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L4243- The attached data report contains the analytical results of samples that were
submitted to Lockheed Analytical Services on 11 April 1995. The temperature
of the cooler upon receipt was 5°C. Sample containers received agree with the
chain-of-custody documentation. Sample containers were received intact.
Samples were received in time to meet the analytical holding time requirements.

L4271- The attached data report contains the analytical results of samples that were
submitted to Lockheed Analytical Services on 14 April 1995. The temperature -
of the cooler upon receipt was 6°C. Sample containers received agree with the
chain-of-custody documentation. Sample containers were received intact.
Samples were received in time to meet the analytical holding time requirements.

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

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

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 943-4423.
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The EDD is being sent on the Hanford Bulletin Board System.

Release of this data report has been authorized by the Laboratory Director or the Director's

designee as evidenced by the following signature.

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

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

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

verified by the following signature."

Sincerely,

iJ

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control
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Lockheed Analytical Services Log-in No.: L4243/L4271
Quotation No.: Q400000-B

SAF: B95-040

Document File No.: 041 1 5 96/041 45 96
WHC Document File No.:208

SDG No.: LK4243
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 only), serial dilutions, analytical (post-digestion) spike

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

Preparation and Analysis Requirements

• One water sample was received for LK4243 and prepared as batch 411 bh and

analyzed for selected analytes as requested on the chain of custody. Quality control

analysis was performed on the following sample:

Client ID LAL # Method

BOF8W8 L4243-4 MS, DUP 300.0 Sulfate
L4243-4 MS, DUP 300.0 Fluoride

L4243-4 DUP 9040 pH
L4243-5 DUP 9050 Conductivity

Holding Time Requirements

All samples were analyzed within the specified holding time.

Method Blanks

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

the reporting detection limits.

Internal Quality Control

All Internal Quality Control were within acceptance limits.

Kay McCann

Prepared By

April 24, 1995

Date
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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), 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

• One water sample was received for LK4243 and prepared as batch 414bh and
analyzed for selected analytes as requested on the chain of custody. Quality control

analysis was performed on the following sample:

Client ID LAL # Method

BOF8X0 L4271-4 MS, DUP 300.0 Sulfate
L4271-4 MS, DUP 300.0 Fluoride
L4271-4 DUP 9040 pH
L4271-5 DUP 9050 Conductivity

Holding Time Requirements

• All samples were analyzed within the specified holding time.

Method Blanks

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

Internal Quality Control

• All Internal Quality Control were within acceptance limits.

Shellee McGrath April 27, 1995

Prepared By Date
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Lockheed Analytical Services Log-in No.: L4243/L4271
Quotation N'o.: Q400000-B

SAF: B95-040
Document File No.: 041 1 5 96/041 4 596
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CASE NARRATIVE
INORGANIC METALS ANALYSES

WATER

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

applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial

and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP

interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike

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

Preparation and Analysis Requirements

Two water samples total metals analysis. The samples were prepared as LAS Batch

411 BHT and analyzed for selected analytes as requested on the chain of custody.

Samples BOF8W8 (L4243-2 for metals and L4243-3 for mercury) were used for matrix

spike and duplicate, post-digestion spike and serial dilution analyses. All data flags due

to the performance of the above-mentioned QC samples are also associated with every

sample digested with this batch.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Method Blanks

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

with the following exception:

• For mercury, the absolute value of the prep blank is slightly higher than the reporting

detection limit at -0.201 a carry-over affect from the preceding high mercury

concentration sample. However, all samples showed mercury content within +/-

CRDL therefore, no corrective action was taken.

Internal Quality Control

• All internal quality control were within acceptance limits.
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Lockheed Analytical Services

Sample Results

Log-in No.: L4243/L4271
Quotation No., Q400000-B

SAF: B95-040
Document File No.: 041 1 596/041 45 96

WHC Document File No.:208
SDG No.: LK4243

PageS

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

Nalini Prabhakar

Prepared By

05/08/95

Date
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Lockheed Analytical Services Log-in No.: L4243/L4271
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CASE NARRATIVE
INORGANIC METALS ANALYSES

FILTERED WATER

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

Preparation and Analysis Requirements

• Two filtered water samples for dissolved metals analysis. As the measured turbidity
of the samples was less than 1 NTU, they were batched as 411 BHD for selected
dissolved analytes as requested on the chain of custody. For this sample batch sample
BOF8W9 (L4243-16 for metals and L4243-17 for mercury) were used for matrix spike
and duplicate, post-digestion spike and serial dilution analyses. All data flags due to
the performance of the above-mentioned QC samples are also associated with every
sample analyzed with this batch.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Method Blanks

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

Internal Quality Control

All internal quality control were within acceptance limits.
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Lockheed Analytical Services Log-in No.: L4243/L4271
Quotation No.: Q400000-B

SAF: B95-040
Document File No.: 041 1 5 9 6/041 4596

WHC Document File No::208
SDG No.: LK4243

Page7

Sample Results

• The following qualifiers are reported on the basis of the techniques employed to

perform the analyses:

"P" ICP-AES
"AV"Cold Vapor AA
"P" Trace ICP

Nalini Prabhakar 05/08/95
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Lockheed Analytical Services Log-in No.: L4243/L4271
Quotation No.: Q400000-B

SAF: B95-040
Document File No.: 041 1 5 96/041 4596
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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 samples, matrix spike samples, duplicate samples.

Holding Time Requirements

All holding time requirements were met.

Analytical Method

Carbon-14

The carbon-14 analysis was performed using LAL-91-SOP-0209. The matrix spike

recovery was low; however, because the LCS recovery was within limits, and the

matrix spike sample was below the RDL, the data is considered acceptable. All other

QC criteria were met. -

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. The matrix

spike recovery was high due to suspected matrix effect; however, because the LCS

recovery was within limits, the data is considered acceptable. All other QC criteria

were met.

Strontium-90

The strontium-90 analysis was performed using LAL-91 -SOP-01 96. No problems were

encountered during analysis, and all QC criteria were met. A matrix spike analysis was

not performed for Sr-90.

Technetium-99

The technetium-99 analysis was performed using LAL-91-SOP-0169. No problems

were encountered during analysis, and all QC criteria were met, except as noted

below:

Batch 21858 was reanalyzed as batch 22778 due to out of limits QC. The matrix
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Lockheed Ana/ytica/ Services

spike analysis was not,done on this batch.

Log-in No.: L4243/L4271
Quotation No.: Q400000-B

SAF: B95-040

Document File No.: 041 1 5 96/041 4596
WHC Document File No.:208

SDG No.: LK4243
Page9

Batch 22778 - The tracer chemical yield elevated the LCS activity, resulting in a high

LCS recovery. The actual chemical yield is 100%. There was insufficient sample on

the repeat analysis for a matrix spike analysis.

Tritium

The tritium analysis was performed using LAL-91-SOP-0066. No problems were

encountered during analysis, and all QC criteria were met.

Yvonne M.Jacobv Mav19.1995

Prepared by Date
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Lockheed Analytical Services
DATA QUALIFIERS FOR INORGANIC ANALYSES

[Revised 08/28/92]

^"or.;^se'nn ^te Aualyfical Data ^tepbiting ,+'orins

For CLP Analyses Only - Reported value is less than the contract required detection
B 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 which
increased the RDL by the dilution factor.

E Estimated value due to presence of interference.

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

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

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.

For CLP Reporting Only - Constituent was analyzed for but not detected (sample
U quantitation must be corrected for dilution and percent moisture).

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

X, Y, or Z Analyst-defined qualifier.

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

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

^^

:^

Re^^ ^ ^ n^^`W .L

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

b1 The RPD cannot be computed because the sample and/or duplicate concentration
was below the RDL. . .

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

[Revised 08/28/921

For:Use on.;the Analyhca^ I3ata Repnrtwg Fornas

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 (1VIDA).

C Presence of high TDS in sample required reduction of sample size which

increased the MDA.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectromehy Only- FWHM exceeded acceptance limits.

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

requirement.

Y Chemical yield exceeded acceptance limits.

^^or, Use, ou t[ie`+C^C°Datia Repor":[aug'Ti^orms

* QC data (i.e., percent recovery data for laboratory control standard and matrix

spike; and RPD for replicate analyses) exceeded acceptance limits.

a' The spike recovery and/or RPD for matrix spike and duplicates cannot be

evaluated due to insufficient spiking level compared to the elevated sample

analyte concentration.

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

was below the IvIDA.

' Used as foot note designations on the QC summary form.
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LOGIN CHAIN OF CUSTODY REPORT (1n01)
Apr 11 1995, 03:05 pm

Login Number: L4243
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

LabaratorXCZient Collect Receive
Sample Number Saiiiple Number Date Date

L4243-1 BOF8W8 07-APR-95 11-APR-95
temp 5; SAF# B95-040
Location: RFGO1-43B
Water 1 S SCREENING Hold:04-OCT-95

L4243-2 • B0F8W8
temp 5; SAF# B95-04^0
Location: RFGO1-07A
Water 1 S CLP FURNACE
Water 1 S CLP ICP

07-APR-95 11-APR-95

Ho1d:04-OCT-95
Ho1d:04-OCT-95

L4243-3 BOF8W8
temp 5; SAF# B95-040
Location: RFGO1-07A
Water 1 S CLP MERCURY

L4243-4 BOF8W8
temp 5; SAF# B95-040
Location: RFG01-07A
Water 1 S 300.0 FLUORIDE
Water 1 S 300.0 SULFATE
Water 1 S 9040 PH

07-APR-95 11-APR-95

Ho1d:05-MAY-95

07-APR-95 11-APR-95

Ho1d:05-MAY-95
Ho1d:05-MAY-95
Hold:14-APR-95

L4243-5 B0F8W8 07-APR-95 11-APR-95
temp 5; SAF# B95-040
Location: RFG01-07A
Water 1 S 9050 CONDUCTIVITY Ho1d:05-MAY-95

L4243-6 BOF8W8 07-APR-95 11-APR-95
temp 5; SAF# B95-040
Location: 157
Water 1 S GR ALP/BETA LAL-0060 Ho1d:04=oCT-95
Water 1 S SR-90 LAL-0196 Hold:04-OCT-95

L4243-7 BOF8W8
temp 5; SAF# B95-040
Location: 157

07-APR-95 11-APR-95

L4243-8 BOF8W8
temp 5; SAF# B95-040
Location: 157

07-APR-95 11-APR-95

Due
PR Date

16-MAY-95

16-MAY-95

16-MAY-95

16-MAY-95

16-MAY-95

16-MAY-95

16-MAY-95

16-MAY-95

Page 1
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LOGIN CHAIN OF CUSTODY REPORT (1n01)
Apr 11 1995, 03:05 pm

Login Number: L4243
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laboratory CTaent..,. Collect Receive

Sampl'e..N„u,mber S„amp]e Number Date Date.

L4243-9 B0F8W8
temp 5; SAF# B95-040
Location: 157

07-APR-95 11-APR-95

L4243-10 BOF8W8
temp 5; SAF# B95-040
Location: 157 -

L4243-11 B0F8W8
temp 5; SAF# B95-040
Location: 157
Water 1 S TC-99 LAL-0169

L4243-12 BOF8W8
temp 5; SAF# B95-040
Location: 157

L4243-13 B0F8W8
temp 5; SAF# B95-040
Location: 157

L4243-14 BOF8W8
temp 5; SAF# B95-040
Location: 157

L4243-15 B0F8W8
temp 5; SAF# B95-040
Location: 157

07-APR-95 11-APR-95

07-APR-95 11-APR-95

Ho1d:04-OCT-95

07-APR-95 11-APR-95

07-APR-95 11-APR-95

07-APR-95 11-APR-95

07-APR-95 11-APR-95

Water 1 S C-14 LAL-0209 Ho1d:.04-OCT-95

Water 1 S TRITIUM(H3) LAL-0066 Hold:04-OCT-95

L4243-16 BOF8W9 07=APR-95 11-APR-95

temp 5; SAF# B95-040
Location: RFGO1-07A
Filt H20 15 S CLP FURNACE Hold:04-OCT-95
Filt H20 15 S CLP ICP Hold:04-OCT-95

L4243-17 BOF8W9 07-APR-95 11-APR-95

temp 5; SAF# B95-040
Location: RFGO1-07A
Filt H20 15 S CLP MERCURY Hold:05-MAY-95

Page 2

Due
PR Date

16-MAY-95

16-MAY-95

16-MAY-95

16-MAY-95

16-MAY-95

16-MAY-95

16-MAY-95

16-MAY-95

16-MAY-95

019
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LOGIN CHAIN OF CUSTODY REPORT (1n01)
Apr 11 1995, 03:05 pm

Login Number: L424'3
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laboratory„... Cl:ient ,:.:.. Collect Receiva ,,,..,.., ., Due,
.,Sample NUmber Date Aat:e PRDate

L4243-18 REPORT TYPE 11-APR-95 11-APR-95 16-MAY-95
SAF# B95-040
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 4A RPT
Water 1 S RAD RPT TYPE 4F

Page 3

signature: U

Date: L/-ll"`J. 5^ 020



Page 1 of - 1

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUESTL

VZLR
Data Turnaround

0 Priorit
Collector

1L e'p' L
Company Contact Telephone

y

n Normal-r f - R.F. Raidl (509) 372-9641

Pro I'ect Designation . Sampling Location SAF No.
100-BC-5 Groundwater Sampling Round 8 100 B and 100 C B95-040

Ice Chest No. Field Logbook No. Method of Shipment

-410 ^.r /. - ( L3^ Federal Express

Shipped To Offsite Property N Bill of Lading/Air Bill No.
Lockheed .T; w915-o-oa0t-j-&Lr
Possible Sample Hazards/Remarks

Preservation
HN03 HN03 Coo14C Coo14C HN03 HCI Coo14C Coo14C HN03 HN03

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

No. of Container(s)
1 1 1 1 5 4 1 1 1 1

S P ecial Handling and/or Storage - - - Volume
Maintain samples between 2C and 6C. 1L 50OmL SOOmL 25OmL 1L 1L 1L 20mL 1L SOOmL

- ICP Mercury Anions-F, Conducti- Gross Tc-99 Tritium, Activity ICP Mercury
Metals, S04. vity Alpha, C-14 Scan Metals,

SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filtered
Metels. Beta,. Metads.

Unfiltered Sr-90 Filtered

Sample No. Matrixe Date Sampled Time Sampled

BOFSWB W W75-

BOF8W9 W

SPECIAL INSTRUCTIONS M•tri•'
CHAIN OF POSSESSION Sign/Print Names

" "
S = Sal

"
R' quished

7 7

eme

^

R ' B ,Cr [ Date/Time /L yy

v

Data Deliverable Standalone . ^` sseament

^l.LIC ^/S /WS^

7

7

^

r/!.v %- J^f-Q
Th A ti S l li t thi h i f t di i f ll

SL SludGe
= w r

q e ,A Date/Time eceived By Date/Time
s c n o cuse c v can s or a samp es s on a o y.ty r, ero

^j

ga A' ^0 ^(5 '^Q7^.
A Air
DS = Drum Soiids

Relinquished By DateTme Received By Date/Time - - DL on.n uQuide
- ' T . Ti..

Relinquished By DateTme Received By DateTme -
WI-Wpe
L.° Lpwtl -
v VeGetation
x Other

LABORATORY Received By Title Date/Time

SECTION ^ t"'\ r^^C
I r-^ ,

FINAL SAMPLE Disposal Method ' - ' Disposed By _ DetelTime - . .

DISPOSITION ' . . - -

n•



Sample Login, -

Login Review Checklist

Lot Number Ltf243

.. . _.. . ^ .^

: --.,

The login review should be conducted by that person logging in the samples as well as a
peer. Please use this checidist to ensure that such tevie•ars occur in a uniform basis. please -
sign and date below to verify that a login teview has occurred. This checklist should be
affixed to each login package prior to distribution.

For an c(tecuve login tevier. u a minimum. five tepona fmm the login ptvcu+ue tcyuired. Tbeee a¢ the chain Of eustody (or
cqutvucm(, the togm ehaan olcuuady njton. the aampie tumrturY tepon. the sample teeaiving chrekliet. and the login quotation. Beion
bcgttuung a tevinv, en.wte dw LSne five cmnponenu am araJebk. Forjoba w.ids nng(e componunaamp(ee. Se sampie mn:otury r.pon
wY be emmioed.

Sampte Summarv ReYort es ^lo,

1?/A

1, Are all sample IDs correct? x--
2. Are all rarnpies pre:em? Y--
3. Are all matrices cotrect? y. --

(e.g., YC3 analycn ebould be on a YCLp leachue. fidd b(anks should be wuq k

4. Are all analyses on the chain of custody/login quotation included? - -
5. Are analyses logged in for the correct container? X--

(e.g.,aniY+u reqtdsmgpre:rrvedonlogzediaforapev+vedamua'aad vieavems)

6. Are ampies logged in according to laboratory b=hing procedures? _--
(e.g., TC.P reguter tnehiog and associated meWehendro(adb aegimaahadd W loggsd in oa the eame beotct

LoL,in CSain of Castodv Re^ort -

I. Are the Collec:, Receive , and Due dates correct for every sample? ^--
2. Have appropriate sampie comments been included?

(e.g..

Y--

MS:1(SD dutgnadoa commetue Imm the c(iem concutdnsmrthad.tnotti&ado+ul

Samnie Re^.eivine (_'hecklist

1. Are any disc.-epanc!es between the chain of custody and the login noted?_ - ti^
(e.t.. c6enc !Da diRuem on eheina of cueteoy and botda ( ebetr. +amplea lae ftem brrakage) -

1 I

/ilL^.^ J i^J G_^- 95
Pnmat-v review signature Date Secondary teview signature Date

026



WHCBHI SAMPLE CHECK-IN LIST

Date/Time Received: L/-/f-cS5'/oS3o SDG #:

Work Order Number: SAF #: aqj-0`tD

Shipping Container ID: FyZ L/Q Chainof Custody # N^
I
y

1. Custody Seals on shipping container intact? Yes [kj' No [] -

2. Custody Seals dated and signed? Yes No

3. Chain-of-Custody record present? Yes [>d No []

4. Cooler temperature
SPC

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

6. Number of samples in shipping container:

7. Sample holding times exceeded: Yes [] No

8. Samples have: tape hazard labels
<Lcustody seals >e appropriate sample labels

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

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

11. Description of anomalies (include sample numbers):

Sample Custodian: A•,,,.",,,x(Z.l.+-1.1 ts- On: 07T.3 J

Telephoned To: On (l4

FORM NO. L3-042, Rev. 1, 2/95 O 27

Gt11) -`1



L4243-1BOF8W8 Water SCREENING ,T
L4243-2 Water - CLP FURNACE ^.
L4243-2 Water CLP ICP -
L4243-3 Water CLP MERCURY
L4243-4 'Water • 300.0 FLUORIDE
L4243-4 Water 300.0 SULFATE-
L4243-4 Water •9040 PH -
L4243-5 Water 9050 CONDUCTIVIT
L4243-6 Water -GR ALP/BETA LAL-
L4243-6 Water "SR-90 LAL-0196
L4243-11 Water -TC-99 LAL-0169-
L4243-15 Water C-14 LAL-0209-
L424.3-15 Water TRITIUM(H3) LAL-

BOF8W9 L4243-16 Filt H20 CLP FURNACE-
L4243-16 Filt H20 CLP ICP-
L4243-17 Filt H20 CLP MERCURY-

REPORT TYPE _ L4243-18 Water EDD - DISK DEL:
L4243-18 Water INORG TYPE 4A RP
L4243-18 Water RAD RPT TYPE 4F-
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LOGIN CHAIN OF CUSTODY REPORT (1n01)
Apr 14 1995, 03:48 pm

Login Number: L4271
Account: 596 Bechtel Hanford, Inc. * Richiand, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4271-1 BOF8X0
temp 6; SAF# B95-040
Location: RFG01-43E
Water 1 S SCREENING

12-APR-95 14-APR-95

Due.
^?R,.,Date

19-MAY-95

L4271-2 • BOF8X0
temp 6; SAF# B95-040
Location: RFGO1-07A
Water 1 S CLP FURNACE
Water 1 S CLP ICP

L4271-3 BOF8X0
temp 6; SAF# B95-040
Location: RFGO1-07A
Water 1 S CLP MERCURY

Ho1d:09-OCT-95

12-APR-95 14-APR-95

Ho1d:09-OCT-95
Ho1d:09-OCT-95

12-APR-95 14-APR-95

Ho1d:10-MAY-95

L4271-4 BOF8X0 12-APR-95 14-APR-95
temp 6; SAF# B95-040
Location: RFGO1-07A
Water 1 S 300.0 FLUORIDE Hold:10-MAY-95
Water 1 S 300.0 SULFATE Hold:10-MAY-95
Water 1 S 9040 PH Hold:19-APR-95

L4271-5 B0F8X0 12-APR-95 14-APR-95
temp 6; SAF# B95-040
Location: RFG01-07A
Water 1 S 9050 CONDUCTIVITY Ho1d:10-MAY-95

L4271-6 B0F8X0 12-APR-95 14-APR-95
temp 6; SAF# B95-040
Location: 157
Water 1 S GR ALP/BETA LAL-0060 Ho1d:09=OCT-95
Water 1 S SR-90 LAL-0196 Ho1d:09-OCT-95

L4271-7 BOF8XO
temp 6; SAF# B95-040
Location: 157

12-APR-95 14-APR-95

L4271-8 BOF8XO
temp 6; SAF# B95-040
Location: 157

12-APR-95 14-APR-95

19-MAY-95

19-MAY-95

19-MAY-95

19-MAY-95

19-MAY-95

19-MAY-95

19-MAY-95

Page 1
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LOGIN CHAIN OF CUSTODY REPORT (1n01)
Apr 14 1995, 03:48 pm -

Login Number: L4271 ,
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laboratvsr^*x ft,g

Sampl^.Number. atee^ Dateive ,.
PR Date

L4271-9 BOF8X0 12-APR-95•14-APR-95 19-MAY-95
temp 6; SAF# B95-040
Location: 157

L4271-10 B0F8X0 12-APR-95 14-APR-95 19-MAY-95
temp 6; SAF# B95-04•0
Location: 157

L4271-11 BOF8XO 12-APR-95 14-APR-95 19-MAY-95
temp 6; SAF# B95-040
Location: 157
Water 1 S TC-99 LAL-0169 Hold:09-OCT-95

L4271-12 B0F8X0 12-APR-95 14-APR-95 19-MAY-95
temp 6; SAF# B95-040
Location: 157

L4271-13 BOF8XO 12-APR-95 14-APR-95 19-MAY-95
temp 6; SAF# B95-040
Location: 157

L4271-14 B0F8X0 12-APR-95 14-APR-95 19-MAY-95
temp 6; SAF# 595-040
Location: 157

L4271-15 B0F8X0 12-APR-95 14-APR-95 19-MAY-95
temp 6; SAF# B95-040
Location: 157
Water 1 S C-14 LAL-0209 Hold:09-OCT-95
Water 1 S TRITIUM(H3) LAL-0066 Hold:09-OCT-95

L4271-16 80F8X1 12-APR-95 14-APR-95 19-MAY-95
temp 6; SAF# B95-040
Location: RFGO1-07A
Filt H20 15 S CLP FURNACE Hold:09-OCT-95
Filt H20 15 S CLP ICP Hold:09-OCT-95

L4271-17 B0F8X1. 12-APR-95 14-APR-95 19-MAY-95
temp 6; SAF# B95-040
Location: RFG01-07A
Filt H20 15 S CLP MERCURY Hold:10-MAY-95

Page 2
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^
LOGIN CHAIN OF CUSTODY REPORT (in01)

Apr 14 1995, 03:48 pm

Login Number: L4271
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Laboratta^^=^ ,';a 5.3 : Gl^ent Qlleet: .Rece3.,ue Duei
P,^1^1?^ Aa Dat.e PR Aate

L4271-18 REPORT TYPE 14-APR-95 14-APR-95 '19-MAY-95
SAF# B95-040
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 4A RPT
Water 1 S RAD•RPT TYPE 4F

Page 3

Signature: IVW^ SC^

Date: 03 2



Page 1 ofi

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
42 71 Data Turnaroundnd

q Priority
Collector Company Contact Telephone

^ Normel
. L R.F. Reidl (509) 372-9641

Pro'ect Designation
^

Sampling Locetion - SAF No.

-BC-S Groundwater Sampling Round 810 100 B and 100 C B95-040

Ice Chest No. Field Logbook No. Method of Shipment
Csujs%-^L ^

8
F[. - ^ p Federal Express

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

Lockheed w9s_0 `0a0Ll'a© a9014L_9 5.31 7
Possible Sample Hazards/Remarks Preservation

HN03 HN03 Coo14C Coo14C HNO3 HCl Cool 4C Coo14C HN03 HNO3

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

No. of Container(s) 1 1 1 1 5 4 1 1 1 1

a
cial Handling and/or Storage
intein samples between 2C and 6C.

Volume
1L 500mL SOOmL 2SOmL iL 1L IL 20mL 1L 500mL

ICP Mercury Anions-F, Conducti- Gross Tc-99 Tritium, Activity ICP Mercury

Metals, S04. vity Alpha, C-14 Scan Metals,
SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filtered

. Metels. Beta, Metals.
Unfiltered Sr-90 Filtered

Sample No. Matrix' Date Sampled Time Sampled

BOFSXO W 4'/.;^'rj O^l ?L jC K x Y X /K

BOFSX1 W 4va- s _ ^v9

SPECIAL INSTRUCTIONS M^'
CHAIN OP POSSESSiON Sign/Pdnt Names

-^ - I
""

s -son

Rel' vished B Date/TmeY C-!!e Date/rme ^7^
Data Deliverable Standalone . SE - Sedim^nt

so " Balftlry,^/

j

SL . Sludpa

les list on this chain of custodyti it n i for mTh A S ll
rHIt DeteTme pgpo ivad By Date/Time

.e c v y s sa pca a
o^.

oi
A - Air
os - Drum 8ulim

Relinquished By DateTme Received By Date/Tme . oL - Dmm La.d.
r -r..m
wi . w;ae

elinquished By Date/rme Received By Date/rme L' "Uq1xd
V - Veyetation
x -om.

LABORATORY
SECTION

Received By Title DeteTme

-qj UU

FINAL SAMPLE Disposal Method Disposed By - Date/rme

DISPOSITION



Sample Login • -

Login Review Checklist

L.ot Number L.142,7)

-^f

. ^(.

: ^..

The login review should be conducted by that person logging in the samples as well as a
peer. P'.e:se use this checklist to ensure that such reviews occur in a uniform basis. PIease -
sign and date beiow"to verify that a login review has occurred. this checklist should be
affixed to each login package prior to disttibution.

For an elrcettve IoQtn•mrav, u a minimum. (ve npons Item the login pmwe em rcquieN. 7Lew am the chain of cuuody (or
equrvalentl• he ineinchain of c:utndy eeyan. de ssmpte mmnury tepon. du sample t¢eniescheakliu. and the login quounon. &(or
becmmne a miar, etuuce that tM1ese firc componenuaue available. Fnrjobe with au(le componrAt samplu. the sample eum•nary tspcn
may be onuniued.

Sample Summarv Re^ort es jJn
NIA

1. Are all samnIe IDs cotrec:? ` ^--
2. Are all samples present? ^--
3. Are all mattices cortert? ^--

1t;3 analymc should be en a S'CLp leachau. field blanka ehauld be wanin(e.g..

`4. Are all analyses an the chain of custady/Iogin quotation included? ? - -
5. Are analyses logged in for the correct containet? ^--

(e.g.. rtu(yre aquitiIIt peesrratioo logged in for a pemralcamdored vicnm+)

6. Are samples logged in according to laboratory batching pracrdturs? x--
(e.¢.. TCrp eesuur taaehia( and auutiated meu(a/ceemroLad(e ociwkz akou(d he (oRed In on the came bome)

Los", CSain of C:)stodv Recorz -

1. Are :he Co1Ie`, Receive , and Due dates correct for every sampie? x--
2. Have appropriate sample commeats been included?

(e.g..

f--

NS°3(SD eaagoatioa.commema ftnm the e6ent cooeeamnL>R" mod'rwdmul

Sam^ie Receivine ('her_'riie_r

1. Are any discrepancies between'the chain of custody and the login noted?- -•Y^J
(e.g., :l9ene !Dc d(lnmm on cha(ne of cuwodr and bottle labe(c. ceetp(n no ya,.umplu loet fnm brnlu{e)

Pnmary review signature Date Secondary review signature Date

036

0 (1L-1 ^^l^;



WHCBHI SAMPLE CHECK-IN LIST

^ (A L4-l

Date/Time Received: O(?00 SDG #: I.: ^k

Work Order Number: w ^h SAF #: 895-- U y ()

Shipping Container ID: NW Chain of Custody # IJ V1-

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

2. Custody Seals dated and signed? Yes r,>^r No []

3. Chain-of-Custody record present? Yes No []

4. Cooler temperature

5. Vermiculite/packing materials is Wet [] Dry

6. Number of samples in shipping container:

7. Sample holding times exceeded: Yes [] No >d

8. Samples have: tape hazard labels
^custody seals )<' appropriate sample labels

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

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

11. Description of anomalies ( include sample numbers):

Sample Custodian: ^, r) Q y 'fLM; [L„ ^I/^ `QfiA On:

Telephoned To: L'tQ-cc-^ On y ry ys By /1h r^1y +C ^ l, //^

FORM NO. LS-042, Rev. 1, 2/95 (137

Gq^q_)_^^,;



I

Lockheed Analytical Services
Sample Receiving Checklist
CGmt Neme: JobNo. LV7l i coole< in.

Psge 1 of

COOLER CONDITION UPO RECEIPT

Temperature of cooler upon receipt: G X-
temperature of temp. blank upon receipt:

Yes No • Commenta/Discrepancies

custody SOC1s intact

chain of custody present

blue ice (or equiv.) presenUfrozea

red survey completed

SAbffLE CONDTiTON UPON RECEIP'f

Yes No • CommmrslDlacrepsndes

all bottles lebded

samples intact

proper container used for sample type
sample volume sufficient for analysis
proper pres. indicated on the COC
VOA's contain headspece N

are samples bi-phasic (if so, indieste sample ID'S): N
Vl-

WSCELLANEOUS TCEMS

Yes No • CommoatslDiserepmcies
samples with short holding times . ..

samples to subcontract -

ADDnTONAL COMNIBNNTS/DISCREPANCIHS

Completed by / dete:

Seat to the client (deteJinitialc): Clieaty rigmturo upon receipt:

- . - -. . ..,,^^:.-':

s^^ylaso^mr/airrBLlafatm^tJm^adfeermvL4csimlUorurbeayympti^m fSRp1Y1JJd1d1K .- - ^.- - . .. . .

:.J
00

version 2.0 (11/11194)



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richiand, WA

Cl tert^ ">
ample,Num6er

LAL
;. Sampie Number

SDG
Number Matr3x.` .: . Mehod...,.

BOF8XO ^ L4271-1 Water SCREENING -
L4271-2 Water CLP FURNACE -,
L4271-2 Water CLP ICP -
L4271-3 Water CLP'MERCURY '
L4271-4 Water 300.0 FLUORIDE -
L4271-4 " Water 300.0 SULFATE -
L4271-4 Water 9040 PH -
L4271-5 Water 9050 CONDUCTIVIT
L4271-6 Water GR ALP/BETA LAI,-
L4271-6 Water SR-90 LAL-0196-
L4271-11 Water TC-99 LAL-0169 -
L4271-15 Water C-14 LAL-0209 ^
L4271-15 Water TRITIUM(H3) LAL-

BOF8X1 - L4271-16 Filt H20 CLP FURNACE -
L4271-16 Filt H20 CLP ICP •-
L4271-17 Filt H20 CLP MERCURY

REPORT TYPE L4271-18 Water EDD - DISK DEL._-
L4271-18 Water INORG TYPE 4A RP-
L4271-18 Water RAD RPT TYPE 4F-

^39

C%9HC



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

lClient Sample ID: BOF8W8 jDate Collected: 07-APR-95

i
Matrix: Water 1Date Receivedc 11-APR-95 ., ^

Constitue0t

. . .

Um ts

.... .

Method

.......

Resul,t;i

.....,,...

Reportiqq
Det^Limit

. ..:,,.,..

Aati:
OualifigpSsj

...,.,

Date
Anal'yzed
,...,,,. ,

'.LAS
8atch^Ip,...,.. :.:.,..

'".LAS :
Sample^ID`^
: . .,..

FLuoride mg/L 300.0 0.22 0.1 12-APR-95 21605 L4243-4

SuLfate mg/L 300.0 41. 0.1 12-APR-95 21606. L4243-4

pH pH Units 9040 8-0 0.1 14-APR-95 21671 L4243-4

Conductivity uS/cm 9050 310 1 20-APR-95 21607 L4243-5

041



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

[Client Sample ID: B0F9X0 Date Collected: 12-APR-95

i
[Matrix:
i

Water [Date Receivedi 14-APR-95-
i

ConStitueRt ^. Um ks Method Rasulf Repopting bata, ^Yefte Cq5 '^`Lq5 '^
Det[l tmit Aualifiei-(s} At7a^Yzed 9atch[10 5ampie[IQ;S, . .....:

,
...... . ... .... .....

Fluoride . mg/L 300.0 0.29 0.1 26-APR-95 21773 L4271-4

SuLfate mg/L 300.0 26. 0.1 21-APR-95 21772 L4271-4

pH pH Units 9040 7.9 0.1 17-APR-95 21755 L4271-4

Conductivity uS/cm 9050 320 1 20-APR-95 21774 L4271-5

042



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDDITIONAL ANALYTES

QC Data Summary For Reagent Blank Analysis

Gansfttuent_ , -Um ts Rgporttng :LAS -Date Reagent Rata;: ;;
17etectlon @atc[^ yinalyzed bfank

_
dLal^fier.

;,Liaat :i171:
,

kesutt.,. , .., ...,. , . . . . . . . ....,. , , , ... . ... . .

Fluoride mg/L .1 21605 04/12/95 < .1

Sulfate mg/L . 1 21606 04/12/95 a.1

043



CLP

1
INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

B0F8W8
Lab Name: LOCKHEED_ANALYTICAL_SVC_ Contract: HANFORD` ^

Lab Code: LOCK Case No.: SAF#B9 SAS No.: SDG No.: LK4243

Matrix (soil/water): WATER Lab Sample ID: L4243-2_

Level (low/med): LOW_ Date Received: 04/11/95

o Solids: 0

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

CAS No. Analyte Concentration C Q

7429-90-5 uml.num 33.0 U
7440-36-0 Antimony_ 2.0 U
7440-38-2 Arsenic_ 7.9 B
7440-39-3 Barium 10.2 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 44800
7440-47-3 Chromium_ 20.5

_

7440-48-4 Cobalt 6.0 U
7440-50-8 Copper_ 2.0 U
7439-89-6 Iron 38.1 B
7439-92-1 Lead 2.0 U
7439-95-4 Magneisum 9830
7439-96-5 Manganese 2.0 U
7439-97-6 Mercury
7440-02-0 Nickel 12. U
7440-09-7 Potassium 6750
7782-49-2 Selenium_ 3.0 U
7440-22-4 Silver 3.0 B
7440-23-5 Sodium 13400
7440-28-0 Thallium 4.0 I^
7440-62-2 Vanadium 12.3 B
7440-66-6 Zinc 10.6 B

Color Before: COLORLESS

Color After: 'COLORLESS

Comments:

Clarity,Before: CLEAR_

ClarityAfter: CLEAR_

M

P
P
P
P
P

P
P
P
P
P_
P
P
NR
P
P
p
P
P
P
P
P

Texture:

Artifacts:

FORM I - IN
ILMO3.0

22E



CLP

1 CLIENT ID.NO.
INORGANIC ANALYSES DATA SHEET

- ' - BOFSW8
Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD

Lab Code: LOCK Case No.: SAF#B9 SAS No.: SDG No.:.LK4243

Matrix (soil/water): WATER Lab Sample ID: L4243-3

Level (low/med): LOW_ Date Received: 04/11/95

o Solids: 0.

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

CAS No.- Analyte Concentration C Q

7429-90-5 Alumi
7440-36-0 Antimony
7440-38-2

_
Arsenic

_

7440-39-3 Barium
7440-41-7 Beryllium _
7440-43-9 Cadmium
7440-70-2 Calcium

_

7440-47-3 Chromium
_

7440-48-4
_

Cobalt
_

7440-50-8 Copper
_

7439-89-6 Iron
_

7439-92-1 Lead
_

7439-95-4 Magnesium
_

7439-96-5 Manganese
_

7439-97-6 Mercury 0.20 U
7440-02-0

_
Nickel

7440-09-7 Potassium
_

7782-49-2 Selenium
_

7440-22-4
_

Silver
_
_

7440-23-5 Sodium
7440-28-0 Thalliuu
7440-62-2 Vanadium
7440-66-6

_
Zinc

_

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR

Clarity After: CLEAR_

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
AV
NR
NR
NR
NR
NR
NR
NR
NR

Texture:

Artifacts:

FORM I - IN
ILMO3.0

226



CLP

1 CLIENT Ip.NO.
INORGANIC ANALYSES DATA SHEET

BOF8X0
Lab Name: LOCKHEED_ANALYTICAL-SVC- Contract: HANFORD-

Lab Code: LOCK_ Case No.: SAF#B9 SAS No.: SDG No.:,LK4243

Matrix (soil/water): WATER Lab Sample ID: L4271-2

Level (low/med): LOW_ Date Received: 04/14/95

o Solids: 0.

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

CAS No.- Analyte 'Concentration C Q

7429-90-5 Aluminum 33.0 U
7440-36-0 Antimony 2.0 U
7440-38-2 Arsenic 8.9 B
7440-39-3 Barium B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 36500
7440-47-3 Chromium_ 3.0 U
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 2.0 U
7439-89-6 Iron 104
7439-92-1 Lead 2.0 U
7439-95-4 Magneisum 9700
7439-96-5 Manganese 2.0 U
7439-97-6 Mercury
7440-02-0

_
Nickel 12.0 U

7440-09-7 Potassium 5000 B
7782-49-2 Selenium 3.0 U
7440-22-4 Silver 3.0 U
7440-23-5 Sodium 15200
7440-28-0 Thallium 4.0 U
7440-62-2 Vanadium 11.2 B
7440-66-6 -Zinc 9.0 B

Color Before: COLORLESS

Color After: COLORLESS

Comments :

Clarity Before: CLEAR_

Clarity'After: CLEAR_

FORM I - IN

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
NR
P
PT
P
P
P
P
P
P

Texture:

Artifacts:

ILMO3.0

227



CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

BOF8XQ.
Lab Name: LOCKHEED ANALYTICAL_SVC` Contract: HANFORD

Lab Code: LOCK Case No.: SAF#B9 SAS No.: SDG No.: LK4243

Matrix (soil/water): WATER Lab Sample ID: L4271=3

Level (low/med): LOW_ Date Received: 04,/14/95

Solids: 0

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

CAS No. - Analyte Concentration C Q

7429-90-5 Aluminum
7440-36-0 Antimony_
7440-38-2 Arsenic

_

7440-39-3 Barium
_

7440-41-7 Beryllium
_

7440-43-9 Cadmium
_

7440-70-2 Calcium
_

7440-47-3 Chromium_
_
_

7440-48-4 Cobalt
7440-50-8 Copper

_

7439-89-6
^

Iron
_

7439-92-1 Lead
_

7439-95-4 Magnesium
_

7439-96-5 Manganese
_

7439-97-6 Mercury_ 0.20 U
7440-02-0 Nickel
7440-09-7 Potassium

_

7782-49-2 Selenium
_

7440-22-4
_

Silver
_

7440-23-5 Sodium
_
_

7440-28-0 Thallium
7440-62-2 Vanadium

_

7440-66-6
_

Zinc
_

Color Before: COLORLESS Clarity Before: CLEAR_

Color After: COLORLESS Clarity After: CLEAR_

Comments :

FORM I - IN

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
AV
NR
NR
NR
NR
NR
NR
NR
NR

Texture:

Artifacts:

ILM03.0

228



CLP

1
INORGANIC ANALYSES DATA SHEET

CLIENT ID NO.

BOF8W9

Lab Name: LOCKHEED_ANALYTICAL_SVC_ Contract: HANFORD_

Lab Code: LOCK_ Case No.: SAF#B9 SAS No.: SDG No.: LK4243

Matrix (soil/water): WATER Lab Sample ID: L424316_

Level (low/med): LOW_ Date Received: 04/11/95,

o Solids: 0

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

CAS No. Analyte Concentration C Q

7429-90-5 AlTuminmu 33.0 U
7440-36-0 Antimony 54.0 U
7440-38-2

_
Arsenic 10.2

7440-39-3
_

Barium 10.0 U
7440-41-7 Bery111um 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 44800
7440-47-3 Chromium 17.9

_

7440-48-4
_

Cobalt 6.0 U
7440-50-8 Copper 2.0 U
7439-89-6 Iron 12.0 U
7439-92-1 Lead 2.0 U
7439-95-4 Magnesium 9770
7439-96-5 Manganese 2.0 U
7439-97-6 Mercury
7440-02-0

,
Nickel 12 . 0 U

7440-09-7 Potassi.m 6130
7782-49-2 Selenium 4.1 B
7440-22-4

_
Silver 3.0 U

7440-23-5 Sodium 13200
7440-28-0 Thallium 4.3 B
7440-62-2 Vanadium 11.6 B
7440-66-6

_
Zinc 3.0 U

Color Before:

Color After:

Comments :

Clarity Before:

Clarity After:

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
NR
P.
P
P
P
P
P
P
P

Texture:

Artifacts:

FORM I - IN
ILMO3.0
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CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

BOF8W9

Lab Name: LOCKHEED ANALYTICAL_SVC_ _Contract: HANFORD_ I

Lab Code: LOCK Case No.: SAF#B9 SAS No.: SDG No.:'LK4243

Matrix (soil/water): WATER Lab Sample ID: L4243-17

Level (low/med): LOW_ Date Received: 04/11/95

Solids: 0s°

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

CAS No. Analyte Concentration C Q

7429-90-5 A uminum
7440-36-0 Antimony
7440-38-2

_
Arsenic

_

7440-39-3
_

Barium
7440-41-7 Beryllium

_

7440-43-9 Cadmium
_

7440-70-2 Calcium
_

7440-47-3 Chromium
_
_

7440-48-4
_

Cobalt
7440-50-8 Copper

_

7439-89-6
_

Iron
_

7439-92-1 Lead
_

7439-95-4 Magnesium
_

7439-96-5 Manganese
_

7439-97-6 Mercury 0.20 U
7440-02-0

_
Nickel

7440-09-7 Potassium
_

7782-49-2 Selenium
_

7440-22-4
_

Silver
_

7440-23-5 Sodium
_

7440-28-0 Thalliuu
_

7440-62-2 Vanadium
_
_

7440-66-6
_

Zinc

Color Before: COLORLESS

Color After: COLORLESS

Comments :

Clarity Before: CLEAR

Clarity After: CLEAR_

^S^

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
AV
NR
NR
NR
NR
NR
NR
NR
NR

Texture:

Artifacts:

FORM I - IN
ILMO3.0
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CLP

1 CLIENT IDNO.
INORGANIC ANALYSES DATA SHEET

- BOFSXI

Lab Name: LOCKHEED ANALYTICAL_SVC- Contract: HANFORD

Lab Code: LOCK_ Case No.: SAF#B9. SAS No.: SDG No.:ILK4243

Matrix (soil/water): WATER Lab Sample ID: L4271-16

Level (low/med): LOW_ DaEe Received: 04/14/95

% Solids: 0

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

CAS No. - Analyte Concentration C Q

7429-90-5 Aluminm 33.0 U
7440-36-0 Antimony 54.0 U
7440-38-2 Arsenic 5.2 B
7440-39-3 Barium

_
20.2 B

7440-41-7 Beryll ui 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 35600
7440-47-3 Chromium 3.0 U
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 2.0 U
7439-89-6 Iron . 12.0 U
7439-92-1 Lead 2.0 U
7439-95-4 Magnesium 9420
7439-96-5 Manganese 2.0 U
7439-97-6 Mercury
7440-02-0

,
Nickel 12.0 U

7440-09-7 Potassium 5340
7782-49-2 Selenium 5.1

_

7440-22-4
_

Silver 3.0 U
7440-23-5 Sodium 14900
7440-28-0 Thallium 4.0 U
7440-62-2 Vanadium 12.1 B
7440-66-6

_
Zinc 3.0 U

Color Before:

Color After:

Comments :

Clarity Before:

Clarity After:

M

P
P
P
P
P
P
P
P
P
P
P
P_
P
P
NR
P
P
P
P
P
P
P
P

Texture:

Artifacts:

FORM I - IN
ILMO3.0
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CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

B0F8X1
Lab Name: LOCKHEED_ANALYTICAL_SVC_ Contract: HANFORD_ I

Lab Code: LOCK Case No.: SAF#B9 SAS No.: SDG No.: LK4243

Matrix (soil/water): WATER Lab Sample ID: L4271-17

Level (low/med): LOW Date Received: 04•/14/95

°s Solids: 0

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

CAS No. Analyte Concentration C Q

7429-90-5 A uminuu
7440-36-0 Antimony _
7440-38-2 Arsenic _
7440-39-3 Barium _
7440-41-7 Beryllium _
7440-43-9 Cadmium
7440-70-2 Calcium

_
_

7440-47-3 Chromium _
7440-48-4

_
Cobalt _

7440-50-8 Copper
7439-89-6

`
Iron

_

7439-92-1 Lead
_

7439-95-4 Magnes ui
_

7439-96-5 Manganese
_

7439-97-6 Mercury 0.20 U
7440-02-0

_
Nickel

7440-09-7 Potassium
_

7782-49-2 Selenium
_

7440-22-4
_

Silver
_

7440-23-5 Sodium
_

7440-28-0 Thalliuu
_

7440-62-2 Vanadium
_

7440-66-6
_

Zinc
_

Color Before: COLORLESS

Color After: COLORLESS

Comment s :

Clarity Before: CLEAR_

Clarity After: CLEAR

ii

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR

Texture:

Artifacts:

FORM I - IN
ILMO3.0
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RAD DATA REPORT ( ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project ( Project BECHTEL-HANFORD)

Client Sampte ID: BOFBWB LAL Sample ID: L4243-6

Date Collected: 07-APR-95 Date Received: 11-APR-95

Matrix: Water Login Nunber: L4243 , ' .

SDG: LK4243

+̂ ^ t..„o9:C,,:^C;qa,,:
5 °. s nC ^ypCa vS 4 g'ss's C z. ^g ^ p : ^ }^.s " ""

N ^sS° '"sR^ 1C.
kka°°nwg,:^; { ^ta„tt{'r„^^s s" ^ f' tC 9'

R^^
M S^Y'm'^5'tRC^IA^Y^:C^"A'vs.ARS.^>.^°a'SnELl3l^wh$i.°^Pn^F.ln. ^T.^v:Y.'v^^6 ^^W.C.SUQC^:A.4:EA.i.:3m^v3tSS^»Y:i+.I^'^Sv.:^tA F51^!'WS.SRJSi.^:ttvaR:+'(3..^.^ ::U:`CR:cRR4X - RtS:JA^ S:rouA^S°.

Gross Alpha 02-MAY-95 GR ALP/BETA LAL-0060 21843 0.6
Gross Beta 02-MAY-95 GR ALP/BETA LAL'-0060 21843 27.1
Total radio-strontiun 12-MAY-95 SR-90 LAL-0196 21857 0.95

1.3 2.4 C pCi/L
2.9 2.2 pCi/L
0.23 0.32 pCi/L

659
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RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

BechteL Hanford Project (Project BECHTEL-HANFORD)

CLient SampLe ID: BOF8N8 LAL Sample ID: L4243-11

Date ColLected: 07-APR-95 Date Received: 11-APR-95

Matrix: Water Login Nuober: L4243

SDG: LK4243

y^
.Y

•a .'^^,abko^", usaa a
a^[1f>l. 9P9.x^..,5.1,.,^J,'F^1^.^'.e^baxs:,....^ &frs.,7*EE^".exa,..,.,^:8:&«ov?s?F.

Tc-99 16-MAY-95 TC-99 LAL-0169 22778 39.2 7.7 4.6 pCi/L

660
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RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project ( Project BECHTEL-HANFORD)

Client Sample ID: BOF8N8 LAL Sample ID: L4243-15

Date Collected: 07-APR-95 Date Received: 11-APR-95

Matrix: Water Login Nuaber: L4243

SDG: LK4243

Auaw

C-14 02-MAY-95 C-14 LAL-0209 21835 17.0 9.4 10. PCi/L

H-3 05-MAY-95 TRITIOM(H3) LAL-0066_21862 1920 310 220 pCi/L

661
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RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * RichLand, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOF8XO LAL Sample ID: L4?71-6

Date CoLlected: 12-APR-95 Date Received: 14-APR-95

Matrix: Water Login Ntmber: L4271

SDG: LK4243

Gross Alpha 02-MAY-95 GR ALP/BETA LAL-0060 21843
Gross Beta 02-MAY-95 GR ALP%BETA LAL-0060 21843
Total radio-strontiua 12-MAY-95 SR-90 LAL-0196 21857

2.5 1.6 2.0 pCi/L
48.6 4.0 2.2 pCi/L
0.02 0.21 0.36 pCi/L

662
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RAD DATA REPORT (ra01)

Bechtel Hanford, Inc: * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD) ' . .

CLient Sample ID: BOF8XO LAL SampLe ID: L4271-11

Date Cotlected: 12-APR-95 Date Received: 14-APR-95

Matrix: Water Login Nunber: L4271 . ''

SDG: LK4243

s'^.,`°^: -, ^L'fi ...s^s^g saz'^`N
..,^.....w,,.. :^ .- ^,^,. "x as"^rr^s ^& aag w:."s '^ aa •'aG"sx^`3^:R,. :§s'£

^........., . .^$ -, ffi :^'
o.^z..^^^J:..:.9Ft^..s.^:

Tc-99 16-MAY-95 TC-99 LAL-0169 22778 100 13. 5.0 PCi/L

G63
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RAD DATA REPORT (ra01) . ' '

Beehtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project ( Project BECHTEL-HANFORD)

Client Sample ID: BOF8XO LAL Sample ID: L4271-15

Date Collected: 12-APR-95 Date Received: 14-APR-95

Matrix: Water Login Nunber: L4271

SDG: LK4243 "

^iR 5.` K ,b > C'^`YC .:!,•,•• o WWYU" '3^: N uni% S>' .Y'

C-14 02-MAY-95 C-14 LAL-0209 21835 3.6
H-3 05-MAY-95 TRITIUM(H3) LAL-0066 21862 1370

8.3 10.
270 220

pCi/L
pCi/L

664
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copy /'
Date: June 28, 1995 °c3
To: Bechtel Hanford, Inc. (technical representative)
From: A.T. Kearney, Inc.
Project: 100-BC-5 Groundwater Sampling - Round 8
Subject: Wet Chemistry - Data Package No. LK4243-LAS (SDG LK4243)

INTRODUCTION

4 .
JUL ]995

99
tall

This memo presents the results of data validation on Data Package No. LK4243-
LAS prepared by Lockheed Analytical Services (LAS). A list of the samples
validated along with the analyses reported and the method of analysis is provided
in the following table.

:Sample iD ^ Sainpie<Date Media : < Validation ^Ahalysis

BOF8W8 04/07/95 Water D See Note 1

BOF8X0 04/12/95 Water D See Note 1

Note 1. Requested Method: Fluoride, Sulfate, pH, and Specific Conductance.

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualifications
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

• Holding Times

Analytical holding times for fluoride, sulfate, pH and specific conductance were
assessed to ascertain whether the holding time requirements were met by the
laboratory. The holding time requirements are as follows: 28 days for fluoride,
sulfate and specific conductance; and immediate for pH.

000001



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

associated sample results are qualified as estimates and flagged "J" for detects

and "UJ" for non-detects. If holding times are exceeded by greater than twice

the limit, all associated detectable sample results are qualified as estimates and

flagged "J" and all non-detects are rejected and flagged "UR".

All pH sample results were qualified as estimates and flagged "J" due to holding

times exceeding QC limits.

Holding times for all other analytes reviewed met QC requirements.

• Blanks

One laboratory preparation blank is analyzed with each sample batch. At least

one initial calibration blank is analyzed for every 20 samples. As per WHC

guidelines, no qualification of data was necessary.

• Accuracy

Matrix Spike

Matrix spike analyses are used to assess the analytical accuracy of the reported

data and the effect of the matrix on the ability to accurately quantify sample

concentrations. Matrix spike recoveries must fall within a range of 75% to

125%. Samples with a spike recovery <30% and a sample value below the IDL

are rejected and flagged "UR". Samples with a spike recovery between 30% to

74% and a sample value below the IDL are qualified as estimates and flagged

"UJ". Samples with a spike recovery of <75% or > 125% and a sample value

> IDL are qualified as "J". Finally, samples with a spike recovery > 125% and a

sample value <IDL are acceptable and do not require qualification.

All matrix spike results were acceptable.

Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis, including the sample

preparation. An LCS should be prepared ( e.g., digested or distilled) and analyzed

with every group of samples which have been prepared together. The

performance criteria for aqueous LCS percent recovery is 80% to 120%. The

performance criteria for solid LCS samples are established through

interlaboratory studies coordinated by a certifying agency ( e.g., EPA or an

independent commercial supplier).

UOOCI(p.



All LCS results were acceptable.

• Precision

Laboratory DuDlicates

Laboratory duplicate sample analyses are used to measure laboratory precision

and sample homogeneity. Samples whose precision results fell outside the

quality control limits were qualified as estimates and flagged "J".

All duplicate analyses results were acceptable.

Field Split Samples

Two split samples were submitted to LAS as shown below:

Sample No. Split Sample No. Well Location

BOF8T0 BOF8W8 199-B9-1

BOF8V6 BOF8XO 699-72

The split pair results were compared using the sample guidelines for determining

the RPD between a sample and its duplicate. All results fell within the required

control limits.

• Sample Result Verification and Detection Limits

Sample results and reported detection limits were recalculated to ensure that the

reported results were accurate. Raw data were examined for anomalies,

transcription errors, and reduction errors. The reviewer verified that the results

and detection limits fell within the linear range of the instrument.

All sample results and reported detection limits were acceptable.

• Completeness

Data Package No. LK4243-LAS (SDG No. LK4243) was submitted for validation

and verified for completeness. The completion percentage was 100%.

000063



MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

All pH sample results were qualified as estimates and flagged "J" due to holding

times exceeding QC limits. Data flagged "J" indicate the associated concentration

is an estimate, but the data are usable for decision making purposes.

REFERENCES

EPA, 1987, Test Methods for Evaluating Solid Waste, Physica//Chemica/ Methods,

SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.

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

Agency, Washington, D.C.

EPA, 1988d, Laboratory Data Validation Functional Guidelines for Evaluating

/norganicsAna/yses, U.S. Environmental Protection Agency, Washington, D.C.

EPA, 1990, EPA Contract Laboratory Program Statement of Work for Inorganic

Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection

Agency, Washington, D.C.

WHC, 1992a, Data Validation Procedures for Chemica/Ana/yses,
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the

procedures herein are as follows:

U - 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.

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

the sample. Due to a QC deficiency identified during the data validation,

the associated quantitation limit is an estimate.

J - 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.

R - Indicates the compound or analyte was analyzed for, detected, and due

to an identified QC deficiency, the data are unusable.

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

the sample. Additionally, the data is unusable due to an identified QC

deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for

decision-making purposes).

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

valid for some specific applications usable for decision-making purposes).

()()()i106



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY
{

SDG: LK4243 REVIEWER:
RBC

DATE: 6/28/95 AGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

pH J All Holding Time
Exceeded QC
Limits

000008



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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p

WET CHEMISTRY/ANIONS ANALYSIS, WATER MATRIX Page_1_ of_1_

Pro'ect: WESTINGHOUSE-HANFORD
Laborato : Lockheed
Case ' SDG: LK4243
Sample Number B0F8W8 BOFBXO
Location 199- B9-1 699-72-73

Remarks Sp lit S p lit
Sam Ie Date 04/07/95 04/12/95

et emistr Analyt es et o Resu lt Resu lt Resu lt Res ul t Resu lt Result Resu lt Resul t. Resu lt O Resul t
Fluoride (mg /L) 300.0 0.22 0.29
Sulfate (mg/L) 300.0 41 26

p H H UnBs 9040 8,0 J 7.9 J

Conductivity uS/cm 9050 310 320

R15C



LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

iClient Sample ID: BOF8W8 IDate Collected: 07-APR-95

t
IMatrix:
i

Water
i
jDate Received: 11-APR-95

#ueqt :GonSL 53^ Umt6'' Metfiod (ie5lf4{? (tepoTi7179 O^td" ^K F DatB ^ L^AS ,<LAS.`4 ¢ ^ ^ , ^ U ae ,
betjL^mit

,,
fluali#ieFCs^} A(talyY^, Satchf.Sb Sampte7'ID ::

Fluoride mg/L 300.0 0.22 0.1 12-APR-95 21605 L4243-4

Sutfate mg/L 300.0 41. 0.1 12-APR-95 21606 L4243-4

pH pH Units 9040 8.0 0.1 14-APR-95 21671 L4243-4

Conductivity uS/cm 9050 310 1 20-APR-95 21607 L4243-5

C

rqS

^`IZ

-i^
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LOCKHEED ANALYTICAL SERVICES

COMMON IONS AND ADDITIONAL ANALYTES

Sample Results

Client Sample ID: BOF8XO jDate Collected: 12-APR-95

IMatrix: Water !Date Received: 14-APR-95 I

CoDS; jtueD^s, s-' z . lln7-LS Method {Lesult- RepoPtlfig <Data:: F^2 e ^ 1 S -::LAS^

a< y < ^ "
Y t^rz <".^'., ^ ^.

^.
a^ ^ ^b

^..
„> >: Det^Ltmzt tfUa4^fiet'^s)

^
sAnaly'4ed

.
>^l^atcb^tD Sa u lelTD:, . r,x.^i , , .^,. ` . .. ^ , ^.,,., ..,. . . _...:,.,. . ^,^.<.,_:,, . ..,> .:. :. ..

^ p
...... .

FLuoride mg/L 300.0 0.29 0.1 26-APR-95 21773 L4271-4

Sutfate mg/L 300.0 26. 0.1 21-APR-95 21772 L4271-4

pH pH Units 9040 7.9 0.1 17-APR-95 21755 L4271-4

Conductivity u3/cm 9050 320 1 20-APR-95 21774 L4271-5

4 ^z4^s 5
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Appendix 4

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

Lockheed Analytical Services

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

LOCKHEED MA

May 19, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.
345 Hills
P.O. Box 969
Richland, WA 99352

RE: Log-in No.:
Quotation No.:
SAF:
Document File No.:
WHC Document File No.:
SDG No.:

L4243/L4271
Q400000-B
B95-040
041 1 5 9 6/041 45 9 6

208
LK4243

RTlf1l

4

F

L4243- The attached data report contains the analytical results of samples that were

submitted to Lockheed Analytical Services on 11 April 1995. The temperature

of the cooler upon receipt was 5°C. Sample containers received agree with the

chain-of-custody documentation. Sample containers were received intact.

Samples were received in time to meet the analytical holding time requirements.

L4271 - The attached data report contains the analytical results of samples that were

submitted to Lockheed Analytical Services on 14 April 1995. The temperature

of the cooler upon receipt was 6°C. Sample containers received agree with the

chain-of-custody documentation. Sample containers were received intact.

Samples were received in time to meet the analytical holding time requirements.

The case narratives included in the following attachments provide a detailed description of all

events that occurred during sample preparation, analysis, and data review specific to the

samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report

are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at

(509) 943-4423.

U(t'()U1^^ ^^



The EDD is being sent on the Hanford Bulletin Board System.

Release of this data report has been authorized by the Laboratory Director or the Director's

designee as evidenced by the following signature.

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

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

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

verified by the following signature."

Sincerely,

Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

()(>(D(I:k^



Lockheed Analytical Services Log-in No.: L4243/L4271

Quotation No.: Q400000-B
SAF: B95-040

Document File No.: 041 1 5 96/041 45 96
WHC Document File No.:208

SDG No.: LK4243
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 only), serial dilutions, analytical (post-digestion) spike

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

Preparation and Analysis Requirements

• One water sample was received for LK4243 and prepared as batch 411 bh and

analyzed for selected analytes as requested on the chain of custody. Quality control

analysis was performed on the following sample:

Client ID LAL # Method

BOF8W8 L4243-4 MS, DUP 300.0 Sulfate
L4243-4 MS, DUP 300.0 Fluoride

L4243-4 DUP 9040 pH

L4243-5 DUP 9050 Conductivity

Holding Time Requirements

• All samples were analyzed within the specified holding time.

Method Blanks

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

the reporting detection limits.

interna) Quality Control

• All Internal Quality Control were within acceptance limits.

Kay McCann April 24, 1995

Prepared By Date

!;4)UC11Fi



Lockheed Analytical Services Log-in No.: L4243/L4271
Quotation No.: Q400000-B -

SAF: B95-040

Document File No.: 0411596/0414596
WHC Document File No.:208

SDG No.: LK4243
Page3

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 only), serial dilutions, analytical (post-digestion) spike

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

Preparation and Analysis Requirements

• One water sample was received for LK4243 and prepared as batch 414bh and

analyzed for selected analytes as requested on the chain of custody. Quality control

analysis was performed on the following sample:

Client ID LAL # Method

BOF8X0 L4271-4 MS, DUP 300.0 Sulfate
L4271-4 MS, DUP 300.0 Fluoride

L4271-4 DUP 9040 pH

L4271-5 DUP 9050 Conductivity

Holding Time Requirements

• All samples were analyzed within the specified holding time.

Method Blanks

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

the reporting detection limits.

Internal Quality Control

• All Internal Quality Control were within acceptance limits.

Shellee McGrath

Prepared By

April 27, 1995

Date
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Page 1 of7

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
927 Data Turnaround

q Priority
Collector Company Contact Telephone

0 Normal
. L R.F. Raidl ( 509) 372-9641

Pro Iect Designation Sampling Location SAF No.
100-BC-5 Groundwater Sampling Round 8 100 B end 100 C B95-040

Ice Chest No. Field Logbook No. Method of Shipment
Federal Express

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed W9 .'rJ -o -oaoCr -aiz a9011La 1S,3) s
Possible Semple Hazards/Remarks Preservation

HN03 HN03 Cool 4C Cool 4C HN03 HCI Cool 4C Cool 4C HN03 HN03

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

No. of Containerfsl 1 1 1 1 5 4 1 1 1 1

U
ecial Handling and/or Storage Volume
aintain samples between 2C and 6C. IL 500mL 500mL 2SOmL iL 1L 1L 20mL IL 500mL

ICP Mercury Anions-F, Conducti- Gross Tc-99 Tritium, Activity ICP Mercury
Metals, S04. vity Alpha, C-14 Scan Metals,

SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filtered
Metels. Beta, Metals.
Unfiltered Sr-90 Filtered

Sample No. Matrix' Date Sampled Time Sampled

BOF8XO W 4'^ r^.'zi Ol/ ^ x x x /• x X.

BGFaXt W 4•^a'

CHAIN OF POSSESStON Sign/Print Names
SPECIAL INSTRUCTIONS Mru^x•

s . soa
Reli qui shed By Date^me/<.a -^C E,e ^- Date/Time /1y^ Data Deliverable "Standalone". - s"am<mSE

o
^^ i.,2 Y'i1•Y

Th A S hii i i f ll l li h i f d

s - soi^a
SL . siwce

h' L 9 0Date/Time DatemmeReceived B
e ct v can s c a n o custoty s or a samp es st on t y.

o oirrr. p e y .
jj_3

A Airr
DS = Dmm Sol4tls

Relinquished By DeteTme Received By Date/fine Dt - Drucr Liquids
T - Tueue
WI . Woa

elinquished By Date/Time Received By Date/1-ime I. tp^*et
V - Vapetmon
X • Othr

LABORATORY
SECTION

Received By Title Date/Time •

d &__t4 -q
;

aDel
FINAL SAMPLE

J
Disposal Method Disposed By DateRme

,DISPOSITION

1.



Page i of 1
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

_

Data Turnaround

q Priorit
Collector ( Company Contact Telephone

y

NormalR.F. Raidl (509) 372-9641

Pro'ect Designation8
1

Sampling Location SAF No.
0 -BC-S Groundwater Sampling Round 8 100 B and 100 C B95-040

Ice Chest No. Field Logbook No. Method of Shipment_

k(-- L'" I 03C- Federal Express

Shipped To Offsite Property No/ bl Bill of Lading/Air Bill No.
Lockheed yLli j A IN95..n-•Cvloti'atf .^,qU1{CS13^`1ci`7S
Possible Sample Hazards/Remarks Preservation

HN03 HN03 Cou14C Cou14C HN03 HCl Cool 4C coo14C HN03 HN03

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

No. of Container(s)
1 1 1 1 5 4 1 1 1 1

S p ecial Handling and/or Storage Volume
Maintainsamplesbetween2Cand6C. 1L SOOmL 500mL 250mL IL 1L 1L 20mL 1L SOOmL

ICP Mercury Anions-F, Conducti- Gross Tc-99 Tritium, Activity ICP Mercury
Metals, S04. vity Alpha, C-14 Scan Metals,

SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filtered
Metels. Bete, Metals.
Unfiltered Sr-90 Filtered

Sample No. Matrix• Date Sampled Time Sampled

BoFBwS w 7! 7 r' i 5- r ^ l Z ^

BoF8w9 w ^/^^/y5 n %1 Z

CHAIN OF POSSESSION Sign/Print Names
SPECIAL INSTRUCTIONS Mmix•

s^R' quished By Date^me R B ,C^= Date/Time /Ly} Data Deliverable "Stendelone". meorSE -
so s nd

J.;

Th A i i iS

- o
SL . SlW4e

q e ,A ^ Date/Time eceived By DateRme
e ct v ty can s for all samples list on this chain of custody. a= o^amr

A - Air
Da = Dium SoLev

Relinquished By Date/iime Received By Date/iime DL U Drum hqmds
T - Ti..
W - Wipe

Relinquished By Date/Time Received By Date/Time L . Ltqcid
V Veuermon
X . Orhe,

LABORATORY Received By Title Date/Time '
SECTION

LA-l

/^/^

X^ S 4 CA I r_^^-N 3D
L

9•^s , ,_. ^^. e^ S .•--
FINAL SAMPLE Disposal Method Disposed By Date/Time
DISPOSITION

:C

t



. L'Kl.. Lt1f3Vt^dilvni iviralvt^vLivai:ic -

SAMPLING AUTHORIZATION FORM
SAF Number B95-040 Revision Q

PROGRAM TYPE CERCLA PROJECT ID 100-BC-5 LFI

PROJECT TYPE Limited Field Investi¢ation OPERABLE UNIT 100BC-5

$TASK ID 6 ROUND NUMBER

SAMPLING EVENT TITLE 100-BC-5 GROUNDWATER SAMPLING-- ROUND 8

TASK MANAGER ORG. CODE
R. L. Biggerstaff BF001

MSIN TELEPHONE FAX
FT4^91 3722572 792-9655

CHARGE CODES - ANALYTICAL SERVICES P35AA SAMPLE MANAGEMENT PJ3 AA

SAMPLING SERVICES PB5AA TECHNICAL OVERSIGHT PBSAA

SAMPLE MANAGEMENT FUNCTION PROJECT COORDINATOR R. C. Smith

TELEPHONE 37225 7

ESTIMATID START DATE /0410/95

SAMPLING LOCATION 100-BC-5110t

DATA TURNAROUND REQUIREMET

DATA DELIVERABLE REQUIREII0

SAMPLE MATRIX - SOIL

ANALYTICAL PROTOCOL(S) SLP.

FSrnuATED COMPLETION DATE

Area ESTIMATED NUMBER OF SAMPLES

iTs _ PRIORITY 3 REGULAR

as 3 STANDALONE _ SUMMARY

3 WATER - OTHER (See Comments)

SW-846. RADCHEM, and Field Screening

/0429/95

60

LABORATORY OUANTERRA. (Main) LOCKIiEED (Spiit)

CONIIVIENTS:

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

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

Date 03/21/95

9W-EBroa 02N)
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Appendix 5

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

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B C D E

PROJECT: 100 ' C3C-S w DATA PACKAGE: L Z(,43" L,43-

VALIDATOR: C^QC LAB: oa ^LeeJ DATE: fct e S

CASE: SDG : 'Az ^f 3

ANALYSES PERFORMED

Miona/IC q TOC q TOX q lPH-478.7 Oil and Grease fJkalinity

q Mvnonia D 8OD/COD q Chlotide q ChramiunrVl p q NO,/NO,

q Sulfata q TDS q TKN q Phoephata J04S . `e q

q q q q q q

SAMPLES/MATRIX

O ^ oFgw^S

I. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Is a case narrative present? . . . . . . . . .

Comments:

. . . . . . Yes No N/A

Yes No N/A

HOLDIN G

Are sampleholdEng times a1 cceptable? . . . . . . . . . . . . . Yes No N/A

Comments: K^ 1^ -.t 4(I

A-23
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

3. INSTRUMENT CALIBRATION

Was initial calibration performed for all applicable analyses? es No N/A

Are initial calibration results acceptable? . . . . . . . . . . es No N/A

Was a'calibration check performed for all applicable analyses? Y s No N/A

Are calibration check results acceptable? . . . . . . . . . . e No N/A

Comfients•

4. BLANKS

Were laborAtory blanks analyzed? . . . . . . . . . . . . . .

:

es No N/A

Are laboratory blank results acceptable? . . . . . . . . . . Yes No N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes No N/A

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

Comments:

5. ACCURACY

Were spike samples analyzed at the required frequency? .... Yes No N/A

Are spike recoveries acceptable? . . . . . . . . . . . . . . No N/A

Were LCS analyses performed at the required frequency? ... es No N/A

Are LCS recoveries acceptable? . . . . . . . . . . . . . . . e No N/A

Comments:

6. PRECISION

Were laboratory duplicate samples analyzed
at the required frequency?

Are laboratory duplicate sample RPD values acceptabie? ..

Are field duplicate RPD values acceptable? . . . . . . . . . : Yes

Are field split RPD values acceptable? . . . . . . . . . . . . Yes

A-24

No N/A
No N/A

No tiA

No N/A
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WHC-SD-EN-SPP-002, Rev. 2

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST

Comments: 13o Fg 1.o S ts a ^^I.i o^S ^o^`6TO

T.^dP'6 XO
\^ t. ta '^ ^1jO Fgy^o -

7. ANALYTE

Was analyte

Comments:

QUANTITATION

quantitation performed properly? ...... .. Yes No N/A

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested anaiyses? ....

Are results supported in the raw data? . . . . . . . . .

Are results calculated properly? . . . . . . . . . . . .

Do results meet the CRDLs? . . . . . . . . . . . . . . .

Comments:

... Yes

. . . Yes

. . . Yes

. . Yes

No

No

No

No

N/A

N/A

N/A

N/A

^

A-25
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copy (99,
Date:
To:
From:
Project:
Subject:

INTRODUCTION

This memo presents the results of data validation on Data Package No. LK4243-
LAS prepared by Lockheed Analytical Services (LAS). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample ,l0 . Sarripfe Date " ' Med^a
VaUdatiorY'

L^KeI : qnalysis

BOF8W8 04/07/95 Water D See Note 1

BOF8W9 04/07/95 Water D See Note 1

BOF8X0 04/12/95 Water D See Note 1

BOF8X1 04/12/95 Water D See Note 1

June 28, 1995
Bechtel Hanford, Inc. (technical representative)

kanA.T. Kearney, Inc.
100-BC-5 Round 8 Groundwater Sampling
Inorganics - Data Package No. LK4243-LAS (SDG No. LK4243)

Note 1. Requested Method: CLP-ICP Metals and Hg

Data validation was conducted in accordance with the WHC statement of work
(WHC 1994) and validation procedures (WHC 1993). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualifications
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports

Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation

Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

• Holding Times

Analytical holding times for ICP metals and CVAA mercury analyses were
assessed to ascertain whether the holding time requirements were met by the

^

^UL ^95
1VED

^ation ._
^tn

^

^

000001



laboratory. The holding time requirements are as follows: Samples must be

analyzed within six months for all metals and within 28 days for mercury.

Holding time requirements for all analytes were met.

• Blanks

Calibration Blanks

A calibration blank must be analyzed immediately after every initial and

continuing calibration verification. The blank must be analyzed at the beginning

of the run and after the last analytical sample. In the case of positive blank

results, samples with digestate concentrations (in ug/L) of <5x the highest

amount found in any of the associated blanks have had their associated values

qualified as non-detected and flagged "U". Samples with concentrations > 5x

the highest blank value do not require qualification.

In the case of negative calibration blank results, if the absolute value of any

calibration blank exceeds the Instrument Detection Limit (IDL), all non-detects

are qualified as estimates and flagged "UJ", and all positive results within two

times (2x) the absolute value of the blank result are qualified as estimates and

flagged "J". The qualification is applied only to results generated between the

calibration blank IDL and the nearest acceptable blank.

Due to the presence of positive blank results, sample numbers BOF8W8 and

BOF8XO were flagged "U" for arsenic.

Due to the presence of positive blank results, sample number BOF8W8 was

flagged "U" for iron.

Due to the presence of positive blank results, sample number BOF8W8 was

flagged "U" for vanadium.

All other calibration blank results were acceptable.

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed

through each sample preparation and analysis procedure must be prepared and

analyzed with every sample delivery group. In the case of positive blank results,

samples with digestate concentrations (in ug/L) of <5x the preparation blank

value have had their associated values qualified as non-detects and flagged "U".

Samples with concentrations > 5x the highest blank concentration do not

require qualification.

OU(i(i(\2



In the case of negative blank results, if the absolute value exceeds the Contract

Required Detection Limit (CRDL), all non-detects are rejected and flagged "UR"

and all detects that are < 10x the absolute value of the associated preparation

blank result are qualified as estimates and flagged "J". If the absolute value of

the negative preparation blank is > IDL and <CRDL, all non-detects are qualified

as estimates and flagged "UJ" and all detects < 10x the absolute value of the

blank are qualified as estimates and flagged "J". If the sample results are > 10x

the absolute value of the preparation blank, no qualification is necessary.

Due to the presence of positive preparation blank results, sample number

BOF8W8 was flagged "U" for iron.

Due to the presence of positive preparation blank results, sample number

B0F8W8 was flagged "U" for silver.

Due to the presence of positive preparation blank results, sample number

BOF8W9 was flagged "U" for thallium.

Due to the presence of positive preparation blank results, sample numbers

BOF8W8 and BOF8XO were flagged "U" for zinc.

Due to the presence of negative preparation blank results, sample numbers

BOF8W9 and BOF8X1 were flagged "UJ" for copper.

Due to the presence of negative preparation blank results, sample numbers

BOF8W8 and BOF8XO were flagged "UJ" for mercury.

All other preparation blanks results were acceptable.

• Accuracy

Matrix Sp ike

Matrix spike analyses are used to assess the analytical accuracy of the reported

data and the effect of the matrix on the ability to accurately quantify sample

concentrations. Matrix spike recoveries must fall within the range of 75% to

125%. Samples with a spike recovery of <30% and a sample value below the

IDL were rejected and flagged "UR". Samples with a spike recovery of 30% to

74% and a sample result <IDL are qualified "UJ". Samples with a spike

recovery of > 125% or <75% and a sample result >IDL are qualified "J".

Finally, all samples with a spike recovery > 125% and a sample result <IDL, no

qualification is required.

All matrix spike recovery results were acceptable.

U()(3UU3



Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis, including the sample

preparation. An LCS should be digested or distilled and analyzed with every

group of samples which have been prepared together. The performance criteria

for solid LCS samples are established through interlaboratory studies coordinated

by a certifying agency (e.g., EPA or an independent commercial supplier).

One liquid LCS was digested and analyzed for each sample batch in this report.

All LCS results were found to be acceptable.

• Precision

Laboratory Duplicate Samples

The laboratory duplicate result measures the precision of the method by

measuring a second aliquot of the sample that is treated the same way as the

original. Samples whose precision fell outside the quality control requirements

were qualified as estimates and flagged "J".

All laboratory duplicate recovery results were acceptable.

ICP Serial Dilution

The ICP serial dilution is used to determine whether significant physical or

chemical interferences exist due to the sample matrix. If the sample

concentration is > 50x IDL for an analyte and the %D is outside the control

limits > 10%, the associated data must be qualified as estimated "J".

All ICP serial dilution results were acceptable.

Field Split Samples

Four sets of field split samples were submitted to LAS as shown below.

Sample No. Split Sample No.

BOF8TO BOF8W8
BOF8T1 BOF8W9

BOF8V6 BOF8XO

BOF8V7 B0F8X1

Well Location

199-B9-1
199-B9-1
699-72-73
699-72-73

()(!()UO4



The split sample results were compared using the sample guidelines for

determining the RPD between a sample and its duplicate. All results fell within

the required control limits with the exception of copper (difference>CRDL) in

sample pair BOF8TO/BOF8W8, iron (difference>CRDL in sample pair

BOF8T1/BOF8W9, and iron (differnece>CRDL) in sample pair BOF8V6/BOF8XO.

No judgement was made on the split samples, since under WHC validation

guidelines, sample data are not qualified based on split sample results.

• Sample Result Verification and Detection Limits

Sample results and reported detection limits were recalculated to ensure that the

reported results were accurate. Raw data were examined for anomalies,

transcription errors, and reduction errors.

The reviewer verified that the results and detection limits fell within the linear

range of the instrument. All sample results and reported detection limits were

acceptable.

• Completeness

Data Package No. LK4243-LAS (SDG No. LK4243) was submitted for validation

and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Positive and negative blank contamination were noted in several samples.

Associated sample results were qualified accordingly. The contamination,

however, was not sufficiently high to affect the usability of the data. Data flagged

"J" indicate the associated concentration is an estimate, but the data are usable

for decision making purposes. All other validated results are considered accurate

within the standard error associated with the methods.

OU(DC)05



EPA, 1987, Test Methods for Evaluating So/id Waste, Physica//Chemica/ Methods,
SW-846, Third Edition, Environmental Protection Agency, Washington, D.C.
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Agency, Washington, D.C.
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Analyses, Multi-media, Multi-Concentration, U.S. Environmental Protection
Agency, Washington, D.C.

WHC, 1992a, Data Validation Procedures for Chemical Analyses,
WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993.
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Appendix 1

Glossary of Data Reporting Qualifiers



Qualifiers which may be applied by data validators in compliance with the

procedures herein are as follows:

U - 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.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a QC deficiency identified during the data validation,

the associated quantitation limit is an estimate.

J Indicates the compound or analyte was analyzed for and detected. Due

to a QC deficiency identified during the data validation, the associated

concentration is an estimate, but the data are usable for decision-making

purposes.

BJ - 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.

R - Indicates the compound or analyte was analyzed for, detected, and due

to an identified QC deficiency, the data are unusable.

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

the sample. Additionally, the data is unusable due to an identified QC

deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.

The data may not be valid for some specific applications (i.e., usable for

decision-making purposes).

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

valid for some specific applications ( usable for decision-making

purposes).

U(1(ftl(f s



Appendix 2

Summary of Data Qualification

()(.)(; C)(s!)



DATA QUALIFICATION SUMMARY

SDG: LK4243 REVIEWER: RJS DATE: 6/19/95 PAGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIERS SAMPLES
AFFECTED

REASON

Arsenic U BOF8W8, BOF8XO Calibration Blank
Contamination

Iron U BOF8W8 Calibration Blank
Contamination

Vanadium U BOF8W8 Calibration Blank
Contamination

Copper UJ BOF8W9, BOF8X1 Negative Preparation
BlankContamination

Iron U BOF8W8 Preparation Blank
Contamination

Mercury UJ BOF8W8, BOF8XO Negative Preparation
Blank Contamination

Silver U BOF8W8 Preparation Blank
Contamination

Thallium U BOF8W9 Preparation Blank
Contamination

Zinc U BOF8W8, BOF8XO Preparation Blank
Contamination

UO(9U10



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS, WATER MATRIX, (ug/q Page_1_ of_ 1 _

Pro'ect: WESTINGHOUSE-HANFORD
Laborato : Lockheed
r..oo Snr- I Kd9es

.^`^.

r

3°A
rv

Sam ple Number B0F8W8 60F8W9 B0F8X0 BOF8XI
Location 199-B9-1 199-89-1 699-72-73 699-72-73

Remarks UG/L SPLIT FIL-SPLIT SPLIT 2 FIL-SPLIT

Sam ple Date
I norganic Analytes URDL
Aluminum 200

04/07/95
Resu lt 10

33.0 U

04/07/95
esu t

33.0 U

04/12/95
esu t

33.0 U

04/12/95
esu t
33.0 U

esu esu t esu Resu l t esu It esu t

Antimony 60 2.0 U 54.0 U 2.0 U 54.0 U

Arsenic 10 7.9 U 10.2 8,9 U 5.2

Barium 200 10.2 10.0 U 21.2 20.2

Beryllium 5 1.0 U 1.0 U 1.0 U 1.0 U

Cadmium
Calcium

5
5000

3.0
44800

U 3.0
44800

U 3.0
86500

U 3.0
35600

U

Chromium 10 20.5 17.9 3.0 U 3.0 U

Cobalt 50 6.0 U 6.0 U 6.0 U 6.0 U

Copper 25 2.0 U 2.0 UJ 2.0 U 2.0 UJ

Iron 100 38.1 U 12.0 U 104 12.0 U

Lead
Magnesium

3
5000

2.O
9830

U 2.O
9770

U 2.O
9700

U 2.O
9420

U

Manganese 15 2.0 U 2.0 U 2.0 U 2.0 U

Mercu ry 0.2 0.20 UJ 0.20 U 0.20 UJ 0.20 U

Nickel 40 12.0 U 12.0 U 12.0 U 12.0 U

Potassium 5000 6750 6130 5000 5340

Selenium 5 3.0 U 4.1 3.0 U 5.1

Silver
Sodium

10
5000

3.0
13400

U 3.0
13200

U 3.0
15200

U 3.0
14900

U

Thallium 10 4.0 U 4.3 U 4.0 U 4.0 U

Vanadium 50 12.3 U 11.6 11.2 12.1

Zinc 20 10.6 U 3.0 U 9.0 U 3.0 U

/^!'` 0/w/Zo5'

FIL = Filtered, NA = NotAnalyzed, N/A = Not Applicable



CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD

Lab Code: LOCK Case No.: SAF#B9 SAS No.:

Matrix (soil/water): WATER

Level (low/med): LOW_

o Solids: 0

CLIENT ID NO.

SDG No.: LK4243

BOF8W9

Lab Sample ID: L4243-16_

Date Received: 04/11/95

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

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 33.0 U
7440-36-0 Antimony_ 54.0 U
7440-38-2 Arsenic_ 10.2
7440-39-3 Barium 10.0 U
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 44800
7440-47-3 Chromium 17.9

_

7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 2.0
7439-89-6 Iron 12.0 U
7439-92-1 Lead 2.0 U
7439-95-4 Magnesium 9770
7439-96-5 Manganese 2.0 U
7439-97-6 Mercury.
7440-02-0 Nickel 12.0 U
7440-09-7 Potassl.um 6130
7782-49-2 Selenium_ 4.1 B
7440-22-4 Silver 3.0 U
7440-23-5 Sodium 13200
7440-28-0, Thallium 4.3
7440-62-2 Vanadium_ 11.6 B
7440-66-6 Zinc 3.0 U

Color Before:

Color After:

Comments:

Clarity Before:

Clarity After:

FORM I - IN

U00«1J

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
NR
P

P
P
P
P

IP
I

Texture:

Artifacts:

ILMO3.0
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CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: LOCKHEED ANALYTICAL-SVC- Contract: HANFORD-
I BOF8W9

Lab Code: LOCK_ Case No.: SAF#B9 SAS No.: SDG No.: LK4243

Matrix (soil/water): WATER Lab Sample ID: L4243-17

Level (low/med): LOW Date Received: 04/11/95

e Solids: 0

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

CAS No. Analyte Concentration C Q

7429-90-5 u
7440-36-0 Antimony_

_
_

7440-38-2 Arsenic
7440-39-3

_
Barium

_

7440-41-7 Beryllium
_
_

7440-43-9 Cadmium
7440-70-2 Calcium

_

7440-47-3 Chromium
_

7440-48-4
_

Cobalt
_

7440-50-8 Copper
_

7439-89-6
_

Iron
_

7439-92-1 Lead
_

7439-95-4 Magneisum
7439-96-5 Manganese

_

7439-97-6 Mercury_ 0.20 U
7440-02-0 Nickel _
7440-09-7 Potassium _
7782-49-2 Selenium_
7440-22-4 Silver

_

7440-23-5 Sodium
_

7440-28-0 Thallium
7440-62-2 Vanadium_

_

7440-66-6 Zinc

Color Before: COLORLESS

Color After: COLORLESS

Comment s :

Clarity Before: CLEAR

Clarity After: CLEAR_

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
AV
NR
NR
NR
NR
NR
NR
NR
NR

Texture:

Artifacts:

FORM I - IN
ILMO3.0
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CLP

1 CLIENT ID NO:
INORGANIC ANALYSES DATA SHEET

- I BOF8X0
Lab Name: LOCKHEED_ANALYTICAL_SVC_ Contract: HANFORD

Lab Code: LOCK Case No.: SAF#B9 SAS No.: SDG No.: LK4243

Matrix (soil/water): WATER Lab Sample ID: L4271-2_

Level (low/med): LOW_ Date Received: 04/14/95

Solids; 0

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

CAS No. Analyte Concentration C Q

7429-90-5 uA num 33.0 U
7440-36-0 Antimony 2.0 U
7440-38-2 Arsenic_ 8.9
7440-39-3 Barium 21.2 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 3.0

-------
U

7440-70-2 Calcium 3500
7440-47-3 Chromium 3.0 U
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 2.0 U
7439-89-6

_
Iron 104

7439-92-1 Lead 2.0 U
7439-95-4 Magnes ui 9700
7439-96-5 Manganese 2.0 U
7439-97-6 Mercury
7440-02-0 Nickel 12.0 U
7440-09-7 Potassium 5000 B
7782-49-2 Selenium 3.0 U
7440-22-4 Silver 3.0 U
7440-23-5 Sodium 15200
7440-28-0 Thallium 4.0 i7
7440-62-2 Vanadium 11.2 B
7440-66-6 .Zinc 9.0 B'

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR_

Clarity After: CLEAR_

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
NR
P
P
P
P
P
P_
P
P U.

Texture:

Artifacts:

FORM I - IN
ILMO3.0

u00u1^1 -Z^



CLP

1 CLIENT ID Nd.
INORGANIC ANALYSES DATA SHEET

I BOF8XO
Lab Name: LOCKHEED ANALYTICAL_SVC_ Contract: HANFORD^ I

Lab Code: LOCK Case No.: SAF#B9 SAS No.: SDG No.: LK4243

Matrix (soil/water): WATER Lab Sample ID: L4271-3_

Level (low/med): LOW Date Received: 04/14/95

°s Solids: 0

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

CAS No. Analyte Concentration C Q

7429-90-5 Alumnum
7440-36-0 Antimony _
7440-38-2 Arsenic
7440-39-3

_
Barium

_
_

7440-41-7 Beryllium
7440-43-9 Cadmium

_
_

7440-70-2 Calcium _
7440-47-3 Chromium _
7440-48-4

_
Cobalt _

7440-50-8 Copper
7439-89-6

_
Iron

_
_

7439-92-1 Lead _
7439-95-4 Magnesium
7439-96-5 Manganese

_

7439-97-6 Mercury_ 0.20
7440-02-0 Nickel
7440-09-7 Potassium

_

7782-49-2 Selenium
7440-22-4 Silver

_
_

7440-23-5 Sodium _
7440-28-0 Thalliuu _
7440-62-2 Vanadium_ _
7440-66-6 Zinc

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR

Clarity After: CLEAR

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
AV
NR
NR
NR
NR
NR
NR
NR
NR

Texture:

Artifacts:

FORM I - IN
ILMO3.0

-?^^`'000016



CLP

1 CLIENT ID NO_
INORGANIC ANALYSES DATA SHEET

BOF8W8
Lab Name: LOCKHEED ANALYTICAL_SVC_ Contract: HANFORD_ I

Lab Code: LOCK Case No.: SAF#B9 SAS No.: SDG No.: LK4243

Matrix (soil/water): WATER Lab Sample ID: L4243-2

Level (low/med): LOW Date Received: 04/11/95

% Solids: 0

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

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum 33.0 U
7440-36-0 Antimony_ 2.0 U
7440-38-2 Arsenic_ 7.9
7440-39-3 Barium 10.2 B
7440-41-7 Beryllim 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium-T4800 _
7440-47-3 Chromium_ 20.5
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper` 2.0 U
7439-89-6 Iron 38.1
7439-92-1 Lead 2.0 U
7439-95-4 MagnesJ.um 9830
7439-96-5 Manganese 2.0 U
7439-97-6 Mercury
7440-02-0

_
Nickel 12 .0 U

7440-09-7 Potassium 6750
7782-49-2 Selenium 3.0 U
7440-22-4

_
Silver 3.0 13-

7440-23-5 Sodium 13400
7440-28-0 Thalliuu 4.0 U
7440-62-2 Vanadium 12.3
7440-66-6 Zinc 10.6

Color Before: COLORLESS

Color After: 'COLORLESS

Comments :

Clarity Before: CLEAR

Clarity After: CLEAR

M

P
P
P
P
P
P
P
P
P
P
P
P

P
P
P

q

I

Texture:

Artifacts:

FORM I - IN
ILMO3_0
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CLP

1 CLIENT ID Na.
INORGANIC ANALYSES DATA SHEET

I

B0F8W8
Lab Name: LOCKHEED_ANALYTICAL_SVC_ Contract: HANFORD_

Lab Code: LOCK Case No.: SAF#B9 SAS No.: SDG No.: LK4243

Matrix (soil/water): WATER Lab Sample ID: L4243-3

Level (low/med): LOW_ Date Received: 04/11/95

% Solids: 0

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

CAS No. Analyte Concentration C Q

7429-90-5 A umi
7440-36-0 Antimony
7440-38-2 Arsenic_

_
_

7440-39-3 Barium _
7440-41-7 Beryllium
7440-43-9 Cadmium

_
7440-70-2 Calcium

_

7440-47-3 Chromium
_

7440-48-4
_

Cobalt
_

7440-50-8 Copper^ _
7439-89-6 Iron _
7439-92-1 Lead
7439-95-4 Magnesium

_

7439-96-5 Manganese
7439-97-6 Mercury 0_20 y7
7440-02-0 Nickel
7440-09-7 Potassium
7782-49-2 Selenium
7440-22-4

_
Silver

_
_

7440-23-5 Sodium
7440-28-0 Thallium

_

7440-62-2 Vanadium
_

7440-66-6
_

Zinc
_

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR_

Clarity After: CLEAR_

M

NR
NR
NR
NR
NR
NR

NR
NR
NR
NR
NR
NR
NR
AV
NR
NR
NR
NR
NR
NR
NR
NR

!T

Texture:

Artifacts:

FORM I - IN
ILMO3.0

of )oulb
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CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD

Lab Code: LOCK Case No.: SAF#B9. SAS No.:

Matrix (soil/water): WATER

Level (low/med): LOW

% Solids: 0

CLIENT ID NO.

BOF8X1

SDG No.: LK4243

Lab Sample ID: L4271-16

Date Received: 04/14/95

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

CAS No. Analyte Concentration C Q

7429-90-5 uminum 33.0 U
7440-36-0 Antimony_ 54.0 U
7440-38-2 Arsenic

-
5.2 B

7440-39-3 Barium 20.2 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 3.0 U
7440-70-2 Calcium 3^600
7440-47-3 Chromium 3.0 U
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper_ 2.0
7439-89-6 Iron . 12.0 U
7439-92-1 Lead 2.0 U
7439-95-4 Magnesium 9420
7439-96-5 Manganese 2.0 U
7439-97-6 Mercury,
7440-02-0 Nickel 1 .0 U
7440-09-7 Potasslum 5340
7782-49-2 Selenium 5.1

_

7440-22-4 Silver 3.0 U
7440-23-5 Sodium 14900
7440-28-0 Thalliuu 4.0 II
7440-62-2 Vanadium 12.1 B
7440-66-6 Zinc 3.0 U

Color Before:

Color After:

Comments :

Clarity Before:

Clarity After:

FORM I - IN

M

p
P
P
P
P
P
P
P
P
P u-'s,
P
P_
P
P
NR
P
P
P
P
P
P
P
P

Texture:

Artifacts:

ILMO3.0
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CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD

Lab Code: LOCK Case No.: SAF#B9 SAS No.:

CLIENT ID NO.

BOF8X1

SDG No.: LK4243

Matrix (soil/water): WATER Lab Sample ID: L4271-17`

Level (low/med): LOW Date Received: 04/14/95

a Solids: 0

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

CAS No. Analyte Concentration C Q

7429-90-5 Aluminum _
7440-36-0 Antimony_ _
7440-38-2 Arsenic_ _
7440-39-3 Barium _
7440-41-7 Beryllium _
7440-43-9 Cadmium
7440-70-2 Calcium

_
_

7440-47-3 Chromium_ _
7440-48-4 Cobalt _
7440-50-8 Copper _
7439-89-6 Iron _
7439-92-1 Lead _
7439-95-4 Magneuis
7439-96-5 Manganese

_

7439-97-6 Mercury_ 0.20 U
7440-02-0 Nickel _
7440-09-7 Potassium
7782-49-2 Selenium
7440-22-4

_
Silver

_

7440-23-5 Sodium-
_

7440-28-0 Thallium
_

7440-62-2 Vanadium_
_

7440-66-6 Zinc

Color Before: COLORLESS

Color After: COLORLESS

Clarity Before: CLEAR_

Clarity After: CLEAR_

Comments :

M

NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
NR
AV
NR
NR
NR
NR
NR
NR
NR
NR

Texture:

Artifacts:

FORM I - IN
ILMO3.0
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Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Lockheed Ana/ytica/ Services Log-in No.: L4243/L4271
Quotation No.: Q400000-B

SAF: B95-040
Document File No.: 041 1 5 96/041 4596

WHC Document File No.:208
SDG No.: LK4243

Page4

CASE NARRATIVE
INORGANIC METALS ANALYSES

WATER

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

Preparation and Analysis Requirements

Two water samples total metals analysis. The samples were prepared as LAS Batch

411 BHT and analyzed for selected analytes as requested on the chain of custody.

Samples BOF8W8 (L4243-2 for metals and L4243-3 for mercury) were used for matrix

spike and duplicate, post-digestion spike and serial dilution analyses. All data flags due

to the performance of the above-mentioned QC samples are also associated with every
sample digested with this batch.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Method Blanks

• The level of analytes in the method blanks were less than the reporting detection limits
with the following exception:

• For mercury, the absolute value of the prep blank is slightly higher than the reporting
detection limit at -0.201 a carry-over affect from the preceding high mercury
concentration sample. However, all samples showed mercury content within +/-
CRDL therefore, no corrective action was taken.

Internal Quality Control

• All internal quality control were within acceptance limits.

^::.'U(!(DU. D.lq-&



Lockheed Analytical Services Log-in No.: L4243/L4271
Quotation No.: Q400000-B

SAF: B95-040
Document File No.: 041 1 5 9 6/041 4596

WHC Document File No.:208
SDG No.: LK4243

Page5

Sample Results

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

Nalini Prabhakar 05/08/95

Prepared By Date

U(fOU^.::.§ "" °x



Lockheed Analytical Services Log-in No.: L4243/L4271
Quotation No.: Q400000-B

SAF: B95-040
Document File No.: 041 1 5 96/041 459 6

WHC Document File No.:208
SDG No.: LK4243

Page6

CASE NARRATIVE
INORGANIC METALS ANALYSES

FILTERED WATER

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, 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 411 BHD for selected

dissolved analytes as requested on the chain of custody. For this sample batch sample

BOF8W9 (L4243-16 for metals and L4243-17 for mercury) were used for matrix spike

and duplicate, post-digestion spike and serial dilution analyses. All data flags due to
the performance of the above-mentioned QC samples are also associated with every
sample analyzed with this batch.

Holding Time Requirements

• All samples were analyzed within the method-specific holding times.

Method Blanks

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

Internal Quality Control

All internal quality control were within acceptance limits.

000024
Lt^i^



Lockheed Analytical Services Log-in No.: L4243/L4271
Quotation No.: Q400000-B

SAF: B95-040
Document File No.: 041 1 5 96/041 45 9 6

WHC Document File No.:208
SDG No.: LK4243

Page7

Sample Results

• The following qualifiers are reported on the basis of the techniques employed to
perform the analyses:

"P" ICP-AES
"AV"Cold Vapor AA
"P" Trace ICP

Nalini Prabhakar 05/08/95

..^,^
()()(3U26



SAF Number B95-040

ERC LABORATORY MANAGEMENT
SAMPLING AUTHORIZATION FORM

Revision Q

PROGRAM TYPE CERCLA • PROJECT ID

PROJECT TYPE Limited Field InvestiQadon OPERABLE UNPP

TASK ID 6 ROUND NUMBER

SAMPLING EVENT TITLE 100-BC-5 GROUNDWATER SAMPLING'- ROUND S

100-BC-5 LFI

100-13C-5

TASK 1VIANAGER ORG. CODE
R. L. BiegerstafP BF001

MSIN TELEPHONE FAX
H4-91 372-9572 972-9655

CHARGE CODES - ANALYTICAL SERVICES PBSA SAMPLE MANAGEMENT P135AA
SAMPLING SERVICES PBSAA TECHNICAL OVERSIGHT 5AA

SAMPLE MANAGEMENT FUNCTION PROJECT COORDINATOR R. C. Smith

TELEPHONE 732-2537

ESTIMATED START DATE /0410/95 ESI'IlVIATED COMPLETION DATE 04/29/95

SAMPLING LOCATION 100-BC-5/100 Area ESTIMATED NUMBER OF SAMPLES 0

DATA TURNAROUND REQUIREMENTS _ PRIORITY 3 REGULAR

DATA DELIVERABLE REQUIREMENTS 3 STANDALONE _ SUMMARY

SAMPLE MATRIX - SOIL -2L WATER - OTHER (See Comments)

ANALYTICAL PROTOCOL(S) CLP. SW-846. RADCHEM. and Field Screening

LABORATORY OUANTERRA (Main) LOCKHEED (Spiit)

COMMENTS:

The Person in Charge is Bob Raid13050C/63; 372-9641.

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

Date 03/21/95

Bw•FEODZ (17194)

U(!(DU",4i



Page 1 of_ 1

Bechtel Hanford; Inc.
I

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
R

Data Turnaround

q Priority
Collector Company Contact Telephone

^ NormalI
C r'J L «- R.F. Raidl ( 509) 372-9641

Pro I'ect Designation
100-BC-5 Groundwater Sampling Round 8

Sampling Location

100 B and 100 C

SAF No.

B95-040

Ice Chest No. Field Logbook No. Method of Shipment
EF.^-, o; c Federal Express

Shipped To Offsite Property Nq b1

1

q Bill of Lading/Air Bill No.
( [)CS`'lSLockheed hSLAI

3 Zj

Possible Sample Hazards/Remarks Preservation
HN03 HN03 Cool 4C Cool 4C HN03 HCI Cool 4C Cool 4C HN03 HN03

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

No. of Containerlsl
1 1 1 1 5 4 1 1 1 1

S p ecial Handling and/or Storage
Maintain samples between 2C and 6C.

Volume
iL 500mL SOOmL 250mL 1L IL 1L 20mL IL 500mL

ICP Mercury Anions-F, Conducti- Gross Tc-99 Tritium, Activity ICP Mercury

Metals, $04. vity Alpha, C-14 Scan Metels,
SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filtered

Metels. Beta, Metals.
Unfiltered Sr-90 Filtered

Sample No. Matrix' Date Sampled Time Sampled

W Sl 6C ZzBOFSW8 W 7 -

^e,/ r 1 ^-ROF8W9 W ry 7 5 O -

e

r_
4

SPECIAL INSTRUCTIONS 'M rt^^z
CHAIN OF POSSESSION Sign/Print Names

" "
s = son

R' quishad B Date/Time>(^ R21 B Date/Time /Ly3
Data Deliverable Standalone . SE - s"a^mmi

SO = smm,,^.

.Lu / ^/s ^^ s^ v v-7; -e ^ l7/ SL 6lWUe, .
les list on this chain of custodThe Activit Scan is for all sam W

rrrq e Date/Time eceived By Date(fime
y.y p

o. d^j

^^ as
-
Dum solms

Relinquished By Date/Time Received By Date/Time DL .. o;= tIMI"a,
T - Tnssue
NA Wpe

^ Relinquished By Date/Time Raceived By Date/Time t= ua^.a
v . vrom.o<ll
x oln"r

LABORATORY Received By Title Date/Time ' .

SECTION '''\ I^^ ^' z1 S O`d3D^ ^•^ ^^ ^s , , .^ ./ r -tiXX,t_ Jd..^

FINAL SAMPLE Disposal Method Disposed By Date/I'ime

DISPOSITION

W 0-SQt,



ePag 1 1of

Inc.Bechtel Hanford CHAIN OF CUSTODY/SAM PLE ANALYSIS REQUEST
4

1
7

,
rnaro undDate Tu

q Priority

Collector Company Contact Telephone
n Normal

- L R.F. Raidl (509) 372-9641

Pro I'ect Designation
100-BC-5 Groundwater Sampling Round 8

Sampling Location
100 B and 100 C

SAF No.
895-040

Ice Chest No. Field Logbook No. , Method of Shipment
LfGUs/^ ^

^
C: r--/- - I ^ (^, Federal Express

Shipped To
'

Offsite Property No.
W9S^L) -0a0c/

Bill of Lading/Air Bill Na.

aS:3f Saqoy/Lockheed r
Possible Sample Hazards/Remarks Preservation HN03 HN03 Coo14C Cao14C HN03 HCI Coo14C Coo14C HN03 HN03

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

No. of Containerls) 1 1 1 1 S 4 1 1 1 1

S P ecial Handling and/or Storage
Maintain samples between 2C and BC.

Volume 1L 500mL 500mL 250mL IL 1L 1L 20mL IL ScOmL

ICP Mercury Anions-F, Conducti- Gross Tc-99 Tritium, Activity ICP Mercury

Metals, S04. vity Alpha, C-14 Scan Metals,

SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filtered

Metals. Beta, Metals.

Unfiltered Sr-90 Filtered

Sample No. Matrix' Date Sampled Time Sampled

BOF8XO W 4•^ aG ?^ jC K X' ^ ^ X

BOF8X1 W 4 ^/a• `^j S^ 'v9`^

.,
^.

or;
SPECIAL INSTRUCTIONS Mnrix•

CHAIN OF POSShSSION Sign/Print Names s - sen

Rer quished By C.te Deteliime R E,e C- Dete^me /1yf Data Deliverable "Standalone". SE
- saa

ent

^z/^^^l & y'I?• y-Z eyG a4l I The Activity Scan is for all samples list on this chain of custody. w. - wx
' h L. DateTme pqpC Received By Date/Time o -oii

4114, C/-/j-f% Ds Drum 9o6as

Relinquished By Date/Time Received By Date/fime ot - Drem tla.a:
T - nsa^
en wPe

t t aelinquished By Date/Time Received By Date/iime `- 'Q"'V - Vepetmmn
X - Other

LABORATORY
SECTION

Received By ^ Title

11r,,,,. l^ ^ y

Date/rime

^ ^J !JU

I

,f

FINAL SAMPLE Disposal Method Disposed By Date/iime

DISPOSITION



Appendix 5

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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B C

PROJECT: W}.J(-. DATA PACKAGE: LKN2y3^LAS

VALIDATOR: LAB: pLk eecl DATE: /

CASE: 911 SDG:

ANALYSES PERFORMED

cLPnCP q CLPrGFAA q CLP/Ha q cLP/cyarC,& q

0

q sw-&aencP 0 sw-Eas/cFnA

I

q sw-Eaema q sw-sae
cy^;aa

0 q

SAMPLES/MATRIX p -RW

F X U

g^FSW^1
o F8:

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present?

Is a case narrative present? . . . . . . . . .

Comments:

Yes No N/A

s No N/A

A-19

uuoc;3O

2. HOLDING TIMES

Are sample holding times acceptable? . . . . . . . . . . . . .(g^ No N/A



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all-instruments? .... e) No N/A

Are initial calibrations acceptable? . . . . . . . . . . . . No N/A

Are ICP interference checks acceptable? . . . . . . . . . . . e No N/A

Were ICV and CCV checks performed on all instruments? . .... No N/A

Are ICV and CCV checks acceptable? . . . . . . . . . . .

^

. . . . e No N/A

Comments-

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? 1Q No N/A

Are ICB and CCB results acceptable? . . . . . . . . . . . . . . Yes ^0 N/A

Were preparation blanks analyzed? . . . . . . . . . . . . . . .(Y^-e No N/A

Are preparation blank results acceptable? . . . . . . . . . . . Yes Q N/A

Were field/trip blanks analyzed? . . . . . . . . . . . . . . . Yes No

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

5. ACCURACY

Were spike samples analyzed? . . . . . . . . . . . . . . . . . e's No N/A

Are spike sample recoveries acceptable? . . . . . . . . . . . . ^ No N/A

Were laboratory control samples ( LCS) analyzed? . . . . . . . . ^e No N/A

Are LCS recoveries acceptable? . . . . . . . . . . . . . . . . . No N/A

Comments:

A-20

000031



WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

6. PRECISION

Were laboratory duplicates analyzed? . . . . . . . . . . . . .e No N/A

Are laboratory duplicate samples RPD values acceptable? . ... No N/A

Were ICP serial dilution samples analyzed? ... .... .. No N/A

Are ICP serial dilution %D values acceptable? . . ... ... es No N/A

Are field dupli cate RPD values acceptable? . ... .... ... Yes No N A

Are field split RPD values acceptable? . . . . . . . . . . . . Yes go N/A

Comments: ( U ' 90F:9Ta/9OFFSWW CAA-CrcncQ- Q a1

7. FURNACE AA QUALITY CONTROL ^

Were duplicate injections performed as required? ....

Are duplicate injection %RSD values acceptable? .....

Were analytical spikes performed as required? ......

Are analytical spike recoveries acceptable? . . . . . . .

Was MSA performed as required? . . . . . . . . . . . . .

Are MSA results acceptable? . . . . . . . . . . . . . . .

Comments:

. . . Yes

. . . Ye s

. . . Yes

. . . Yes

. . . Yes

vo^

No
(5

No N^9)

No /I

No A

No N

No N/A

8. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses?

Are all results supported in the raw data? ..

Are results calculated properly? . . . . . . .

Do results meet the CRDLs? . . . . . . . . . .

Comments:

A-21

i,f)f7CI:.^;^:

. . . . . . . l^gs^ No N/A

. . . . . . . . No N/A

e No N/A

. . . . . . . Ye No N/A



BLANK AND SAMPLE DATA SUMMARY

i+.

G

LO

SDO: L a^ VALIDATOR : Ras DATE: / 9 5 PA6E ^ OF

COMMENTS:

SAMPLE ID COMPOUND RESULT Q RT UNITS 5X
RESULT

IOX
RESULT

SAMPLES
AFFECTED

QeIALSFIER

CC9a ^ nr ^ 3. (^ L IS 3^ 80F8W$ Cilr
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DATA QUALIFICATIUN SUMMARY
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CLP

. • 3
BLANKS

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD

Lab Code: LOCK_ Case No.: SAF#B9 SAS No.: SDG No.: LK4243

Preparation Blank Matrix (soil/water): WATER

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

nalyte

Initial
Calib.
Blank
(ug/L)

A uminum 33.0
Antimony 54.0
Arsenic 3.0_
Barium 10.0
Berylllum 1.0
Cadmium 3.0
Calcium -^5.0
Chromium 3.0^
Cobalt 6.0
Copper -2.4
Iron 12.0
Lead 2.0
Magnes^.u 35.0
Manganese 2.0
Mercury^ 0.2
Nickel 12.0
Potassium 700.0
Selenium 3.0_
Silver 3.0
Sodium 42.0
Thallium 4.1
Vanadium 3.0
Zinc 3.0

Continuing Calibration
Blank (ug/L)

C 1 C 2 C 3

54.0
3.0
10.0
1.0
3.0
25.0
3.0
6.0
2.0
12.6
2.0

35.0
3.0
0.2
12.0
700.0
3.8
3.0

42.0
4.9
3.0
3.0

U 54.0 U 54.0
U 3.0 U 3.0
U 10.0 U 10.0
U 1.0 U 1.0
U 3.0 U 3.0
U -$5.0 U 25.0
U 3.0 U 4.1
U 6.0 U 6.0
U 2.0 U 2.0
B 12.0 U 14.6
U 2.0 U 2.0
U 35.0 35.0
B 7 B 3.9
U U 0.2
U 12.0 U 12.0
U 700.0 U 700.0
B 3.0 U 3.0
U 3.0 U 3.0
U 42.0 U 42.0
B 4.0 U 4.7
U 3.0 U 3.0
U 3.0 U 3.0

Pre^a-
ration

C Blank C M

54.000 U
3.000 U

10.000 U
1.000 U
3.000 U

25.000 U
3.000 U
6.000 U

P

0^
P
P^
P
P
P
P
Pi
Pi
P
P
P
P
AV
P-
P
P
P
P

X ^

RM III - IN

12.000 U
2.000 U

35.000 U
2.000 U
0.200 U

12.000 U
700.000 U

3.000 U
3.000 U

3.000fU
P
P_

ILMO3.0

0000.3J ^^^



CLP

3
BLANKS

Lab Name: LOCKHEED ANALYTICAL SVC Contract: HANFORD

Lab Code: LOCK_ Case No.: SAF#B9 SAS No.: SDG No.: LK4243

Preparation Blank Matrix (soil/water):. WATER

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

Analyte

Alu-m-im-

Initial
Calib.
Blank
(ug/L)

Antimony 2.0_
Arsenic 3.0
Barium 10.0
Beryllium 1.0
Cadmium 3.0
Calcium -f5.0
Chromium 3.0
Cobalt 6.0
Copper_ 2.0
Iron 12.0
Lead 2.0^
Magnesium 35.0
Manganese 2.0
Mercury 0.2_
Nickel

_
12.0

Potassium 700.0-
Selenium 3.0
Silver 3.0
Sodium 42.0
Thalliuu 4.0
Vanadium 3.0
Zinc 3.0

Continuing Calibration
Blank (ug/L)

1 C 2 C 3C

6^^8w^ t3^r^Xo

FORM IItI - IN

33.0 33.0 U 33.0
2.0 U

_
2.0

3.0 U 4.2
10.0 U 1 U 1.
1.0 U 1.0 U 1.0
3.0 U 3.0 U

_
3.0

25.0 jj. 25.0 U 25.0
.3 B 3.0 U

_
3.0

6.0 U 6.0
2 0 U 2 0. .

12.0 U 12.0_
2.0 U

_
2.0

.9 B 35.0 U 35.0_
2.0 U

_
2.0

U 0.2 U 0.2
12.0 U 12.0 U

_
12.0

700.0 U 700.0 U 700.0_
3.0 U

_
3.0 U 9_

3.0 U 3.0 U
43.8 42.0 U 42.0
.0 U 4.0_ U 4.0
.0_ B 3.0 U 3.0

3.0 U 3.0

Prepa-
ration

C Blank C M

U 33.000 U P
U 2.000 U P-'

3.000 U P^
U 10.000 U P
U 1.000 U P
U 3.000 U P
U -^5.000 U P
U 3.000 U P
U 6.000 U P
U 2.000 U P
U -
U 2.000 U P
U 35.000 U P
U 2 0 P.
U -0. 0 AV_
U 0 P
U P

P
U
U P
U P_
U P
U

GGp"a

^

ILMO3.0

W %

'^ C,q-S,se.enTo

V



copy
Date:
To:
From:
Project:
Subject:

June 20, 1995
Bechtel Hanford, Inc. (technical representative)
A.T. Kearney, Inc.
100-BC-5 Round 8 GW

This memo presents the results of data validation on Data Package No. LK4243-
LAS prepared by Lockheed Analytical Services (LAS). A list of samples validated
along with the analyses reported and the method of analysis is provided in the
following table.

Sample Sann ie Media Ualidatit^n ' Anat s^s
.:< ID

p
Date ;Leuel Qx

y
^„

B0F8W8 04/12/95 Water D See Note 1

B0F8X0 04/12/95 Water D See Note 1

Radiochemistry - Data Package No. LK4243-LAS (SDG No.

Note 1. Requested Method: Gross Alpha/Beta, Sr-90, Tc-99, Tritium and C-14

Data validation was conducted in accordance with the WHC statement of work

(WHC 1994) and validation procedures (WHC 1993). Appendices 1 through 5
provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers
Appendix 2. Summary of Data Qualifications
Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

DATA QUALITY OBJECTIVES

• Holding Times and Sample Preparation

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

six months. All tritium samples must be analyzed within 7 days of distillation.

All holding times and sample preparation measures were acceptable.

000001



• Instrument Calibration and Performance

Instrument calibration is performed to establish that the counters used to

determine radionuclide activities are capable of producing acceptable and reliable

analytical data. Each counting system must be factory calibrated at installation

and after any maintenance or repair. Calibration consists of an instrument

efficiency determination for each applicable radionuclide. Continuing calibration

checks are performed to verify that instrument performance is stable and

reproducible.

All calibration results, including efficiency checks and background counts, were

acceptable.

• Blanks

Blank samples are analyzed to determine if positive results are due to laboratory

reagent, sample container, or detector contamination. If blank analysis results

indicate the presence of an analyte above the minimum detectable activity

(MDA), the following qualifiers were applied: All positive sample results less

than five times the highest blank concentration were qualified as estimated;

sample results below the MDA were elevated to the MDA and qualified as

undetected; sample results above the MDA and greater than five times the

highest blank concentration were not qualified.

All blank results were acceptable.

• Accuracy

Accuracy is evaluated by analyzing distilled water samples spiked with known

amounts of radionuclides. The sample activity as determined by analysis is

compared to the known activity to assess accuracy. The acceptable laboratory

control sample recovery range is 70 to 130 percent, while that for a matrix

spike is 60 to 140 percent. Spike sample results outside the above ranges

resulted in associated sample results being qualified as estimated, rejected, or

not qualified, depending on the activity of the individual sample. A chemical

tracer is used to determine the efficiency of the analytical method, with tracer

yield limits of 30 to 105 percent for strontium-90 and technetium-99. Sample

results above the MDA with chemical yields outside the above stated limits were

qualified as estimated or rejected.

Due to a LCS percent recovery of 143%, all technetium-99 results were

qualified.as estimates and flagged "J/UJ.

UO()CiO;^:



Due to a matrix spike recovery of 23%, all carbon-14 results were qualified as -

estimates and flagged "J/UJ".

Due to lack of a matrix spike analysis, all technetium-99 results were qualified

as estimates and flagged "J/UJ".

All other accuracy results were acceptable.

• Precision

Laboratory Duolicates

Analytical precision is expressed by the RPD between the recoveries of duplicate

matrix spike analyses performed on a sample. When the laboratory has not

performed duplicate spike analyses, precision may also be assessed using

unspiked duplicate sample analyses. If both sample and replicate activities are

greater than five times the contract required detection level (CRDL) and the RPD

is less than 35 percent for soil samples and 20 percent for water samples, the

results are acceptable. If either activities are <5xCRDL, a control limit of

<2xCRDL is used for soil samples and <CRDL for water samples. If either the

original or replicate value is below the CRDL, the applicable control limits are

<CRDL for water samples and <2xCRDL for soil samples. If the RPD is outside

the applicable control limit, associated results are qualified as estimated detects

or estimated non-detects.

Due to the duplicate pair RPD being outside QC limits, all tritium results were

qualified as estimates and flagged "J".

All other precision results were acceptable.

Field Split Samoles

Two pairs of split samples were submitted to LAS as shown below:

Samole No. Split Sample No. Well Location

BOF8T0 BOF8W8 199-B9-1

BOF8V6 BOF8XO 699-72-73

The split sample results were compared using the sample guidelines for

determining the RPD between a sample and its duplicate. Tritium results in

sample duplicate pair BOF8TO/BOF8W8 were outside QC limits. Tritium and

gross beta results in sample duplicate pair BOF8V6/BOF8X0 were outside QC

limits. All other results fell within the required control limit.
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• Sample Result Verification and Detection Limits

Sample results and reported detection limits were recalculated to ensure that the

reported results were accurate. Raw data were examined for anomalies,

transcription errors, and reduction errors. MDAs for each analyte were assessed

to ensure that they met the CRDLs.

The reviewer verified that the results and detection limits fell within the linear

range of the instrument. All sample results were acceptable.

• Completeness

Data Package No. LK4243-LAS (SDG No. LK4243) was submitted for validation

and verified for completeness. The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to a LCS percent recovery of 143% and the lack of a matrix spike analysis, all

technetium-99 results were qualified as estimates and flagged "J/UJ. Due to a

matrix spike recovery of 23%, all carbon-14 results were qualified as estimates

and flagged "J/UJ". Due to the duplicate pair results being >CRDL, all tritium

results were qualified as estimates and flagged "J/UJ". Data flagged "J" indicate

the associated concentration is an estimate, but the data are usable for decision

making purposes.

WHC, 1992a, Data Va/idation Procedures for Chemical Analyses,

WHC-SD-EN-SPP-002, Rev. 2, Westinghouse Hanford Company, October 1993.

WHC, 1992b, Data Validation Procedures for Radiochemical Analyses,

WHC-SD-EN-001, Rev. 1, Westinghouse Hanford Company, 1993.

UO(Dt1ED^



Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the

procedures herein are as follows:

U - 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.

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

the sample. Due to a QC deficiency identified during the data validation,

the associated quantitation limit is an estimate.

J - Indicates the compound or analyte was analyzed for and detected. Due

to a QC deficiency identified during the data validation, the associated

concentration is an estimate, but the data are usable for decision-making

purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due

to an identified QC deficiency, the data are unusable.

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

the sample. Additionally, the data is unusable due to an identified QC

deficiency.

U()Ut)Ob



Appendix 2

Summary of Data Qualification
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DATA QUALIFICATION SUMMARY

SDG: LK4243 REVIEWER:
RBC

DATE: 6/28/95 AGE 1 OF 1

COMMENTS:

COMPOUND QUALIFIER SAMPLES
AFFECTED

REASON

Technetium-99 J BOF8XO, BOF8W8 High LCS Recovery

Carbon-14 J BOF8W8
Low Matrix Spike
Recovery

Carbon-14 UJ BOF8X0
Low Matrix Spike
Recovery

Technetium-99 J BOF8X0, BOF8W8 No Matrix Spike

Tritium I BOF8X0, BOF8W8
RPD Outisde QC
Limits



Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, WATER MATRIX (pCi/L+-2 standard deviations) Page_1_ of_1_

Pro"ect: W ESTINGHOUSE-HANFORD
Laborator : Lockheed
Case SDG: LK4243

Sam ple Number BOF8W8 BOF8X0

Location 199-89-1 699-72-73

Remarks Ci/L Sp lit Sp lit
Sam le Date
a roc emistr Analysis

Gross AI ha

04/07/95
Resu lt
0.6 U

04/12/95
Resu lt
2.5

Resu l t Resu l t Resu l t Resu lt Res ult es t esu t esu t Q

Gross Beta 27.1 48.6

Strontfum-90 0.95 0.02 U

Carbon-14 17 J 3.6 UJ

Technetium-99 39.2 J 100 J

Tritium 1920 J 1370 J

5C

^ :,/2- 8-/ 23



RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. +* Richiand, (lA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: B0F8N8 LAL Sampte ID: L4243-6

Date Collected: 07-APR-95 Date Received: 11-APR-95

Matrix: Water Login Number: L4243

SDG: LK4243

Gross Alpha 02-MAY-95 GR ALP/BETA LAL-006021843 0.6 U 1.3 2.4 C pCi/L
Gross Beta 02-MAY-95 GR ALP/BETA LAL-0060_21843 27.1 2.9 2.2 pCi/L
Total radio-strontium 12-MAY-95 SR-90 LAL-0196 21857^ 0.95 0.23 0.32 pCi/L

Page 1
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RAD DATA REPORT (ra01)

BechteL Hanford, Inc. * Richtand, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Ctient Sample ID: BOF8W8 LAL Sample ID: L4243-11

Date Collected: 07-APR-95 Date Received: 11-APR-95

Matrix: Water Login Nunber: L4243

SDG: LK4243

x
'x^.'^.''^^.^W^'"'2^A.^,a,.̂i^'.,8....^".Y.:•'.& '^...r^'v^G^^^^^^^,^.^;^k^^^A^..^^.. : , '

...,,..,,. , .
MMSEAMP..^..^.3^'.d^^lw.r.'

Tc-99 16-MAY-95 TC-99 LAL-0169 22778 39.2 J' 7.7 4.6 pCi/L

fA^

Page 3
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RAD DATA REPORT (ra01)

eechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOF8W8 LAL Sampte ID: L4243-15

Date Collected: 07-APR-95 Date Received; 11-APR-95

Matrix: Water Login Nuaber: L4243

SDG: LK4243

C-14 02-MAY-95 C-14 LAL-0209_21835 17.0,1 9.4 10. pCi/L
H-3 05-MAY-95 TRITIUM(H3) LAL-0066_21862 1920 _T 310 220 pCi/L

^

ÛF-

Page 4



RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Saaple ID: BOF8X0 LAL Sample ID: L4271-6

Date Collected: 12-APR-95 Date Received: 14-APR-95

Matrix: Water Login NOmber: L4271

SDG: LK4243

Gross Alpha 02-MAY-95 GR ALP/BETA LAL-0060 21843 2.5 1.6 2.0
Gross Beta 02-MAY-95 GR ALP/BETA LAL-0060 21843 48.6 4.0 2.2
Total radio-strontiun 12-MAY-95 SR-90 LAL-0196 21857 0.02 V 0.21 0.36

pci/L
pCi/L
pCi/L

Page 2
000014



RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOF8XO LAL Sample ID: L4271-11

Date Collected: 12-APR-95 Date Received: 14-APR-95

Matrix: Water Login Ntmber: L4271

SDG: LK4243

Tc-99 16-MAY-95 TC-99 LAL-0169 22778 100 ..1 13. 5.0 pCi/L

C^p$1y5
.^^

Page 5
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RAD DATA REPORT (raOl)

Bechtel Hanford, Inc. * Richiand, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOF8X0 LAL Sample ID: L4271-15

Date Collected: 12-APR-95 Date Received: 14-APR-95

Matrix: Water Login NLnnber: L4271

SOG: LK4243

C-14 02-MAY-95 C-14 LAL-0209 21835 3.6 v ^ 8.3 10. pCi/L
H-3 05-MAY-95 TRITIUM(H3) LAL-0066_21862 1370 'S 270 220 pCi/L

6^45

Page 6
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Appendix 4

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

Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705

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

LOCKHEED MA

May 19, 1995

Ms. Joan Kessner
Bechtel Hanford, Inc.
345 Hills
P.O. Box 969
Richland, WA 99352

RE: Log-in No.:
Quotation No.:
SAF:
Document File No.:
WHC Document File No.:

SDG No.:

L4243lL4271
Q400000-B
B95-040
0411596/0414596
208
LK4243

RT/M

-A

L4243- The attached data report contains the analytical results of samples that were

submitted to Lockheed Analytical Services on 11 April 1995. The temperature

of the cooler upon receipt was 5°C. Sample containers received agree with the

chain-of-custody documentation. Sample containers were received intact.
Samples were received in time to meet the analytical holding time requirements.

L4271- The attached data report contains the analytical results of samples that were
submitted to Lockheed Analytical Services on 14 April 1995. The temperature
of the cooler upon receipt was 6°C. Sample containers received agree with the
chain-of-custody documentation. Sample containers were received intact.
Samples were received in time to meet the analytical holding time requirements.

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

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

If you have any questions concerning the analysis or the data please call Kathleen Hall at
(509) 943-4423.

O(fCDUILS



The EDD is being sent on the Hanford Bulletin Board System.

Release of this data report has been authorized by the Laboratory Director or the Director's

designee as evidenced by the following signature.

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

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

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

verified by the following signature."

Sincerely,

""."`-"•w•--

Kathleen M. Hall
Client Services Representative

cc: Client Services

Document Control

tD( f()(1^;^



LockheedAna/ytica/Services Log-in No.: L4243/L4271
Quotation No.: Q400000-B

SAF: B95-040
Document File No.: 041 1 5 96/041 4596

WHC Document File No.:208
SDG No.: LK4243

Page8

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 time requirements were met.

Analytical Method

Carbon-14

The carbon-14 analysis was performed using LAL-91-SOP-0209. The matrix spike
recovery was low; however, because the LCS recovery was within limits, and the
matrix spike sample was below the RDL, the data is considered acceptable. All other
QC criteria were met.

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. The matrix
spike recovery was high due to suspected matrix effect; however, because the LCS
recovery was within limits, the data is considered acceptable. All other QC criteria
were met.

Strontium-90

The strontium-90 analysis was performed using LAL-91 -SOP-01 96. No problems were
encountered during analysis, and all QC criteria were met. A matrix spike analysis was
not performed for Sr-90.

Technetium-99

The technetium-99 analysis was performed using LAL-91-SOP-0169. No problems
were encountered during analysis, and all QC criteria were met, except as noted
below:

Batch 21858 was reanalyzed as batch 22778 due to out of limits QC. The matrix

(1U(D(.l2i) A-P5



Lockheed Analytical Services

spike analysis was not done on this batch.

Log-in No.: L42431L4271
Quotation No.: Q400000-B

SAF: B95-040
Document File No.: 041 1 59 6/041 4596

WHC Document File No.:208
SDG No.: LK4243

Page9

Batch 22778 - The tracer chemical yield elevated the LCS activity, resulting in a high
LCS recovery. The actual chemical yield is 100%. There was insufficient sample on
the repeat analysis for a matrix spike analysis.

Tritium

The tritium analysis was performed using LAL-91-SOP-0066. No problems were
encountered during analysis, and all QC criteria were met.

Yvonne M.Jacobv
Prepared by

May 19. 1995
bate

U()UU".1
0-fir-1/1-6r
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age 1 of 1P

IncBechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 9 27l, .
Data Turnaround

q Priority

Collector Company Contact Telephone ^ Normal
, L R.F. Raidl ( 509) 372-9641

Pro fect Designation
100-BC-5 Groundwater Sampling Round 8

Sampling Location
100 B and 100 C

SAF No.
B95•040

Ice Chest No. Field Logbook No.
•

Method of Shipment

CrG^S•/^ f ^ FL / pG - 6 Federal Express

Shipped To
Offsite Property No.

w9'rJ-o .-oaoei --a^
Bill of Lading/Air Bill No.

aqoCiLa s3lLockheed -

Possible Sample Hazards/Remarks Preservation HNO3 HNO3 Coo14C Coo14C HNO3 HCl Cool 4C Coo14C HN03 HN03

Type of Container G G P P G P G P G
1

G

No. of Container(s) 1 1 1 1 5 4 1 1 1 1

S p ecial Handling and/or Storage
Meintein samples between 2C and 6C.

Volume
IL SOOmL SOOmL 2SOmL 1L IL 1L 20mL 1L ScOmL

ICP Mercury Anions-F, Conducti• Gross Tc-99 Tritium, Activity ICP Mercury

Metals, S04. vity Alpha, C-14 Scan Metals,

SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filtered

Metals. Beta, Meta4s.

Unfiltered Sr-90 Filtered

Sample No. Matrix' Date Sampled Time Sampled

8OF8X0 W 4

BOF8X1 W /v4 `'

SPECIAL INSTRUCTIONS M""'.
CHAIN OF POSSESSIQN Sign/Print Names S - s.d

. DetemmeReli quished By DeieTme R G,e c /?yf Data Deliverable "Standalone". S E - s<^"^=m
SO - eam

E 5'J- . 3
4' c/-yZ.Y

^
^' !C ^' i (3 /^^

st . srwae., .. ,L iL 7-z TheThe Activity Scan is for all samples list on this chain of custody.
py4i0Date Received By Date/Tima o- Oil

^ ,^ G^^•/3-^
A - Atr
Ds - Drum Sobev

Relinquished By Date/Tme Received By Date/Time DL - DIum tun.er
T - Toe^
vn - wp
L u

elinquished By Date/Time Received By Dete/i-ime , - y°c '.,
V v.c.t.r,an
x - ane,

LABORATORY
9ECTION

Received By Title I /^ DeteTme I .

^^^/"^ ° G,-,..r4y (,•^, ^.^,.,.. ^ ^J
^

I^
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Page 1 of

IncBechtel Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST.,
Data Turnaround

q Priority

Collector Company Contact Telephone
^ Normal^

,!^ ( C'..C R.F. Raidl (509) 37 2-9 641

Pro'ect Designation
10d-BC-S Groundwater Sampling Round 8

Sampling Location
100 B and 100 C

SAF No.
B95•040

Ice Chest No Field Logbook No. Method of Shipment
.

,.L ^.r^•- f t%.3 C- Federal Express

Shi d To
Offsite Property No

^

Bill of Lading/Air Bill No. r'
e

'kp 1' 7"a'^t^!?t•^"^Ct^' W^ ^^Uy^ac'`1
C^"/ ]

heedLoc t1 ,.

Possible Sample Hazards/Remarks Preservation HN03 HN03 Coo14C Coo14C HN03 HCI Coo14C Coo14C HN03 HN03

Type of Contalner G G P P G P G P G G

No. of COntainerlsl 1 1 1 1 5 4 1 1 1 1

S p ecial Handling and/or Storage
Maintainsamplesbetween2Cand6C.

Volume 1L SOOmL 500mL 250mL iL 1L It. 20mL 1L 500mL

ICP Mercury Anions-F, Conducti- Gross To-99 Tritium, Activity ICP Mercury

Metals, S04. vity Alpha, C-14 Scan Metels,

SAMPLE ANALYSIS AA Unfiltered pH Gross AA Filtered

Metels. Bete, Metals.

Unfiltered Sr-90 Filtered

Sample No. Matrix' Date Sampled Time Sampled

BOF8W8 W

B0F8W9 W

SPECIAL INSTRUCTIONS vix^Ms

CHAIN OF POSSESSION SignlPrint Names
. sons

" " SE - semmeD,
R' quished By 1,2 DatelTime ^ )R B ,C Date/Time l1y Data Deliverable Standalone . so. emd

/ 91 l ^ C ) ^ ,-, `;
at - si„ave

s . The Activity Scen is for all samples list on this chain of custody. rD,
q e Date/Time eceived By Date/Time o. ou

r
^^ ; p• ^ 10^^

_^ A "
DS • Dmm 50ms

Relinquished By Date/Time Received By Date/1'ime DL - o,um LIuI"ns
T - n,.,.

3
w^ " wiDe

t" tbin0Relinquished By Date/time Received By Date/rime
utmv " ve

_
ye n

x " Ome^

LABORATORY Received By Title Date/Tme •

SECTION /^.--.^it'-'^ nXX,t^. 5d. ^-a. ^•^s ../, . .

r-, 1' '1S
O

FINAL SAMPLE Disposal Method Disposed By Date/Time

DISPOSITION



SAF Number B95-040

UKC: LAt3O1tXf017CY NIANA(iLM^N'1

SAMPLING AUTHORIZATION FORM
/^-
Revision Q

PROGRAM TYPE CERCLA PROJECT ID 100-BC-5 LFI

PROJECT TYPE Limited Field Investigation OPERABLE UIVI'i' 100-BC-5

TASK ID ,6 ROUND NUMBER

SAMPLING EVENT TITLE 100-BC-5 GROUNDWATER SAMPLING'- ROUND 8

TASK MANAGER ORG. CODE MSIN TELEPHONE FAX
R. L. Biggerstaff BF001 73491 372-9572 792-9655

CHARGE CODES - ANALYTICAL SERVICES PBSAA SAMPLE MANAGEMENT PB5AA
SAMPLING SERVICES BSAA TECHNICAL OVERSIGHT BP5AA

SAMPLE MANAGEMENT FUNCTION PROJECT COORDINATOR R. C. Smith

TELEPHONE 372-2537

F.STlMATID START DATE /0410/95

SAMPLING LOCATION 100-BC-51100 Area

DATA TURNAROUND REQUIREMENTS

DATA DELIVERABLE REQUIIiElV1ENTS

SAMPLE MATRIX _ SOIL

ESTIMATID COMPLE!'ION DATE

ESTIMATED NUMBER OF SAMPLES

_ PRIORITY 3 REGULAR

3 STANDALONE - SUMMARY

3 WATER - OTHER (See Comments)

ANALYTICAL PROTOCOL(S) CLP. SW-846. RADCHEM. and Field Screening

LABORATORY OUANTERRA (Main) LOCKHEED (Sltt it)

!0429/95

0-

COMMENTS:

The Person in Charge is Bob Raid13050C/63; 372-9641.

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

Date 03/21/95

et¢.rEmz avso

()()(i() 024
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WHC-SD-EN-SPP-OO1, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

A B C E

PROJECT: 0o-(3c.-S r^Q G tti) _ DATA PACKAGE: ^-K q 2`E3-LA5

VALIDATOR: gj^,c LAB: ^o c^^,«cQ DATE: l^30"ne

CASE: SDG: 1.. I«l Z',4^ L/qrS

ANALYSES PERFORMED

^on
Nphe/Bete

^Istvontium-90 (Ll^Technetium•99
ff `

q Alph4
Specttoecopy

q Gemme
Speetroecopy

q Total Uranium q Radium-22 7-sqritium

SAMPLES /MATRIX 2 U

oF^w^ ?^aFuke

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Technical verification forms present? . . . . . . . . . . . . Yes No N/A

Comments:

2. Initial Calibration . . . . . . . . . . . . . . . . . . . . . . . q N/A

Instruments/detectors calibrated within
one year of sample analysis? . . . . . . . . . . . . . Yes ^Do N/A

Initial calibration acceptable? . . . . . . . . . . . . . . Yes No N/A

Standards NIST traceable? . . . . . . . . . . . . . . . . . Yes No N/A

Standards Expired? . . . . . . . . . . . . . . . . . . . . . Yes No N/A

Comments:

A-1
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WHC-SD-EN-SPP-001, Rev. 1

3. Continuing Calibration . . . . . . . . . . . . . . . . . . . . . q N/A

Calibration checked within one week of sample analysis? . .. es No N/A

Calibration check acceptable? . . . . . . . . . . . . . . . es No N/A

Calibration check standards NIST traceable? ....... .. Ye No N/A

Calibration check standards expired? . . . . . . . . . . . . Yes No N/A

4. Blanks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Method blank analyzed? . . . . . . . . . . . . . . . . . . Yes No N/A

Method blank results acceptable? . . . . . . . . . . . . . s No N/A

Analytes detected in method blank? . . . . . . . . . . . . . Yes ^No N/A
Field blank(s) analyzed? . . . . . . . . . . . . . . . . . . Yes N/A

Field blank results acceptable? . . . . . . . . . . . . . Yes. No N A

Analytes detected in field blank(s)? . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N A

Comments:

5. Matrix Spikes . . . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Matrix spike analyzed? . . . . . . . . . . . . . . . . . . No N/A

Spike recoveries acceptable? . . . . . . . . . . . . . . . . Yes ^Jo N/A

Spike source traceable? . . . . . . . . . . . . . . . . . . es No N/A

Spike source expired? . . . . . . . . . . . . . . . . . . . . Yes No N/A

Transcription/Calculation Errors? . . . . . . . . . . . . . . Yes No N/A

Comments: C lQl ` ') a A^ U, *,.,a

'rC-ti 5 -,UCj ius w La4-cL,

A-2
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WHC-SD-EN-SPP-001, Rev. 1

6. Laboratory Control Samples . . . . . . . . . . . . . . . . . . . q N/A

LCS analyzed? . . . . . . . . . . . . . . . . . . . . . . . . Yes No N/A

LCS recoveries acceptable? . . . . . . . . . . . . . . . . . Yes ^o N/A

LCS traceable? . . . . . . . . . . . . . . . . . . . . . . . es No N/A

Transcription/Calculation Errors? . . . . . . . . . .. . . . . Yes ^lo N/A

Comments: IC-9 9 L C 5 t`I 37^ -IT b°4-^^

7. Chemical Recovery . . . . . . . . . . . .

Chemical carrier added? . . . . . . . . . . .

Chemical recovery acceptable? . . . . . . . .

Chemical carrier traceable? . . . . . . . . .

Chemical carrier expired? . . . . . . . . . .

Transcription/Calculation errors? . . . . . .

...........

. . . . . . es No N/A

. . . . . . es No N/A

. . . . . . . Yes No N/A

. . . . . . . Yes No NA

. . . . . . . Yes No` N A

8. Duplicates . . . . . . . . .

Duplicates Analyzed? . . . . . . . .

RPD Values Acceptable? . . . . . . .

Transcription/Calculation Errors?

Comments: C.R:S) L '-{OU

q N/A

N/A

N/A

N/A

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

.......... es No

. . . . . . . . . . . Yes

. . . . . . . . . . . Yes o

-^^ Gtc ^/u

A-3
(;(flfU^:;^



WHC-SD-EN-SPP-001, Rev. 1

9. Field QC Samples . . . . . . . . . . . . . . . . . . . . . . . . q N/A

Field duplicate sample(s) analyzed? . . . . . . . . . . . . . Yes No N A

Field duplicate RPD values acceptable? . . . . . . . . . . . Yes No

"13 aF y^ 6 3H ? C12bL

10. Holding Times

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

11. Results and Detection Limits (Levels D & E) . . . . . . . . . . 0 N/A

Results reported for all required sample analyses? .. . es No N/A

Results supported in raw data? . . . . . . . . . . . . . . . es No N/A

Results Acceptable? . . . . . . . . . . . . . . . . . . . . es No N/A

Transcription/Calculation errors? . . . . . . . . . . . . . . Yes _ (lo N/A

MDA's meet required detection limits? . . . . . . . . . . . . Yes No N/A

Transcription/calculation errors? . . . . . . . . . . . . . . Yes No N/A

Comments:

N/AField split sample(s) analyzed? . . . . . . . . . . . . . .

e'to

Field split RPD values acceptable? . . . . . . . . . . . N/A

Performance audit sample(s) analyzed? . . . . . . . . . . . . Yes N A

Performance audit sample results acceptable? ........ Yes N/A

Comments: c^FF'Sk)`6 -- 3H ^^ ^ C L

A-4 (
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LOCKHEED ANALYTICBL SERVICES

RADIOCHEMISTRY ANALYTES

QC Data Svmmary For Matrix Spike Analysis

SDG: LK4243

ss ^ ^nEJStsoeRt 83xs ^V'.as L R3
E" a^$l TJJ F 3:Sa^ ^$ ma4

'

^ ^a^ ^f
$

rhrZ^r Eg '
y2

PrS Z' F'

lV
p ^

s xs b
$k4aK

^ ^ G

a^',:

^"kGHE$S^L^ ^d B T$
,$1g1Y^f

v a
aJ !... ^nv ^R .0 p ^`r ^ Y ..;

..^^ .. .. ... ..., e. mo .n.e^x .:. . . .... ...y. .. . .. V . .

c-14 21835 BOF8XO L4271-15 05/02/95 3.6 8.26 64.4 12.2 261 23 *

Gross ALpha 21843 BOF8XO L4271-6 05/02/95 2.53 1.6 45.7 6.43 32.2 134 *

Gross Beta 21843 BOF8XO L4271-6 05/02/95 48.6 3.98 96.1 6.48 33.4 142 *

H-3 21862 BOF8XO L4271-15 05/05/95 1370 271 5770 510 3720 118

000030
a''°u

J?s



LOCKHEED ANALYTICAL SERVICES

ANALYTES

QC Data Summary For Laboratory, Control Sample Analysis

SDG: LK4243

Ana'i'Ytie ` ^
` "n^s s:°3 ^: k$, : Y;g,,s^ ;ArTaC ^il^ s^RCSUtYs .^7asc^ma?^ ^^YStul•.ga s^S^aue^y QUg^f;,hrs^^ .

C-14 21835 05/02/95 258 21.3 261 99

Gross Alpha 21843 05/02/95 40.4 4.78 39.2 103

Gross Beta 21843 05/02/95 42.7 3.71 42.8 100

Total radio-strontiun 21857 05/12/95 21.9 1.27 26.1 84

8-3 21862 05/05/95 2530 344 2930 86

Tc-99 22778 OS/16/95 160 13.9 112 143 *

6-6^
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LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY ANALYTES

QC Data Summary For Duplicate Sample Analysis

SDG: LK4243

Aratyte"is$ a

n.

.^gqCch

.M< S ...<

° i^lient^

.

.z L^LL

.. ,

i`%Aate^

r .... .

,sS$^npi,e-S'

^..^..x.

t Er^ohs ^i
S1^na

..aa.brL .

fSup€3ca£^

:.m... >....:

:a>^r,POj*^..z

:. ..:J

F ^<$RBI^s^?^a

.

za,^s^^.t s G:

C-14 21835 BOF8W8 L4243-15 05/02/95 17 9.37 7.32 8.54 0.541 79.6

Gross Alpha 21843 B0F8W8 L4243-6 05/02/95 0.562 1.28 0.769 1.22 0.083 31.1

Gross Beta 21843 60F8W8 L4243-6 05/02/95 27.1 2.85 26.8 2.84 0.048 1.11

Total radio 21857 BOF8W8 L4243-6 05/12/95 0.949 0.231 1.07 0.279 0.237 12

H-3 21862 B0F8W8 L4243-15 05/05/95 1920 307 1350 268 0.986 34.9

Tc-99 22778 B0F883 L4184-13 05/16/95 397 39.8 385 35.5 1.65 3.07

Tc-99 22778 B0F8X0 L4271-11 05/16/95 99.9 13.3 59.6 11.1 1.65 50.5 "

fA-9
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