST traceable?

M EHEHEE
CO000
DO000

Calibration check standards acceptable?

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

5. BLANKS

Were method blanks analyzed? IZI l:l [:I

Are tﬁe method blanks free of analytes? EI [:I D

Were method blank results acceptable? E D D
X O

Validation calculationftranscription checks were performed and are acceptable.

[ If NO(s) are checked, see BLANK DATA SUMMARY form
6. ACCURACY YES NO N/A
Were spike samples anailyzed at the proper frequency? [EI [:I D

Are all spike sample recoveries acceptable?

Were laboratory control standards (LCS) analyzed at the proper frequency?
Are all LCS recoveries acceptable?

Was a tracer/chemical carier added?

Was the fracer/chemical carier recovery acceptable?

Are standard sources traceable?

Are standards acceptable?

] ] ) 1 | S T
)] I |

Validation calculation checks were performed and are acceptable.

| DOO000000

if NO(s) are checked, see ACCURACY DA?A SUMMARY form

7. PRECISION _ YES NO N/A
Were laboratory duplicates analyzed at the proper frequency? |ZI D D
Are all duplicate RPD values acceptable? : ' E [:I D

Validation calculation checks were performed and are acceptable. E D D

If NO(s) are chécked, see PRECISION DATA SUMMARY form

- 40378RAD.XLS, Checkiist
PNO-DVF-015, R2 8/7/95, 9:59 AM 000018




LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

8. FIELD QC SAMPLES YES NO N/A

Were field QC samples (fieldftrip bianks, duplicates, splits, performance audit) identified? ' IZ.I [:I D
Are field/trip blank results acceptable? (see Blank Data Summary form)
Are field duplicate RPD values acceptable? (see Field QC calculations)

Are field split RPD values acceptable? (see Field QC calculations)

0000
OO0
EOEE

Are performance audit sample results acceptable?
Comments: The following are field QC split parirs: BOFK87/BOFKD1 and BOFKB5/BOFKDS.
BOFKB5 and BOFK87Y were validated in SDG WO0560-QES (VB403.75).

9. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for ali requested analyses? E EI | |:I
Are all resuits supported in the raw data? IZI I:I D
Are results calculated properly? E D I:I
Do MDAs meet the RDLs? IZ' D D
Validation calculation checks were performed and are acceptable. IZI [:I D

Comments;

D N I AR DO

For deficiencies (major and minor} and comments, please refer to the Qualification Summary Table.

000019
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LATA RADIOCHEMISTRY

DATA VALIDATION CHECGKLIST
HOLDING TIME SUMMARY

02-Aug-95

SDG: LK4561-LAS VALIDATOR: MC WEBB DATE:
PROJECT: 100-FR-3 ROUND 7 |REVIEWER: BJ MORRIS LATA NO.: VB403.78
FREP | Required | ANALYSI|S Reqﬁired ‘
MATRIX DATE PREP | ANALYSIS HT HT HT AT | VAL
HEIS-SN CODE ANALYSIS |COLLECTED| DATE DATE {days) | (days) {days) {days) Q
BOFKD1 WATER |Tritium 18-May-95 N/A 15-Jun-85 N/A 180 28 - 180 NONE
BOFKD2 WATER | Tritium 18-May-95 N/A 15-Jun-85 N/A 180 28 180 NONE
BOFKIHN WATER |Carbon-14 18-May-895 N/A 13-Jun-85 N/A 180 26 180 NONE
BOFKD2 WATER [Carbon-14 18-May-95 N/A 13-Jun-95 N/A 180 26 180 NONE
BOFKD1 WATER |Gross Alpha 18-May-95 N/A 16-Jun-95 N/A 180 29 } 180 NONE
BOFKD2 VWATER |Gross Alpha 18-May-85 N/A 18-Jun-95 N/A 130 29 180 NONE
BOFKD1 WATER |Gross Beta 18-May-85 N/A 16-Jun-95 N/A 180 29 180 NONE
BOFKD2 WATER |Gross Beta 18-May-85 N/A 16-Jun-95 N/A 180 29 180 NONE
BOFKD1 WATER |Strontium-total | 18-May-95 N/A 19-Jun-95 N/A 130 32 180 NONE
BOFKD2 WATER |Strontium-total | 18-May-95 N/A 18-Jun-95 N/A 180 32 180 NONE
’
000020
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RADIOCHEMISTRY FIELD DUPLICATE EVALUATION

DIF

DL

LATA ID#: VB403.78 HEIS #: BOFKS87 BOFKD1 RPD .
Date:}. 18-May-95 18-May-95 | W>20% W>DL SAME
Matrix: WATER WATER $>35%| S>2*DL|UNITS AS
ORIGINAL | DUPLICATE RESULTS
Constituent CAS # Units | Resulls Q | Results Q. :
Gross Alpha ALPHA] pCilL | 3.56E+00 7.0, C 3.44 3
Gross Beta BETA| pCi/lL | 7.90E+00 12.9 5.00 4
Strontium-90 10098-97-2| pCill. | 1.26E-02] U -0.10| U '
Carbon-14 14762-75-5| pCilL | 2.14E+00] U 29| U
Tritium 10028-17-8| pCi/L | 3.96E+02 340 56 400
EVALUATION:
1. Field duplicates are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. Shaded values in the RPD or DIF column indicate a constituent that is outside acceptance criteria.
5. All other positive results have exhibited acceptable precision.
000021
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Shaded areas indicate changes by the validator.
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RADIOCHEMISTRY FIELD DUPLICATE EVALUATION

DIF DL

LATA ID#: VB403.78 HEIS#| BOFK65 BOFKD3 RPD
Date:| 23-May-95 23-May-85 | W >20% W>DL SAME
Matrix: WATER WATER S >35%| S >2*DL|UNITS AS
~ ORIGINAL | DUPLICATE RESULTS
Constituent CAS # Units | Results Q| Results Q
Gross Alpha ALPHA{ pCi/L | 8.51E+00 81 C 1.59 3
Gross Beta BETA| pCilL | 7.61E+00 9.5, 1.89 4
Strontium-90 10098-97-2 pC¥L | -5.08E-02} U -0.09! u
Carbon-14 14762-75-5 pCifL | 6.98E+00| U 155] 155 200
Tritium 10028-17-8| pCi/lL | 6.30E+03 5520 13.2% 400
EVALUATION:
1. Field duplicates are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive results have exhibited acceptable precision.
000022
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

SDG: LK4561-LAS

MATRIX SPIKE RECOVERY (MS)

LATA No.: VB403.78

Date: 2-Aug-95 .
Validator: MC WEBB

PNO-DVF-015, R2

40378RAD.XLS, MS %R
8/2/95, 4:06 PM

Spike
Sample Sample Spike

Analyte Sample [D Result Result Added %R
Tritium BOFKD3 9840 5520 3620 118.3%
Carbon-14 BOFKD1 2630 28.4 2610 99.6%
Gross Alpha BOFKD3 61.5 8.09 58.7 88.5%
Gross Beta BOFKD3 83.20 9.51 §1.80 119.2%
Total Strontium Insufficient sample N/A

000023



LATA RADICCHEMISTRY
CALCULATION SPREADSHEET

SDG: LK4561-LAS

PERCENT RECOVERY (LCS)
" Date: 2-Aug-95

LATA No.: VB403.78

Validator: MC VWEBB

Analyte Observed value True value %R
Carbon-14 2510 2610 96.2%
Total Strontium 50.3 52 98.7%
Gross Alpha 36.7 38.2 93.6%
Gross Beta 45,2 427 105.9%
Tritium 2520 2910 86.6%

PNO-DVF-015, R2

40378RAD.XLS, LCS %R
8/2/95, 4:.06 PM
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LATA RADIOCHEMISTRY

CALCULATION SPREADSHEET

SDG: LK4561-LAS

RELATIVE PERCENT DIFFERENCE

LATA No.: vB403.78

Date: 2-Aug—95
Validator: MC WEBB

PNO-DVF-015, R2

40378RAD.XLS, RPD
8/2/85, 4:06 PM

Criginal
(Sample) Dupticate
Analyte Sample ID  concentration concentration RPD
Tritium BOFKD1 343.03 471.06 31.5%
Carbon-14 BOFKD1 28.4 -31.5 -5800.0%
Total Strontium BOFKD1 -0.104 -0.0471 -75.3%
Gross Alpha BOFKD1 6.99 8.17 15.6%
Gross Beta BOFKD1 12.80 11.80 8.1%
000025



LATA RADIOCHEMISTRY

CALCULATION SPREADSHEET

SDG: LK4561-LAS

LATA No.: VB403.78

MINIMUM DETECTABLE ACTIVITY (MDA)

Date: 2-Aug-95
Validator; MC WEBB

Bkgmd
counts/
min {cpm)
or Count Tracet/ B
Std Dev time for ingrowth Cartier . Sample
of bkgmd assoc. Detector corr. recovery Decay Chemical volume
Analyte Sample 1D (cpm} sample  Efficiency factor factor factar yield factor {Lorg) MDA
Carbon-14 BOFKDA .1.68 20 0.629 1 1 1 1 0.01 85
Tritium BOFKD1 0.82 20 0.204 1 1 1 1 0.01 250
Alpha BOFKD1 0.04 100 0.09 1.00 1,00 1.00 1.00 0.16 3.7
Beta BOFKD1 0.89 100 0.41 1.00 1.00 1.00 1.00 .16 3.4
Strontium-90 BOFKD1 0.97 150.00 0.45 1.10 Q.73 1.00 1.00 050 1.0

PNC-DVF-015, R2

40378RAD.XLS, MDA
87195, 11.03 AM




LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION GROSS ALPHA/BETA AND TRITIUM
SDG: LK4561-LAS - Date: 2-Aug-95
LATA No.: VB403.78 Validator: MC WEBB
Activity of
Gross alpha
Counts Background fraction Sample
per Counts in beta Detector volume
BOFKD1 minute per minute channel Efficiency {Lorg) Result
Carbon-14 BOFKD1 2.09 1.68 1 0.629 0.01 29
Tritium BOFKD1 2.48 0.92 1 0.205 0.01 343
Alpha BOFKD1 0.27 0,043 1 0.080 0.160 7
Beta BOFKD1 2.87 - 0982 1 0.410 0.160 12,9
000027

: 40378RAD.XLS, ALPHA, BETA & TRITIUM
PNO-DVF-015, R2 8/7/95, 11:04 AM



LATA RADIOCHEMISTRY
GALCULATION SPREADSHEET

SDG: LK4561-LAS

LATA No.: VB403.78

RESULTS CALCULATION TOTAL STRONTIUM

Date; 2-Aug-95
Validafor: MC WEBE .

Gross . :
Counts Background  Ingrowth Carrier Strontium Sample
per Counts per  correction  Detector recovery decay volume ' | '
Analyte minute minute Factor Efficiency factor factor (Lorg) Resuit
Strontium-20 BOFKD1 0,93 0.99 1.10 0.45 0.730 1 0.50 -0.1

PNO-DVF-015, R2

40378RAD.XLS, Sr-TOTAL
8/7/95, 11:05 AM




Laboratory Case Narrative
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¥

Lockheed Analytical Services Log-in No.: L4561/1.4597

Quotation No.: Q400000-B

SAF: B95-052

Document File No.: 0520596/0525596

WHC Document File No.: 222

SDG No.: LK4561

- Page7

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

The routine calibration and quality control 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.

Holding Time Requirements
All holding times were met.

Chemical Recoveries and MDAs can be found on the preparation sheets and calculation
sheets, respectively, on the attached raw data for each method.

Analytical Method

Carbon-14

The carbon-14 analysis was performed using LAL-91-SOP-0209. All samples were
analyzed on batch #23714, which contains a method blank {MBB), duplicate {DUP),
laboratory control sample {LCS), and matrix spike {MS). No problems were
encountered during preparation or analysis, and all QC criteria were met.

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. All samples
were analyzed on batch #23735, which contains an MBB, DUP, LCS and MS. No
problems were encountered during preparation or analysis, and all QC criteria were
met.

Strontium

The strontium analysis was performed using LAL-91-SOP-0196. All samples were
analyzed on batch #23734, which contains and MBB, DUP and LCS. No problems
were encountered during preparation or analysis. There was insufficient sample for a
matrix spike analysis. All other QC criteria were met.




L}

Lockheed Analytical Services Log-in No.: L4561/L.4597
Quotation No.: Q400000-B
SAF: B95-062
Document File No.: 0520596/0525596
' WHC Document File No.: 222
SDG No.: LK4561
Page8

Tritium
The tritium analysis was performed using LAL-91-SOP-0066. All samples were

analyzed on batch #23736, which contains an MBB, DUP, LCS and MS. No problems
were encountered during preparation or analysis. All QC criteria were met.

Yvonne M. Jacoby June 21, 1995
Prepared By Date
-1 .,015/



Chain-of-Custody Information
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Sh=t A

, ;Ig“L-q\ n

e o B WY r"/g

Page 1  _of_ 1
Bechtel Hanford, Inc, CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST t qsq1 - |
Data Turnaround
Coilector , . Company Contact Telephone E Priority
- lwe Bob Raidl (509) 372-9641 Normal
Project Designation ) Sampling Location SAF No.
100-FR-3 Groundwater - Round 7 100 F B95-052
Ice Chest No. fssgg,,-,, Field Logbook No. e (o 4 Method of Shipment
'—B%‘ ER-/O R A Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No,
Lockheed WAaS-0O -0JC-3) XG0 AL S T
Possible Sample Hazards/Remarks .
Preservation  |png  {coold°c |He HNO,  [Cool 4°C |Cool 4°C HNO, HCl
Type of Container | p;q PIG Gs /G G PIG PIG Gs
No. of Container{s) 1 1 3 5 1 1 1 3
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. 1L 500mL 40mL 1L 1L 20mL 1L 40mL
ICP Metals- | Aions (IC) - K s tord ICP Meals-
e a |7, s0, VOA-TCL | Gross Tritium, | Activity TAL. ;A VOA -
Menleas, | PO, MO, Alpha, C-14 Scan Metals-As TCL
SAMPLE ANALYSIS n |, Gross e
(Unfiliered) Beta, (Fitered)
Sr-90
Sample No. Matrix* Date Sampled Time Sampled RIS . o
L P . - (. ’ )‘/ ‘. - M w - _ s
BOFKD3 w S /)1:,“; 7{ . ; \\ \ .
1
BOFKD4 W = 3 5% PN N
BOFKDS w G [3e <5 e
, — SenPrint N SPECIAL INSIRUCTIONS Ty
yersharitvetl ign/Print Names Sample analysis for PO,, NO,, and NO, by EPA 300.0 is being requested for information |5 - s
Relinguished By Date/ Time v i Date/Time 7375 only. The ERC Contractor acknowledges that the 48-hour holding time will not be met. gg - g:g::un
) e 2 TSy M Kos Jhen 5A795 ‘ " o ke
' - DatwlTime (7 ) '/ Received By Date/Time o -oi "
= Al
Bedtles STRYET i DS = Drum Selils
elinquished By DatesTime Received By DatefTime ?-L- ?—m Liquids
= Tusue
W= Ve
Relinquished By Date/Time Received By Date/Time b - bﬁm
I — - X = Other
- LABORATORY. '[Rgmsived By /\,\Mv\le;_. Title Date/Time
7 SECTION™- . | 08 Se—_ple. Cos boebeonr §-2579s Jaqe0
"'E[N ALSAMPLE Disposal Method Disposed By _ Date/Time \




END OF PACKAGE
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DATA VALIDATION REPORT
for
100-FR-3 GROUNDWATER ROUND 7
Metals Analysis
SDG LK4561-LAS
LATA VB403.78

Bechtel Hanford, Inc.

P.O. Box 969
Richland, Washington

August 7, 1995
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100-FR-3 Groundwater Round 7
Data Validation Narrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4561-LAS}(VB403.78) were validated at level D as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev: 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision; Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as specified

in the Remedial Investigation/Feasibility Study Work Plan for the
100-FR-3 Operable Unit, DOE/RL 91-53, Rev. 0.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as
unusable.

MINOR DEFICIENCIES

Minor deficiencies were identified during validation which required quallﬁcat.lon of data as estimated.
See the "Qualification Summary Table '

. 40378MTL.NAR; Printed: 7-Aug-95, 5:16 am : O O 00 02




) » Table 1
Chain-of-Custody
Analysis Request

LATA 1D #: VB403.78 SDG: LK4561-LAS _
Sample Information Analyses Requested
SAMPLE DATE SAMPLING| FIELD QC TEMP
NO. COLLECTED |MATRIX{ SAF |LOCATION INFO °C 1 2 3 4 5
BOFKD1 18-May-95 | WATER |B95-062| 199-F7-1 |SPUT W/BOFKS87] 2 X | X X
BOFKD2 18-May-95 | WATER | B95-052| 199-F7-1 | SPLIT W/BOFK88| 2 X X
BOFKD3 23-May-85 | WATER |B95-052] 198-F5-4 | SPLIT W/BOFKE5] 2 X X X
BOFKD4 23-May-85 | WATER |B85-052] 199-F5-4 | SPLIT W/BOFKB6| 2 X X
Method References:
Analysis Method
1. ICP Metals (TAL) (Unfiltered) CLP
2. ICP Metals (TAL) (Filtered) CLP
3. Arsenic (Unfiltered) CLP
4, Arsenic (Filtered) CLP
5. Lead (Unfiltered) CLP
6. Lead (Fiitered) CLP

Printed 8/7/95, 8:11 AM 40378DST.XLS | _ 000003




REFERENCES

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

DOE 1992, Remedial Investigation/Feasibility Study Work Plan for the 100-FR-3 Operable Unit,
DOE/RL 91-53, Rev. 0, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as”
follows. ) :

U-

UJ-

Indicates the compound or analyte was analyzed for ahd 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. Dueto a
QC deficiency identified during 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.

Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL
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 are unusable due to an identified QC deficiency.

_40378MTL.NAR; Printed: 1-Aug-95, 11:42 am | 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements'are as’
follows. -.

Commonly used laboratory metals (inorganic) qualifiers:

U-

B-

Indicates the analyte was analyzed for but not detected in the sample.
Indicates the analyte concentration is less than the CRDL but greater than the IDL.
Indicates the value reported is estimated due to the presence of interference.

Indicates duplicate injection precision criteria were not met during graphite furnace (GFAA)
analysis.

Indicates spiked sample recovery was not within the control limits.
Indicates the reported value was determined by the Method of Standard Additions (MSA).

Indicates post-digestion spike for GFAA. analysis is outside control limits and the sample
absorbance is less than 50% of the spike absorbance.

Indicates duplicate analysis was not within control limits.

Indicates the correlation coefficient (r) for the MSA was less than 0.995.

_40378MTL.NAR; Printed: 1-Aug-95, 11:42 am | ' 000006



Qualification Summary Table
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Qualification Summary Table

Inorganics (Mefals
ANALYTE TYPE QUALIFIER SAMPLES DQO REASON )
AFFECTED : ' :
Copper MINOR ud BOFKD1 BOFKD3 | BLANKS |Preparation blank value is negative
and outside acceptance criteria.
Aluminum MINOR U BOFKD3 BLANKS |Calibration blank value is positive and
outside acceptance criteria. -
iron MINOR U BOFKD1 BOFKD3 | BLANKS |Calibration biank value s positive and
outside acceptance criteria.
Inorganics (Metals) Field QC
ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT
' SAMPLES
ALL Field Spilit NONE |BOFK65/BOFKD3 | PRECISION |Field split precision is acceptable.
BOFK66/BOFKD4
BOFK87/BOFKD1
BOFK88/BOFKD2
Comments:

1. BOFK65, BOFK66, BOFK87, and BOFK88 were validated in SDG WO0560-QES (VB403.75)

Printed 8/7/95, 6:31 AM

40378QLS.XL.S

000008
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Data Summary Table
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METALS

DATA SUMMARY TABLE

LATA ID#: VB403.78 | HEIS#| BOFKD1 BOFKD2 BOFKD3 BOFKD4
Date:| 18-May-95 | 18-May-95 | 23-May-95 | 23-May-95
Matrix;] WATER WATER WATER WATER
Constituent CAS # Units | Results Q | Resulis Q | Results Q [ Results Q
Aluminum 7429-90-5) ug/L 33.0] U 33.0; U 25114, 33.0] U
Antimony 7440-36-0| g/l 6.7 B 54.0f U 4.0 U 542 B
Arsenic 7440-38-2] wug/L 11.7 11.1 31| B 43| B
Barium 7440-39-3| gl 482} B 44.3| B 57.5| B 525 B
Beryllium 7440-41-7] pgiL 1.0| U 101 U 1.0 U 1.0| U
Cadmium 7440-43-9] ug/L 3.0l U 3.00U 3.0l U 3.0l U
Calcium 7440-70-2} ug/l 62800 65400 106000 105000
Chromium 7440-47-3| g/l 3.0l U 3.0 U 15.4 1141 -
Cobalt 7440-48-4| poll 6.0/ U 6.0|] U 6.0/ U 6.0l U
Copper 7440-50-8] g/l 2.000J 20l U 200U, 20l U
Iron 7439-89-8] ugilL 34.4 Mm 12.00 U 59.7% 12.0| U
Lead 7439-92-1| ug/L 20/ U 2.0{ U 20[ L 2.0 U
Magnesium 7439-85-4| ug/L 19960 19900 25100 23900
Manganese 7439-96-5| po/l 2.0f U 200 U 20| U 20 U
Nickel 7440-02-01 Mg/l 12.0( U 12.0| U 12.0| U 2.0 U
Potassium 7440-09-71 ug/l 7190 6850 6550 6510
Silver 7440-22-4| png/l 3.0 U 3.0 U 40! B 3.0l U
Sodium 7440-23-5| g/l 59400 58300 33300 31600
Vanadium 7440-62-2] g/l 18.3| B 142 B 49 B 3.0 B
Zinc 7440-66-6] o/l 52| B 3.0/ U 40! B 3.0l U

8/1/95, 2:17 PM

Shaded areas indicate changes by the validator.
40378DST.XLS, METALS
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Sample Results (Form I's)
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CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET '

BOFKD1

Lab Name: LOCKHEED ANALYTICAL_ SVC__ ‘Contract: HANFORD

Lab Code: LOCK_ Case No.: B95-05 SAS No.: SDGE No.: LK4561
Matrix (soil/water): WATER Lab Sample ID: L4561—8;_;
Level (low/med) : LOW___ Date Received: 05/20/95

% Solids: _ 0.0

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

CAS No. Analyte {Concentration|C Q M

7429-90-5 |Aluminum_ 33.0|0 I

7440~36-0 [Antimony 6.7|B F_

7440-38-2 (Arsenic_ _ 11.7} F_

7440-39-3 |Barium 46.2|B P_

7440-41-7 [Beryllium 1.00 b_

7440-43-9 |[Cadmium__ 3.0/U0 P_

7440-70-2 |Calcium__ 628001 _ P_

7440-47-3 |Chromium 3.040 P_

7440-48-4 |Cobalt 6.0|0 P_

7440-50-8 |[Copper 2.0 P |vd

7439-89-6 |Iron 34.4 )18 P_|v

7439-92-1 |Lead 2.0(0 F_

7439-95-4 [Magnesium 19900 _ P_

7439-96-5 |Manganese 2.0|0 P

7440-02-0 |Nickel 12.0|0 P

7440-09-7 |Potassium 7180) P

7440-22-4 |Silver 3.04|0 P_

7440-23-5 | Sodium 59400 _ P

7440-62-2 jVanadium_ 18.3)|B P_

7440-66-6 |Zinc 5.2|B P_
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR_ Artifacts:
Comments :

FORM I - IN
ILMO3.0
ﬁr(
000012 24



' CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET -

BOFKD2

Lab Name: LOCKHEED ANALYTICAL SVC__  -Contract: HANFORD

Lab Code: LOCK__ Case No.: B95-05 SAS No.: SDG No.: LK4561

Matrix (soil/water): WATER Lab Sample ID: L4561—1é_“
Level (low/med): LOW___ Date Received: 05/20/95
% 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_ 33.0|0 D

7440-36-0 |Antimony 54.0|U P

7440-38-2 |Arsenic _ 11.1( F_

7440-39-3 |Barium 44.34B P_

7440-41-7 |Beryllium 1.04U P_

7440-43-9 |Cadmium__ 3.0|U P

7440-70-2 |{Calcium _ 65400 _ P

7440-47-3 |Chromium_ 3.01U P_

7440-48-4 {Cobalt 6.0|0 P_

7440-50-8 |Copper 2.01U0 P_

7439-89-6 |Iron 12.0|0 P

7439-92-1 |Lead 2.0|U F_

7439-55-4 |Magnesium 19900 _ P_

7439-96-5 |Manganesge 2.0)0 P

7440-02-0 |[Nickel 12.010 P

7440-09-7 |Potassium 6850 P_

7440-22-4 |Silver 3.0|1U P_

7440-23-5 |Sodium 58300 P_

7440-62-2 |Vanadium_ 14.2|B =

7440-66-6 |Zinc 3.0(0 P
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts:
Comments:

FORM I - IN .
' ILMO3.0
S
Ere
000013 //4



CLP
1

INORGANIC ANALYSES DATA SHEET

CLIENT

ID NO.

BOFKD3

Lab Name: LOCKHEED ANALYTICAIL SVC_ Contract: HBANFORD
Lab Code: LOCK__ Case No.: B95-05 SAS No.: SDG No.: LK4561
Matrix (soil/water): WATER Lab Sample ID: L4597-8
Level {(low/med) : LOW__ Date Received: 05/25/95
% 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_ 251|_ P_|V
7440-36-0 |Antimony_ 4.0|0 F_
7440-38-2 |Arsenic__ 3.11B F_
7440-39-3 {Barium 57.5|B P_
7440-41-7 |Beryllium 1.0]/U P
7440-43-9 Cadmiumq_ 3.010 P
7440-70-2 [Calcium _ 106000 _ P_
7440-47-3 |Chromium_ 15.4 | P
7440-48-4 |Cobalt 6.0|0 P_
7440-50-8 |Copper 2.0H] P_|vT
7439-89-6 |Iron 59.7|F P_i¢/
7439-92-1 |Lead 2.010 F_
7439-95-4 |Magnesium 25100 _ P_
7439-96-5 |Manganese 2.0|U0 P_
7440-02-0 |Nickel 12.00 P_
7440-09-7 jPotassium 6550 _ P
7440-22-4 |Silver 4.0{B P~
7440-23-5 |Sodium 33300} P
7440-62-2 |Vanadium_ 4.9|B P_
7440-66-6 |[Zinc 4.0|B P
Color Before: COLORLESS Clarity Before: CLEAR_ Texture
Color After:  COLORLESS Clarity After: CLEAR_ Artifacts
Comments:
FORM I - IN
: ILMO3.
i
éi%nfﬁ’
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CLP

1 ' CLIENT IDVNO.
INORGANIC ANALYSES DATA SHEET ' :

BOFKD4

Lab Name: LOCKHEED ANALYTICAL SVC_ _ Contract: HANFORD

Lab Code: LOCK Case No.: BS5-05 SAS No.: SDG No. : iK4561
Matrix (soil/water): WATER Lab Sample ID: L4597—1é__
Level {(low/med): LOW Date Received:.95/25/95

% Solids: __0.0

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

Color Before:

Color After:

Comments:

CAS No. Analyte |Concentration!C Q
7429-90-5 |Aluminum _ 33,00
7440-36-0 |Antimony_ 54.2(B
7440-38-2 |Arsenic__ 4.31B
7440-39-3 |Barium 52.5|B
7440-41-7 |Beryllium 1L.0|U0
7440-43-9 | Cadmium _ 3.0]U0
7440-70-2 |Calcium__ 105000 _
7440-47-3 |Chromium_ 11.4_
7440-48-4 (Cobalt 6.0|U
7440-50-8 |Copper 2.04U0
7439-89-6 |Iron 12.010
7439-92-1 |Lead 2.0|U0
7439-95-4 |Magnesium 23900 _
7439-96-5 |Manganese 2.0|0
7440-02-0 |Nickel 12.0|U
7440-095-7 | Potassium 6510 _
7440-22-4 |Silver 3.0{0
7440-23-5 |Sodium 31600 _
7440-62-2 |Vanadium 3.0|B
7440-66-6 |Zinc 3.00

Clarity Before:

Clarity After:

g o g ) =
] Ifq

[

AN

"U"U"U"U*U'U"U"U’ijﬂiﬁl'ﬂl'U’U

HERRE

Texture:

Artifacts:

FORM I - IN

(1000 s &5

ILMO3.0
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: LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

VALIDATION

LEVEL: B c

VALIDATION

WHC-CM-5-3, Rev. 0
PROCEDURE: I——-I W-5-3, Rev.

PROJECT: 100-FR-3 ROUND 7 SDG: LK4561-LAS
VALIDATOR: BJ MORRIS %" 7| LATA NO VB403.78 DATE: 31-Jul-95
REVIEWER: AM FREIER g?_t) LAB: LAS CASE N/A

BOFKD1 BOFKD3  WATER (unfiltered)
BOFKD2 BOFKD4 WATER (filtered)

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Is technical verification documentation present?

Is a case narrative present?

SAF_NO N __595-052 QAPP NO DOEIRL 91—53 RD SAP NO NTA
ANALYSES REQUESTED
ICP Metals Lead| [x Arsenic
Xl el S s
SAMPLE NO. MATRIX COMMENTS:

“YES NO NIA

X O
X0 4

2. HOLDING TIMES YES NO NA
Arg sample holding times acceptable? . . . E D D
See HOLDING TIME SUMMARY form o

' T YES NO NI/A

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments?

Are initial calibrations acceptable?

Are ICP interference checks acceptable?

Were [CV and CCV checks perfarmed on all instruments?
Arg ICV and CCV checks acceptable?

Validation cafcutation checks were performed and are acceptable.

X4

X B (x]x]
| OO
(/] -

* If NO(s) are checked, see CALIBRATION DATA SUMMARY form

40378MTL.XLS, Checklist

PNO-DVF-014, R2 8/7/95, 8:20 AM
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' LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

4. BLANKS .
Were ICB and CCB checks performed for all applicable analyses?
Are ICB and CCB results acceptable?

Were preparation blanks analyzed?

Are preparation blank results acceptable?

YES NO

NN,

.
BimE

N/A

OO0

If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form

5. ACCURACY

Were spike samples analyzed at the proper frequency?

Are all spike sample recoveries acceptable?

Are all elements spiked at an appropriate level?

Was a post digestion spike analyzed?

Are all post digestion spike recoveries acceptable?

Were laboratory control samples (LCS) analyzed at the proper frequency?

Are all LCS recoveries acceptable?

Validation calculation checks were performed and are acceptable.
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If NO(s) are checked, see ACCURACY DATA SUMMARY form

6. PRECISION

Were laboratory duplicates analyzed at the proper frequency?

Are all duplicate RPD values acceptable?

Were MS/MSDs analyzed?

Are all MS/MSD RPD values acceptable?

Were ICP serial dilution samples analyzed at the proper frequency?
Are all ICP serial dilution %D values acceptable?

Validation calculation checks were performed and are acceptable.
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If NO(s) are checked, see PRECISION DATA SUNIMARY form

: 40378MTL.XLS, Checklist
PNO-DVF-014, R2 ' 8/1/95, 9:.01 AM

oeN0O1s




7. FIELD QC SAMPLES

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) ide'ntiﬁed?

LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

Are field/trip blank results acceptable? (see Blank Data Summary form)

Are field duplicate RPD values acceptable? (see Field QC evaluation)

YES NO N/A

L
L]

Are field split RPD values acceptable? (see Field QC evaluation)

Are performance audit sample resulis acceptable?

D00
DOO
EOEE

Comments: The following field splits were identified: BOFK65/BOFKD3; BOFKG6/BOFKD4

BOFK87/BOFKD1; BOFK88/BOFKD2

Samples BOFK65, BOFKE8, BOFK87 and BOFK88 were validated in SDG W0560-QES (VB403.735).

8. FURNACE AA QUALITY CONTROL
Were.duplicate injections required?

Are all duplicate injection %RSD values acceptable?
Were analytical spikes required?

Are all analytical spike recoveries acceptable?

Was MSA required?

Are all MSA results acceptable?

Validation calculation checks were performed and are acceptable.

Comments:

YES NO N/A

L]
L]
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9. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for ali requested analyses?

Are all results supported in the raw data?

Are results calculated properly?

Do results meet the CRDLs?

Validation calculation checks were performed and are acceptable.

Comments:

—

N S ——— S e VT

. VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

PNO-DVF-014, R2

40378MTL.XLS, Checklist
8/1/95, 11:12 AM
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LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK4561-LAS VALIDATOR: BJ MORRIS DATE: 31-Jut-95
PROJECT: 100-FR-3ROUND 7 REVIEWER: MC WEBB LATANO.: VB403.78
PREP Required | ANALYSIS | Required .
MATRIX DATE PREP ANALYSIS HT HT HT AT VAL
HEIS-SN CODE ANALYSIS COLLECTED DATE DATE (days) (days) (days) (days) Q
BOFKD1 WATER JICP Metals/AA Metals 18-May-85 N/A 16-Jun-85 N/A N/A 29 . 180 NONE
BOFKD2 WATER |ICP Metals/AA Metals 18-May-25 N/A 17-Jun-95 N/A N/A 30 180 NONE
BOFKD3 WATER |ICP Metals/AA Metals 23-May-95 INJA 16-Jun-85 N/A N/A 24 780 NONE
BOFKD4 WATER [ICP Metals/AA Metals | 23-May-95 N/A 17-Jun-85 N/A N/A 2 180 NONE
CGCNI20

40378MTL.XLS, hold times

PNO-DVF-014, R2 731/85, 4:44 PM




LATA INORGANIC (METALS)

DATA VALIDATION CHECKLIST

BLANK DATA SUMMARY _
SDG: LK4S81-LAS VALIDATOR: BJ MORRIS DATE: 31-Jui-85
PROJECT: 100-FR-3 ROUND 7 REVIEWER: M(S WEBB LATA NO.: VB4C£3.78

LAB 2X 5X 10X , VAL
BLANK ID ANALYTE RESULT Q RT UNITS |RESULT|RESULT)RESULT SAMPLES AFFECTED Q

Cal Aluminum 811 B Ho/ll 3055 BOFKD3 * )
Prep Copper -2.870 B pg/l 28.7 BDFKD1' éOFKDS UJ
Cal Iron 39.2 B Hg/L 186 BOFKD1 BOFKD3 )

PNO-DVF.014, R2

-

40378MTL.XLS, blanks
7/31/95, 444 PM
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CLP

3
BLANKS
Lab Name: LOCKHEED ANALYTICAL SVC__ Contract: HANFORD
Lab Code: LOCK__ Case No.: B95-05 SAS No.: SDG No.: LK4561

Preparation Blank Matrix (soil/water): WATER

Preparation 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 C 3 C Blank Ci|{ M
Aluminum_ 33.0__|0 33.0 |0 33.0_]0 33.0_|0 56.730]B||P__
Antimony_ 4.0__|U 4.0_10 4.0_|U 4.0_10 4.00C|UF
Arsenic__ — 3.0 __\|U 3.0_|U 3.0 lu 3.0_1U 3.000 U |F__
Barium 10.0__|U 10.0_|U 10.0"|U 10.0_|U 10.000]Uj P
Beryllium 1.0_ {0 1.0_{U 1.0_10 1.0_:U 1.000|U[(P__
Cadmium__ 3.0 _{u 3.0°4U 3.0_\U 3.0°{U 3.000|U||P
Calcium__ 25.0__|U 25.0_|U 5.0_|u 25.0_|U T18.650|B| (P _
Chromium_|~ 3.0__|U|. 3.0_|uj__3.0_|U 3.0°|U 3.000|U||P
Cobalt 6.0 U 6.0_|U 6.0_|U 6.0"|U 00{U|{P—
Copper___ 2.0 |U 2.0_|U 2.0_|U -2.6_|B]|” z-z.szo TB*) P
Iron 12.0__|Uu i2.0”|U 12.0_|U 12.0_|U - B P
Lead 2.07_|U 2.0_|U 2.0°|U 2.0_(u| | 2.000|U{|F _
Magnesium 35.0__|U 35.0_|U 35.0_(U 35.0_|U 35.000({U||P__
Manganese 2.0__|U 2.0_|U 2.0_10 2.0_|U 2.000U011P__
Nickel 12.0__|U i2.0_|U 12.0_|U 12.0_|U 12.000 Ul P _
Potassium 700.0__|U 700.0_|U 700.0°|U 700.0_|U 700.000|U| |P_
Silver ' 3.0__|U 3.0_|U 3.0° U 3.0 Ul |- 3.000|U||P
Sodium 22.0__|U 42.0_|U Z2.0_|U|__4Z2.0_jU 54.980|B(|P__
Vanadium_ 3.0__|U 3.0_|U 3.0_|U 3.0_|U 3.000|U!|P__
Zinc 3.0__|U 3.0 |U 3.0(U 3.0_|U 3.000|U| P

FORM III - IN 4
: | v\\.‘\ ILMO3 .0
QJ.
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Lab Name: LOCKHEED ANALYTICAL_SVC_

Lab Code:

LOCK__

Cage No.:

CLP

BLANKS

BS5-05

Preparation Blank Matrix (soil/water):

Preparation Blank Concentration Units (ug/L or mg/kg):

SAS' No.:

Contract: HANFORD

SDG No.: LK4561

Initial
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration
Analyte (ug/L) C 1 C ;iﬁﬁser\\ 3 c Rlank C M
Aluminum_ _ 33.0_1T 61.1_{[B|_) _{1P__
Antimony _ _ L _ NR
Arsenic _ 3.0_1iU _ _ _|IF
Barium — — 10.0_|U 10.0_|T _ P
Beryllium . 1.0_|U 1.0_{U _ 1P
Cadmium___ _ 3.0_iU 3.0_\U _ 112
Calcium _ 25.0_|U 96.1_|B _ 1P
Chromium 3.0_1IU 3.0_|U _ P__
Cobalt____ _ 6.0_|U 6.0_|U - —|P
Copper — 2.0_|U 2.0 % — P
Iron N _i2.0_)U 2 _1B1J _ VP
Lead _ ___2.0_|U = _ _ 1P
Magnesium _ 35.0_|0 144.5_|B _ P
Manganese _ 2.0_1U 2.9 _|B _ _|1P_
Nickel ~ i2.0_|U 12.0°|U ~ “ilp—
Potassium _ 700.0_1U 700.0_1U _ 1P
silver — 3.0_|U 3.0_|U - P
Sodium _ 42.0_|U 42.0_|U _ P
Vanadium_ _ 3.0_|U ~3.0_|U _ A
Zinc ~ 3.07JU 3.0_|U _ TP
| RN
FORM III - IN N
, By ILMO3.0
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METALS FIELD SPLIT EVALUATION

DIF DL

LATA 1D# | HEIS #] BOFKS5 BOFKD3 RPD
Date:| 23-May-95 | 23-May-95
Matrix:| WATER WATER [SleTJM
ORIGINAL SPLIT
Constituent Units | Results Q | Results Q
Aluminum Mg/l 24.9| B 251E, 24.9 200
Antimony o/l 336] B 40| U 336 - .60
Arsenic pg/L 2.1|BJ 3.1 B 1.0 10
Bariurn ug/L 574\ B 575 B 0.1 200
Beryllium Hg/L 060 U 1.0) U
Cadmium Mg/l 24 U 3.0 U
Calcium pg/l. | 105000 106000 0.9% 5000
Chromium g/l 13.7] B 16.4 1.7 10
Cobalt HgfL 34| U 6.0 U
Copper ug/t 13.9| B 2.0fUJ 13.9 25
Iron ugil 86.4U| 59.7FU
Lead o/l 0.80[UJ 20l U
Magnesium Hg/L 24900 25100 200 5000
Manganese ug/L 6.2| B 2.0 U 6.2 15
Nickel Mg/l 154 U 12.0( U
Potassium Lo/l 6620 6550 70 5000
Silver Mg/l 41l U 40 B 4.0 10
Sodium Mg/l 32000 33300 4,0% 5000
Vanadium Hg/L. 16.5; B 49| B 11.8 50
Zinc ug/L 14,5 U_ 40| B 4.0 20
EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive resuits have exhibited acceptable precision.
000N2a

Shaded areas indicate changes by the validator.
40378DST.XLS, METALS FIELD SPLIT

8/1/95, 11:23 AM




METALS FIELD SPLIT EVALUATION

LATAID#| HEIS #:| BOFKE&6 BOFKD4 RPD DIF DL
Date:| 23-May-95 | 23-May-95
Matrix:] WATER WATER pgrL,
ORIGINAL | SPLIT
Consfituent Units | Results Q | Results Q
Aluminum Hg/L 234 U 33.00 U
Antimony g/l 26.3| U 54.2| B 54.2 - 60
Arsenic ugil 2.0{BJ 43| B 2.3 10
Barium uo/t. 56.8| B 52.5| B 4.3 200
Beryllium pa/l 060 U 10| U
Cadmium ‘ Mg/l 24| U 3.0/ U
Calcium pg/l. | 105000 105000 0.0% 5000
Chromium Ha/L 122 B 11.4 0.8 10
Cobalt pgfL 34| U 6.0l U
Copper Hg/L 14.0| B 20/ U 14.0 25
fron ugiL. 59.6[ .1, 12.0{ U
Lead pg/L 0.801.LJ. 20/ U
Magnesium g/l 24800 23900 900 5000
Manganese pg/L 52| B 20/ U 5.2 15
Nickel Mo/l 15.4; U 12.01 U
Potassium ug/L 5490 6510 1020 5000
Silver Mg/l 41| U 30| U
Sodium Mg/l 31800 31600 0.6% 5000
Vanadium yg/t 16.7| B 3.0/ B 13.7 50
Zinc pg/L 12.3F U 3.0l U
EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive results have exhibited acceptable precision. '
oeMNZs

Shaded areas indicate changes by the validator.

8/1/95, 11:23 AM 40378DST.XLS, METALS FIELD SPUT




v METALS FIELD SPLIT EVALUATION

LATA ID#:| HEIS #:| BOFK87 BOFKD1 RPD DIF DL
Date:| 18-May-95 | 18-May-95
Matrix;] WATER WATER ‘ Mg/l
ORIGINAL SPLIT
Constituent Units | Resulls Q | Results @
Aluminum pall 2341 U 33.0| U
Antimony pa/L 6.7 B 8.7 - .60
Arsenic ug/L 11.7 0.8 10
Barium ug/L 46.2| B 1.3 200
Beryliium Hg/L 1.0/ U
Cadmium Lg/L 3.0 U
Calcium pall. 62800 4.2% " 5000
Chromium pafl 3.0 U
Cobalt Hg/L 6.0/ .U
Copper pg/l 2.0f UJ.
ron Mo/l 344U
Lead Hg/L 2.0
Magnesium Hafl 19800 1000 5000
Manganese Mg/l 20| U 4.0 15
Nickel Mg/l 12.0] U
Potassium Mg/l 7190 500 5000
Silver ug/L 3.0] U
Sodium ua/L. 59400 7.3% 5000
Vanadium Ho/L 18.3| B 2.8 50
Zinc K/l 52| B 52 20
EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive results have exhibited acceptable precision.
CONMZ6

Shaded areas indicate changes by the validator,
8/1/95, 11.23 AM 40378DST.XLS, METALS FIELD SPLIT




METALS FIELD SPLIT EVALUATION

DL

LATA ID# | HEIS#:| BOFK88 BOFKD2 RPD DIF
Date:| 18-May-95 | 18-May-95
Matrix:)] WATER WATER Mg/t
ORIGINAL SPLIT |
Constituent Units | Results Q | Results Q
Aluminum pgfL, 234 U 330/ U
Antimony Mg/l 428} B 540 U 42.8 .60
Arsenic gL 9.0/BJ| 11.1 2.1 10
Barium Mg/l 46.4| B 44.3| B 2.1 200
Beryllium [Heli B 0.60; U 1.0 U
Cadmium Hg/l 24 U 3.00 U
Calgium pgiL 62100 85400 5.2% 5000
Chromium Mg/l 47| U 3.0| U
Cobalt Mo/l 341 U 6.0/ U
Copper ug/L 11.2| B 20; U 11.2 25
Iron ug/l. 347EU 12.0{ U
Lead Hg/L 0.80| U 200U
Magnesium Mo/l 18500 18900 400 5000
Manganese pg/l. 47 B 20{ U 4.7 15
Nickel po/l 154( U 12.0| U
Potassium g/l 5510 6850 1340 5000
Silver Ho/L 411 U 3.0/ U
Sodium Mg/l 57100 58300 2.1% 5000
Vanadium Hg/L 232 B 142| B 9.0 50
Zinc ug/l. 136/ U 3.0| U
EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive results have exhibited acceptable precision.
oeon2?

8/7/95, 8:06 AM

Shaded areas indicate changes by the validator.
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. LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

LINEAR REGRESSION ANALYSIS

SDG: LK4561-LAS Date: 31-Jul-85
LATA No.: VB403.78 ’ Validator; BJ MORRIS
Analyte/Calibration Date: As 6-15-85

Concentration Absorbance

X y r r2
0.00 -0.002 0.2998 0.9997
10.00 0.024
25.00 0.056 slope X intercept
50.00 0.111 0.0021 -1.2322

100.00 0.214
200.00 0.420 1/slope y intercept
476,7649 0.0026

LINEAR REGRESSION ANALYSIS

SDG: LK4561-LAS _ Date: 31-Jul-85

LATA No.: VB403.78 Validator: BJ MORRIS

Analyte/Calibration Date: Pb 6-16-95

Concentration Absorbance

X y r r?
0.00 - 0.001 0.9992 0.9983
3.00 0.007
25.00 0.058 slope X intercept
50.00 0.121 0.0022 -2.3966
100.00 0.233
200.00 0.434 1/slape y intercept
459.6980 0.0055
CC00ZSs

40378MTL.XLS, linear regression
PNO-DVF-014, R2 8/1/85, 2:10 PM



: LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT RECOVERY (ICV/CCV)

SDG:  LK4561-LAS Date: 31-Jul-95
LATA No.: VB403.78 Validator; BJ MORRIS
Analyte ICViCCV ID Observed Value True Value %R
o A

Aluminum IV 100372 100000 100.4%
Arsenic CCV 100.2 100.0 100.2%
Barium lov 1001 1000 100.1%
Lead cov 102.8 100.0 102.8%
S A AL

40378MTL.XLS, ICV CCV recovery

PNO-DVF-014, R2 8/1/95, 2:10 PM




LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

MATRIX SPIKE RECOVERY (MS)

SDG: LK4561-LAS Date: 31-Jul-95°
LATA No.: vB403.78 Validator: BJ MORRIS
Spike Sample Sample Spike
Analyte Sample 1D Result Result Added %R
SSR SR SA -
Barium BOFKD1 2177.33 46.21 2000.00 - 108.6%
Arsenic BOFKD1 55.40 11.70 40.00 108.3%
Vanadium BOFKD2 508.98 14.25 500.00 98.9%
Lead BOFKD2 20.30 0.00 20.00 101.5%
o030

PNC-DVF-014, R2

40378MTL.XLS, MS recovery
8/1/95, 2:10 PM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

sDG:
LATA No.:

PERCENT RECOVERY (LCS) ‘
LK4561-LAS Date
VB403.78 Validator

: 31-Jul-95
: BJ MORRIS

PNO-DVF-014, R2

40378MTL.XLS, L.CS recovery

8/1/85, 2:10 PM

Analyte Observed value True value %R
oLCS ALCS |
Aluminum 1975.65 2000.00 98.8%
Lead 20.20 20.00 101.0%
Beryllium 46,82 50,00 93.6%
Arsenic 34.30 40.00 85.8%
on031



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PNO-DVF-014, R2

40378MTL.XLS, RPD
8/1/85, 2:10 PM

RELATIVE PERCENT DIFFERENCE
SDG: LKA4561-LAS | Date: 31-Jul-95

LATA No.: _ VB403.78 ] Validator: BJ MORRIS
Original (Sample) Duplicate ,

Analyte Sample ID concentration concentration RPD

0S8 D

Arsenic BOFKD1 11.70 11.70 0.0%
Potassium BOFKD1 7185.05 7340.21 2.1%

Lead BOFKD2 2.00 2.00 0.0%

Barium BOFKD2 44.31 43.98 0.7%

c0NN32




LATA INORGANIC {(METALS)
DATA VALIDATION CHECKLIST

PERCENT DIFFERENCE (ICP SERIAL DILUTION)

PNO-DVF-014, R2

40378MTL.XLS, serial dilution
8/1/65, 2:10 PM

SDG:  LK4561-LAS Date: 31-Jul-95
LATANo.:  VB403.78 ) Validator: BJ MORRIS
Analyte Concentration Analyte‘Concentration |
Analyte before Dilution after Serial Dilution %D
| S
Calcium (BOFKD1) 62830.78 62174.17 1.1%
Vanadium {BOFKD1) 18.34 21.79 18.8% .
Magnesiutn (BOFKD2) 19928.13 20154.54 1.1%
Vanadium (BOFKD2) 14.25 16.53 16.0%
(L GA RN




LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

INORGANICS RESULTS CALCULATION, WATER
SDG: LLK4561-LAS | Date: 31-Jul-95
LATA No.:  VB403.78 ] Validator: BJ MORRIS
Concentration Dilution
Analyte from curve Factor Concentration (ug/L)
CONCW units DFW o
Calcium (BOFKD1) 62.84 mg/l_ 1 62800
Barium (BOFKD2) , 0.0443 mao/L. 1 44,3
Arsenic (BOFKD2) 11.1 g/l 1 11.1
Arsenic (BOFKD1) 11.7 ug/l 1 11.7

oennNia

40378MTL.XLS, water results
PNO-DVF-014, R2 8/1/95, 2:10 PM



Laboratory Case Namative
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Lockheed Analytical Services Log-in No.: L4561/.4587
Quotation No.: Q400000-B

SAF: B95-052

Document File No.: 0520596/05625596

WHC Document File No.: 222

SDG No.: LK4561 |

Page3

CASE NARRATIVE
INORGANIC METALS ANALYSES

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

Preparation and Analysis Requirements

L Two water samples for total metals analysis. The samples were prepared as LAS
Batch 520BHT and analyzed for selected analytes as requested on the chain of
custody. Sample BOFKD1 {(L4561-8) was used for matrix spike and duplicate, post-
digestion spike and serial dilution analysis. All data flags due to the performance of
the above-mentioned QC sample are also associated with every sample digested with
this batch.

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

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

Internal Quality Control
L All internal quality controf were within acceptance limits.
Sampie Results

L The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:

"P" ICP-AES
"F" GFAA
Nalini Prabhakar 06/24/95
Prepared By : Date

QONO36R
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Lockheed Analytical Services ‘ Log-in No.: L4561/1.4597
Quotation No,; Q400000-B

SAF: B95-052

Document File No.: 0520596/0525596
WHC Document File No.: 222

SDG No.: LK45661

Page4 '

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality contro! 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 diiutions, analytical {post-digestion} spike
samples, matrix spike {predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

. Two filtered water samples for dissolved metals analysis. As the measured turbidity
of the samples was less than 1 NTU, they were batched as 520BHD for selected
dissolved analytes as requested on the chain of custedy. For this sample batch sample
BOFKD2 (LAB61-16} was used for matrix spike and matrix spike duplicate and serial
dilution analyses. All data flags due to the performance of the above-mentioned QC
sample are also associated with every sample anzalyzed with this batch.

Holding Time Requirements

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

Method Blanks

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

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

Sample Results

° The following qualifiers are reported on the basis of the technigues employed to
perform the analyses:

"P" ACP-AES
"F" GFAA

MNalini Prabhakar 06/21/95
Prepared By Date

eoon3?

B
098



Lockheed Analytical Services - Log-in: L4561, L4597

L Antimony is reported by AA for two of the samples due to interferences on the ICP
analysis. :



Chain-of-Custody Information

. 40378MTL.NAR; Printed: 1-Aug-95, 2:37 pm | ‘ 000039




Page _} of |
Bechtel Hanford, Inc. Z L’ S G CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST T
4 Data Tumaround
e
' Collector Company Contact Telephone E :quor:ly
- (ec / A £ o Bob Raidl (509) 372-9641 ormzl
Project Destgnation Sampling Location SAF No.
100-FR-3 Groundwater - Round 7 100 F B95-052
Ice Chest l?lpt Y. Field Loghook No. Method of Shipment
%’E""‘ LS < R . raS< Federal Express
Shipped To Offsite Property No. ) 3 Bill of Lading/Air Bilt No.
Lockheed WI5-0~02049-30 ~ G0 YR D
Possible Sample Hazards/Remarks .
P Preservation  |yno, | cool4°C |HE HNO,  |Coot4°C |Cool4°C HNO, Hel
Type of Container | pyg PIG Gs PIG G PIG PIG Gs
No. of Container(s) 1 1 3 5 | i 1 3
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. 1L 500mL 40mL 1L 1L 20mL 1L 40ml.
‘ i ICP Metals- | Anions (C) - . s v ICP Metale- j
TAL. An PR, €L son VOA-TCL { Gross Tritium, Activity TAL. AR 'VOA
Metals-As PO,, NO,, Alpha, C-14 Scan Metals As ICL
SAMPLE ANALYSIS . " InNo, Gross b '
(Unfiliered) Beta, (Filtered)
$r-90 .
Sample No. Matrix* Date Sampled Time Sampled
BOFKDI W SV RAS ARy Yol < L hx |A
F
BOFKD2: w CHEsST \Aas X
BOVKDS W Sy sy \4 39 X
F ‘oo /Pri SPECIAL INSTRUCTIONS Muirix®
CHAIN OF PQSSESSION Sign/Print Names Sample analysis for PO,, NO,, and NO, by EPA 300.0 is being requested for information | . g
A':-w Relinquished By Date/Time o Re, o B S Dateffime (0 E0° only. The ERC Contractor acknowledges that tlie 48-hcur holding time will not be met. :(13 - :‘;’mi;mu
e Sygsc o |4 Fuu ffe_S2/755 e
EH 774 W / T Dale/Time OSgq) PReceived By Date/Time e
A = Al
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Reltnquished By g Date/Time Reccived By DatefTime . L - l{,vj::; .
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TABORATORY | Radepved 'A\ . Tille R Date/ Time,
SECTION ,.ﬂy( 4 jae Semald Coro D T-30-2v/ Tod g,
A FINAL SAMPLE | Disposal Method / Disposed By Date/Time -
~  DISPOSITION |
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Page 1 ol __} _
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST quq7 ) ’
Data Turmnaround .

Priori
' Collector Company Contact Telephone E rority
A e Bob Raidl (509) 372-0641 Normal
Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 7 ) 100 F B95-052
Ice Chest No. . fS{J?,, Field Logbook No. . A Method of Shipment
‘**]--r—iKF_ ER-/O AT, Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lackheed WS- -0[JC -5 GO HEAB AT
Possible Sample Hazards/Remarks .
Preservation HNO, Cool4°C [HO HNO, Cool 4°C | Cool 4°C HNO, HC
Type of Container | p/g PIG Gs PIG G PIG PIG Gs
No. of Container(s) 1 1 3 5 1 ! | 3
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C, 1L 500mi. 40mL 1L IL 20mL IL 40ml.
- ICP Mesals- | Anions 3C) - K s A 1CP Metaks.
AL aa | R, Cl 5O, VOA-TCL | Gross Tritium, | Activity 1P Mt VOA -
Memls-as, | PO, NO, Alpha, C-14 Scan Metals-As TCL
SAMPLE ANALYSIS Pb. NO,. Gross Pb. )
(Unfiltred) Beta, (Fihered)
$r-90 - ‘
Sample No. Matrix* Date Sampled Time Sampled
e I R ‘..} ‘.‘ ‘.— 0 .
BOFKD3 w PRy ™o i . N ~
L
BOFKD4 W il 23 70N J .2l “
BOFKDS W cITO3E T L2 5 QY
| v
-J M— iy et S—" .
.__;_\ . s Sien/Print N SPECIAL INSTRUCTIONS Matrix® —
‘u\ CHAIN -OF POSS.ESS]ON ign/Print Names Sample analysis for PO,, NO,, and NO, by EPA 300.0is being requested for information {5 . g
. R dinquished By r‘i LI&? Tate/ Time ; v Az Date/Time 7375 only. The ERC Coniractor acknowledges that the 48-hour-holding time will not be met, ‘Sgg - z:dni:m
/'L.. oy (22O R DT / Jiew 573395 ‘ N Frgaliints
‘ is By & Date/Time Og/() / Rccciv By Date/Time o -
| : A=Al
! o A '??‘/’F.T' DS~ D:'\run Solids
: elinqushed By "~ Date/Time Received By Date/Time 21. = Drun Liguids
. ) = Tissue
; Wls Vu’:'l;x:e
— T : e . i L = Liquid
Relinquished By -/ Date/Time Received By BatefTime . v$niﬁ«;
———m X = Other
LABORATORY eceived By : Title ~ Bl
SECTION /L\A/MJZQ;- Seple Cosdi S7257S foqu>
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100-FR-3 Groundwater Round 7
Data Validation Narrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4561-LAS (VB403.78) were validated at level D as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: All sample results were supported in the raw data.

Detection Limits: Detection limit goals were met for all sample results as spéciﬁed

in the Remedial Investigation/Feasibility Study Work Plan for the
100-FR-3 Operable Unit, DOE/RL 91-53, Rev. 0.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as
unusable.

MINOR DEFICIENCIES

No minor deficiencies were identified during data validation which required qualification of data as
estimated.

40378GMS.NAR; Printed: 7-Aug-95, 5:18 am | ' 000002



LATA ID #: VB403.78

Table 1

Chain-of-Custody
Analysis Request

SDG: LK4561-LAS

Sample Information

Analyses Requested

SAMPLE DATE SAMPLING FIELD QC TEMP

NO. COLLECTED |MATRIX| SAF [LOCATION INFO °C 1
BOFKD1 18-May-85 | WATER |B95-052| 199-F7-1 | SPLIT W/BOFK87| 2 X
BOFKD3 23-May-95 | WATER |B95-052| 199-F5-4 | SPLIT W/BOFKES| 2 X
BOFKD5 18-May-95 | WATER |B95-052| 198-F7-1 TRIP BLANK 2 X
BOFKD& 23-May-85 | WATER |B95-052| 189-F5-4 TRIP BLANK 2 X
Method References:

Analysis Method
1. VOA (TCL) CLP

Printed 7/31/95, 9:47 AM
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as”
follows. ‘

U-

UJ-

UJN-

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 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.

Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL
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 are unusable due to an identified QC deficiency. :

Indicates a tentatively identified compound (TIC) that has been determined to be valid in terms
of identification and quantitation.

Indicates a tentatively identified compound (TIC) that has been determined to be presumptive and
valid (JN) in terms of identification and quantitation and has been qualified as undetected (U)
due to associated blank contamination.

Indicates presumptive evidence of a compound at an estimated value. The data may not be valid
for some specific application (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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GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as
follows. :

Commonly used laboratory qualifiers:
U-  Indicates the compound was analyzed for but not detected in the sample.
B-  Indicates the compound was detected in the method blank.

J- Indicates the compound was detected at a concentration less than the contract required
quantitation limit (CRDL).

. 40378GMS.NAR; Printed: 31-Jul-95, 12:45 pm | 000006



Qualification Summary Table
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Qualification Summary Table

Volatile Organic

ANALYTE TYPE QUALIFIER SAMPLES DQO REASON
AFFECTED

No qualifiers added by validator.

Volatile Organic Field QC

ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT
SAMPLES
ALL Field Split NONE |BOFKB5/BOFKD3 | PRECISION {Field split precision is acceptable.
BOFK87/BOFKD1
ALL Field Split NONE |BOFKD5 BOFKDS | BLANKS |Trip blank contamination noted.
Comments:

1. Data qualification is not required based on field blanks, however field blank resuits are noted here to alert the data
user to uncertainties in the data set during decision making processes.
2. BOFKS8S5, and BOFK87 were validated in SDG W0560-QES (VB403.75)

F’n'r-“ited 8/7/95, 6:42 AM 40378QLS.XLS 000 00 8




Data Summary Table
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VOLATILE ORGANIC

DATA SUMMARY TABLE \

LATA ID#: VB403.78 HEIS #} BOFKD1 BOFKD3 BOFKD5 BOFKD&

Date:] 18-May-95 | 23-May-95 | 18-May-85 | 23-May-95

Matrix:| WATER WATER WATER WATER

Constituent CAS# Units Results Q |Results Q [ Resuits Q | Results Q
Chioromethane 74-87-3 ug/L 10| U 10] U 100 U 10| U
Bromomethane 74-83-9] g/l 10| U 10{ U 10| U 10] U
Vinyl chloride 75-01-4 Hg/L 10! U 10| U 10( U 10{ U
Chloroethane 75-00-3 Mg/l 10 U 10| U 10| U. 10| U
Methylene chioride 75-09-2 Hg/L 101 U 10| U 10; U 10| U
Acetone 67-64-1 Mo/l 10| U 105 U 71 J 6| J
Carbon disulfide 75-15-01 pug/L 10| U 10/ U 101 U 10| U
1,1-Dichloroethene 75-35-4 ug/t 10 U 10; U 10| U 10| U
1,1-Dichloroethane 75-34-3 ug/l 10 U 10| U 0| U 10] U
1,2-Dichloroethene (total) 540-59-0 Hg/L 0| U 10| U 10| U 10/ U
Chloroform 67-66-3 Hg/L 10| U 10| U 10; U 10 U
1,2-Dichloroethane 107-06-2 Hg/L 10| U 10| U 101 U 10| U
2-Butanone 78-93-3 ugfL 10| U 10] U 10, U 10| U
1,1,1-Trichicroethane 71-55-6 pa/l 10/ U 101 U 10| U 10| U
Carbon tetrachloride 58-23-5 Hg/L 101 8 10| U 10| U 10, U
Bromodichloromethane 75-27-4) gl 10| U 10| U 10] U 101 U
1,2-Dichloropropane 78-87-5 ya/l 10| U 10{ U 101 U 10| U
cis-1,3-Dichioropropene 10061-01-5 pa/L 10, U 101 U 10| U 10| U
Trichloroethene 79-01-8] pg/l 22 10| U 10| U 101 U
Dibromochloromethane 124-48-1 pg/L 101 U 10| U 101 U 10, U
1,1,2-Trichloroethane 79-00-5 ug/L 10| U 10| U 10] U 101 U
Benzene 71-43-2 ug/L 10| U 100 U 10/ U 10| U
trans-1,3-Dichloropropene 10061-02-6 Mg/l 10 U 10, U 101 U 10| U
Bromoform 75-25-2 pg/l 10] U 101 U 10| U 10| U
4-Methyl-2-pentanone 108-10-1 ug/L 10t U 101 U 10( U 10| U
2-Hexanone 591-78-6 Ha/L 10 U i0| U 10 U 10; U
Tetrachloroethene 127-184 Hg/L 10| U 10] U 10; U 10! U
1,1,2,2-Tetrachlorcethane 79-34-5 Ha/L 10| U 10 U 100 U 100 U
Toluene 108-88-3 Hg/L 10| U 100 U 100 U 101 U
Chlorobenzene 108-90-7 g/l 101 U 10; U 10| U 10| U
Ethylbenzene 100-41-4 Hg/L 10! U 101 U 10| U 10| U
Styrene 100-42-5 Hg/L 10] U 10| U 10| U 101 U
Xylenes (Total) 1330-20-7 Lg/l. 10| U 10| U 100 U 10| U

8/1/95, 3:25 PM

Shaded areas indicate changes by the validator.
40378DST.XLS, VOLATILE ORGANIC
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Sample Results (Form I's)
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET o .
CUSTOMER SAMPLE NO,

o

BODKD1
Lab Job Name:BECHTEL-HANFORD Contract:_
Lab Code:LAS Case No.: SAS No.,: SDG No.:L,.45861
Matrix: {soil /water) WATER Lab Sample ID:L4561-5
Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D4331
Level: {(low/med) LOW Date Received: 5/20/95
% Moisture: not dec. 0 Date Analyzed: 5/24/95
GC Column:RTX502.2 ID: 0.53 (mm) Dilution Factor: 1.00
Soil Extract Volume: 1.00 (ML) Scil Aligquot Volume: 1,00 (ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kKg) UG/L_ 0
74-87-3-=---==-- Chloromethane 10.|U
74-83-9----==---- Bromomethane 10. 1|0
75-01-4----~----- Vinyl Chloride 10.1]U
75-00-3------~--- Chloroethane 10. |0
T5-09-2--------- Methyvlene Chloride 10.1(0
67-64-1-----=--= Acetone 10. U
75-15-0--~~--~--- Carbon Disulfide 10. (U
75-35-4--“------ 1l,1-Dichloroethene 10.10
75-34-3--------- 1,1-Dichloroethane 10.1U
540-59-0--~----- 1l,2-Dichloroethene (total) 10.10
67-66-3--=—-=----~ Chloroform 10.|U
107-06-2=----==—- 1l,2-Dichloroethane 10.1|0
78-93-3-rw-e---- 2-Butanone 10,10
71-55-6---~------ 1,1,1-Trichloroethane 10.(U
56-23-5------~- -Carbon Tetrachloride 10.|U
75-27-4--------- Bromodichloromethane 10.10 }
78-87-5------~-- 1,2-Dichloropropane 10.)0
10061-01-5------ cis-1,3-Dichloropropene 10.10
79-01-6-----==--- Trichloroethene 22,
124-48-1-------- Dibromochloromethane 10.|U
79-00-5-----==--=- 1,1,2-Trichloroethane 10.1|0
J1-43-2--------- Benzene ‘10. 11U
10061-02-6------ trans-1,3-Dichloropropene 10.|U
75-25-2---------~ Bromoform ' 10,10
108-10-1-~------ 4 -Methyl -2-Pentancne 10.|U
591-78-6--~--~--- 2-Hexanone 10.|U
127-18-4- - - -~ =--- Tetrachloroethene 10.]0
79-34-5--------= 1,1,2,2-Tetrachloroethane 10.|U
108-88-3-------- Toluene 10.0
108-90-7-------- Chlorobenzene 10. |0
100-41-4-w-v-~--- Ethyibenzene 10.(U
100-42-5----- ---Styrene 10. |0
1330-20-7---=-=---~ -Xylenes (total) 10. |0

FORM I - CLP VOA . ~3/90
.7.31.?5
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LOCKHEED ANALYTICAL LABQORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS :
CUSTOMER SAMPLE NQ. —

BODKD1
Lab Job Name:BECHTEL-HANFORD “Contract:

Lab Code:LAS Case No.: SAS No.: SDG No.:L4561

Matrix: (soil/water)} WATER Lab Sample ID:L4561-5

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D4331

Level: (low/med) LOW Date Received: 5/20/95

% Moisture: not dec. - 0 Date Analyzed: 5/24/95

GC Column:RTX502.2 ID: 0.53(mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (ul) Soil Aliguot Volume: 1.00 (ul)

CONCENTRATION UNITS:
Number TICs Found: 0 (ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM I - CLP VOA-TIC 3/90

7395 /
00n013 7



LOCKHEED ANALYTICAL LABORATORY )
VOLATILE ORGANICS ANALYSIS DATA SHEET *

CUSTOMER SAMPLE NO.

= ™

BODKD3
Lab Job Name:;BECHTEL-HANFORD Contract: _ '
Lab Code:LAS Case No.: SAS No.: SDG No. :L4561
Matrix: (soil/watexr) WATER Lab Sample ID:L4597-5
Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D4342
Level: (low/med) LOW Date Received: 5/25/95
% Moilsture: not dec. 0 Date Analyzed: 5/26/95
GC Column:RTX502.2 ID: 0.53 (mm)} Dilution Factor: 1.00 |
Soil Extract Volume: 1.00 (ML) Soil Aligquot Volume: 1.00(ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND {(ug/L or ug/Kg) UG/L_ o}
FA~-87-3-=---m--un Chloromethane 10.1U0
74-83-9----cn--n Bromomethane 10.|0
75-01l-4--------- vVinyl Chloride 10.10
75-00-3------~-~- Chloroethane 10. (U
75-08-2--------- Methylene Chloride 10. |0
67-64-1--c=-----~ Acetone 10. |0
75-15-0~------~~- Carbon Disulfide 10,10
75-35-4--------- 1,1-Dichloroethene 10.|U
75-34-3--------- 1,1-Dichloroethane 10. (U
E40-59-0-------- 1,2-Dichloroethene (total) 10.|U
67-66-3-—====-~_- Chloroform 10.|T
107-06-2--=--=-~--- 1,2-Dichloroethane 10. |0
78-93-3--c--w=---- 2-Butanone 10.|0
71l-55-6--~-~----- 1,1,1-Trichloroethane 10.({0
56-23-5--------- Carbon Tetrachloride ' 10. |0
T5-27-4--=----~-- Bromodiciiloromethane 10. (U
78-87-5--------- 1,2-Dichloropropane ~10.|U
10061-01-5------ cis-1,3-Dichloropropene 10.10
79-01-6------~-- Trichloroethene _ 10.10
124-48-1-------- Dibromochloromethane 10.10
79-00-5--------- 1,1,2-Trichloroethane 10. (T
71-43-2--~------~ Benzene 10,10
10061-02-6-~---- trans-1,3-Dichloropropen 10.{0
F5-25-2--------- Bromoform : 10.]0
108-10-1-------- 4 -Methyl-2-Pentanone 10.10
591-78-6-~~==--- 2 -Hexanone 10.|U
127-18-4----~--- Tetrachloroethene 10.1{0
79-34-5----~---- 1,1,2,2-Tetrachloroethane 10. |0
108-88-3-------- Toluene 10.|U
108-90-7~=--=-=--- Chlorobenzene 10.|U0
100-41-4----~--- Ethylbenzene 10. |0
100-42-5-------- Styrene 10,0
1330-20-7-~----~ Xylenes ({total) 10.(0U

FORM I - CLP VOA 3/90

0oco04
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LOCKHEED ANALYTICAL LABORATORY )
VOLATILE ORGANICS ANALYSIS DATA SHEET )
TENTATIVELY IDENTIFIED COMPOUNDS
CUSTOMER SAMPLE NO.--

BODKD3
Lab Job Name:BECHTEL-HANFORD - Contract:_

Lab Code:LAS Case No.: SAS No.: SDG No.:L4561

Matrix: (soil/wakter) WATER Lab- Sample ID:L4597—5

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D4342

Level: (low/med) LOW Date Received: 5/25/95

% Moisture: not dec. 0 Date Analyzed: 5/26/95

GC Column:RTX502.2 ID: 0.53 (mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (ulL) Soil Aligquot Volume: 1.00(uL)

CONCENTRATION UNITS:
Number TICs Found: 0 (ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME RT EST. CONC. 6]

FORM I - CLP VOA-TIC 5/3/90




LOCKHEED ANALYTICAL
VOLATILE ORGANICS ANALYS

Lab Job Name:BECHTEL-HANFORD

Lab Code:LAS Case No.: SAS

LABORATORY
IS DATA SHEET co
CUSTOMER SAMPLE NO .

“BODKDS : —
Contract:_ » '

No.: SDG No.:1.4561

Matrix: (soil/water) WATER Lab Sample ID:L4561-1

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D4330

Level: {(low/med) LOW Date Received: 5/20/95

% Moisture: not dec. 0 Date Analyzed: 5/24/95

GC Column:RTX502.2 ID: 0.53 (mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (ML) Soil Aliquot Volume: 1.00 (uly)
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) UG/L_ Q
F4-8F«3-m—----=- Chloromethane 10.|U
74-83-9--------- Bromomethane 10. |U
75-01-4-------~~ Vinyl Chloride 10.1|U
75-00-3-~-----==-= Chloroethane 10.|1U
75-09-2-~-==---- Methylene Chloride 10.1]0
67-64-1--------~ Acetone 7. J
75-15-6---~------ Carbon Disulfide 10.10
75-35-4-~------- 1,1-Dichloroethene 10.10
75-34-3----~=--~-~ 1,1-Dichloroethane 10.|U
540-50-0--~------ 1,2-Dichloroethene (total) i0.1{U
67-66-3 -~ ==~~--~-- Chloroform 10.|U
107-06-2-----~~-~- 1,2-Dichloroethane 10.|0T
J8-93-3-=--~-----~ 2 -Butanone 10. (U
J1-EEwf-nn---w-== 1,1,1-Trichloroethane 10.(0
56-23-5-wr----u- Carbon Tetrachloride 10. |0
75-27-4-~-=-n-==-~- Bromodichloromethane 10.|0
78-87-b--~------ 1,2-Dichloropropane 10. (U
10061-01-5---~--- cis-1,3-Dichloropropene 10.|U
76-01-6---~---~-~- Trichloroethene 10. U
124-48-1-----=-~-~ Dibromochloromethane 10.|U
79-00-5----~---~- 1,1,2-Trichloroethane 10.|U
71-43-2---=~--~~- Benzene 10.|0
10061-02-6--~=~-~ trans-1,3-Dichloropropene 10.710
J5-25-2------=~~ Bromoform i 10.|U
108-10-1-------~- 4-Methyl-2-Pentanone 10.10
591-78-6----~=--- 2-Hexanone 10.|0
127-18-4---=---~ Tetrachloroethene 10. U
79-34-5---------1,1,2,2-Tetrachloroethane 10. |0
108-88-3-------- Toluene 10.|U
108-90-7-==--~-=--~- Chlorobenzene 10.|U
100-41-4---~=---~- Ethylbenzene. 10. (U
100-42-5----=«--~- Styrene 10.1U
1330-20-7---~--- Xylenes (total) 10.1U0

FORM I CLP

VOA 3/90

g4
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

BODKD5
Lab Job Name:BECHTEL-HANFORD -Contract:_

Lab Code:LAS Case No.: SAS No.: SDG No.:L4561

Matrix: (soil/water) WATER Lab Sample ID:L4561-1

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D4330

Level: (Low/med) LOW Date Received: 5/20/95

% Moisture: not dec. . 0 Date Analyzed: 5/24/95

GC Column:RTX502.2 ID: 0.53 (mm) Dilution Factor: 1.00

S0il Extract Volume: 1.00 {ul) Soil Aliquot Volume: 1.00(ul

CONCENTRATION UNITS:
Number TICs Found: 0 (ug/L or ug/Kg) UG/L_

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM I - CLP VOA-TIC 42/90

CUSTOMER SAMPLE NOG. -



LOCKHEED ANALYTICAL LABORATORY }
VOLATILE ORGANICS ANALYSIS DATA SHEET : o
CUSTOMER SAMPLE NO.

BODXD6
Lab Job Name:BECHTEL-HANFORD Contract: i
Lab Code:LAS Case No.: SAS No.: SDG No.:L4561
Matrix: (scil/water) WATER Lab Sample ID:L4597-2
Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D4341
Level: (low/med) LOW Date Received: 5/25/95
% Moisture: not dec. 0 Date Analyzed: 5/26/95
GC Column:RTX502.2 ID: 0.53 {(mm) Dilution Factor: 1.00
Seoil Extract Volume: 1.00 (ML) Soil Aliquot Volume: 1.00 (ul:)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L_ 0
74-87-3=-=-=-=-=-==-=-- Chloromethane 10.1(U
T4-83-9-==-=-cu-- Bromomethane , 10.|U
75-01l-4--nnno - Vinyl Chloride 10.|U
75-00-3--vr-enun- Chloroethane 10.1(0
75-09-2----~---- Methviene Chloride 10.|U
67-64-1--------- Acetone 6. J
75-15-0--------- Carbon Disulfide 10. (0
F5-35-4-=--u-nun- 1,1-Dichloroethene 10.1{0
75-34-3--------- 1,1-Dichloroethane 10.1|U
540-59-0------~-- 1,2-Dichlcroethene (total) 10.|0
67-66-3-~~---~~-— Chloroform 10.(U
1OV -06-2-===- === 1,Z2-Dichloroethane 10. (0
78-93-3~--=-=-=--=-- 2-Butanone 10.|U
71-55-6-rcromnnm- 1,1,1-Trichloroethane 10.|0
56-23-5---~------ Carbon Tetrachloride 10.|U
FE-27 -4~ -=~-~~-~-- Bromodichloromethane 10.|U
78-87-b--------- 1,2-Dichlorcpropane 10..10
10061-01-5------ cis-1,3-Dichloropropene 1010
79-01-6-~-~=-~-=--- Trichloroethene 10.|U0
124-48-1-------- Dibromochloromethane 10.]U0
FO-00-5-wmme e 1,1,2-Trichloroethane 10.|0
71-43-2-----wm-- Benzene 10.|0U
10061-02-6------ trans-1,3-Dichloropropene 10.|U
75-25-2~~---~~~-~ Bromoform : 10.|U
108-10-1-------- 4 -Methyl-2-Pentanone 10. |0
591-78-6-~------- 2-Hexanone 10. U
127-18-4-------- Tetrachloroethene 10.1U
79-34-5--------- 1,1,2,2-Tetrachloroethane 10.10
108-88-3-------- Toluene 10. |0
108-90-7--=~~-=-= Chlorobengzene 10.|0
100-41-4-------~ Ethyvlbenzene 10. |0
100-42-5--w~-=-- Styrene - 10. |0
1330-20-7------- Xylenes (total) 10.1U

FORM I - CLP VOA 3/90
Uik
41
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LOCKHEED ANALYTICAL LABORATORY
VOLATILE ORGANICS ANALYSIS DATA SHEET v
TENTATIVELY IDENTIFIED COMPOUNDS
CUSTOMER SAMPLE NO-. —

BODKD6
Lab Job Name:BECHTEL-HANFORD Contract:_

Lab Code:LAS Case No.: SAS No.: SDG No.:L4561

Matrix: (soil/water) WATER Lab Sample ID:L4597-2

Sample wt/vol: 5.00 (g/ml) ML Lab File ID: D4341

Level: (low/med) LOW Date Received: 5/25/95

% Moisture: not dec. 0 Date Analyzed: 5/26/95

GC Column:RTX502.2 ID: 0.53{mm) Dilution Factor: 1.00

Soil Extract Volume: 1.00 (ul) Soil Aliguot Volume: 1.00 (ul)

: CONCENTRATION UNITS:
Number TICs Found: 0 (ug/L or ug/Kg) UG/L_

! CAS NUMBER COMPOUND NAME RT EST. CONC. Q

R
HOVLE-1OU R WP

LI S T )

12.

=
V8]
.

l_.l
=

B
w30
3 - * -

FORM I - CLP VOA-TIC ‘ 3/90
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LATA GC/MS ORGANICS
DATA VALIDATION CHECKLIST

PROCEDURE

VALIDATION
LEVEL: A B c E N
VALIDATION D WHC-CM-5-3, Rev. 0 [ﬂ WHC-SD-EN-SPP-002, Rev. 2

PROJECT: 100-FR-3 ROUND ,7 SbG: LK4561-LAS

VALIDATOR: BJ MORRIS/";}) LATA NO VB403.78 DATE: 31-Jul-95
W4

REVIEWER: MC WEBB § LAB: LAS CASE N/A

SAF.NO . __ BQS 7052 o QAPP NO DOEIRL 91—53 RO SAP NO N/A

ANALYSES REQU ESTED

T ER AT e e i e

R AT

lzl Volatiles
CLP
SAMPLE NO. MATRIX  |SOMMENTS:
BOFKD1 BOFKD3 WATER
BOFKD5 BOFKDS

1. DATA PACKAGE COMPLETENESS

AND CASE NARRATIVE

Is technical verification documentation present?

is a case narrative present?

2. HOLDING TIMES
Are sampie holding times acceptable?

“YES NO N/A

X 0 0
X 00

YES NO N/A

X ad

See HOLDING TIME SUMMARY form

2. INSTRUMENT TUNING/PERFORMANCE AND CALIBRATIONS
1s the GC/MS tuning/performance check acceptable?
Were initial calibrations performed on all instruments at the proper frequency?

Are initlal calibrations acceptable?

Were continuing calibrations performed on all instruments at the proper frequency?

Are continuing calibrations acceptable?

Validation calculation checks were performed and are acceptable.

YES NO N/A

x4

I
[ -
L

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

PNO-DVF-017, R2

40378GMS. XLS, Checklist
7/31/95, 11:13 AM
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! LATA GC/MS ORGANICS
DATA VALIDATION CHECKLIST

4. BLANKS | YES NO N/A
Were laboratory blanks analyzed? - E l:] l:'
Are |laboratory blank results acceptable? E | D |:I ,'
If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form

5. ACCURAGY YES NO N/A
Were surrogates/System Monitoring Compounds analyzed at the proper frequency? E D |:| |
Are all surrogate/System Monitoring Compound recoveries acceptable? E D D
Were spike samples (MS/MSD) analyzed at the proper frequency? E l:l l:l
Are aJl spike sample {(MS/MSD) recoveries acceptable? EI D D
Validation calculation checks were performed and are acceptable. E D I:l

| If NO(s) are checked, see ACCURACY DATA SUMMARY form

6. PRECISION YES NO N/A
Were MS/MSDs analyzed? E] D D
Are all MS/MSD RPD values acceptable? El D D
Validation calculation checks were performed and are acceptable. E D D

If NO(s) are checked, see PRECISION DATA SUEMARY form

YES NO N/

>

7. FIELD QC SAMPLES

Were field QC samples (trip blanks, splits ) identified? E D

Are trip blank results acceptable? (see Blank Data Summary formj) D E

Are field duplicate RPD values acceptable? (see Field QC calculations) % %
a1

Are field split RPD values acceptable? (see Field QC calculations)

3] ) )

Are performance audit sample results acceptabie?
Comments: BOFKDS and BOFKD6 were identified as Trip Blanks.

The following field splits were identified: BOFK65/BOFKDS3; BOFK87/BOFKD1

Samples BOFKB5 and BOFK87 were validated in SDG W0560-QES (VB403.75).

: 40378GMS.XLS, Checklist \
PNO-DVF-017, R2 8/7/95, 6:47 AM 000022




' LATA GC/MS ORGANICS
DATA VALIDATION CHECKLIST

8. SYSTEM PERFORMANCE
Were intemal standards analyzed?
Are all internal standard areas acceptable?

Are all internal standard retention times acceptable?

9, COMPOUND IDENTIFICATION AND QUANTITATION
Is compound identification acceptable?
Is compound quantitation acceptable?

Are all TICs properly identified and coded?

10. REPORTED RESULTS AND QUANTITATION LIMITS
Are results reported for all requested analyses?
Are all results supported in the raw data?

Do results meet the CRQLS?

Validation calculation checks were performed and are acceptable.

Comments:

YES NO N/A

X a0 -
X U
X OO

YES NO N/A

VALIDATION SUMMA

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

. 40378GMS, XLS, Checklist
PNO-DVF-017, R2 7131195, 11:13 AM
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LATA GC/MS ORGANICS
DATA VALIDATION GHEGKLIST

HOLDING TIME SUMMARY

8DG: LK4561-LAS VALIDATOR: BJ MORRIS DATE: = 31-Jul-95
PROJECT: 100-FR-3 ROUND 7 REVIEWER: MC WEBB LLATA NO.: VB403.7
PREP | Required | ANALYSIS | Required '

MATRIX BATE PREP | ANALYSIS| HT HT HT HT VAL

HEIS-SN | CODE ANALYSIS COLLECTED| DATE DATE {days). | (days) (days) {days) Q
BOFKD1 WATER |Volatiles 18-May-85 N/A 24-May-95 N/A N/A 6 14 NONE
BOFKD3 WATER |Volatiles 23-May-85 N/A 26-May-95 N/A NA 3 14 NONE
BOFKDS WATER |Volatiles 18-May-95 N/A 24-May-95 N/A N/A 6 14 NONE'
BOFKD6 WATER |Volatiles 23-May-95 N/A 26-May-85 N/A N/A 3 14 NONE

000024

PNO-DVF-017, R2

40378GMS.XLS, HOLD TIME

7131195,

11:47 AM




DATA VALIDATION CHECKLIST

LATA GC/MS ORGANICS

BLANK DATA SUMMARY
sDG: LK4561-LAS VALIDATOR: BJ MORRIS DATE: | 31-Jul-95
PROJECT: 100-FR-3 ROUND 7 REVIEWER: MC WEBB LATA NO.: - \VB403.78
LAB - 85X 10X SAMPLES VAL
BLANK ID ANALYTE RESULT | @ RT |UNITS|RESULT|RESULT AFFECTED Q
BOFKDS
Trip Blank |Acetone 7 J pa/l NONE NONE
BOFKDG
Trip Blank |Acetone 6 J pa/l. NONE NONE
40378GMS.XLS, BLANKS 000023

PNO-DVF-017, R2

7131195, 11:47 AM



VOLATILES FIELD SPLIT EVALUATION

LATA ID#: VB403.78 HEIS #:| BOFKB5 BOFKD3 RPD DIF DL
Date:| 23-May-95 | 23-May-95 - '
Matrix:|- WATER WATER ug/l
ORIGINAL | SPLIT

Constituent CAS# Units | Results Q | Results Q
Chioromethane 74-87-3| pglL 10| U- 10l U
Bromomethane 74-83-9| pgiL 0| U 10 U
Vinyl chloride 75-01-4| pgfL 10l U 101 U
Chloroethane 75-00-3] pgfiL 10 U 10: U
Methylene chloride 75-09-2| pg/L 10| U 10} U
Acetone 67-64-1| pgiL 10 U 10 U
Carbon disulfide 75-15-0] pgiL 0] U 10, U
1,1-Dichloroethene 75-35-4]| poft 10 U 101 U
1,1-Dichloroethane 75-34-3| polL 10{ U 10! U
1,2-Dichloroethene (total) 540-59-0] pglL 101 U 10, U
Chloroform 67-66-3] palL 10! U 10, U
1,2-Dichloroethane 107-06-2| pg/L 10| U 10| U
2-Butanone 78-93-3] polL 101 U 10; U
1,1,1-Trichloroethane 71-65-6] pglL 10| U 10j u
Carbon tetrachloride 56-23-5| pg/L 101 U 10 U
Bromodichloromethane 75-27-4] pglL 10/ U 10 U
1,2-Dichloropropane 78-87-5] pgiL 10 U 10 U
cis-1,3-Dichloropropene 10061-01-5| pgiL 10| U 10} U
Trichloroethene 79-01-6] pg/L 10{ U 10' U
Dibromochloromethane 124-48-1 pafL 10l U 100 U
1,1,2-Trichloroethane 79-00-5| gL 101 U 10. U
Benzene 71-43-2| pg/L 10| U 10, U
trans-1,3-Dichloropropene 10061-02-6| Mg/l 10| U 101 U
Bromoform 75-25-2] ug/L 10! U 10 U
4-Methyl-2-pentancne 108-10-1| wg/L 10| U 101 U
2-Hexanone 591-78-6| ug/L 10| U 10 U
Tetrachloroethene 127-18-4| wug/L 10{ U 10 U
1,1,2,2-Tetrachloroethane 79-34-5| ug/l 101 U 10 U
Toluene 108-88-3| g/l 10{ U 10! U
Chicrobenzene 108-90-7] pg/L 107 U 10/ U
Ethylbenzene 100-41-4{ pg/L 100 U 10 U
Styrene 100-42-5] ug/t 10 U 10, U
Xylenes (Total) 1330-20-7| g/l 101U 101 U
EVALUATION:

1. Field splits are not evaluated for precision if both results are non-detect.

Shaded areas indicate changes by the validator. Coco2t

8/13/95, 1:22 PM

40378DST.XLS, VOLATILES FIELD SPLIT

M § 1345




VOLATILES FIELD SPLIT EVALUATION

LATA ID#: VB403.78 HEIS #| BOFK87 BOFKDA1 RPD| DIF DL
Date:| 18-May-95 | 18-May-85
Matrix:] WATER WATER ug/L
ORIGINAL | SPLIT
Constituent CAS # Units | Results Q | Results @ ,
Chioromethane 74-87-3| ug/L 10 U 10| U
Bromomethane 74-83-9] ugiL 10 U 10| U
Vinyl chloride 75-01-4| pgil 10 u 10| U
Chioroethane 75-00-3| upg/L 10 u 10 U
Methyiene chloride 75-09-2| g/l 10 U 101 U
Acetone 67-64-1| g/l 10 U 10{ U
Carbon disulfide 75-15-0] poilL 10 u 10| U
1,1-Dichloroethene 75-35-4] polL 10 u 10{ U
1,1-Dichloroethane 75-34-3| uoiL 10 U 10 U
1,2-Dichioroethene (fotal) 540-59-0| ug/L 10 U 101 U
Chiaroform 67-66-3 ugiL 10 | U 10| U
1,2-Dichioroethane 107-06-2| pgfl 10 U 10 U
2-Butanone 78-93-3| g/l 10 U 10{ U
1,1,1-Trichloroethane 71-55-6 ug/L 10 U 10f U
Carban tefrachloride 56-23-5| wug/l 10 U 10{ U
Bromodichloromethane 75-27-4( ug/L 10 U 10{ U
1,2-Dichloropropane 78-87-5 ug/L 10 u 101 U
cis~1,3-Dichloropropene 10061-01-5| pg/L 10 U 10{ U
Trichloroethene 79-01-6] ug/L 22 22 0 10
Dibromochloromethane 124-48-1| ug/L 10 u 10| U
1,1,2-Trichloroethane 79-00-5| uo/l 10 U 10 U
Benzene 71-43-2| pg/L 10 u 10 U
trans-1,3-Dichloropropene 10061-02-86] pgfL 10 U 10| U
Bromoform 76-25-2| Mg/l 10 U 10 U
4-Methyl-2-pentanone 108-10-1| ug/L 10 U 10| U
2-Hexanone 581-78-6| Mg/l 10 U 10| U
Tetrachloroethene 127-18-4| pgiL 10 U 101 U
1,1,2,2-Tetrachloroethane 79-34-5| pg/L 10 U 10| U
Toluene 108-88-3| ug/L 10 U 10| U
Chlorobenzene 108-80-7] pg/L 10 U 10| U
Ethylbenzene 100-41-4| pg/L 10 u 10| U
Styrene 100-42-5| pgiL 10 | U 101 U
Xylenes (Total) 1330-20-7] pg/L 10 U 10| U
EVALUATION:
1. Field splits are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4, All positive resulis have exhibited acceptable precision.
oeconey

7/31/95, 12:56 PM

Shaded areas indicate changes by the validator.
40378DST.XLS, VOLATILES FIELD SPLIT




SDG: LK4E61-LAS

LATA GC/MS ORGANICS

DATA VALIDATION CALCULATION SPREADSHEET

LATA No.: vB403.78

Bate: 31-Jul-95
Validator: BJ MORRIS

VOA RELATIVE RESPONSE FACTOR

Area of

Cong. of

Response for Cone. of
Analyte intemnal Intemal Analyte :
Analyte of Interest Standard Standard of Interest RRF
Acetone nf20 9707 S50.00 48709 20.00 0.498
Benzene 1150 217132 50,00 205083 50.00 1.059
Toluene {200 1128234 50.00 200342 200,00 1.408

PNO-DVF-017, R2

40378GMS. XLS, RRF
7/21/85, 2:54 PM

Lose2l A



LATA GC/MS ORGANICS
DATA VALIDATION CALCULATION SPREADSHEET

SDG: LK4561-LAS
LATA No.: VB403.78

Date: 31-Jul-85
Validator: 8J MORRIS.

RELATIVE STANDARD DEVIATION

RELATIVE STANDARD DEVIAﬂON

RRF1 Analyte: Chloromethane

1.7

1.88 MEAN STDEV RSD
1.925 1.861 '0,1067 5.7
1.844
1.984

RRF2 Analyie: Acetone,

0.558

0.498 MEAN STDEV RSD
0.673 0.578 0.1267 21.9
0.426

0.737

RELATIVE STANDARD DEVIATION

RELATIVE STANDARD DEVIATION

RRF3 Analyte: Chloroform

3.119

3.155 MEAN STDEV RSD
3.25 3.163 0.0506 1.6
3.15

3.141

40378GMS.XLS, RSD

PNO-DVF-017, R2

7/31/85, 2:54 PM

RRF4 Analyte: Styrene
0.876
0.894 MEAN STDEV RSD
0.964 0.908 0.0333 3.7
0.905
0.9
00002s




LATA GC/MS ORGANICS
DATA VALIDATION CALGULATION SPREADSHEET

SDG: LK4561-LAS

LATA No.: VB403.78

Validator: BJ MORRIS

Date: 31-Jul-85

VOA PERCENT DIFFERENCE

PNO-DVF-017, R2

40378GMS.XLS, %D

7/31/95, 2:54 PM

Initial Continuing
Calibration Calibration
Analyte Average RRF  Average RRF %D
Vinyt Chloride 1.874 1.950 4.1%
Bromoform 0,408 0.444 8.8%
Carbon Tetrachioride 0.501 0.454 9.4%
Chlorobenzene 1.011 0.202 10.8%
000029



o LATA GC/MS ORGANICS
DATA VALIDATION CALCULATION SPREADSHEET

SDG: LK4561-LAS Date: 31-Jul-85
LATA No.: VB403.78 Validator: BJ MORRIS
VOA SURROGATE RECOVERY
surrogate surrogate

Analyte result added %R
Toluene-d8 50,62 50.00 101.2%
Bromofluorobenzene 45,40 50.00 90.8%

000030

40378GMS.XLS, SURROGATE
PNO-DVF-017, R2 7/31/95, 2:54 PM



LATA GC/MS ORGANICS

DATA VALIDATION CALCULATION SPREADSHEET

A

SDG: LK4561-LAS

MATRIX SPIKE RECOVERY (MS/MSD)

LATA No.: VB403.78

Date: 31-Jul-85
Validator: BJ MORRIS

MS MSD Sample Spike )
Analyte Sample ID Resuli Result °~ Result Added MS%R MSD%R
Trichiorcethene BOFKD1 76.00 72.00 22.00 50.00 108.0% 100.0%
Benzene BOFKD1 50.00 48,00 0.00 50.00 - | 100.0% 96.0%
o0N031

PNO-DVF-017, R2

40378GMS.XLS, MS, MSD %R
7/31/95, 2:54 PM




’ LATA GC/MS ORGANICS
DATA VALIDATION CALCULATION SPREADSHEET

RELATIVE PERCENT DIFFERENCE

SDG: LK4561-LAS ‘ Date: 31-Jul-95
LATA No.: VB403.78 - Validator; BJ MORRIS
Analyte Sample ID MS %R MSD %R - RPD
Trichloroethene BOFKD1 108.0% 100.0% 7.7%
Benzene BOFKD1 100.0% 96.0% 4.1%
000032

40378GMS.XLS, RPD
PNO-DVF-017, R2 7/31/95, 2:.54 PM




v LATA GC/MS ORGANICS
DATA VALIDATION CALCULATION SPREADSHEET

RESULTS CALCULATIONS FOR VOA WATER SAMPLES

SDG: LK4561-LAS
LATA No.: VB403.78 -

~ Date: 31-Jul-85
Validator: BJ MORRIS

Area of Area of Amount of

the Quant the Quant Internal ' Volume of

lon forthe lonforthe  Standard Relative Water
Analyte of Internal added Response Purged Dilution ‘Conc
Analyte Interest Standard (ng) Factor {ml) Factor (hg/L)
Trichloroethene (-KD1) 32910 178234 250.00 0.424 5.00 1.00 21.77
Acetone {-KD8) 3892 50821 250.00 0.677 5.00 1.00 . 5.66

000033

40378GMS.XLS, VOA WATER
PNO-DVF-017, R2 7431/88, 2:54 PM




Laboratory Case Narrative

000034
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Lockheed Analytical Services ( Log-in No.: L4561/L4597
Quotation No.: Q400000-B

SAF: B95-062

Document File No.: 0520596/0525596

WHC Document File No.: 222

SDG No.: LK4561

Pageb

CASE NARRATIVE
ORGANIC ANALYSES

Analytical Method CLP 3/90 Volatiles

This data package contains the volatile organic constituents results for the sample collected
on May 18 and 23, 1995 and received at Lockheed Analytical Services on May 20 and 25,
1995. The samples and the corresponding laboratory control number can be found on the
Method Blank Summary Form IV.

SDG No.: L4561

Login No.: L4561/L4597

The associated samples were analyzed in two analytical batches. The instrument tunes, initial
and continuing calibrations were within QC criteria.

Analytical Batch 052485-8260-D1

Holding Times

The samples were analyzed within the required holding time on May 24, 1995.

Surrogate Recoveries

Surrogate recoveries were within QC limits.

Matrix Spike (Ms)/Matrix Spike Duplicate {MSD)

Sample BODKD1 (L4561-5) was the native sample for L4661-5 MS/MSD. Compound
recoveries were within QC limits in the Matrix Spike {MS} and Matrix Spike Duplicate (MSD}.
The Relative Percent Differences (RPDs) between the MS and MSD were within QC limits.

Target compound Acetone was detected in the MS along with the spiked compounds.

Method Blank

There were no target compounds and Tentatively ldentified Compounds (TICs) detected in the
Method Blank (MB).

Internal Standard

samples analyzed.

000035
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All internal standard area counts and retention times were within QC limits for all associated @
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Lockheed Analytical Services Log-in No.: L4561/L4597
" Quotation No.: Q4000008

SAF: B95-0562

Document File No.: 0520596/0525596

WHC Document File No.; 222

SDG No.: LK4561

Page6

Sample Results

Target compounds were detected in the associated client sample analyzed but no TICs were
detected. '

Analytical Batch 052685-8260-D1

Holding Times

The samples were analyzed within the required holding time on May 26, 1995,
Surrogate Recoveries

Surrogate recoveries were within QC limits.

Matrix Spike {(Ms)/Matrix Spike Duplicate (MSD)

Refer to analytical batch 052495-8260-D1 for the associated Matrix Spike (MS) and Matrix
Spike Duplicate (MSD) results.

Method Blank

There were no target compounds and Tentatively identified Compounds {TICs} detected in the
Method Blank {MB).

internal Standard

The internal standard area counts and retention times were wit_hin QC limits for all associated
sampies analyzed.

Sample Results

Target compound Acetone was detected in sample BODKDG (L4587-2). There were no TICs
detected in the associated client samples analyzed.

Prepared By ' - June 26, 1995
-Patricia Lonergan

0009036



Chain-of-Custody Information
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5T by

Bechtel Hanford, Inc.

L1 S G ) CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page_1  of 1|

Data Turnaround

ot
Collector _ Company Contact Telephune E Priority
- (ec / A £ oo Bob Raid] (509) 372-9641 Normal
Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 7 100 F . B95-052
Ice Chest Pﬂj Field Logbook No. Method of Shipment
CE IS, LRSS ERYL.  10ST Federal Express
Shipped To Offsite Property No. ~ ] Bill of Lading/Air Bill No,
Lockheed Was-o -CA04-30 — QO e Lol
Possible Sample Hazards/Remarks .
Prescrvation HNO, Cool 4°C |HCI HNO, Cool 4°C | Cool 4°C HNO, uet
Type of Container | p; P/G Gs PIG G PIG PIG Gs
No. of Container(s) 1 1 3 5 1 1 1 3
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. 1L 500mL 40mL 1L 1L 20mL iL 40mL
- ICPMetals- | Anions (IC) - K s it ICP Metals- _
AL AA |F. CL s0v VOA-TCL | Gross Tritium, | Activity TAL. AN )IOA
. Mels-As, | PO, NOy, Alpha,  {C-14 Scan Meals-As IcL
SAMPLE ANALYSIS i Gross .
(Unfiliered) Beta, (Filtered)
Sr-50 .
Sample No. Matrix* Date Sampled Time Sampled
BOFKD1 w A ZaRty ¥ e X N . A
}
BOFKD? - W Srixsy Va4 X
BOFKDS W Swrsy \4 3 X
- Sion/Print N SPECIAL INSTRUCTIONS Mate
CHAIN OF POSSESSION ign/Print Names Sample analysis for PO,, NO,, and NO, by EPA 300.0 js being requested for information |5 . Sail
Relinquished By Dato/ Time - e e B =7Tal Date/Time (72¢) only. The ERC Contractor acknowledges that the 48-hour holding time will not be met. :ld o ;j:;ue:ll
Sger Koo Bk A ST /T [ She
W C" Date/Time 00y}  JReceived By Date/Time o -0l
2z /./ 4 Heo  SG-G¢ D Do ot
elinquished By Date/Time Received By Date/Time PL= ?—""“ Lictuids
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Page _ 1 of __!
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST N
Data Turnarcund
Collector . Company Contact ‘Telephone L1 Priority
A oo Bob Raidi (509) 372-9641 W Normal
Project Designation Sampling Location SAF No.
100-FR-3 Groundwater - Round 7 100F B95-052
Ice Chest No. . . TP Field Logbook No. e Method of Shipment
v—-l—;H tr'/?/o TRt ‘? Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed WIS-0 -0804 -3 FHOH AL F T
Possible Sample Hazards/Remarks Preservation
HNO, Cool 4°C |HCL HNO, Cool 4°C | Cool 4°C HNO, HC!
Type of Container | p/5 PIG Gs P/G G P/G PIG Gs
No. of Container(s) 1 1 3 5 1 1 1 3
Special Handling and/or Storage Volume
Maintain samples between 2°C and 6°C. 1L 500mL 40mL 1L 1L 20mL 1L A0mi
- ICP Metals- | Anions (iC) - I o it ICP Metals-
P VOA-TCL | Gross Tritium, | Activity TAL TM VOA -
, Ve, | P, o, Alpha,  [C-14 Scan Metrsons TCL
SAMPLE ANALYSIS w0 e Gross o
(Unfilicred) Beta, (Riltered)
Sr-90
Sample No. Matrix* Date Sampled Time Sampled
ST Tl e~ ' . ¥ ) e -,
BOFKD3 W R S / N ¥ g N g Y
1
BOFKD4 w PR Y J xS
BOFKD6 w 38 7, [2e. Y N
. S I SPECIAL INSTRUCTIONS T
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LATA GC/MS ORGANICS
DATA VALIDATION CHECKLIST

INFORMATION REQUEST FORM (IRF)

To: Jeanette Duncan, WHC/BHI Date: 31-Jul-95

PROJECT NAME:[[100-FR-3 ROUND 7
SDG NUMBER:[[LK4561-LAS
[LATA NO.:IvB403.78
LABORATORY:[ILAS
CASE NUMBER:|IN/A
ANALY SIS METHOD:|Volatile Organic
ANALYSIS DATE:|5/24 & 5/26
ITEM(S) MISSING:

Comments: The laboratory has used the wrong sample number in the

volatile organic section. All sample numbers begin with "BOD—" instead of "BOF---". This

problem effects all aspects of this section from the lab case narrative to the matrix spike

summary. Please provide corrected pages from the lab.

RETURN TO LATA
Attention: BJ MORRIS

INFORMATION RECEIVED FROM WHC (INITIALS/DATE): W Cg -1- 9(

INFORMATION ACCEPTABLE?: YES @/ NO E]

If NO is checked, send a new LIRF to request additional information.

' 40373GMS.XLS, LIRF-1
PNO-DVF-017, R2 7/31/85, 2:57 PM 0000‘1'1




_____ . 7 -
08/01/85 12:18 o508 372 2106 ) WHC HASM 345HLS , o goo1

B

II

Bechtel Hanford, Incorporated
Data Management and Validation

Commercial FAX # {(509) 372-2106

Company Name: Los Alamos Technical Associates
Contact Name: Marsha Webb
FAX Number: 943-6740

Telaphone Number: 943-0244

Sender: .Jeanette Duncan

Comments:
Marsha,
Please see the attached letter of comrection from Lockheed and your associated

information request. ERC considers this method of correction acceptable. If you
have any questions, please contact me immediately upon receipt of this fax.

il
Thanks,

Jeanette

Number of Pages {Including Coversheet): 3
Date Sent: 8/01/95

L
1f there are any probleme with this transmigsion, please call
sending party on (589) 372-3395.




Laockhesd Bavironmanmal Syssow & Tochuologicd Coo
Lockheed Analytical Services
975 Kelly Jobrwon Drive  Lus Vegas, Nevada 89! 193705

Telaphone 702-361-0220 S00-382.760S5 Facslmilc 702-361-8145 l" -
_ LOCKHEED nAnr:nﬁ’

August 1, 1995

Bechtel Hanford, Inc.
345 Hilis Street
P.Q. Box 969

- Richland, WA 99352

ATTENTION: Ms. Doris Ayres
SUBJECT: SDG LK4561, SAF No. B95052, sample identification errox

Dear Ms. Ayres:

This is in reference to our conversation today concerning the incorrect sample
identifications indicated in the volatile section of the final report; the correct sample
identifications are as follows:

BODKDI should be indicated as BOFKDI
RODKD3 should be indicated as BOFKD3
RODKDS should be indicated as BOFKDS
BODKD6 should be indicated as BOFKD6

If you should have any questions concerning this information, please do not hesitate to
call Karen Germann at (702) 361-3955 at extension 326. In the event that Karen is not
available, please contact me at extension 326.

Sincerely,

Mary B. I‘ord
Client Services Manager
ce: Kathleen Hall
Karen Germann -
CSR File

000l
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END OF PACKAGE
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