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Lockheed Environmental Systems & Technologies Co,
Lockheed Analytical Services

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

LOCKHEED

0043957

MART/N

July 31, 1995

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

X;s

^
^
^,

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

8

B95-067
0629596
242
LK4838

The attached data report contains the analytical results of samples that were submitted to

Lockheed Analytical Services on 29 June 1995.

The temperature of the cooler upon receipt was 4°C. Sample containers received agree with

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

received in time to meet the analytical holding time requirements.

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

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

samples and analytical methods requested.

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

are also enclosed representing the samples received within this group.

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

(509) 943-4423.

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

designee as evidenced by the following signature.
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Lockheed Analytical Services Log-in No.: L4838
Quotation No.: Q400000-B

SAF: 895-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

" 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,

OV'lp- )V VweVM- 7^P^
Kathleen M. Hall
Client Services Representative

cc: Client Services
Document Control

O0F



Lockheed Anatytica/ Services Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

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 LK4838 and analyzed in batch 629 bh for selected

analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method

BOG079 L4838-5 DUP, MS 180.1 Turbidity

BOG079 L4838-3 DUP, MS 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate and Sulfate

BOG079 L4838-7 DUP, MS 350.1 Ammonia

BOG079 L4838-4 DUP, MS 353.2 Nitrate-Nitrite-Nitrogen

B0G079 L4838-6 DUP, MS 9030 Sulfide

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

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

the reporting detection limits.

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

Kay McCann
Prepared By

July 10, 1995
Date
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Lockheed Analytical Services Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

CASE NARRATIVE
INORGANIC METALS ANALYSES

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

Preparation and Analysis Requirements

• One water sample was received in good condition on June 29, 1995 and fogged in as
L4838.

• The samples were prepared as LAS Batch 629BHT and analyzed for selected analytes
as requested on the chain of custody. Sample BOG079 (L4838-2) was used for matrix
spike and duplicate and serial dilution. All data flags due to the performance of the
above-mentioned QC are associated with every sample digested with this batch.

Holding Time Requirements

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

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI

Prepared By

7/31/95

Date
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Lockheed Ana/yfica/ Services Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

CASE NARRATIVE

INORGANIC METALS ANALYSES

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

Preparation and Analysis Requirements

• One water sample was received in good condition on June 29, 1995 and logged in as
L4838.

• The samples were prepared as LAS Batch 629BHD and analyzed for selected analytes
as requested on the chain of custody. Sample BOG080 (L4838-22) was used for
matrix spike and duplicate and serial dilution. All data flags due to the performance of
the above-mentioned QC are associated with every sample digested with this batch.

Holding Time Requirements

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

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI

Prepared By

7/31/95

Date
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Lockheed Analytical Services Log-in No.: L4838

Quotation No.: Q400000-B.

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

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

Holding Time Requirements

All holding times were met.

Chemical recoveries and MDAs can be found on the preparation and calculation spreadsheets,
respectively, of the attached raw data for each method.

Analytical Method Gross Alpha Beta

The gross alpha beta analysis was performed using Standard Operating Procedure (SOP), LAL-
91-SOP-0060. All samples were analyzed in workgroup #24940. No problems were
encountered during preparation or analysis. All QC criteria were met and no reanalyses were
performed.

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. All samples were
analyzed in workgroup #24941. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed.

Analytical Method Technetium-99

The technetium-99 analysis was performed using SOP, LAL-91 -SOP-01 69. All samples were
analyzed in workgroup #24944. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed, with the following
exception: The low LCS tracer chemical yield was elevating the LCS recovery out of limits;
therefore, the average batch chemical yield was used, preventing an out-of-limits LCS.

Analytical Method Tritium

The tritium analysis was performed using SOP, LAL-91-SOP-0066. All samples were analyzed
in workgroup #24943. No problems were encountered during preparation or analysis. All QC
criteria were met and no reanalyses were performed.
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Lockheed Analytical Services

Analytical Method Uranium Isotopic

Log-in No.: L4838

Quotation No.: Q400000-B.
SAF: 895-067

Document File No.: 0520596/0525596
BHC Document File No.:242

SDG No.: LK4838

The uranium isotopic analysis was performed using SOP, LAL-91-SOP-0108. All samples
were analyzed in workgroup #24942. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed.

Yvonne M.Jacobv
Prepared By

July 26, 1995
Date
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Lockheed Analytical Services
DATA QUALIFIERS FOR INORGANIC ANALYSES

[Revised 08/28/921

I!'or Use on. the AnaIytical Data Reporting Forms °

B
For CLP Analyses Only - Reported value is less than the contract required detection
limit (CRDL) but greater than or equal to the instrument detection limit (IDL).

C
For Routine, Non-CLP Analyses Only - Any constituent that was also detected in the
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.

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

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

For Use on the QC Data Reporting Forms

al 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.

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

' Used as footnote designations on the QC summary form.

r, 12



Lockheed Analytical Services
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revised 08/28/921

For Use on the AnatyticaI Data Reportiug Forms

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

minimum detectable activity (MDA).

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

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

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

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

Y Chemical yield exceeded acceptance limits.

For Use on the QC Data Reporting Forms

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

a1 The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

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

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

n?
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Control #: 95-0040

Sample Disposition Record Revision #:
Date Initiated: 07/05/95

Section 1 - BACKGROUND
SAF #: B95-067
OU: 100-HR3
Project ID: 100-HR-3 LFI
Task ID: 6
Sampling Event: 100-HR-3 Groundwater Sampling-Phase 1
Laboratory: Quanterra/Lockheed
Project Coordinator: R. C. SMith
Task Manager- R. E. Peterson

Section 2 - SAMPLE INFORMATION
Number of Samples: 4- Qunaterra; 2 - Lockheed
ID Numbers: Q - BOG041, B0G042, B0G077, BOG078; L - B0G079, BOGO80
Matrix: Water
Collection Date: 06/27/95

Section 3 - ISSUE
Class: Validation Direction
NCR Number: N/A
Type: Temperature Excursion
Description: Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees
Celdus.

N/A

NCR Validation (Print/Sign) Date

Section 4 - DISPOSITION
Type: Use As Is
Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document
excursion with this SDR.

R. C Cmi*h/ Zee ^^9S

Project Coordinator (Piint/ ^) Date

R_ F._ Patarcnn e Oil 7I3A95-
Task Manager (Print/Sign) Date

QA (Print/Sign) Date

Section 5- INSPECTION (Issue Class: Nonconformance Only)
Inspection Number:
Inspection Resalts:

N/A
014

Inspector (Pi3nt/Sign) Date



(95] From: Kenneth F Trapp at "WHC279 6/28/95 4:07PM (1762 bytes: 1 ln)
io: Robert C (Clay) Smith at "WHC321
cc: Kenneth F Trapp, David A St John
Subject: Samples Out of Range in Temperature. -
------------------------------- Message Contents.---------------- ---------------

Text item 1: Text 1

Dear Clay,

All the samples stored in Refrigerator 3 at 4701-C were exposed to out
of range temperatures for a 12 hour period, from 2000 on June 27 to
0800 on June 28. The temperature ranged between 7C to 8C. Here is a
list of the affected samples by SAF:

B95-067 (100-HR-3 Groundwater Sampling, Phase 1)

BOG041 Quanterra
B0G042 "
B0G077 "
B0G078
B0G079 Lockheed
B0G080 N

Only the analysis for Anions, N02-N03, Turbidity, Sulfide, and Ammonia
are temperature dependent.

B95-077 (100-HR-3 Groundwater Sampling - TPH)

B0G790
B0G791
B0G792
B0G793

TPH is temperature dependent. Shipped to Quanterra.

B95-078 (116-B-5 Crib)

116-B5A-10
116-B5A-12.5
116-B5A-14.5
116-656-10
116-B5B-12.5
116-B5B-14.5
116-B5C-6
116-B5D-10
116-B5D-12.5
116-B5D-15
116-B5H-10
116-B5H-12.5
116-B5H-15
116-B5G-10
116-65G-12.5
116-B5G-15

All of thesesamples are temperature dependent. Shipped to FAST.
0 1E



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Jun 29 1995, 01:57 pm

Login Number: L4838
Account: 596 Bechtel Hanford;'Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4838-1. BOG079
temp 4; SAF# B95-067
Location: RFG01-07B
Water 1 S SCREENING

L4838-2 BOG079.
temp 4; SAF# B95-067
Location: RFG01-07B
Water 1 S 6010 ICP METALS

L4838-3:. : .' :. B0G079
temp 4; SAF# B95-067
Location: RFG01-07B
Water 1 S 300.0 CHLORIDE
Water 1 S 300.0 FLUORIDE
Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE
Water 1 S 300.0 PHOSPHAT.
Water 1 S 300.0 SULFATE

27-JUN-95 29-JUN-95

Hold:24-DEC-95

27=JUN-95:.29-JUN-95

Hold:24-DEC-95

27=JUN-95'29-JUN-95

Hold:25-JUL-95
Hold:25-JUL-95
Hold:29-JUN-95
Hold:29-JUN-95
Hold:29-JUN-95
Hold:25-JUL-95

L4838-4: .:, . .. B0G079 27:-JUN=95: 2.9-JUN-95
temp 4; SAF# B95-067
Location: RFGO1-07B
Water 1 S 353.2 NITRATE Hold:25-JUL-95

L4838-5.. ^';,.', BOG079 ..,'. .:. ,27'=JUN-9'5 29-JUN-95
temp 4; SAF# B95-067
Location: RFG01-07B
Water 1 S 180.1 TURBIDITY Hold:29-JUN-95

L4838-6; BOG079
temp 4; SAF# B95-067
Location: RFG01-07B
Water 1 S 9030 SULFIDE

........27:-JUN-95.29=JUN-95

L4838-7 BOG079
temp 4; SAF# B95-067
Location: RFG01-07B
Water 1 S 350.1 NH3/N

L4838-8 BOG079.
temp 4; SAF# B95-067
Location: 157

2:7-JUN-95.i29-JUN^95

Water 1 S GR ALP/BETA LAL-0060 Hold:24-DEC-95

Page 1

03-AUG-95

03-AUG-95

03-AUG-95

03-AUG-95

03-AUG-95

03-AUG-95

03-AUG-95

03-AUG-95

017

Ho1d:04-JUL-95

27-JUN-95`.29-JUN-95

Hold:25-JUL-95

0Coa-4 ^S7^ CL



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Jun 29 1995, 01:57 pm

Login Number: L4838
Account: 596. Bechtel Hanford,'Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

Water 1 S SR-90 LAL-0196 Hold:24-DEC-95
Water 1 S U-ISOTOPIC LAL-0108 Hold:24-DEC-95

L4838-9 BOG079 27-JUN-95 29-JUN-95 03-AUG-9E
temp 4; SAF# B95-067
Location: 157

L4838-10 BOG079 27-JUN-95 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L4838=11 BOG079 27-JUN-95' 29-JUN-95 03-AUG-9P
temp 4; SAF# B95-067
Location: 157

L4838-12. BOG079 27-JUN-95 29-JUN-95 03-AUG-9F
temp 4; SAF# B95-067
Location: 157

L4838-13 BOG079 27-JUN-95 29-JUN-95 03-AUG-9E
temp 4; SAF# B95-067
Location: 157

L4838-14 BOG079 27'=JUN-95. 29-JUN-95 03-AUG-9_°
temp 4; SAF# B95-067
Location: 157

L4838-15: B'0G079 27-JUN-95 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L4838-16 BOG07'9 27-JUN-95' 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L4838-17" BOG079 27-JUN-95 29-JUN-95 03-AUG-95
temp 4; SAF^ B95-067
Location: 157
Water 1 S TRITIUM(H3) LAL-0066 Hold:24-DEC-95

L4838-18 BOG079 27'-JUN-95. 29-JUN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157
Water 1 S TC-99 LAL-0169 Hold:24-DEC-95

Page 2
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LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Jun 29 1995, 01:57 pm

Login Number: L4838
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4838-19 BOG079 27--.7iJN-95 29-J'UN-95 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L4838-20 BOG079. Z7'-JUN-95: 29-JUN-95' 03-AUG-95
temp 4; SAF# B95-067
Location: 157

L4838-21„ g: , B0G079 27=JUN-95;: 29-JUN-95 03-AUG-95.
temp 4; SAF# B95-067
Location: 157

L4838-22. B0G080 27-JUN-95i 29-JUN-95 03-AUG-95
temp 4; SAF# 895-067
Location: RFGO1-07B
Filt H20 15 S 6010 ICP METALS Hold:24-DEC-95

L4838r23:: REPORT'..TYPE. 29:=JUN^95 29-JDN-95 0'3-AUG-95
SAF# B95-067
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 4A RPT
Water 1 S RAD RPT TYPE 4F

Page 3

Signature:

Date: ^^'Zc1'ctS 0101
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Radioactive Material Screening Worksheet 6/29/95

Job Name WHC-06295-L4838

Sample Solid or Time Size Ig or mll Counts CPM DPM Activity (uCi/gm or ml) Activit IuCi/sampiel RAD

Number Liquid Iminl Aliq Smp a 0 a (3 a (3 a (i a/(i a (i a/(i y or N
L4838- 1 Liquid 5 10 20 4 113 0.8 22.6 1 -8 4.28E-08 LmD 4.28E-08 8.56E-07 LmDA 8.56E-07 NO

Totals 4.28E-08 0.00E+00 4.28E-08 8.5 6E-07 O.00E+00 8.56E-07

^

RDL Isoill; - Alpha ° Beta

uCilgm • 5.89E-05 1.60E-04
RDL (Iiquid)- Al pha Beta

uCil m 5.89E-07 1.60E-06

Analyst's Signature: y& I-K
Review Signature:



^Page 1 ofor

Bechtel Hanford, Inc.
^

_CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ^ k;e ^?ts -
Lmarounda 1

q Priority
Collector

'

Company Contact
R. E. Peterson

Telephone
(509) 372-9638

E Nomwl

Project Designation Sampling Location SAP No.

100-HR-3 Groundwater Sampling, Round 9, Phase 1 100 H B95-067

Ice Chest No. Field Logbook No. Method of Shipment

S7 FL • /V /e Federal Express

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

^Leckheed -D-D.^ a - D `?
Possible Sample Hazards/Remarks Preservation

HNO, H^SO4 Cool4°C +1 HzSO, IiNO, CooI4°C HCI Cool4°C

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

No. of Container(s)
I

r

1 I 1 I 9 1 4 1

Special Handling and/orStomge
Volume

Maintainsamplingsbetween2°Cand6°C. 500mL 500mL 250mL IL IL 1L 500mL IL 20mL

ICP NO2 - NO, Turbidity Sulfide Ammonia o. Aipaa. Tritium To99 Activity
Metals

F
Cl,
^ ^^

Scan

SAMPLE ANALYSIS (Unfilter-
NO,, NO,.
pp,

sr-90,

U435238

ed)

Sample No. Matrix' Date Sampled Time Sampled - - - - - -

B0G079 c^. 6•a^-s d 'y I)c

SPECIAL INS11tUCTIONS M•u^•
CHAIN OF POSSESSION Sign/Print Names

1 ZnAc+NaOH S soa

RelinquishedBy ,Zz° Datefl5me
^

( R By Date/Ttg^ / y5 n^ 6/.t9/7F ss-s^'

aG y Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA si - swe°_ ^ / t
180 ue d fo fo tio1 i t i l The ERC Co k d thbei e lt t a

Relin is y Dat^me Received Date^me
. s q s e r n rma n on y. now e ges atng r or acn rac .ro_ o

the 48-hour holding time will not he met. A-2

a a
ns -

n $0elin at tme9uis By Received By Date^me Cc .I^e Di//r / r•̂ /^(o '^3
=
wu L'nL- o iy^

T -7i

^ S°C ^1 ^P^h " ' ^G
ss^s

^D ll5i i Date^meReceived B GtILEEdKr^ t^ 1 / /l^ -,:,^meatenqa shedByRel y , .
V -v u

5u//7 IE7.
an, m

x -omn
LABORATORY Date/TmeReceived By Title,

SECTION

/

.'d"^, (/V1 - G..^f 1. l. Y S C7 r^tlY:

INALSAMPLE Dat^me' sposalMethod Disposed By

DISPOSITION
`- ^---- - ----- - - -- -



Page 2 of 2

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data 7Lmaround

q Priority
Collector /^

'k

Company Conuct Telephone
^ Normal

e .(C t22p- L e R. E. Peterson (509) 372-9638

Project Designation Sampling Location SAP No.

100-HR-3 Groundwater Sampling, Round 9, Phase 1 100 H B95-067

Ice Chest No. Field Logbook No. Method of Shipment

F FC - /v i,I Federal Express

Shipped To Offsite Property No. Bill of Lading/Air Hill No.
Lockheed 7^-V-o ('If-3
Possible Sample Hazards/Remarks

Preservation
HNO3

Type of Container G

No. of Container(s)

Special Handling and/or Storage
Volume

Maintain samplings between 2°C and 6°C. 500mL

ICP
Metals

SAMPLE ANALYSIS (Filtered)

Sample No. Matrix" Date Sampled TimeSampled

Bos080 W

CHAIN OF POSSESSION Sign/Print Names
SPECIAL INSTRUCTIONS Maryc•

s = soit

gelinquished By Date/Time Recqutg By Da p^e (Zyy Refer to Activity Scan listed on page 1 of 2. SE smwm
solid

Z2. F 6^ 2.9 i
^

rr+ 6 9^ :c e^/as at. = 5n4e
W

Reli ' ed By Date/Time Received B Date/Tme
thP 5G1^eP 1ES We r^ ^XfaSeGI TG Gt^7 ^/u^

e^n

A Air6 z l l
Iinquis Ily Da[e^me Received By DatelTme m1^yTylQS 1/4

DL=DwnLiqu'etsI .
T = rea,°
wt =w;a

elinquishedBy Dxte^me ReceivedBy Date/Tme 1̂ IjUc!/',`Jr L -I:pud
V - VegH,um
X -ONn .

LABORATORY Received By e^ Title Daterrime
SECTION 171011(1 ^Zti•h' ^•f"Zi' . C;n .. p

FINAL SAMPLE isposal Method Disposed By Date/Time
DISPOSITTON

..,



Page 2

WELL LLSTED IN THE 1995 100-HR-3 ROUND 9 SAMPLING

199-H3-1
199-H4-10
199-H4-13
199-H4-15A
199-H4-15CS
199-H4-16
199-H4-17
199-H4-45
199-H4-46
199-H4-47
199-H4-48
199-H4-49
199-H5-lA
199-H6-1
199-H4-3
199-H4-4
199-H4-5
199-H4-6
199-H4-11
199-H4-14
199-H3-2A
199-H3-2C
199-H4-12A
199-H4-12C
699-96-43
699-97-43

02ld'

Gcp^ u S^c^



Environmental
Restoration FRC TeamContractor

Interoffice Memorandum

TO: W. S. Thompson N3-06 nAM

COPIES: R. L. Biggerstaff 144-91 FROM

sosrecr: 1995 Round 9 sampling for 100-HR-3

Job No. 22192
Wd1fm ieps-peyrmvl NO

CCN: N/A

OU: 100.N143

YS): N/A

ERA: N/A
SUbje¢ Cade: SE10

June 13, 1995

S. K. De Mers ^
Radiological Con"'tr"o^^^s"'
N3-06/376-2764

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of

samples taken from the attached list of wells.

All except one of the wells listed in the attachment were reviewed for radiological content based

on the previous 4 years of sampling data. No well listed has a /3 activity in excess of 100,000

pCi/1 (<.1 uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1

(<.01 uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm

D.O.T. limit). The highest activity in recent samples is 773 pCi/1 9 and 50 pCi/1 ot.

The remaining wells are in locations that do not provide a credible path whereby they could

become contaminated at the above listed levels.

Radiological monitoring during sampling will only be required if the wells are located in

radiological areas or if the wells themselves are labeled with radiological stickers.

Monitoring requirements for down hole work such as pump removal will be determined based on

the history of each well on a case by case basis.

skd
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WHC-SOWc93-0003
Revision 4

SAMPLE CHECK-IN LIST

Date/Time Received: (, •_29 'tS /oftcrj SDG#: N.)I/-

Work Order Number: 11_^ SAF i:

Shipping Container ID: Banl.,.>.d ^f Chain of Custody #

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

2. Custody Seals dated and signed? Yes No

3. Sample temperature
tq

4. Vermiculite/packing materials is Wet [] Dry [^-]

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

6. Sample holding times exceeded? Yes [' ] No d]

7. Samples have:
tape

::^:custody seals

8. Samples are:
_K_in good condition

broken

hazard labels
=appropriate sample labels

leaking
have air bubbles

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

Yesw No [ ]

Notes:

Sample Custodian/Laboratory: LAS Date: (., -2.9-95

Telephoned To: On ^-2y•53' By M,/G.--

33
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LOCKHEED MART/N

Sample Login
Login Review Checklist

Lot Number L yS^

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

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

A5VLE SUMNIARY R1rPORT

1. Are all sample ID's correct?

2. Are all samples present?

3. Are all matrices indicated correctly?

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

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

6. Are samples logged in according to LAS batching
procedures?

LOGIN C^AIN ,QF CUSTODY

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

2. Have all appropriate comments been indicated in
the comment section?

SAMPLE RECEIVIlYG CHECKLLST '

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

primary review signature

YES NQ N(A Comment

X

^ - -

X

X

YES NO N/A Comment

X

- - ^

^ NS2. NIA Comm n

X

z9^V
date seaonda review signature

6
02E

date

/7 r



Lockheed Analytical Services Page I of
Sample Receiving Checklist
Clicut Name: Job No. Lu Y.)^ Coolcr ID:

COOLER CONDITION UPON RECEE'T

Temperature of cooler upon receipt: y^

temperature of temp. blank upon receipt:

Ya No • CommatrlDiserepencia

custody seds intaet

ehain of custody present

blue ice (or equiv.) presootlfrozea

rad survey completed

SAMPLE CONDITION UPON RECEIPT

Yes No •Co,,,,,atMwwrq,,Cj,,

all bottles lebeled

samples intact

proper conteiner used for sample type

sample volume sufficient for anelysis

proper pra. ind'ecated on the COC

VOA's contain heedtpece M,tr

are samples bi-phesic (if so, indiate sample ID'S): J^^.4

MISCELLANEOUS I'1'EMS

Yea No • CommeaWDiscrepencia
samples with short holding times

samplee to subcontract

ADDITIONAL COWIlNBNTS/DISCREPANCD3S

Completed by / dato:

Sent to the clicut (datdinitials): 04 Clieat's sigmture upon receipt:

Naa: •aeatr.ttAe^{ympii.leGSRofseqdfirtp+mtmimmad4ra{y.^poemxipt

•^ spfpun nricw r8L infarmatlae.odtcAxy vG 4ct&vrUc fn r8a^{pp`oytuGr LSR (AIti J6J-t146

O
iV
V

.yversion 2.0 (11/11/94)



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

;l^^ F^R. KS f9 9^S ( ?'^ $R.Zt`.x`J ŷ 5J^^tiNRG^a'
L1.Ẑtyn(j^ - S`^4 ^ 5- L f b£^

lT^ R3 .. H^F a W R^ ^li R^^
. p 3 p ^,. ty M^ § p x[ .

RE g ŷ{{ '̂ 3yy}̂y9̂is'y F,.x•j^`at<'$^"^Y'82^q Ŷ6 yh3

. .`^H4^zY9 '_ a x`' 3[ y â.µ̂4'` J R q$ - VF:^ S9Ay! gb £'^ j s,ŷP'J p^^ ^y .{>̂!3p_̂ a[}8( +̂ s^ S^ x s,..

B0G079 - L4838-1 Water SCREENING
L4838-2 Water 6010 ICP METALS
L4838-3 Water 300.0 CHLORIDE-
L4838-3 Water 300.0 FLUORIDE-
L4838-3 Water 300.0 NITRATE -
L4838-3 Water 300.0 NITRITE-
L4838-3 Water 300.0 PHOSPHATE
L4838-3 Water 300.0 SULFATE-
L4838-4 Water 353.2 NITRATE -
L4838-5 Water 180.1 TURBIDITY
L4838-6 Water 9030 SULFIDE -
L4838-7 Water 350.1 NH3 /N-
L4838-8 Water GR ALP/BE7A LAL
L4838-8 Water SR-90 LAL-0196-
L4838-8 Water U-ISOTOPIC LAL-
L4838-17 Water TRITIUM(H31 LAL
L4838-18 Water TC-99 LAL-b169-

BOG080 - L4838-22 Filt H20 6010 ICP METALS

REPORT TYPE - L4838-23 Water EDD - DISK DEL:
L4838-23 Water INORG TYPE 4A R
L4838-23 Water RAD RPT TYPE 4F

028
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: B0G079 Date Collected: 27-JUN-95

,
Matrix: Water Date Received: 29-JIIN-95

Percent Solids: N/A

Constituent Units Method Result Project Data Date }.AS LAS.

..' ,....., . -.:.. .. . . . --. ..,. . s'... .
Repqrting

.kiiaii.. . ....

Oualifier(s)
: ,.,
: . .. :.

Analyied
, ;.

8atehlID

, .:: . . . ...

Samptel[D
.

.:.: ,: . '
Turbidity NTU 180.1 0.61 N/A 29-JUN-95 24771 L4838-5

ChLoride mg/L 300.0 5.6 0.020 29-JUN-95 24769 L4838-3

Fluoride mg/L 300.0 0.27 0.10 29-JUN-95 24772 L4838-3

Nitrate-N mg/L 300.0 3.0 0.020 29-JUN-95 24766 L4838-3

Nitrite-N mg/L 300.0 < 0.002 0.010 U 29-JUN-95 24767 L4838-3

Ortho Phosphate mg/L 300.0 0.034 0.10 8 29-JUN-95 24768 L4838-3

Sulfate mg/L 300.0 32. 0.10 29-JUN-95 24770 L4838-3

Anannia Nitrogen mg/L 350.1 < 0.020 0.050 U 06-JUL-95 24789 _ L4838-7

Nitrate-Nitrite-Nitrogen mg/L 353.2 3.3 0.050 05-JUL-95 24790 L4838-4

Sutfide mg/L 9030 < 1.0 3.0 U 01-JUL-95 24793 L4838-6

03C



Lockheed Anatylica[ Laboratory

Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

Analyst Name (Printl: C' L ,-s Analysis Date: 04(29qs

Client(s) Name: LAL Batch ID: lo2g.bk,. '

Method No. . ,,,'-% f^ Y Instrument: kC.-Ws fT-

D'escription Yes No Comments

Completeness Review
1. Was required method/SOP followed?

2. Are all raw data available and labeled properly (e.g.,
methods used, units, sample IDs, dilution factors, reruns)?

^

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

4. Were all the client samples analyzed for all constituents
and QC as specified on the LAL Bench Sheets?

Data Quality Assessment
5. Were samples properly preserved and analyzed within the

method-specified holding time?

6. Are instrument calibration criteria met?

7. Are initial and continuing calibration verification data
(bracketing the samples of interest) within criteria?

3

8. Are bracketing initial and continuing calibration blank data
within criteria?

9. Are matrix spike and/or matrix spike duplicate ( if required)
recovery data withip criteria?

/

10. Are method blank data within criteria?

11. Are duplicate precision data within criteria? 3

12. Are laboratory control sample data within criteria?

-13. Has spike verification been performed adequately? LAL /D(sj:
LA k3g•3

SV /niNa/s:

14. Has the status been updated in the ACS?

Notes and comments:

s.ww osox-s4

s/Date
064
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Lockheed Analylical Laboratory

Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

Description Yes No Comments

Completeness Review
1. Was required method/SOP followed?

2. Are all raw data available and labeled properly (e.g.,
methods used, units, sample IDs, dilution factors, reruns)?

^

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

4. Were all the client samples analyzed for all constituents
and QC as specified on the LAL Bench Sheets?

Data Quality Assessment
5. Were samples properly preserved and analyzed within the

method-specified holding time?

6. Are Instrument calibration criteria met?

7. Are initial and continuing calibration verification data
(bracketing the samples of interest) within criteria?

B. Are bracketing initial and continuing calibration blank data
within criteria? 3

9. Are matrix spike and/or matrix spike duplicate ( if required)
recovery data within criteria? 3

10. Are method blank data within criteria?

11. Are duplicate precision data within criteria? ^

12. Are laboratory control sample data within criteria?

13. Has spike verification been performed adequately? LAL W(s) SVPlnitia/s:

L4S3Ss-

14. Has the status been updated in the ACS7

Notes and comments:

o-lfev. (f5 Gf/Z
'a Signature/Date Secondary Reviewer's Initials/Date

IIwYM 0642.µ - N:10wr.A0AWwMhYJro



SULFIDE

Method: 9030 Reactive, Totat
Batch: 629-iw1, 629-bh

Samgie Analysis:

Analyst Mike Nys
Analysis Date: 7/1/95

. ....,.

CV .30 00 0.0 1
W.; ...... SF3.

S
^ . 3^

S

10.954 mg/L

Y^",
^„o bY^o ^"C
^n^

96.6% REC
ICB, 10.05 77777iW 10.0,
pb 10.05 100 10.0 1 0.000 mgIL
tcs<,: 8 00 i'00 10.0 .; 1; 8:^66 . mgtt: 10Z:6% REC
L4839-14 10.00 200 10.0 4 50 mL 0.398 mg/L
L4839-t4D ; t0.tp' 200 10:0 4 ; 50'ml -0:$98 m tsRPD
L4838-6 10.00 200 10.0 1 200 mL 0.100 mg/L
L4838=6D,:.' : 10:00 200 10.0 f. 200 mL. ':O.fOt3:.;mglL. a;bRPD
L4838-6S 8.00 200 10.0 1 200 mL 4.083 mg/L 102.6% REC
CGY iD:2D 100 , . 15.0;. 1941 8tng/i. 97.6% REC
CCB 10.10 100 10.0 1 -0.199 mg/L

Q.C. Standards:

True Value of LCS = 7.96 mg/L from 1.00 mL stock #95136 at 796 mg/L.
True Value of ICV =11.34 mg/L from 1.50 mL stock #95298 at 756 mg/L.
True Value of CCV s 19.9 mg/L from 2.50 mL stock #95136.
True Value of MS = 3.98 mg/L from 1.00 mL stock #95136 diluted to 200 mL.

Calculations:

Sulfide (mg/L) =[(A'B)-(C'D) * 16,000] / mL sample * 4

Where:
A e mL iodine added;
B = normality of iodine;
C a mL titration;
D s normality titrant;
4. s The dilution factor from the reactivity part of the analysis

(50 mL sample to 50 mL of scrubber solution, then diluted to 200 mL)

Sulfide (mg/kg) =[(A'B)-(C'D) * 16,00011 g sample * 1.333

Where:
A = mL iodine added;
B = normality of iodine;
C = mL titration;

D = normality titrant;
1.333 = The correction factor from the titrimetric part of the analysis

(final volume of scrubber solution Is 200 mL, but only 150 mL
is used for the sulfide analysis [2001150 = 1.333].) 146



Standardization ofThiosuif te:

Titration:
ml's Ave. TH9osulfate
11.40 11.400 Nofmaiity:
11.40 0.02489
11.40

Standardization of Iodine:
10.00 ml

Titration:
ml's Ave. todine

10.05 10.050 Normali .
10.05 0.02502
10.05

147



Lockheed Analyiical Laboratory

Nonmetals Analytical Data
Technical Review Checklist

(Analyst)

Description Yea No Comments

Completeness Review
1. Was required method/SOP followed?

2. Are all raw data available and labeled properly ( e.g.,
methods used, units, sample IDs, dilution factors, reruns)?

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

explained?

4. Were all the client samples analyzed for all constituents
and QC as specified on the lAL Bench Sheets?

Data Quality Assessment
5. Were samples properly preserved and analyzed within the

method-specified holding time?

6. Are instrument calibration criteria met?

7. Are initial and continuing calibration verification data
(bracketing the samples of interest) within criteria?

8. Are bracketing initial and continuing calibration blank data
within criteria?

9. Are matrix spike and/or matrix spike duplicate ( if required)
recovery data withiq criteria?

^

10. Are method blank data within criteria?

11. Are duplicate precision data within criteria?

12. Are laboratory controi sample data within criteria?

13. Has spike verification been performed adequately? LAL /D(s):

3

SVP /nitials:
r e sa

14. Has the status been updated in the ACS?

Notes and comments:

1MNN Oi-03M

^^^

otls^{g,^ tot ^^̂ 95
Signature/Date Secondary Reviewer's Initials/Date

120,
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CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S. Contract:,BECHTEL HA

Lab Code: LOCK Case No.: 629BHD SAS No.:

CLIENT IDNO.

BOGO80

SDG No.: LK4838

Matrix (soil/water): WATER Lab Sample ID: L4838-22_

Level (low/med): LOW_ Date Received: 06/29/95

% Solids: 0.0

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

CAS No. Analyte Concentration C Q

7429-90-5 A um'inum 29.0 U
7440-36-0 Antimony_ 58.0 U
7440-38-2 Arsenic 98.0 U
7440-39-3 Barium 25.8 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 5.0 U
7440-70-2 Calcium 43400
7440-47-3 Chromium 9.1 B
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper_ 3.0 U
7439-89-6 Iron 13.7 B
7439-92-1 Lead 56.0 U
7439-95-4 Magnesium 10300
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 15.0 U
7440-09-7 Potassi.um 4960 B
7782-49-2 Selenium_ 108 B
7440-22-4 Silver 4.0 U
7440-23-5 Sodium 14800
7440-28-0 Thallium 50.0 U
7440-62-2 Vanadium 10.0 B
7440-66-6 Zinc 4.0 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
P
P
P
P
P
P
p
P

Texture:

Artifacts:

FORM I - IN
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CLP

1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S. Contract: BECHTEL-HA
BOG079

Lab Code: LOCK Case No.: 629BHT SAS No.: SDG No.: LK4838

Matrix (soil/water): WATER Lab Sample ID: L4838-2_

Level (low/med): LOW_ Date Received: 06/29/95

o Solids: 0.0

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

CAS No. Analyte Concentration C Q

7429-90-5 A uinum 31.9 B
7440-36-0 Antimony_ 58.0 U
7440-38-2 Arsenic 98.0 U
7440-39-3 Barium 27.0 B
7440-41-7 Beryllium 1.0 U
7440-43-9 Cadmium 5.0 U
7440-70-2 Calcium- 42800
7440-47-3 Chromium 14.5

_

7440-48-4 Cobalt 6.0 U
7440-50-8 Copper_ 3.0 U
7439-89-6 Iron 144
7439-92-1 Lead 56.0 U
7439-95-4 Magnesum 10600
7439-96-5 Manganese 5.3 B
7440-02-0 Nickel 15.0 U
7440-09-7 Potassium 4980 B
7782-49-2 Selenium 87.0 U
7440-22-4 Silver 4.0 U
7440-23-5 Sodium 15300
7440-28-0 Thallium 50.0 U
7440-62-2 Vanadium_ 10.5 B
7440-66-6 Zinc 7.6 B

Color Before: COLORLESS

Color After: COLORLESS

Clarity Before: CLEAR_

Clarity After: CLEAR_

Comments :

M

P
P
P
P
P
P
P
P

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

-I

Texture:

Artifacts:

FORM I - IN
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Lockheed Analytical Laboratory
Metals Analytical Data

Technical Review Checklist
(Analyst) e

Analyst Name /Frintl: //, Instrument: 7JA /cP 61E Method: 6o/0

Batch Number Client Name Code Comments e«bn sn..t
Inquee9 y/N

Ace
uVertte YM

7o6cos <0./^/ o^^ )- ot 14- N+ Y Y

`Jo61( l3f..!? /fatnoles^ !0 (306 6- Z,v^ f?EO/ EST QE urREO ^

6'196hT eechte/ an ord /.+c Y Y

6296h Y Y

OqUb ANt1MALt

10 Prep Blank data was not within criteria
11 Laboratory Control Sample was not within criteria

12 Duplicate Precision was not met

13 Matrix Spike recovery was not within criteria
00 Other

Dasviptbn Vs,• No Comments

Complatsnas Raviaw

1. Were the standard operating procedures (SOP) followedt le

2. Are all raw data available and labeled properly (e.g., methods used,

units, sample IDs, dilution factors, remns)7
3

3. Are all abnormalities in the raw data noted and/or explained? ^

4. Were all the client samples analyzed for all constituents and QC as
speclfied on the LAL Bench Sheeta7si-;

Data Quality Assasmant

5. Was the sample properly preserved and analyzed within the method•
specified holding time?

6. Were the instrument calibration criteria met? ^

7. Are the initial and continuing calibration verification samples data ^
bracketing the samples of interest within criteria?

8. Are the bracketing initial and continuing calibration blank data within
criteria?

' 9. For ICP Only. Are the interference check standard recovery data within 3

criteria?

Notes and comments:

!3 P6 !? P6 (??Y.) oue !o aam /e leirlure (m<O.wm) E. Now•un^i(

10.1 Prep 16/an6 ' 306/.p6 '"v

/ eaRiJy, to the baat of my Rnow4dps^ that tha dah an ateaptabte and in tampliaxa with tMlaboratory PoQotw and dlant re4uaata,

elfeaPt N nete// above.

' ^ 9>
Analyst SigneturelDate Sec ary Revlewar Initlals/Date

207
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^

^

r
^

^

^

^

^

^

^

^

^

^

r
r
^

^

^

^

'VE?tadrheed

ICP RUN LOG

Date: /2 d^J 9S Start Tfine: l6s8

Analyst: f1 L., d e^ End TFme: 2232

Sensriivity Check (ropp. brn/ropp. a): 2. 38

ICP FYIe FoTder. Jssis34. oa,c

QC REFERENCE PAGE: 306

BATCH # COMWNTS

706 Ce'S ^^i^uf/cN1 ^ O Y er - CoM^aJeLC

706 Jj /QcJ.yes f /4e u/red -- SO6Pp6 Zn .ra Prep b/ar^A

6296h T OK - Cornv/.t^

6^296h0 OJr •- Co../o/a[e

ANALYST:^G^ • ' ^t,,,d.^e,• DATE: 13v:a rs

The sample loading lirtt are kept in a 3-tin` binder next to the inspument and will be bound as needed.

REVIEWER DATE:

LAL-95-LOG-0733

Pae 000147 20t



^

^

^

^

^

^

^

^

^

^

^

^

^

^

N

^

^

^

r

ICP RUN LOG - QC REFERENCE PAGE

11 306 71

I II

SOURCE LOT NUMBER PREPARATION
DATE

EXPIRATION
DATE

ICI MIST/e.w- en rne 9S'oti4A 1 v io/ 1/95

MICV
5/1/96

CR[ /n^: n'r 95118 9 1 9

ICSA 410,896417 4/q&

ICSAB u 4w]A'75433 ^ /Il4s

STD A u yyod^ s/qr q/119s

S^ B 46073443 7/c 9s 9 1 95

af 2mL

SPI%EA ^^ r ras 95069 do%q5 9 I/q5

SPISEB P^osAq-^r„,ASSCC- 410,876027 - z/z&/q6

SPISE C 4SOP4 /jC/os ¢s

AFCES .*:ke u 95113 5/1/9S' 9/1 qS

Tc,.P 6kf. 5,119 ^/2B 9S /,/95

Page pnpared by.

Reviewer.

DQm: O f S. l q5

Date:

LAL-95-LOG-0733
2010

Page 000306



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project ( Project BECHTEL-HANFORD)

Client SampLe ID: BOG079 LAL Sample ID: L4838-8

Date Collected: 27-JUN-95 Date Received: 29-JUN-95

Matrix: Water Login Number: L4838

Const-ituenp, -' - ;:f.jnelyzed ;Batch ",. . , , .,.. AcCtvity.-<u;Perier pA :,Oataouai,^Units

Gross Alpha 19-JUL-95 GR ALP/BETA LAL-0060 24940 1.3 1.4 2.3 C pCi/L
Gross Beta 19-JUL-95 GR ALP/BETA LAL-0060_24940 5.1 1.7 2.4 pCi/LTotat radio-strontium 11-JUL-95 SR-90 LAL-0196 24941 -0.14 0.52 0.92 pCi/LU-233/4 12-JUL-95 U-ISOTOPIC LAL-0108 24942 1.47 0.38 0.17 pCi/L
U-235 12-JUL-95 U-ISOTOPIC LAL-0108 24942 0.45 0.21 0.11 pCi/LU-238 12-JUL-95 U-ISOTOPIC LAL-010824942 1.05 0.32 0.17 pCi/L

Page 2
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc.'* Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

CLient Sample ID: B0G079 LAL Sample ID: L4838-17

Date Collected: 27-JUN-95 Date Received: 29-JUN-95

Matrix: Water Login Number: L4838

.' ' ;.. .:<'r: , , . analyged ^ ;satch .,, ^^,1, ^..;:.. • :pct^yit -.:•f::'pt^or MOA ::OatatSuaL!:Units

H-3 21-JUL-95 TRITIUM(H3) LAL-0066_24943 520 240 250 pCi/L

Page 3 309



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

BechteL Hanford, Inc. Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: B0G079 LAL Sample ID: L4838-18

Date Collected: 27-JUN-95 Date Received: 29-JUN-95

Matrix: Water Login Number: L4838

COnstitueni; itayzeatCh ;.qclavit y .: . rror, , , . , . . ., ;i.^OA .,;^ Da'kaQual 'PUriits

Tc-99 19-JUL-95 TC-99 LAL-0169 24944 5.3 8.6 10. pci/L

Page 4
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,\ I&c. l 9 Av,.9 i 993

Nationat Tfnztitute of StanDarDz & 3tecfinolugp

THIS IS A PHOTOCOPY OF THE CERTIFlCA'

C^ertificacte SEPARATEBEINGo ^^D TO YOU UNDER

Standard Reference Material 4321B
Alpha-Particle Solution Standard

Radionuclide Natural Uranium

Source identification SRM 4321B

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

Source mass Appradmately 53 grams

Solution composition Natural uranium in 1-molar nitric
^ <^

Uranium concentration 0.01998 g g'1

Reference time 1200 ESI' January 1, 1992 ,f}^L tJl

' `^SRadioactivity concentration U-238: 246.7 Bq =' . a
U-235: 1135 Bq g'
U-234: 237.6 Bq:''

Overall uncertainty U-23g: 0.87 percent ^^ •
U-235: 0.96 peroent
U-234: 1.86 percent

Measuring instrument Mitt spectrometer, silicon surface-barrier
detecmt, and 44(a+P) liquid-scintillation
counta m

Half life U-238: (4.468 t 0.005) z 10' years m
U-235: (7.037 t 0.011) x 10' years
U-234: (2.454 ± 0.006) x 10' years

This standard reference material was prepared in the Physia isboratoty, Ionir3ag Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD
February, 1992

WDliam P. Reed, Chief
Standard Reference Materials Program

*Notes on back
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NOTES

" Individual uncertainties have the significance of one standard deviation of the mean, or
an approximation thereof. The combined uncertainty is the individual uncertainties
shown below added in quadrature. The overall uncertainty is taken to be three times the
combined uncertainty.

U-238 U-235 U-234

a) uranium assay of SRM 960 0.02 0.02 0.02

b) uranium atom ratio 0.01 0.07 0.50

c) quantitative dissolution 0.25 0.25 0.25

d) gravimetric measurements 0.10 0.10 0.10

e) half life 0.11 0.16 0.24

Combined uncertainty 0.29 032 0.62

x3 x3 x3

Overall uncertain

SRM 4321 was prepared by quantitatively dissolving a carefully cleaned and weighed

piece of well-characterized natural uranium metal. This natural uranium metal was

formerly issued by the National Bureau of Standards as SRM 960. The solution in SRM

4321B was carfully examined using thermal-ionization mass spectrometry, silicon surface-

barrier alpha-particle spectrometry, and 41r(a+p) liquid-scintillation counting. The values

that we recommend for the U-234/U-238 atom ratio and alpha-particle-etnission-rate ratio

in SRM 4321B are (5.29 t 0.02) x 10'6 and 0.963 t 0.003, respectively. (See the

Information for Users of SRM 4321 and SRM 4321B, Natural Uranium Solution.)

Table of Radioactive Isotopes, E. Browne and R.B. Firestone, John Wiley and Sons, Inc,

New Yorlt (1986).

For further information please contact Dr. L.I.. Lucas, (301) 975-5546; or J.M. Calhoun, (301)

975-5538.

SRM 4321B
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NOTES

(1) Individual uncertainties have the significance of one standard deviation
of the mean, or an approximation thereof. The combined uncertainty is
the individual uncertainties shown below added in quadrature. The
overall uncertainty is taken to be three times the combined uncertainty.

Source of uncertainty

a) original calibration of SRM 960

b) quantitative dissolution

Uncertainty (z)

U-238 U-Z35 U-234

0.01 0.05 0.28

0.07 0.07 0.07

c) gravimetric measurements

d) half life

Combined uncertainty

Overall uncertainty

0.07 0.07 0.07

0.07 0.07 0.41

0.12 0.13 0.51
* 3 * 3 * 3
0.36 0.39 1.53

(2) SRM 4321 was prepared by quantitatively dissolving a piece of natural
uranium metal (SRM 960) that had been characterized by quantitative
assay and by mass spectrometry.

(3) Radioactive Decay Data Tables, D.C. Kocher. DOE/TIC-11026 (1981).

For further information call Larry Lucas at ( 301) 975-5546.

SRH 4321
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UNITEO STATES OEPAF7TINENT OF CDMMEGiC:

Nealonal Inetltuea of Btmndarde and T^hnolagy
•y' ^ •y' Gacn^g. Ivlary,^ 20099
•,^^W^ -

Dear Customer:

The Standard Reference Material(s) (SRM'(s)) for which you have requested a Material Safety

Data Sheet (MSDS), 4321B, U-238 is excluded from

coverage in our regular MSDS system of more than 100 sheets for one or more of the following

reasons:

1 q The SRM is an article, as that word is defined in paragraph (c) of section

1910.1200 of title 29 of the Code of Federal Regulations which does not release or

otherwise result in exposure to a hazardous chemical, under normal conditions of

use.

2 q The SRM has been determined to be non-hazardous by the National Institute of

Standards and Technology under paragraph (d) of section 1910.1200 of title 29 of

the Code of Federal Regulations. The SRM will not release or otherwise result in

exposure to a hazardous chemical under normal conditions of use.

3 O The SRM is a pesticide or hazardous waste labeled according to regulations issucd

by the Environmental protection Agency.

4 q The SRM is a food, food additive, or drug labeled according to regulations issued

by the Food and Drug Administration.

5 q The SRM is a wine labeled according to regulations issued by the Bureau of

Alcohol, Tobacco, and Firearms.

6 m The SRM is a radioactive material labeled according to regulations issued by the

Nuclear Regulatory Commission. The Shipper's Declaration form included with

the shipment states chemical form, physical state, and activity of SRM.

7 q The SRM is a tobacco or tobacco product, wood, or wood product which is

exempted by paragraph (b) (5) (ii) and (iii) of section 1910.1200 of title 29 of the

Code of Federal Regulations from the provisions of that section.

If we can be of assistance to you in regard to this matter, or any issue related to SRMs, please do

not hesitate to write to me.

Sincerely,

Stanley D. Rasberry
Chief
Office of Standard Reference Materials
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INITIAL STANDARD DILUTION RECORD

Isotope: U-238 Vendor: NIST

Activity of Standard Received: 0.035338 uCi Vendor I.D. #

Weight of Standard Received (p): 5.3 ta LAL I.D. #: AA9804

Standard Activity (pCi/g): 6.67E+03 '/ NIST Traceable 7 yes

Halflife in Years or Days: 4.468E+09 yrs Certificate #: SRM43218

Reference Date: 1/1/92 Receiver's Name: Kevin Free

Date Received: 8/19/93

Balance Verification?: yes

Diluent Used: 1 M HN03

a: Decay Corrected Standard Activity IpCi/p): 6.67E+03 pCUQ

b: Weight of the Source Transferred (g): 5.23707 p

c: Total diluted weight ( o): 132.03 0

1: Total Diluted Volume (mL) 128.28 mL

e: Activity of Dilution by Weight (pCi/p) [a • b c 1: 2.645E+02 pCI/0

Calculated Densifr ol talMiat (phttq (c / dl: 1.029E+00 o/mL

1: Activity of DikidesW Voknve (pCUmL) to • fl: 2.722E+02 pC1/mL

i. Dilution Logbook I.D. x: LAL-93-474-14•1

Prepared By: Preparation Date: 8/20/93

Reviewed By:

Purity/Cross Check Perforrned By:

Review Dats:

Check Dats:
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PROJ ECT - ,23 n Notebook No.'L_
Continued From Page

11 Dilution Source Information ^1

Isotope:

Barcode Number

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

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

'Diluent: ( H AW3

'Density of diluent (g/ml): (4l A g/ml

a: Parent Specific Activity: 272- 2^ 1-U) f-2(-4f

b: Amount of Source Transferred: ^ q^95 g

c: Total amount of Dilution: 141. Tff g

d: Total Volume of Dilution: A ml

e: Activity of Dilution [a • b / cl: pCi/g

f: Activity of Dilution (a • b d): 44 pCi/ml

.
Dilution Logbook I.D. #: q 4-47 7-, 3 0-'

Prepared By: (^.V Preparation Date: ^^ IS

Reviewed By: b Review Date: j 2G f^

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

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

SECONDARY/WORKING LEVEL 'EL

STANDARD DILUTION RECORD

(1-z3^''

AA 4h4'
<'RM4szi8

y'3-474 -N -i

V

( tt1 FfrfU.3

Read and Understood By

Sictned
Cl,onDate

347
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PROJiECT (j 2 / 2j

CALIBRAITON OF U-232

1\VIGUV..rn,^V.

Continued From Page

2 mL of U-232 at 6635 dpm/mL (91-225-36-1, AA0078) was run through the AGl-X8 column in 9M

HCl for removal of daughter products. U-232 was stripped off with 0.5 M HCl at the end of the procedure.

This solution was taken down to dryness. It was then brought up in 2 M HNOl to 500 mL. Calibration of this

tracer was performed with 0.5 mL U-238 (11.44 pCi/mL, 94-677-30-1) and samples vicere counted for 10 hours.

CHILD 11) U-232 GROSS
COUNTS per 0.5 mI.

U-238 GROSS
COUNTS

CALCULATED U-232
VALUE IN pCi/0.5mL

U160595 1727.7 1956.6 5.05

U260595 1806.8 2007.8 5.15

U360595 1720.9 1911.2 5.15

U460595 1568.8 1869.1 4.80

U560595 1557.7 1888.8 4.72

U660595 1413.9 1660.8 4.87

4.96 pCi ± 0.18
pCi/mL

The value calibrated for this tracer was 9.92 pCi/mL with a precision Of ±3.6%

U-232 Logbook Reference N 95-721-11-1

Continued on Page

Read and Understocc 2'/
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AA O*78

Description: U-232 alpha tracer solution Capsule: NA

ANSI Classification NA Special Form Certificate No.: NA

Classifications are based on the testing of speamen sources ind give rhe /eve/s expecred ffom production sources.

Recommended working life: NA
See other side for explanation

Source Measurement Leakage test Contamination
Serial
number U-232

Activity

Conc en t ra t i o
date type type

test

type

kBq/g
See other side for descrrotion of tests

date passed We passed date Passed

AE 5292 2.04 t 0.02 I 12 June 1981 NA NA NA

Notes• 5 ml (nominal) tracer solution of Uranium-232/Th-228 Solution in 2 M HNO3

Th-228 Activity ratio 1.00 `_ 0.01 on 11 September 1981

U-232

AHERSBAM IS ACCREDITED BY TRE NATIONAL MEASUREMENT ACCREDITATION SERVICE

(NAMAS) IN THE UK. REFERENCE SOURCES SUPPLIED BY ACCREDITED LABORATORIES

ARE FULLY TRACEABLE TO STANDARDS HELD BY NATIONAL LABORATORIES. RADIATION

MEASUREMENT DATA REPORTED IN THIS CERTIFICATE IS TRACEABLE TO THE NATIONAL

PHYSICAL LABORATORY (NPL) IN TEDDINGTON, ENGLAND. NPL IS TRACEABLE TO THE

U.S. NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) THROUGH THE

BUREAU INTERNATIONAL DES POIDS ET MESURES (BIPM). -

Customer: Lockheed Analytical Labs

?^-^.ham Order No.: 66610

Customer's Order No.: 06LAB1244

Signed: &^""'.. 500J110-- Date: November 8, 1991

Michael Snyder, Product Manager 349Arneirs',antCo`p°r°°°n
2636 EotNt CWrbrook Orfs^. Miqton hbi0nls. IL 6000.,
1{BOp) 323.6695 (fo6 Fre^) Amersham
Amereham Gtutatfa Limited
1166 Souln Servioa Road Nbst OakvilN. ONT L8L 5771{416) 847•1166

Model No.: NA Radioisotope; U-232 Nominal activity: 10 kBq

Product Code No.: 92/232/19



PHOJt(:i

CALIBRATION OF U-232

2 mL of U-232 at 6635 dpm/mL (91-225-36-1, AA0078) was run through the AG1-X8 column in 9M
HC1 for removal of daughter products. U-232 was stripped off with 0.5 M HCI at the end of the procedure.
This solution was taken down to dryness. It was then brought up in 2 M HNO3 to 500 mL. Calibration of this
tracer was performed with 0.5 mL U-238 (11.44 pCi/mL, 94-677-30-1) and samples were counted for 10 hours.

CHII,D ID U-232 GROSS
COUNTS per 0.5 mL

U-238 GROSS
COUNTS

CALCULATED U-232
VALUE IN pCi/0.5mL

U160595 1727.7 1956.6 5405

U260595 1806.8 2007.8 5.15

U360595 1720.9 1911.2 5.15

U460595 1568.8 1869.1 4.80

U560595 1557.7 1888.8 4.72

U660595 1413.9 1660.8 4.87

4.96 pCi t 0.18
pCi/mL

The value calibrated for this tracer was 9.92 pCi/mL with a precision of ±3.6°k

Continued From Page

U-232 Logbook Reference N 95-721-11-1

Continued on Paae

Read and Understood By

350
Signed Date Signed Date



Z:. ,:L 5 1.3 i y'

Ac5;4'r
R+^ ,

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibrat i on Certificate

Description

"'"`°•"'°°^K1°' Strontitun-90 "•"''" 28.6

"Cm10.t.NVnv
2'] nano u^ws

"...«,.i .a«.,.
= 94003-1

Measurement Activity of principai radionuclida

/<tti:ry yw aa.w of nr .oMnlen

5. 40 nano u"^• •' Strontium-90

at owoe«.. PsTM April 1, 1994

Activity of dauphter radionuclide

TM aWcql .ct'niy ws .mwti.wM .t nw Mt.d tnwio a

5.40 II nano--- 'ar «•'•

a n.....,,ft« ^ww I Yttrium- 90

mass of this aetution

I Approximately 5.0 ~`"`

Method of tneasuretnent

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

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

Useful Lite
This rwwaiaY tw e.e.M dr«'" 0. 0 haa IS.. .wn a ..w .a..nw w Er.tsl.l.y

ywt.o...t.tiutntwswbn.tiwn.rr..e.n.. AuLquSt 199^

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water.
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Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. if any. were estimaled/known to be.

(1) less than r_% of the DrinetDil activityequal to

(21 less than^
of the principal activityequal to ^.J

less than^(3) equal to of the principal activity

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

Random Errors

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

concentration of the principal activity had a standard error (sm) not greater than ! 0. 1%

(The 99.7% confidence limits are given by t(sm) where t is obtained from the student it faetor
for the degree of freedom (n-1))•

The masimum uncwtainty due to the assassattle systamatie arrors (dilution. couminq, and
known uncertainty of the standard) is obtained by the separate arithmatic summation of the
positive and negative systematic arror (+d - b' 1. These have been estimated not to essaad

1 +3.8%or -3.8%

the overall uncertainty (often called accuracy) is an estimata of the possible divergence of
the quoted resuh from the true value. it is a carWination of random error 14am)] at the 99.7%
confidann limits and the worst case estimate of this systematic errors (+b. -d' )
The overall uncertainty is therefore calculated on tM batla of +Eit(stn) +d].-[dsm) +61

and is 1 + 4. 0%. - 4. 0% of the qutxad radioactiva cortoantration.

Decay Schemes This standardiution is based on the following assumptions of the prinoipla nuclide. its

daughter nudidas and impurities (no allowance for errar in theu assumptions or the

asuumption of quoted half-life have been included in the natamattt of accuracy above),

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

Chemical lyriar aontant per gram of solution: Othar aomponartn:
Composition
of Solution 30 micrograms strontium 0.1 M HCl

Preservative:

Remarks

47"t

Date Grtificate Prepared April 26, 1994

Approval Signature ^a ^

Rorfsad t 104



82 n Notebook No. 0 w2q^

°RaJECT Continued From Page _

^ INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: - 'q Vendor: GeA

Activity of Standard Received: X , uCi Vendor I.D. / &0- 1

Weight of Standard Received (g): 5 0 g LAL I.D. #: A C.5 a

Standard Activity (pCi/g): X 103 p Ci/9 NIST Traceable 1

Hafflife in Years or Days: yrs Certificate #: n 3 -1

Reference Date: Receiver's Name:

Date Received:

Balance Verification?:

Diluent Used:

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

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

i: Total Diluted Volume (mL)

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

P: Calculated Density of Solution (g/mq Ic / d]:

a: Activity of Dilution by Volume (pCihnL) [a • f1:

i. Dilution Logbook I.D. k:

_ II Purity/Cross Chec

^ l n jc. f
r o 3 pci/g

t7 g

^^i.9f a

Prepared By:

Reviewed By: ^

k Rerformed By:
\

Signed Date

6

^310 • 4q pCilmL
1T^uL

/1o tfn.t 4 f 1 3
^

Preparation Date:

Review Date: 6^3 o^y y

Check Date:

2

Signed Date

47g



94 Notebook No. ^ ^Zy

PROJECT t^oss A16AR^ C "S continuedFromPage_

SECONDARY ^ WORKING LEVEL

STANDARD DILUTION RECORD

Isotope:

From NIST traceable standard?:

Vendor or Certifirate I.D. 1 of parent standard:

Diluted source logbook I.D. !:-0'

Balance verification?:

Diluent used:

M,t^^

^ .. »,^3^^a^^^{a^,^ •^r``^t'^,<.: ^. F̂i,e ..!^^^°i"3,^Q n . y ^^`:.

Arn-,2 y1 A..l Sr Y - ^ 0

t/es
q^ ^vt z 0- -3 -/vO-7

/VTs^ S H 412 /96
A„,- zvl
i`-Yo

91- oZZf_ Co-/
ct'-JZ?i -?^-z

^les

O. I N NiV^s

,

^ Fr(•

m"ts.i. s-y.^^'s
l iD

. f^.

^ ut on

'Diluent: 0, / A) NN e.1 + z S o s n L

'Density of diluent (g/ml): N q

a. Parent standard activity:
A.. -;Zvl

- Yo v o hL o. 8/I ^9^
q-zKi o.s .c-

Amount of standard transferred:b - Y- 0. - ti. L.

c. Total amount of dilution: "S Oo l.. L.
A,v.-4vf .gl f. • w^

d. Activity of dilution [a as b/ c]: y-go 6, o G• . C s°
to, p4•%..L ^ g^i/4y

Dilution logbook I.D. #: 3- 6 Y7 t- 9 41

Prepared by: Preparation date: g^/c y
*0

Reviewed by: , •^. ^^ :L)
1

. Review date: o- V , 9_

;1 C

A 'If the diluent rema im unchanged from the diluent used for the dilution aowee, then a weight dilution of a votume unit source can be petformed without t

density eon en on Ihhe d tuent cha%ee e we thted OtoDOdon den sity conversion is neceuary

LALrY1-OVr-ua ir

Read and Understood By

Date Signed

- _
......--- ..., . ..yo

479
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Ld/̂ -L./! Zr /^ x `^ r^e- q1_ ^ zs5-6- ( An^3a,

CERTIFZCATE OF CALIBRATION
ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half Life: 432.7 t 0.5 ycus

Catalog No.: 7241

Source No.: 388-100-1

DnaipOos of Sobrtian
a. Maas of solutiasc

b. Chemical form:

C. Cartiar cactmt:

d. Dmsty:

Mtl6od of Calibtstion

Customer: LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1245

Refereoce Date: November 1 1991 iZ;pp PST.
Contained Radioactiviry: 0.997 IC.

5.0007

AmCI3 in O.SN HCl
SIMM&

Nooeadded

1.0077
Fam(MI

Q »M.

None detactad

Now detected

0.1994 icya,®,

Weighed aliquots of the solution were assayad using a liquid scintillatian co,mtee.

Unoettsiuty of Hass•®vt

A. Systematic uncertainty in instrument calibtatiaa: ±2.0'X

b. Random uncertainty in assay: ±0.7%

c. Raadom uncettainty in weighing(s): ±0.016

d. Total uncattainty at the 99% canfidmce levd: ±2.7%

NIST TtamabTiy

This cadibtatiaa is impiicitly traceable to the Natiaoai Imtitute of Staodacds and Techmlo8y.

Nales
1. Nuclesr data were taken from 'Tabla of Lotopes'. Seventh Editiao, edifad by Viraiaia S. Shidey.

2. IPL participates in an NIST toessuremeat assotance program to estabtish and maiataia implicit

traceability for a numbar of uuclides, bsaed on the blind assay(aad Lta NIST catificuim) of Standald

Reftaeoee MatniaL. (As in NRC Regulatory Guide 4.15)

11CRnlB PROD[1CiS LABORATORIES

1f0D Na =eyslow Stmat..
Hst6s.h. Cdifoset 91504

Q ALII'Y CONTROL



ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half [ife 432.7 ± 0.5 yacs

No.: 7241

Soume No.: 3!i-100•1

Demuipum of 3o4tia
a.1Nun of aluooc

b. Cbemwal Eorm:

c. Curier eaomC

d. Dmaty:

llmldioi^

An4*34

Clutomr: LOCICHEED ENGINEFRiNG a SCg21CFS t

P.O.No.: 06LAB1245

Refacaeee Datk November 1 1991 :293 Psr.
Cootaiood Radiowtivity: 0.997 Mp,

5.0007

AmC13 in O.SN HQ rEL

Na dded

1.0077

Naoe dMeeod

Naos dwerd -

0.1994 AyVEM.

YrYoi of C%iiem

Wafbd diqinu of tb aluom wen ammayed oies a liqrid samtilYtim ca

L%osliy of Nummommut
a. Syv1mmmoe umowniety ia imotummt alOxmdor. ±20%

b. Raodos mamimq in ammar: ±0.7%

C. R.uncertrntr in wv~x ±0.0lf

d. To1a1 ^a^y a tr 99% aonfidenoe Mwl: ±2.7S

Nwr TaonbiY4

Tbis diemics Y i^iirid7 h^er6b b dr N^tiorl Tritiw^ at^d^ii Tsiootop.

NOr
1. NoeJMC daft mnabs 6m 'Abb of Louqvs*.lwri BdGia& dihi byV.S. aidq.

2. MP1. pwIIC*mS a an NTST Or1aeet ammfr0s plOWrbM^" and sommank tqpbcat

tAO^YiYty for sambu of wdidr, bwd an the biai ary(a/ YIS NLTi' aeti6atioy of Shoded

Maiommus Hrytii. (M i NRC RKaWory Ouide 4.13)
^. .

A01M 1'!^.'Ia LAi0RAT0lM
1lDp Ii1..R4MOr 91wit.
l1111rt. bWHItsis 91504
/!IO to - 70m



ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half Life: 432.7 t 0.5 years

Catalog No.: 7241

Source No.: 388-100-t

Descripdan of Sotution
a. Mass of solution:

b. Chemical form:

c. Carrier content

d. Dmsty:

Method of CaL'bratiou

Customer LOCKHEED ENGINEERiNG & SC1a1CES Co.

P.O.No.: 06LAB1245

Reference Date: November 1 1991 12:00 PST,
Contained Radioactivity: 0.997 Act,

5.0007

AmC13 in 0.5N HCl ^

None added

1.0077
sramtm 0 200c.

None detected

None detected

0.1994

Weighed aliquon of the solution were assayed using a liquid scintillation couoter.

Uncertainty of Moasu+mtmt
a. Systematic uncertainty in instrument calibration: ±2.0%

b. Random uncertainty in assay: ±0.7%

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

d. Toul uncertainty at the 99lf confidence level: ±2.79i

N1ST Tnceability

This calibration is implicitly traceable to the National Institute of Standards and Techrwlogy.

Notes
1. Nuclear data were takm from 'Table of Isotopa', Seventh Edition, edited by Virginia S. Shirley.

2. IPL participates in an NIST measurement assurance program to establish and maintain implicit

traceability for a number of nuclides, based on the blind assay(and later NIST certification) of Standard
Retermce Materials. (As in NRC Regulatory Guide 4.15)

LSOIVPB PRODUCES LABORATORI6S

1800 Na Seytone Sheet..

Hmhsoh. Caiifomia 91504

^
Q ALiTY CONTROL
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L84000.1 Am-241 Gross Alpha Calibration Data (Filename gacal193.ib1)

ID Desc Count Alpha Beta HI Time Date CPM CPM EFF EFF Net A>>B EFF Fit X-T Fit

Time Counts Counts Voltage Alpha Beta Alpha Beta Weight X-Talk (qd-exp) (qd-exp)

Al ACAL01 25 0 24 1417.5 14:06:25 7-12-94 0.00 0.96 0.0000 0.0010 0.0010

Al ACAL14 25 12947 4934 1417.5 13:06:32 7-13-94 517.88 197.36 0.1990 0.0755 0.0001 0.3792 0.2173 0.2579

Al ACAL02 25 14521 3695 1417.5 14:41:54 7-14-94 580.84 147.80 0.2232 0.0564 0.0090 0.2528 0.1987 0.2546

Al ACAL03 25 11434 2909 1417.5 13:52:40 7-14-94 457.36 116.36 0.1758 0.0444 0.0188 0.2523 0.1804 0.2521

Al ACAL04 25 11807 3006 1417.5 13:24:15 7-14-94 472.28 120.24 0.1815 0.0458 0.0190 0.2526 0.1801 0.2521

Al ACAL05 25 9909 2343 1417.5 12:29:47 7-14-94 396.36 93.72 0.1523 0.0356 0.0374 0.2340 0.1512 0.2503

Al ACAL06 25 8523 2047 1417.5 12:02:21 7-14-94 340.92 81.88 0.1310 0.0311 0.0555 0.2374 0.1282 0.2521

Al ACAL07 25 7210 1930 1417.5 11:24:13 7-14-94 288.40 77.20 0.1108 0.0293 0.0738 0.2644 0.1093 0.2577

Al ACAL08 25 7008 1799 1417.5 10:50:44 7-14-94 280.32 71.96 0.1077 0.0273 0.0739 0.2533 0.1092 0.2578

Al ACAL09 25 5435 1528 1417.5 16:53:15 7-13-94 217.40 61.12 0.0836 0.0231 0.0931 0.2767 0.0932 0.2679

Al ACAL10 25 5319 1487 1417.5 15:51:27 7-13-94 212.76 59.48 0.0818 0.0225 0.1070 0.2751 0.0835 0.2783

Al ACAL11 25 4838 1442 1417.5 15:18:33 7-13-94 193.52 57.68 0.0744 0.0218 0.1284 0.2931 0.0711 0.3000

Al ACAL12 - 25 5221 1527 1417.5 14:50:59 7-13-94 208.84 61.08 0.0803 0.0231 0.1283 0.2879 0.0712 0.2998

Al ACAL13 25 3770 1299 1417.5 14:00:15 7-13-94 150.80 51.96 0.0580 0.0196 0.1467 0.3382 0.0625 0.3249

Efficiency Regression Output: X-T Regression Output:

Constant -1.5253 Constant -1.3552 Regressions for all efficiency curves & the Al

Std Err of Y Est 0.07579 Std Err of Y Est 0.0293 crosstalk curve are quadratic exponential fits.

R Squared 0.97426 R Squared 0.9239

No. of Observations 13 No. of Observations 10

Degrees of Freedom 10 Degrees of Freedom 7 ACAL14, ACALOS, & ACALO6 were not used for the

crosstalk curve - poor data points.

X CoefficIent(s) -10.1580 11.2837 X Coefficient(s) -1.6119 21.7165

Std Err of Coef. 1.6846 11.3911 Std Err of Coef. 0.8114 5.3127

Am-241 standard is 1.0 mL of LAL-93-LOG-474-86, 2602 dpm/mL on date of calibration.
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IS A PHOTOCOPY OF THE CERTIFICATE
WHICH iS BEING MAILED TO YOU UNDER
SEPARATE COVER.

National 31nstitute of AtanDarDv & Tec4nologp

(2erttftCacte

Standard Reference Material 4919-G
I Radioactivity Standard

Radionuclide Strontium-90

Source identification 4919-0

AAc^%

Source description Solution in N1S'P borosilicate-glass ampoule nr

Solution composition Strontium-90 plus yttrium-90 plus approximately
95 µg each of non-radioactire strontium and
yttrium per gram of 1-moiar hydrochloric ati¢ m

Mass Approximately 5.0 gtams

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particle-emitting impurities

Half life

Meawring instrument

4314x101 Bqg'

1200 ES'T.4uguet 1, 1990

1.05 petseat M

t^None observed

Now observed rn

283 t 0.2 pears t'H

4u/3liquid-scintillation counter

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

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

Gaithersburg, MD 20899
' uary, 1991

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

'Notes on back ^

48ne



NOTES

(t) Appraudmately five mMters of solution. Ampoule specifications:

body diameter
wall thickness

barium content
lead oxide content

other heavy elements

(2)

rn

16.5t0Smm
0.6ot0.04mm
less than 2.5 percent
les than 0.02 percent
trace quantities

Solution density is 1.014 t 0.002 g/mL at 213'G

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

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

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

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

(5) The limit of detection for alpha-particle-emitting impurities is:

0.05asIg't.

(6) NCRP Report No. 58, 2nd Edition, February 1985, p. 365.

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

4919-G

48I'D



NOTES ON THE USE
OF

STANDARD REFERENCE MATERIAL 4919G, STRONTIUM-90

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are mac

by volume, the density given on the certificate can be used to compute the activity per unit volumc

The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium witk

its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled t

get the corresponding total beta-particle-emission rate.

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so tha

evaporation, and the consequent change in the radioactivity concentration, is minimizrd. Glass

containers are best for storage.

Dilute solutions of strontium-90 are often assayed by liquid-scintt7lation counting. We recommend

that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to

the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of. strontium pc

mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsioi

type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generally sufficient to

prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-acinti7latior

vials that cover a range of sample-solution masses should be prepared and monitored over severs

days to ensure that the efficiency is constant.

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss a

low-energy beta particles can be computed using the integral-discriminator-emapolation techniqw

(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scintillation efficiency-tracing techniquc

with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403).

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time,

August 9, 1990. To convert from EST to your local time, the table given below can be used.

TO CONVERT FROM EST TO:

EDT Add 1 hour
CDT Same as EST
CST. Subtract 1 hour
lY!lfY16 Subtract 1 hour
11w Subtract 2 hours
PDT Subtract 2 hours
pSi' Subtract 3 hours

UTC Add 5 hours

484
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U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory•Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
""°'•"•°"^^°• Strontium-90 "•"'''" 28. 6

"°" ".'.°'""• 27 nano

N°mma .o1u^n• t q t^`^ ^n •^p•IVta^4 n."w..Id n n Q-1

Measurement Acavity of principat radionuclide

•n..w• y.r M.w^ d Nva .Wwrn

5. 40 nano -'•s •' Strontium-90 ^

.towon«..rsT«. April 1, 1994

Actrvity of daughter radionuclide

TM MinepN .eti.itr vw9 mwr.^ at IM SuwM Is.. W

5.40 II nano---I Pat r•^'

.1 tM Y^etw nWiM I Yttrium-9 0

Total mass of this sehnion

I Approximately 5.0 '°"^

Method of measuranent

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

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

Useful Lile
TNS t.fwt"n1iM aas ewrN iMMw" Q

70
INlI Yw. .in46 a-w aa..M by EMSL•lV

w. r^armn d+ia ww+e siwN ta a sw .h« Aucust 19 94

This dilution was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water.

58E7
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Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. if any, were estimated/known to be

(1) less than r%
equal of the principal activityto u

l2) less than^J
equal to of the principal activity

(3) less
ion F^-% of the principal activity

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

Random Errors

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

concentration of the principal activity had a standard error (sm) not qraater than t 0- 1 %'

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

The maximum uncertainty due to the assessable systematic errors (dilution, countinq, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( + d- These have been estimated not to exceed

+3.8 % or - 3.8 %

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error [qsm)] at the 99.7%
confidenp limits and the worst case estimate of the systematic errors ( +E .- d' )
The overall uncertainty is therefore calculated on the basis of +[t(sm) +a]. -[qsm) +a]

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

Decay Schemes This standardization is based on the following assumptions of the principle nudida, ns

daughter nudides and impurities (no allowance for error in thew assumptions or the

assumption of quoted half-life have been included in the statsment of accuracy above).

Strontitun-90 decays 100 percent by beta emission to
yttriwn-90. YttrituR-90 also decays 100 percent by
beta emission.

Chemical Carriw content per gram of solution: Other components:
Composition
of Solution 30 micrograms strontium 0.1 M HC1

Preservative:

Remarks

58E
Date Certificate Prepared April 26, 994

Approval Sipnature - ^ ^• 254e,

Revised 1 /94
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PROJECT ^ r _ t/o continced From Page

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: ^je - 'C7 Vendor: -

Activity of Standard Received: w uCi Vendor I.D. # OO 3"' I

Weight of Standard Received (g): ^ 0 g LAL I.D. #: C S v?

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

Halflife in Years or Days: yrs Certificate X: GO

'Reference Date: Receiver s Name:

Date Received:

Balance Verification?:

Diluent Used:

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

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

1: Total Diluted Volume (mL)

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

': Calculated Density of Solution (g/mI) Ic / dl:

h' x r o 3 pCi/g

N 9^n70 a

Activity of Dilution by Volume ( pCi/mL) re • f1: _

Dilution Logbook I.D. N:

Prepared By:

Reviewed By:

Purity/Cross Check Rerformed By:
. .., ^\

Signed - Date Date

R^

36.

^ J 11T - 0 1 1

Preparation Date:

Review Date: bA0y

Check Date:

Signed

" 587



Notebook No.
J•• -^ r_ Contu•.ued From Pa^,e

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

II Dilution Source Information -^'

Isotope:

IZef .4-1-9`f"
Parent Barcode Number

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

Diluted Source Logbook I.D. ::

Balance Verification?:

Diluent Used:

r-7o

AC52Rt

CO/^- 9Vo03^1
93-tt7+ -,P2 -l

(^,25

0•l M Nc(

tion

'Diluent: Q .! M HC. 1 -

'Density of diluent (g/ml): 'L/M

a: Parent Specific Activity: 3-3^j - ^ T pC- //1'IJL

b: Amount of Source Transferred: S' o 0 Iff g

c: Total amount of Dilution: IOO ' 20 g

d: Total Volume of Dilution: AI/A

e: Activity of Dilution (a • b/ cl: LA

f: Activity of Dilution ( a • b/d): 2 6• 7g Q Cj_

^Dilution Logbook I.D. X: 9q_677- -qq

Prepared By: Preparation Date:

Reviewed By: Review Date:

'If the dituent remains unchanged from the diluent used for the dilution source, then a weight

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

Signed Date

3 -Z

3 J Sr

Ion of a volume unit source

sity e version is ne ssary. C O
i , nt JO

Signed Date



AA cc4 -1

BETA STANDARD SOLUTION

Radionuclide To-99

Half Life: (2.13 t 0.05) x 101 yeus

Catalog No.: 7099

Source No.: 389-22-1

Description of Solution
a. Mass of solution:

b. Chemical form:

c. Carrier couteat:

d. Density:

Radioimpurities

Radioactive Daughters

Radionuclide Concentration

None

0.201 McyR,m,

Method of Calibration

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

Uneertainty of Measutement
a. Systemuic uncertainty in ins......,.at calibration: ±2.1%
b. Random uncertainty in asuy: ±1.05i

c. Random uncertainty in weighing(s): ±0.09G

d. Total uncertainty at the 99% confidence level: ±3.1%

NIST Traaability

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

1. Nuclear data were taken from 'Table of Isotopea', Seventh Edition, edited by Virginia S. Shirley.
2. IPL participates in an NIST me-mu^^ment assutanre program to establish and maintain implicit

traceability for a number of nuclides, based on the blind assay(and later N1ST certification) of
Staada:d Reference Materials. (As in NRC Regulatory Guide 4.15)

QUAL[TY CO711L

ISOTOPE PRODUCTS LABORATORIES
1800 No. Keystone Street.,
Burbank, California 91504

631

Cuuomer. LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1036

Reference Date: September 1 1991 1290 py-r,

Contnned Radioacttvity: 1.003 µCw

4.9929

NH4TcO4 in 0.1 M NH40H

None added

0.9974
gr+m/,d 0 20'C.

None deteaed
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BETA STANDARD SOLUTION

Radionuclide Te-99

Half Life: (2.13 t 0.05) x 10'5 years

Catalog No.: 7099

Source No.: 389-22-1

Description of Solution
a. Mn. of solution:

b. Cbemical form:

c. Carrier content:

d. Density:

Radloimpurities

Radioactive Daughters

Radionuclide Concentmtion

Method of Calibration

Customer: LOCKHEED ENGINEERING & SCIENCES Co

P.O.No.: 06LAB1036

Reference Date: September 1 1991 12;00 Py-r,

Contained Radioactivity: 1.003 µCL

4.9929

NH4TcO4 in 0.1 M NH4OH

None added

0.9974
ar.miml 4 20•C.

None detectal

None

0.201 µCi/<zam.

Weighed aliquots of the solution were aseayed using a liquid scintilLtion counter.

Unoertainty, of Measurement
a. Systematic uncertainty in ins*rument calibration: ±2.1%

b. Random uncertainty in assay: ±1.0%

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

d. Total uncertainty at the 99% confidence level: ±3.1 §i

NIST Tracnbility

This calibration is implicitly traoeable to the National Inaitute of Standards and Terhnology.

Notes
1. Nuclear data were taken from 'Table of Isotapea', Seventh Edition, edited by Virginia S. Shirley.

2. IPL puticipates in an NIST meamuemeat aswrance program to eatabl'uh and maintain implicit

traceability for a number of nuclides, baaed on the blind asaay(and later NIST certification) of

Standud Refeeeace Materials. (As in NRC Regulatory Guide 4.15)

LSOTOPEPRODUCTS LABORATORIES

1E00 No. Keyatooe Street.,
Burbaalc, California 91504

QUALiTY CO^ L
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ISOTOPE WEIGHT DILUTION

Isotope: TC - 11

Total Received Activity: f µ e_

^417
RECORD

Vendor: ShL

Vendor ID: ^22

Wt. Received: g NIST Traceaba-12- Cart. # relt-3-1Y

Activity in Units/g: -^-c^d-- 0• 2or'lcCt^9/ Reference Date: 9 -^ 9
1_sT tij 2 ^j

Activity converted (dpm/g): dpm/g Receive Date:1d/d -(`

Halflife (Yrs or days) t'/: =
r

Receiver's Name:

PRIMARY DILUTION: Balance wt. check done
S /1

/
/^ a,^^

a: Source activity: ^• Q I X(Q l.C ^ ^¢°T^(it t% . <100yr decay to prep, date)

b: Wt. of Source transfered: T• q3 Zo x g

Diluent used: 0 • l M A1 IN 0 µ

c: Total diluted iYtA ,9- Id'td

d: Activity of dilution ( a•b/c): /4.1 R dpm/g

e: Calculated density of solution: Al / 6- g/mL (4na HNO3 - 1.1294 t.0007 g/mU

f: Activity by volume =(d•e): 9 I t'^ P^ / Irf,Q .dynr{ml:*t'o

Dilution Log Book ID: 91-225-41-1

Preparation Date: t'23- 92- Preparer's Name. ^^ FRUfxtt^tCn,^

SECONDARY OR WORKING LEVEL DILUTION

Log Book ID of source being diluted: 9/ -1v-s- q3.- I

a: Source activity: 9910 O.-: /.n L- dpm/g • Of ta - <tooyt decay to prep. date)

b: Wt. of Source transfered: I. oo 51 y

Diluent used: 62,1M• 04

c: Total diluted weight: So•^7 1 g

d: Activity of dilution (a•b/c): dpm/g

e: Calculated density of solution: q -J a4, g/mL t4M HNO, - 1.1294 3.0007 g/mU
axb/c ^ ^t nLL

f: Activity by volume ^Ldsef- L

Dilution Log Book ID: 91 -aas I '

Preparer's Name^oe. Preparation Date:

6 1 ^Reviewed By : Review Date: L^ $^qS



AA-04-9

SECONDARY / WORKING LEVEL
STANDARD DILUTION RECORD

Isotope:

From NIST traceable standard?:

Vendor or Certifuate I.D. I of parent standard:

Diluted source logbook I.D. #:."

Balance verification?:

Diluent used:

biluent:

'Density of diluent (g/ml):

a. Parent standard activity:

b. Amount of standard transferred:

c. Total amount of dilution:

d. Activity of dilution [a * b/ c]:

Dilution logbook I.D. N:

7cM
erM PZ^ AIRu,

j
9^-2ZS-^^-^

00 14
A1 /A

a.

/I/IyD

3-q 741*-

Prepared by: f ^ Preparation date:

Reviewed by:
u

Review date:

VtM dJwit rsm.in. we6.qd fiem dw dwat wsd tcr tM dJutkw.eurt^. IM^ ^ wi^IM dawio^ cf ^ vuWins ^rit wum a^ 6. pufomrd viJ^an.

APP- 2

62c
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SECONDARY / WORKING LEVEL
STANDARD DILUTION RECORD

Isotope:

From NIST traceable standard?:

Vendor or Cerdficate I.D.1 of parent standard:

Diluted source logbook I.D. /:-"

Balance verification?:

Diluent used:

7c-49

f}poo41
91-2z5 -^( -I

o ( N I^L4^o ^'

x 1^

R ; . .., DIIutIoll

biluent:

'Density of diluent (g/ml):

a. Parent standard activity:

b. Amount of standard transferred:

c. Total amount of dilution:

d. Activity of dilution [a * b/ c]:

I Dilution logbook I.D. /:

. 0-

Prepared by:^i^yt^' 0) ftl,)v

Reviewed by:

- 47y -'97 ^- )

Preparation date:

Review date: k ^

9•1•

*V tAs dilunr mmiN uneMr4d fivo the Flwa mW for the ldwim ^, two a wqld dilMia af d valaur uvA ^m eu be poRanrd viih^ n

LA1^91-5OP-0174

APP- 2
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THIS IS A PHOTOCOPY OF THE CERTIFIC

WHICH IS BEING MAILED TO YOU UNDE1
Naeul uMaw •

SEPARATE COVER.

^tt#ion^X ^Pixreaix of ^$#ttndttrrEs

CnQr#ifirtt#P

Standard Reference Material 4288

Radioactivity Standard

Radionuclide RhcYuietium-99

Source identification 4288- $3

Source description Liquid in NBS borosilicate-glass
ampoule

Solution ccmposition

Radioactivity concentration

Reference time

Measuring instrument

Randcm uncertainty

Systematic uncertainty

7bta1 uncertainty
(Random plus systematic)

Photoa-emitting impurities

Half life

59.31 l,g of Tc(VII) as potassium
pertechnetate per gram a^Qraa-
imately 0.001 molar Rt$ 1)

-5j9/O grams

3.759 x 104 Bq g-1

November, 1982

Liquid-scintillation counter (2)

0.27 percent (3)

1.35 percent (4)

1.62 percent

None observed (5)

(2.111 * 0.036) x 105 years (6)

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

washington, D.C. 20234 George A. Oriano, Chief
Novenber, 1982 Office of Standard Reference Materials

*Notes on
'1212

(o^-^'



....,'.. . ..

(1) The KTc04 was prepared by M.W. Heitzmann of the U.S. Food and Drug Administration
from NH4n.O4 obtained from Oak Ridge National Laboratory. The solution density
is 0.998 g cia3 at 21.86C, and the K11W4 concentration is 0.00060 molar. The UV
spectr(um^f^this material exhibited only the characteristic doublets at 243 and
287 nm

9

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

(3) Half the 99-percent confidence interval for the average of the 3H result and
the 60Co result. The standard deviation of the mean of the 3H result is 0.15
percent based on 6 degrees of freedom, and the standard deviation of the mean
of the 60Co result is 0.09 percent based on 9 degrees of freedam.

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

3$ ^60cg--

a) reference material for
standard radionuclide 0.63 0.68

b) source preparation 0.07 0.17

c) theoretical model 0.30 0.20

d) gamma-ray contribution to
beta-particle detector 0.24

e) quenching 0.10 0.10

f) interpolation from
calibration curve 0.10 0.10

1.20 1.49

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

1 x 10-6 between 90 and 300 keV
1 x 10-7 between 300 and 1900 keV.

( 6) NBS-measured half life based on the formula Ty, = N ln(2)/A, where N is the
number of atcros, cortqwted using an ato:nic mass for technetium-99 of
98.906254 * 0.000002 grams and the gravimetrically determined mass of
technetium-99, and A is the activity determined by liquid-scintillation
counting. The value recamieaded by the Oak Ridge Nuclear Data Project is
(2.13 * 0.05) x 105 years. (E)

A References on last page

4288
6 z^



The following individuals and organizations contributed to the characterization
of this Standard Reference Material.

J.A.B. Gibson
P.tomic Energy Research Establishment
Environmental and Medical Sciences Division
Harwell
United Kingdom

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

J.C. Leak
U.S. Food and Drug Administration
Division of Oncology and

Radiopharmaceutical Drug Products
Rockville, MD

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

BFFERENrM

A. Boyd, G.E., J. Chem. Ed.. }¢, 3 (1959).

B. Gale, H.J. and Gibson, J.A.B., Atanic Energy Research Establishment Report
AERE-R5067 (1965), Harwell, United Kingdom.

C. Gibson, J.A.B. and Marshall, M., Tnt. J. Anol. Radiat. Isotooes , 2a,
321 (1972).

D. Gibson, J.A.B., Computed counting efficiencies as a function of merit
figure for 14 beta-particle-emitting radionuclides (July, 1980). Un-
published data.

E. Kocher, D.C., Radioactive Decay Data Tables DOCITIC-11026, p. 108 (1981).
Available from NTIS, Springfield, VA.

4288
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ISOTOPE WEIGHT DILUTION RECORD

Isotope• Vendor: J V I ST

S+eM•
Total Received Activity: 1• gs£5Ot Vendor ID:

( ti.

Wt. Received: q•41 \'^^^ K0p ^ N1S
•
T Traceable Y/ N 56er^t.# AjQ-8R - R 3

Activity in Units/g: j 59_X Reference Date: fl
xio%^.z^ = l:o^o av pa,/ P"' z^ 3a-^4^1Z
Activity converted (dpm/g): Y•9Y$ r.I o .dtmp^en^Fp^ Receive Date%

Halfiife (Yrs or days) tS5 = ^•Il l£ S^ f>; • Receiver's

PRIMARY DILUTION: BafBnce wt. check done

dpm1Q • Of tX 100yr decay to prep. date)a: Source activity: l O 1 L 2- (e ' P ^•i/^ ^^

b: Wt. of Source transfered: 'q. 86 9B g AA0128

Diluent used:

c: Total diluted weight: ^4 16.^ I ' g

d: Activity of dilution ( a•b/c): 33 7 ^^ P^'t^epmf0 rj a
/vo.t^ t 99. sr,^

e: Calculated density of solution: .99 Sfo g/mL' Iarw4ffiej-

Nauco,l IMAH"M c(shodrda
f: Activity by volume =(d•e): 3, 3 S S CG. '1A ' a ^L.Ys aedTerbmloprA/oizg

Dilution Log Book ID: t, wi-•: QZ - 3 5 3- 100 -

Preparation Date: W/6/'4 Preparer's Name.

^'ro R,dkraivity sundar
Amomt 3.739: 1e4 aa i1
Date November 1. 1982

SRM 4288

CA[71'[ON .^,

RADIOACIIVE ° .

SEr`ONDARY OR WORKING LEVEL DILUTION Balancw tut_ check ooae_L .- r -

Log Book ID of source being diluted: Lh ,. Q^- 3,52) ^ 10 Q -(

35S € '-^ P `'` L
a: Source activity: 3, ,^ Of tX - <tOeyr decsN to pnp. deb)

b: Wt. of Source transfered: g• 3.1.1 ( g

Diluent usied• O. I rrl 14 FEq 0 tf

c: Total di(uted weight: -7 (., 2^ q g

d: Activity of dilution fa•b/c): dpm/g

e: Calculated density of solution: AUV g/mL (aM HNO, - 1.1494 t.0007 gdnU

f: Activity by volume 3(d•el: ^ ^ 83 PI/MI-dPrwkrt4rys

Dilution Log Book ID: L. k t_ r1:2 ^ 3 93 -!oo •- 2,

Preparer's Name: Preparation Date: d^1C^93

Reviewed By : Review Date: b
62F



,^A-aarz
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

11 Dilution Source Information -^^

Isotope:

Barcode Number

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

Diluted Source Logbook I.D. #:

c-91

/}Aolcn^'

SQM 4^aa?

qa - 353 -foo -I
Balance Verification?:

Diluent Used:

#5

s,-t H N1469

•Diluent: 9'y.o 14

•Density of diluent (g/ml): d• 9q^^ g/ml

AW ll'!6-f
a: Parent Specific Activity: 3• k^' ^4 GAM Q,

b: Amount of Source Transferred: -3lp '0f,3p g

3-3c: Total amount of Dilution: I (9 6 g

d: Total Volume of Dilution: /J ZA ml

e: Activity of Dilution (a • b / cl:

'

pCi/g

°: Activity of Dilution ( a • b d): 1 • 3 fi29 pCi/mi

Dilution Logbook I.D. #: qq-&' j

Prepared By: ^ Preparation Date: ^! f ' f

Reviewed By: ^ Review Date: ( 9y

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

can be performed without a
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NOTES

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

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

a) 11 liquid-scintillation measurements on each of
4 vials 0.11 percent

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

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

t» Overall unccrtainty reported by EMSL

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

0.08 y s''g' for energies between 90 and 2700 keV.

(5) Utttetsv;cr. M.P. Coursey, B.M., Schima, FJ., and Mann, W.B., Int. J. An,pl. Radiat.
IM„ 316-411 (1980).

('( This result demonstrates the traceability of EMSL to MST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-MST
interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.
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Notebook No. 12 ^/

PROJEGT Continued From Pagt

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: - 3 Vendor:

Activity of Standard Received: I I uCi orY.'D-rq

Weight of Standard Received (g): 5 g LAL I.D. f: Z9

nC' g
^Standard Activity (pCi/g): Z• I Traceable T e5

Halflife in Years or Days: 4-1 yrs Certificate I

Reference Date: oo (.3 9L Receiver's Name:

Date Received:

Balance Verification?:

Diluent Used: L 1 A

-A:/Decay Corrected Standard Activity ( pCi/g):

of the Source Transferred (g):

c: Total diluted weight (g):

d: Total Diluted Volume (mL) mL

e: Activity of Dilution by Weight (pCi/g) (a • b / c 1: k 170 pCi/g

tblzulated Density of Solution (g/ml) [c / d1: d. 9q77 7 g/mL
W

Activity of Dilution by Volume (pCi/mL) (e • fl: ^( ( g O pCi/mL (,*t. Lh ^qJ

t. Dilutioh Logbook I.D. #: Q`) 2-1 -•' ^

Prepared By: /S, 0 m-A.^P eparation Date: ZJ 7/9S
IG. Pm/waa^ -^

Reviewed By: -N Review Date: 2f7I25

Purity/Cross Check Performed By: Check Date:

Signed Date C S fC r Signed

661

Date
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12, N 3 LCS Notebook No. or-z (
PROJECT Continued From Page _

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source Information

Isotope: H- 3 Lt5

Barcode Number

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

Diluted Source Logbook I.D. k:

Balance Verification?:

Diluent Used:

•Diluent:

'Density of diluent (g/mq:

a: Parent Specific Activity:

I + u b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution [a • b I c):

Activity of Dilution ( a • b/ d):

Dilution Logbook I.D. #:

Prepared By: C, S- Preparation Date:

Reviewed By: Review Date: z& F,i

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

can be oerformed without a densitv conversion. If the diluent changes, a weighted proportion density conversion is n eeessa

eA -Ov---S t,Jz'^

0.

Zl9a

^j _ O t+ I __g/ Glass CI an ,[t

goao w-1 -W'

y eesU

Z.-sT O P C^^ 0- /31/9 y

35-121 - t2- I

qc s29 9

Z6o(._ I

LAL -)5-7Tt-

1-aa1 w5111

Read and Understood By

DateSigned ' Signed
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70
PROJECT

Notebook No.
Conttnued From Page

. j . .

SECONDARY/W.ORKING LEYf
STANDARD DILUTION RECORD

Dilution Source information

Isotope: // -.3 -iL-^ ^S

Parent Barcode Number AC 5;L 7 cj

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

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

lS- 0 72l-1

yas

M-.4.4 Ws- (e.-

' Diluent:

•Density of diluent (g/mq:

- a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

d: Total Volume of Dilution:

e: Activity of Dilution ( a • b c):

f: Activity of Dilution ( a • b/ d):

Dilution Logbook I.D. #:

WA7T-
^ g/mf

pCi/g

g

f o O g

^ o O ml

pCilg

a 19 pCilml Ot.., 4/4 1S1.

?y -ol 77-7J

Prepared By: Preparation Date: , 7 / 5" -°°

Reviewed By: ^ C.. Review Date: ^o ^3 95 _

i • It the diluent remains unchanged from the diluent used for the dilution source, then a weiQht dilution of a volume unit source
can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary. ---

, neaa and undetstooa try
V

cc

Vi v

Signed Date Signed Date



A,Lszy

LIS
U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description
rlroro.l..deMaa. Tritium (H-3) N.u-i^• 12.43 years

NaT.ul rnnay 11 ^ nano 4wNt

NO/M14IvO1VT. ©
TIMrAVCUIt/aY111.11V111E•f

2606-1

Measurement Activity of principal radionuclide

AnMty p. BI•m t/ nds .aulien

©
Nfys M

.,aoo,,,,,,.ST., June 3, 1992

Activity of daughter radionuclide

TM arl^cVSI .aiv'nr wss areslnpsrnN at 1M RuwM t11ns al.

1 ^ ewwt Mr MsM

N rM 6uaMw nue!%s

Total mass of this solution

alaT{

APPROX. 5.0

Method of ineasurement '•

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

Counting efficiencies for both standardizations
were determined by counting solutions directly

> traceable to the National Institute of Standards
;_i Technology (NIST).

Useful Life
U.S r.cwwrYde has 4eared dva1M1 ^ haa i..s wle. r.....tl.+w a fMStrt.v

v!a r«.a.r,a that U.S saluusn sMWa not at used aa« ecember 1999
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Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides. if any. were estimated/known to be:

(tl none
less than
equal to

of the principal activity

(2) less than of the principal activityequalto ^J

(3) less
ton ^% of the principal activity

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

Random Errors

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

concentration of the principal activity had a standard error (sm) not greater than + 0 . 4%

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

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error (+d - b' 1• These have been estimated not to exceed

1 •2.9% or 1

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

the quoted result from the true value. It is a combination of random error [t(sm) at the 99.7%
confidence limits and the worst case estimate of the systematic errors (+S . -d' 1
The overall uncertainty is therefore calculated on the basis of +P(am) +61. -[4sm) +a]

and is of the quoted radioactive concentration.

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

daughter nuclides and impurities (no allowance for error in these assumptions or the

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

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

Chemical Carriar content per gram of solution: Other components:
Composition
of Solution 100 percent H20 Barium less than 0.0g4 perc

Lead less than 3x10- perce

Preservative:

Remarks

65 e7. 199Data Certificate Prepared June 1
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. ..
^

^"^eNt U.S.U.S. DEPARTMENT OF COMMERCE
National Insthuta of Standards & Technology

Gaithersburg, MD 20899,

REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide

Source identification

Source description

Source mass

Source composition

Reference time

Hydrogen-3

2606-1, prepared by EMSL

Liquid in 5-mL flame-sealed glass ampoule

Approximately 5.0 grams

Hydrogen-3, in water

0700 EST June 3, 1992

NIST DATA

Radioactivity concentration 8105 Bq g"

Expanded uncertainty 0.64 percent 1'^^•

Photon-emitting impurities None observed (4)

Measuring instrument 4:rp liquid-scintillation counters
calibrated with SRM 4926D

Half life 12.43 ± 0.05 years (5)

Difference from NIST

;
.^^

Gaithersburg, MD 20899
January 1994

EMSL DATA -

810.3Bqg"

43 percent (3)

None observed

Liquid-scintillation
counting

-0.05 percent t6'

For the Director,

'J "cL"t ^

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

•Notes on next page
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A A o017
.

Nationat Ingtitute of 96tanbarDg & 19e0nologp
THI; 13 A FII(;1;,CCPr of 1:;c ^; c^uIG,:It

C^^rtifi^^tE x^1 cH Is c::r:j ^,n1LED To YOU nvaER

Standard Reference Material 4927D
Radioactivity Standard

Radionuclide

Source identification

Source description

Volume

Radioactivity concentration

Reference time

Overall uncertainty

Measuring instrument

Half life

Hydrogen-3

SRM 4927-D

3H-water flame-sealed in
NBS glass ampoule

3m1,

6.286 x 105 Bq g"1

1200 EST January 1, 1989

0.82 percent (2)

4rB liquid-scintillation
counter (3)

12.43 ± 0.05 years

This Standard Reference Material was prepared in the Center for Radiation Research,

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

Gaithersburg, MD 20899
January, 1989

Stanley D. Rasberry, Chief
Office of Standard Reference Materials

'Notes on back

667
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ISOTOPE SECONDARY/WORKING LEVEL DILUTION RECORD

3
Secnndary/Workinp Level Dilution M - rnf:wm
Date:4 rS Preparer's Name: t^`

Volumetric ravimetric ethod (Circle One)^-1-'• CR,.ak.I,.ts

Pipet Check / Balance Wt. Check Done (Vr

Diluted Source ID (!og//): g1-a.zs-1 NiSt PSQ^D,1

'^^ ^.`1 •
Diluent used: () , ^. WaXRn_

R.c. 0..z^ sA00 1, ^9 s 4

A: Source activity: O.Srt et . S, o0 348 X Io S P Oy,RL.

B: Amount of source transferred: 3. -110 8

C: Total amount of dilution: / D 03 . 00

D: Activity of dilution (A•B/C): I RA I02LLAnL

Dilution Log Book ID: 9^- ^S 3- q g- I

Reviewed by: GS Date: ^S 3

^• t^1^^

e

- ^ ^1 L ^ PG.i/is4 L

= 3.25f^ L .,. 13,

ssF

1 ^ r t



Los Alamos Technical Associates, Inc.

8633 Gage Blvd. / Kennewlck, WA 99336/Telephane (509) 783-4369 / FAX (509) 783•9661

September 13, 1995
LATA95-179

4'r 4 .
^

m̂ SEP 10
mom

^ .Y

^ wa
Ms. Joan Kessner . 4+ ti^
Bechtel 8ZLZ9Z
345 Hills
Richland, WA 99352

Subject: VB403.86, SDG LK4838-LAS

Dear Ms. Kessner:

Attached is the data validation report for analytical results for 100-HR-3
Round 9, (SDG LK4838-LAS). The package was received by Los Alamos
Technical Associates on August 25, 1995.

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

Sincerely,

11cr VLw., C. LJwQYiJ

Marsha C. Webb
Deputy Project Manager

Attachment

cc: Jeanette Duncan, CH2M Hill
Don Smith, LATA
VB403.86
MCW/lb

In



DATA VALIDATION REPORT
for

100-I3R3 GROIJNDWATER ROUND 9
PHASE 1

Metals Analysis
SDG LK4838-LA,S
IATA VB403.86

Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

September 13 , 1995
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100-HR23 QtOUNDWATER ROUND 9
PHASE 1

Data Validation Nanative

INIRODUCTION

All samples in Sample Delivery Group (SDG) LK4838-LAS (VB403.86) were validated at level D as
defined in the Data Validation Procedures for Chemical Analysis (WHGSD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALiT'Y OBJECIIVTS

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

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

Detection Iimits: Detection limit goals were met for all sample results as specified
in the RCRA Facility Investigation/Comctive Mearures Study
Work Plcatfor the 100FIIZ-3 Operable Unit, DOE/RL 88-36, Rev.
0.

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

MAJOR DEFICIINQES

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

D9IlVOR

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

40386MTL.NAR; Printed: 31-Aug-95, 2:55 pm 000002



Table I
Chain-of-Custody
Analysis Request

LATA ID #: VB403.86 SDG: LK4838-LAS
Sample Information Analyses Requested

SAMPLE
NO.

DATE
COLLECTED MATRIX SAF

FIELD QC
INFO 1 2

B0G079 27-Jun-95 WATER B95-067 Split of B0G041 X
B0G080 27-Jun-95 WATER B95-067 Split of B0G042 X

Method References:
Analysis Method

1. ICP Metals (Unfiltered) 6010
2. ICP Metals (Filtered) 6010

NOTES: (complete documentation of these notes can be found in the Supplemental Information Section of this report)
NOTE 1:

Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees Celsius.
See ROD 95-0040. The sample data is unaffected.

Printed 9/11195, 8:50 AM 40386DST.XLS 000003



REFERENCES

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

DOE 1992, RCRA Facility Investigation/Corrective Measures Study Work Plan for the 100HR-3
Operable Unit, DOE/RL 88-36, Rev. 0, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VALIDATION APPIIED QUALdFtERS (CI3IIVIIS'1RY)

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 coritent 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 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.

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.

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

Additionally, the data are unusable due to an identified QC deficiency.

40386MTI..NAR; Printed: 31-Aug-95, 2:55 pm 000005



GLOSSARY OF LABORATORY APPLIED QUAIdFI(ERS

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

Commonly used laboratory metals (inorganic) qualifiers:

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

B- Indicates the analyte concentration is less than the CRDL but greater than the IDL.

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

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

N- Indicates spiked sample recovery was not within the control limits.

S- Indicates the reported value was detennined by the Method of Standard Additions (MSA).

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

Indicates duplicate analysis was not within control limits.

+- Indicates the con-elation coefficient (r) for the MSA was less than 0.995.

40386MTL.NAR; Printed: 31-Aug-95, 2:55 pm 000006



Qualification Summaty Table
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Qualification Summary Table

Inoroanics IMetals/Cvanidel
ANALYTE TYPE QUALIFIER SAMPLES DQO' REASON

AFFECTED
Aluminum MINOR U BOG079- BLANKS Calibration blank value is positive and

outside acceptance criteria.
Chromium MINOR U B0G079 BOG080 BLANKS Calibration blank Value is positive and

outside acceptance criteria.
Manganese MINOR U B0G079 BLANKS Calibration blank value, is positive and

outside acceptance criteria. -
Selenium MINOR U BOG080 BLANKS Calibration blank value is positive and

outside acceptance criteria.
Thallium MINOR UJ B0G079 BOG080 BLANKS Calibration blank value is negative and

outside acceptance criteria.
Chromium MINOR J B0G079 BLANKS Preparation blank value is negative

and outside acceptance criteria.
Comments:
1. The samples were stored for 12 hours in a refrigerator with temperatures of 7-8

degrees Celsius. Sample data is unaffected.

2. The following field splits were identified: B0G0411BOG079 and B0G042/BOG080. The field splits will be
evaluated in SDG# W0607-QES, (LATA ID # VB403.91).

00WoB
Printed 8/31/95, 4:07 PM 40386QLS.XLS



Data Summaty Table
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METALS
DATA SUMMARY TABLE

LATA ID#: VB403.86 HEIS #:
Date:

Matrix:

B0G079
27-Jun-95
WATER

BOGOBO
27-Jun-95
WATER

Constituent CAS # Units Results Q Results Q
Aluminum 7429-90-5 pg/L 31.9 .U

"
29.0 U

Antimony 7440-36-0 Ng/L 58.0 U 58.0 U
Arsenic 7440-38-2 pg/L 98.0 U 98.0 U
Barium 7440-39-3 Ng/L 27.0 B 25.8 B
Beryllium 7440-41-7 pg/L 1.0 U 1.0 U
Cadmium 7440-43-9 pg/L 5.0 U 5.0 U
Calcium 7440-70-2 pg/L 42800 43400
Chromium 7440-47-3 Ng/L 14.5 OJ 9.1 ^U..
Cobalt" 7440-48-4 pg/L 6.0 U 6.0 U
Copper 7440-50-8 pg/L 3.0 U 3.0 U
Iron 7439-89-6 Ng/L 144 13.7 B
Lead 7439-92-1 pg/L 56.0 U 56.0 U
Magnesium 7439-95-4 pg/L 10600 10300
Manganese 7439-96-5 pg/L 5.3 -U 2.0 U
Nickel 7440-02-0 pg/L 15.0 U 15.0 U
Potassium 7440-09-7 pg/L 4980 B 4960 B
Selenium 7782-49-2 pg/L 87.0 U 108 `rU
Silver 7440-22-4 Ng/L 4.0 U 4.0 U
Sodium 7440-23-5 pg/L 15300 14800
Thallium 7440-28-0 Ng/L 50.0 UJ 50.0 UJ
Vanadium 7440-62-2 pg/L 10.5 B 10.0 B
Zinc 7440-66-6 pg/L 7.6 B 4.0 U

Shaded areas indicate changes by the validator. 000010
919195, 8:00 40386DST.XLS, METALS



Sanq)le Results (Forni I's)

40386MTT..NAR; Printed: 3I-Aug-95, 2:55 pm

000011



CLP

1
INORGANIC ANALYSES DATA SHEET

Lab Name: L.A.S. Contract: BECHTEL_HA I

Lab Code: LOCK_ Case No.: 629BHT SAS No.: SDG No.: LK4838

Matrix (soil/water): WATER Lab Sample ID: L4838-2'

Level (low/med): LOW_ Date Received: 06/29/95

o Solids: - 0.0,

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

CAS No.. Analyte Concentration C Q

7429-90-5 Alums.num. 31.9 -S
7440-36-0 Antimony_ 58.0 U
7440-38-2 Arsenic 98.0 U
7440-39-3

_
Barium 27.0 B

7440-41-7 Beryll^.um 1.0 U
7440-43-9 Cadmium 5.0 U
7440-70-2 Calcium 42800 _
7440-47-3 Chromium 14.5
7440-48-4 Cobalt 6.0 U
7440-50-8 Copperv 3.0 U
7439-89-6 Iron 144
7439-92-1 Lead 56.0 U
7439-95-4 Magnesium 10600
7439-96-5 Manganese 5.3 ^
7440-02-0 Nickel 15.0 U
7440-09-7 Potassium 4980 B
7782-49-2 Selenium 87.0 U
7440-22-4 Silver 4.0 U
7440-23-5 Sodium 15300
7440-28-0 Thalliuu 50.0 Id
7440-62-2 Vanadium 10.5 B
7440-66-6 Zinc 7.6 B

Color Before: COLORLESS

Color After: COLORLESS

Comments:

Clarity Before: CLEAR_

Clarity After: CLEAR

CLIENT ID NO.

M

P U
P
P
P
P
P
P
P 0j-
P
P
P
P
P
P V
P
P
P
P_

P V-T-
P
P

Texture:

Artifacts:

FORM I - IN

yk $:3i•95

BOG079

^6,

000012



CLP

1 CLIENT IDNO.
INORGANIC ANALYSES DATA SHEET

I I
Lab Name: L.A.S. Contract: BECHTEL HA

BOG080

Lab Code: LOCK Case No.: 629BHD SAS No.: SDG No.: LK4838

Matrix (soil/water): WATER Lab Sample ID: L4838,22

Level (low/med): LOW Date Received: 06/29/95

°s Solids: 0.0

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

CAS No.' Analyte Concentration C Q

7429-90-5 A uminum' 29.0 U
7440-36-0 Antimony_ 58.0 U
7440-38-2 Arsenic 98.0 U
7440-39-3 Barium 25.8 B
7440-41-7 Beryllim 1.0 U
7440-43-9 Cadmium 5.0 U
7440-70-2 Calcium- 4^400
7440-47-3 Chromium 9.1 $
7440-48-4 Cobalt 6.0 U
7440-50-8 Copper 3.0 U ..
7439-89-6

_
Iron 13.7 B

7439-92-1 Lead 56.0 U
7439-95-4 Magnesium 10300
7439-96-5 Manganese 2.0 U
7440-02-0 Nickel 15.0 U
7440-09-7 Potassium 4960 B
7782-49-2 Selenium 108
7440-22-4 Silver 4.0 U
7440-23-5 Sodium 14800
7440-28-0 Thalliuu 50.0

_

7440-62-2 Vanadium 10.0 B
7440-66-6 Zinc 4.0 U

Color Before:

Color After:

Comments:

Clarity Before:

ClarityAfter:

M

P
P
P
P
P
P
P
P U
P
P
P
P
P
P
P
P
P (/
P
P
P V11-
P
P

Texture:

Artifacts:

FORM I - IN

P,^g.3^•55

000013



Checklist
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LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

VALIDATION
A B C

< § : :
LEVEL Y; i;a °^Y^ asa

$ E^z

VALIDATION q WHC-CM-5-3, Rev. 0 WHC-SD-EN-SPP-002, Rev. 2PROCEDURE:

PROJECT: 100-HR-3 ROUND 9 SDG: LK4838-LAS

M ^'tl'46VALIDATOR: B ORRIS LATA NO: VB403.86 DATE: 30-Aug-95

" a1REVIEWER: B SEYMOUR ^ LAB: LAS CASE: N/A
DOE/RL-88-36,

SAF NO: B95-067 QAPP NO: Rev. 0 SAP NO: N/A
.... ..a,K... .. .. . .m............ .... ....m. .. . ,, ,::: ... , u :.::.:,, r ,. :. .: ,.:... .. .. .. r, . .:

ANALYSES REQUESTED

q ICP Metals ICP Metals
(Unfiltered) (Filtered)

6010 6010

SAMPLE NO. MATRIX SAMPLE NO. MATRIX
BOG079 WATER BOG080 WATER
,.., oc.: , :,..,:. .. .<: ae <.,,,,..c., .,.. ::.ae,a.< ': ..:, .^ ..,, .,v...^ ., . .. .,.,a.:.,;, e ',:':.,,.zsu,...,:..a .,,,usaat„ .,'e.' .,..:,;;.xa:o:;::a^.aa.e', ' „x:aaaa • , .

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE YES NO N/A

Is technical verification documentation present? qqq

Is a case narrative present? q q q

2. HOLDING TIMES

Are sample holding times acceptable?

YES

q

NO

q

N/A

q

See HOLDING TIME SUMMARY form

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS YES NO NIA

Were initial calibrations performed on all instruments? q q q

Are initial calibrations acceptable? q q q

Are ICP interference checks acceptable? q q q

Were ICV and CCV checks performed on all instruments? q q q

Are ICV and CCV checks acceptable? q q q

Validation calculation checks were performed and are acceptable. q q q

11 If NO(s) are checked, see CALIBRATION DATA SUMMARY form 11

40386MTL.XLS, Checklist 000015
PNO-DVF-014, R2 9/9/95, 8:05



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses?

Are ICB and CCB results acceptable?

Were preparation blanks analyzed?

Are preparation blank results acceptable?

YES NO N/A'

..l q i.-.! .

q

^

^.1 q^

^:J q q^.{ y ^y

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

5. ACCURACY

Were spike samples analyzed at the proper frequency?

Are all spike sample recoveries acceptable?

Are all elements spiked at an appropriate level?

Was a post digestion spike analyzed?

Are all post digestion spike recoveries acceptable?

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

Are all LCS recoveries acceptable?

Validation calculation checks were performed and are acceptable.

YES NO N/A

q q i.l.^.
F"
lm-J q

-y^

^J
FU-i
4^1 q q

q q

^}

^y

^1

^y

U qy

U q q^y

I q q(^

tJ q q

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

6. PRECISION YES NO N/A

Were laboratory duplicates analyzed at the proper frequency? q q q

Are all duplicate RPD values acceptable?

'y

1 q q

Were MS/MSDs analyzed? q q q

Are all MS/MSD RPD values acceptable? q q

^y

U

Were ICP serial dilution samples analyzed at the prnper frequency? q q

Are all ICP serial dilution %D valuesacceptable? J q q

Validation calculation checks were performed and are acceptable.

^}

tJ q q

11 If NO(s) are checked, see PRECISION DATA SUMMARY form . 11

40386MTL.XLS, Checklist 000014;
PNO-DVF-014, R2 8/31/95, 12:05 PM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

7. FIELD QC SAMPLES YES NO N/A

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? q q .

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

^y

A

Are field duplicate RPD values acceptable? (see Field QC evaluation) q q ^,1

Are field split RPD values acceptable? (see Field QC evaluation) q '^::f

Are performance audit sample results acceptable? q q q

Comments: The following field splits were identified: BOG041/BOG079 and BOG042/BOG080.

Split sample results are evaluated in SDG W0607-QES (VB403.91).

8. FURNACE AA QUALITY CONTROL YES NO N/A

Were duplicate injections required? . q q q

Are all'duplicate injection %RSD values acceptable? q q a1

Were analytical spikes required? q q

y

^:.^

Are all analytical spike recoveries acceptable? q q ^J

Was MSA required? q q q

Are all MSA results acceptable? q q L.:}

Validation calculation checks were performed and are acceptable. q q q

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS

d fA lt t ll t d l ? 4J q qre resu s repor e or a reques anae yses

Are orted ilt th dat ?ll q q qresu s supp e raw aa n

Are c ted olt l l rt ? iJ q qpr peresu s a cu a y

Do e CRDLlt t th ? ;: I q qresu s m e e s .̂y

q qValidation calculation checks were performed and are acceptable. ^1

Comments:

:in+':<'v'J.iry::L:«<4%4n4%iJn.:H<IX.%N:t:iu\N:.V:c:;v:'r:C%i^'4:aiG"r%C%N<YJ%[AV:C%'r:iS:.W J:'%UW:'i'v.1nY.'<O:<'ri;'rynWl"'4TIX<^.'<iWi;":hh.WU<.\4\i('v:r:h:<'vniPlV"V:^'«4,%...\«i•• •..:K'r%4%:!<'v:..•qGVlri"A

VALIDATION SUMMARY

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

40386MTL.XLS, Checklist
PNO-DVF-014, R2 8/31/95, 12:05 PM 00001f?



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

HL71 IHN(: TIMP SI IMMARV

SDG: LK4838-LAS VALIDATOR: B MORRIS DATE: 30-Au -95

PROJECT: 1O0-HR3 ROUND 9 REVIEWER: B SEYMOUR LATA NO.: VB403.86

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE

PREP
HT

(days)

Requlred
HT

(days)

ANALYSIS
HT

' da

Required
HT
da s

VAL
O

BOG079 WATER ICP Metals 27-Jun-95 N/A 12-Jul-95 N/A N/A 15 180 NONE

BOG080 WATER ICP Metals 27-Jun-95 N/A 12-Jul-95 N/A N/A 15 180 NONE

000018
40396MTL.XLS, hold times

PNO-DVF-014, R2 9h3195, 8:06



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

BLANK DATA SUMMARY

SDG: LK4838-LAS VALIDATOR: B MORRIS DATE: 30-Au J5

PROJECT: 100.HR3 ROUND 9 REVIEWER: B SEYMOUR LATA NO.: VB403.86

BLANK ID ANALYTE RESULT
LAB
Q RT UNITS

2X
RESULT

5X
RESULT

10X
RESULT SAMPLESAFFECTED

VAL
Q

Cal Blank Aluminum 35.3 B /L 176.5 B0G079 U

Cal Blank Chromium 4.1 B IL 20.5 BOG079 BOGO80 U

Cal Blank Man anese 3.8 B /L 19 BOG079 U

Cal Blank Selenium 96.1 B /L 480.5 BOGOSO U

Cal Blank Thallium -Z;G.1 B IjgA- 118.2 BOG079 BOG080 UJ

Prep Blank Chromium -4.09 B 1191L 40.9 B0G079 J

Comments:
The chromium prep blank was acceptable for BOG080 (results not provided).

000019

40386MTL.XLS, blanks

PNO-DVF-014, R2 9/1295, 12:48 PM



CLP

3
BLANKS

Lab Name: L.A.S. Contract: BECHTEL HA

Lab Code: LOCK Case No.: 629BHT SAS No.: SDG No.: LK4838

Preparation Blank Matrix (soil/water): WATER

Preparation Blank Coricentration Units (ug/L or mg/kg); UG/L_

Analyte

Aluminum
Antimony_
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Potassium
Selenium
Silver -
Sodium
Thallium
Vanadium
Zinc

Initial
Calib.
Blank
(ug/L)

58.0-
98.0-
21.0-
1.0
5.0

32.0
3.0
6.0
3.0

12.0
56.0
50.0
2.0

15.0
600.0
87.0
4.0

70.0
50.0
4.0
4.0

Continuing Calibration
Blank (ug/L)

1 C 2 C 3 CC

58.0
98.0
21.0
1.0
5.0

32.0
3.2
6.0
3.0

12.0
56.0
50.0
3.0

15.0
600.0
87.0
4.0

70.0
50.0_
4.0_
4.0U

58.0
U 98.0
U 21.0
U 1.0
U 5.0
U

_
32.0

B 3.0
U 6.0
U 3.0
U 12.0
U 56.0
U 50.0
B 2.9
U

_
15.0

U 600.0
U

_
87.0

U . 4.0
U 70.0
U 50.0
U

_
4.0

U
_

4.0

FORM III - IN

58.0 U
98.0 U
21.0 U_
1.0 U_
5.0 U

3.0 U_
12.0 U

-56.0 U
50.0- U
2.8- B

15.0 U

70.0
50.0_
4..0_
4.0

Prepa-
ration
Blank C

58.000 U
98.000 U
21.000 U
1.000 U
5.000 U

=4.0

3.000
12.000
56.000
50.000
2.000

15.000
600.000
87.000
4.000
80.730
50.000
4.000
4.000

U
U
U
U

U
U
U
U
U

U.
U
U
U
U
B
U
U
U

M

P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
P
0

ILMO3.0

p^B3l9f
f^ 171

000020



CLP

3
BLANKS

Lab Name: L.A.S. Contract: BECHTEL HA

Lab Code: LOCK Case No.: 629BHT SAS No.: SDG No.. LK4838

Preparation Blank Matrix (soil/water):

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

Analyte

Initial
Calib.
Blank
(ug/L) C

Continuing Calibration
Blank (ug/L)

1 C 2 C 3• C

Aluminum
Antimony_
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium_
Cobalt
Copper_
Iron
Lead
Magneusi
Manganese
Nickel
Potasslum
Selenium_
Silver
Sodium
Thallium
Vanadium
Zinc

29.0 U 29.0 U
58.0 U 58.0 U
98.0 U 98.0 U

-21.0 U 21.0 U
1.0- U 1.0 U
5.0 U 5.0 U
32.0 U

_
32.0 U

3.0 U 3.0 U_
6.0 U 6.0 U
3.0 U 3.0 U

12.0 U 12.0 U
56.0- U 56.0 U
50.0- U 50.0 U

-3.8 B 3.8
-15.0 U 15.0 U

600.0 U 600.0 U
-87..0 U
_

87.0 U
-4.0 U 4.0- U_

70.0 U 70.0 U_
-50.4 B 59.1_

4.0 U U
-4.0 U 4.0 U

FORM III - IN

Preva-
ration
Blank C M

P
P
p

P
P

P`
P
P
P
P
P
P
P

P-
P
P
P
P
P
P
P
P_

ILMO3.0

000021



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT RECOVERY (ICV/CCV)

SDG: LK4838-LAS Date: 30-Aug-95

LATA No.: VB403.86 Validator: B MORRIS

Analyte ICV/CCV ID Observed Value True Value

F 0 A

Aluminum ICV 101267 100000

Barium CCV 1022 1000

%R

101.3%

102.2%

000022
40386MTL.XLS, ICV CCV recovery

PNO-DVF-014, R2 8/31/95, 12:10 PM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

MATRIX SPIKE RECOVERY (MS)

SDG: LK4838-LAS Date: 30-Aug-95

LATA No.: VB403.86 Validator: B MORRIS

Spike Sample Sample Spike

Analyte Sample ID Result Result Added

F SSR SR SA

Cadmium B0G079 51.14 0.00 50.00

Nickel 60G079 550.21 0.00 500.00

Aluminum BOG080 1901.88 0.00 2000.00

Manganese BOG080 487.88 0.00 500.00

%R

102.3%

110.0%

95.1%

97.6%

40386MTL.XLS, MS recovery

PNO-DVF-014, R2 8/31/95, 12:10 PM

000023



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT RECOVERY (LCS)

SDG: LK4838-LAS Date: 30-Aug-95

LATA No.: VB403.86 Validator: B MORRIS

^ OLCS ALCS

Aluminum 2085.1 2000

Calcium 105465.2 100000

%R

104.3%

105.5%

40386MTL.XLS, LCS recovery 000024

PNO-DVF-014, R2 9/9/95, 8:07



RELATIVE PERCENT DIFFERENCE

SDG: LK4838-LAS Date: 30-Aug-95

LATA No.: VB403.86 Validator: B MORRIS

LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

Original (Sample) Duplicate
Analyte Sample ID concentration concentration

OS D

Aluminum B0G079 31.86 33.08

Barium B0G079 27.00 26.46

Iron BOG080 13.74 12.64

Selenium BOG080 108.10 95.99

RPD

3.8%

2.0%

8.3%

11.9%

000025

PNO-DVF-014, R2
40386MTL.XLS, RPD
8/31/95, 12:10 PM



LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

PERCENT DIFFERENCE (ICP SERIAL DILUTION)

SDG: LK4838-LAS Date: 30-Aug-95

LATA No.: V8403.86 Validator: B MORRIS

Analyte

Calcium Boc079

Iron Boco7s

Calcium 130Goeo

Magnesium Bocoso

Analyte Concentration Analyte Concentration
before Dilution after Serial Dilution

I S

42844 42793

143.8 147.1

43405 43194

10349 10479

%D

0.1%

2.3%

0.5%

1.3%

40386MTL.XLS, serial dilution
PNO-DVF-014, R2 8/31/95, 12:10 PM
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LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

INORGANICS RESULTS CALCULATION, WATER

SDG: LK4838-LAS Date: 30-Aug-95

LATA No.: VB403.86 Validator: B MORRIS

Concentration Dilution
Analyte from curve Factor

CONCW units DFW

Aluminum eoco79 0.0319 mg/L 1

Calcium Bocoso 43.4 mg/L 1

Concentration (Ng/L)I

31.9

43400

PNO-DVF-014, R2
40386MTL.XLS, water results

9/9/95, 8:08
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Laboratory Case NanKative
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Lockheed Ana/ytica/ Services Log-in No.: L4838
Quotation No.. Q400000=B

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

CASE NARRATIVE
INORGANIC METALSANALYSES

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 in good condition on June 29, 1995 and logged in as
L4838.

• The samples were prepared as LAS Batch 629BHT and analyzed for selected analytes
as requested on the chain of custody. Sample BOG079 (L4838-2) was used for matrix
spike and duplicate and serial dilution. All data flags due to the performance of the
above-mentioned QC are associated with every sample digested with this batch.

Holding Time Requirements

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

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI

Prepared By

7/31/95

Date

^83/•^^

000029
_0_^8



Lockheed Ana/ytica/ Services Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067
Document File No.: 0520596/0525596 .

BHC Document File No.:242
SDG No.: LK4838

CASE NARRATIVE
INORGANIC METALS. ANALYSES

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

Preparation and Analysis Requirements

• One water sample was received in good condition on June 29, 1995 and logged in as
L4838.

• The samples were prepared as LAS Batch 629BHD and analyzed for selected analytes
as requested on the chain of custody. Sample BOG080 (L4838-22) was used for
matrix spike and duplicate and serial dilution. All data flags due to the performance of
the above-mentioned QC are associated with every sample digested with this batch.

Holding Time Requirements

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

Internal Quality Control

All internal quality control were within acceptance limits.

Hongsheng LI

Prepared By

7/31/95

Date

000030 M-9



Chain-of-Custody Informalion

40386MTL.NAR; Printed: 31-Aug-95, 2:55 pm
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!

^Page 1 of .t
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ^ k, r w^ts

ata Turnaround

q Priorit
Collector

r

Company Contact '1'elephone
y

N Notmal
• 2-2 R. E. Peterson (509) 372-9638

Project Designation Sampling Location SAP No.
I 00-HR-3 Groundwater Sampling, Round 9, Phase I 100 H B95-067
Ice Chest No. Field Logbook No. Method of Shipment

9 FL - / C-o/d' Federal Express
Shipped To Otisite Property No. Bill of Lading/Air Bill No.
Luckheed 9 '0^O'Z(J _ - Q " "I ^

Possible Sample Hazards/Remarks
Preservation

HNO, Cool4°C HiSO, Coul4"C *1 IiisO, 1iN03 Cool4°C HCI Cool4°C

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

No. of Container(s)
I I 1 I 1 1 9 1 4 1

Special Handling and/or Storage
'

Volume
Maintain samplings between 20C and 6 C. 500mL 500mL 500nL. 250mL IL IL IL 500mL IL 20mL

ICP Ap10°" 0') - NOa - NO, 1Lrbidity Sulfide Ammonia Gr- Atem.
Tritium Ta99 Activity

- Metals P , m• so.. Grua' Bee. Scan
SAMPLE ANALYSIS (Unfilter-

Nq, Nq,
po, .

sr-90,
u-23sroe

ed)

Sample No. Matrix* Date Sampled TimeSampled

Boc079 ( e 6 • ^u^'S d ! 3 7 ^ ^F `F ^ ^` \r

CHAIN OF POSSESSION Sign/Print Names
SPECIAL INSTRUCTIONS nf.nix•
1 ZMc+NaOH s = soit

RelinquishedBy r2z, Date/Tme Reqt'vkd By Date/1`tlt^ l y5 K^ se - sN•Mem
so G= s

^' G
Sample analysis for phosphate, nitrate, and nitrite by EPA 300. 0; and turbidity by EPA ° °

sL -- Slul eC

Relin is BY Date^me

[

& Received Date/Time
180.1 is being requested for information only. The ERC Contractor acknowledges that

g
w- Water
o- oa

^
the 48-hour holding time will nob>Ie met.

a a A - Air

elinquis . By at tme
)

ReceivedBy - ate/'15me ! P N5 Dii((- Cr!f /^^^ bL=DwnLiquNsO

^ U7'G ^yp^RelinquishedBy Date/Tme Recei By DatefDme hUKr7j G ^' L/ ./ -T ^^^p
^

O ^ '
V - Vegeudm .

^ • X oun

GABORATORY Received By Title Date/'ISme^
SECTION ( u-t4 '"' / z S a

y^INAL SAMPLE Pont' Method V6V Disposed By Date/Tme
^ DISPOSITION

111 3



Page 2 of 2
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Data Turnaround

q Priorit
Collector y^ /^

- C e'

Company Contact Telephone
y

^ Normal
/\ e . G 1•22p It E. Peterson (509) 372-9638

Project Designation Sampling Location SAF No.
100-HR-3 Groundwater Sampling, Round 9, Phase 1 100 H B95-067
Ice Chest No. Field Logbook No. Method of Shipment

F FC - /U /d Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No
Lockheed F'V-^ ta({-3

i

Possible Sample Hazards/Remarks
Preservation

HNO,

Type of Container G

" No. of Container(s) 1

Special Handling and/or Storage
Volume

Maintain samplings between 2°C and 6°C. 500mL

ICP
Metals

SAMPLE ANALYSIS (Filtered)

Sample No. Matrix* Date Satnpled Time Sampled -" " -
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Control #: 95-0040

Sample Disposition Record Revision #:
Date Initiated: 07/05/95

Section 1 - BACKGROUND
SAF #: B95-067
OU: 100-HR-3
Project ID: 100-HR-3 LFI
Task ID: 6
Sampling Event: 100-HR-3 Groundwater Sampling-Phase 1
Laboratory: Quanterra/Lockheed
Project Coordinator: R. C. SMith
Task Manager: R. E. Peterson

Section 2 - SAMPLE INFORMATION
Number of Samples: 4 - Qunaterra; 2•- Lockheed
ID Numbers: Q - BOG041, B0G042, BOG077, B0G078; L - B0G079, B0G080
Matrix: Water
Collection Date: 06/27/95

Section 3 - ISSUE
Class: Validation Direction
NCR Number: N/A
Type: Temperature Excursion
Description: Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees
Celcius.

N/A

NCR Validation (Print/Sign) Date

Section 4 - DISPOSITION
Type: Use As Is
Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document
excursion with this SDR.

R r Cmith/ ^l^i^ •̂ci^^ /9S•

Project Coordinator (Print/S ) Date

R R PP4Prenn ///J

Task Manager (Print/Sign)

iv/A

^

Date

QA (Print/Sign) Date

Section 5- INSPECTION (Issue Class: Nonconformance Only)
Inspection Number:
Inspection Resalts:

N/A

Inspector (Print/Sign) Date

000035,
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END OF PACKAGE
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DATA VALIDATION REPORT
for

100-HR-3 GROUNDWATER ROUND 9
PHASE 1

General Chemistry Analysis
SDG LK4838-LAS
LATA VB403.86

Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

September 13, 1995
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100-ffi23 GROUNDWATER ROUND 9 PHASE 1
Data Validation Nanative

IlVIRODUCTION

All samples in Sample Delivery Group (SDG) LK4838-LAS (VB403.86) were validated at level D as
defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECIIVFS

Piecision:

Accuracy:

Goals for precision were met.

Goals for accuracy were met.

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

Detection Iimils: Detection limit goals were met for all sample results as specified
in the RCRA Facility Investigation/Cormctive Mearzaes Study
Work Plcmfor the 100HR-3 Operable Unit,DOEQ2L 88-36, Rev.
0.

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

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

1VIIlVOR DEFIC7IINCIFS

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

0

40386GNC.NAR; Printed: 11-Sep-95, 9:01 am 000002



Table I
Chain-of-Custody
Analysis Request

LATA ID #- V6403.86 SDG- LK4838-LAS

Sample Information Analyses Requested

SAMPLE
NO.

DATE
COLLECTED MATRIX SAF

FIELD QC
INFO 1 2 3 4 5

B0G079 27-Jun-95 WATER B95-067 Split of BOG041 X X X X X

Method References:
Analysis Method

1. Anions (F, CI, SO4, NO,, NO3, PO4) 300.0

2. NO2+NO3-N 353.2

3. Turbidity 180.1
4. Sulfide 9030

5. Ammonia 350.1

NOTES: (complete documentation of these notes can be found in the Supplemental Information Section of this report)

NOTE 1: Sample was stored for 12 hours in a refrigerator with temperatures of 7-8

degrees Celsius. The sample data is unaffected. See ROD 95-0040.

Printed 9111195, 8:53 AM 40386DST.XLS
000003



REFERENCES

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,

Westinghouse Hanford Company, Richland, Washington.

DOE 1992, RCRA Facility Investigation/Corrective Measures Study Work Plan for the 100-HR-3

Operable Unit, DOE/RL 88-36, Rev. 0, Department of Energy-Hanford, Richland, Washington. ,
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (CHEMISTRY)

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

follows.

U- 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 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.

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 are unusable due to an identified QC deficiency.

40386GNC.NAR; Printed: 31-Aug-95, 12:39 pm 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

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

Commonly used laboratory general chemistry qualifiers:

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

B- Reported value is less than the contract required detection limit (CRDL) but greater than or equal
to the instrument limit (IDL).

40386GNC.NAR; Printed: 31-Aug-95, 12:39 pm 000006



Qualification Summary Table
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Qualification Summary Table

General Chemistry
ANALYTE TYPE QUALIFIER SAMPLES DQO REASON

AFFECTED
No qualifiers were added by validator.

Comments:

1. Sample was stored for 12 hours in a refrigerator with temperatures of 7-8
degrees Celsius. Sample data is unaffected.

2. Sample B0G079 is a split of BOG041. The field split will be evaluated in SDG# W0607-QES,
(LATA ID # VB403.91).

Cf1^.1
Printed 8/31/95, 4:07 PM 40386QLS.XLS



Data Summary Table
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GENERAL CHEMISTRY
DATA SUMMARY TABLE

LATA ID#: VB403.86 HEIS #:
Date:

Matrix:

B0G079
27-Jun-95
WATER

Constituent CAS # Units Results Q
Turbidity TURBIDITY NTU 0.61
Chloride by IC 16887-00-6 mg/L 5.6
Fluoride by IC 16984-48-8 mg/L 0.27
Nitrate by IC 14797-55-8 mg/L 3.0
Nitrite by IC . 14797-65-0 mg/L 0.002 U
Ortho Phosphate by IC 14265-44-2 mg/L 0.034 B
Sulfate by IC 14808-79-8 mg/L 32
Ammonia Nitrogen 7664-41-7 mg/L 0.020 U
Nitrate-Nitrite-Nitrogen N02+N03-N mg/L 3.3
Sulfide 18496-25-8 m/L 1.0 U

000010

Shaded areas indicate changes by the validator.

9/12/95, 1:00 PM 40386DST.XLS, GENERAL CHEMISTRY



Sample Results (Form I's)

40386GNC.NAR; Printed: 31-Aug-95, 12:39 pm

000011



LOCKHEED ANALYTICAL SERVICES

Sample Results

iClient Sample ID: B0G079 jDate Collected: 27-JUN-95

IMatrix: Water jDate Received: 29-JCJN-95

1Percent Solids: N/A
^L I ^

Constituen4 Methpd Result
^

Praject,-,
Reparting
Limit

Data,
OualifieF(s3

Date
Analyzed

LAS
Batch^l0

;LAS
sample,Fbi

Turbidity

O

180-1 0.61 N/A 29-JUN-95 24771 L4838-5

Chloride 300.0 5.6 0.020 29-JUN-95 24769 L4838-3

Fluoride /L 300.0 0.27 0.10 . 29-JUN-95 24772 L4838-3

Nitrate-N mg/L 300.0 3.0 0.020 29-JUN-95 24766 L4838-3

Nitrite-N mg/L 300.0 < 0.002 0-010 U 29-JUN-95 24767 L4838-3

Ortho Phosphate mg/L 300.0 0.034 0.10 B 29-JUN-95 24768 L4838-3

Sulfate mg/L 300.0 32. 0.10 29-JUN-95 24770 L4838-3

Amonia Nitrogen mg/L 350.1 < 0.020 0.050 U 06-JUL-95 24789 L4838-7

Nitrate-Nitrite-Nitrogen mg/L 353.2 3-3 0-050 05-JUL-95 24790 L4838-4

Sulfide mg/L 9030 < 1-0 3-0 U 01-JUL-95 24793 L4838-6

5-3v-9Sbjs
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Checklist
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LATA GENERAL CHEMISTRY

DATA VALIDATION CHECKLIST

VALIDATION A B
tiZasaaa s

^
E

LEVEL:
G $,^^ea:i:$"s!zo;8„s

VALIDATION q WHC-CM-5-3, Rev. 0 q WHC-SD-EN-SPP-002, Rev. 2
PROCEDURE:

PROJECT: 100-HR-3 ROUND 9 SDG: LK4838-LAS

VALIDATOR: BJ SEYMOUR TA NO: VB403.86 DATE: 30-Aug-95

REVIEWER: BJ MORRIS' LAB: LAS CASE: N/A

SAF NO: B95-067 QAPP NO: DOE/RL-88-36, Rev. 0 SAP NO: N/A

ANALYSES REQUESTED

Anions q Turbidity Ammonia Sulfide q NO3+NO2

300.0 180.1 350.1 9030 353.2

COMMENTS:
SAMPLE NO. MATRIX
BOG079 WATER

1. Sample was stored for 12 hours in a refrigerator with temperatures of 7-8

degrees Celcius.

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Yts NU N/A

Is technical verification documentation present? t.^V__11l qq

Is a case narrative present? Lz=1 qq

2. HOLDING TIMES
YES NO N/A

Are sample holding times acceptable? 11 d q

II See HOLDING TIME SUMMARY form II

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments?

qbl ? q

q̂-}

L !^}Are initial calibrations accepta e

1? ^::d ll i

^y

^ 1

_

q.on a nstrumentsWere calibration checks performe
F711
=14bl ?

.

q qy^Are calibration checks accepta e

q qUValidation calculation checks were performed and are acceptable.

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

40386GNC.XLS, Checklist 000014
PNO-DVF-013, R2 9/5/95, 4:26 PM



LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

4. BLANKS
YES NO N/A

Were laboratory blanks performed for all applicable analyses? 1 q q

Are laboratory blank results acceptable?

^

q q

Were preparation blanks analyzed? .1 q

Are preparation blank results acceptable? q q

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

5. ACCURACY - YES NO N/A

Were spike samples analyzed at the proper frequency? q q q

Are all spike sample recoveries acceptable?

^

:J^ q

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

^

J q q

Are all LCS recoveries acceptable? q q q

Validation calculation checks were performed and are acceptable.

}

1 q q

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

6. PRECISION
YES NO N/A

Were laboratory duplicates analyzed at the proper frequency? q q

Are all duplicate RPD values acceptable? ^J q q

Were MS/MSDs analyzed? q q
FUA
t==1

Are all MS/MSD RPD values acceptable? q q

^

^:J

Validation calculation checks were performed and are acceptable.

^y

^1 ^ q

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

7. FIELD QC SAMPLES
YES NO N/A

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) Identified? ^J

q

t_I

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

ld lD bl Fi C l i q

q

q

^4J}

^Je ca cu ons)values accepta e? (see atAre field duplicate RP Q

ld QC l l tiA l ? Fi q ^ J

^

== !t(see ca cu a ons)ues acceptable ere field split RPD va

bl ? q

,

q

.̂}

^JeAre performance audit sample results accepta

Comments: Sample B0G079 is a split of BOG041. The split evaluation will be done in SDG# W0607-QES,

(LATA ID # VB403.91).

40386GNC.XLS, Checklist
PNO-DVF-013, R2 9/7/95, 3:07 PM o0001Jr



LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

8. ANALYTE QUANTITATION

Was analyte quantitation performed properly?

Are results calculated properly? -

Validation calculation checks were performed and are acceptable.

Comments:

YES NO N/A

^::.! q q

q q

^1 q

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

Are results reported for all requested analyses? J! q ^!

Are all results supported in the raw data?

^

^.l q q

Do results meet the CRDLs? q q q

Validation calculation checks were performed and are acceptable.

^y

^1 q q

Comments:

_ . _ < ,... . . ^ ..

VALIDATION SUMMARY

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

40386GNC.XLS, Checklist 00001.6
PNO-DVF-013, R2 8/31/95, 10:18 AM



LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK4838-LAS VALIDATOR: BJ SEYMOUR DATE: 8/30/95

PROJECT: 100-HR-3 ROUND 9 REVIEWER: BJ MORRIS LATA NO.: VB403.86

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE

PREP
HT

(days)

Required
HT

(days)

ANALYSIS
HT

(days)

Required
HT.
da

VAL
Q

BOG079 WATER Anions(CI,F,SO,) 27-Jun-95 N/A 29Jun-95 N/A N/A 2 28 NONE

BOG079 WATER Anions(NOi,NO,,PO.) 27-Jun-95 N/A 29-Jun-95 N/A H/A 2 2 NONE

BOG079 WATER Ammonia 27-Jun-95 N/A 06-Jul-95 N/A N/A 9 28 'NONE.

BOG079 WATER Sulfide 27-Jun-95 N/A 01-Jul-95 N/A N/A 4 7 NONE

BOG079 WATER N02+N03 27-Jun-95 N/A 05-Jul-95 N/A N/A 8 28 NONE

BOG079 WATER Turbidi 27-Jun-95 N/A 29-Jun-95 N/A N/A 2 2 NONE

000017
40386GNC.XLS, hold times

PNO-DVF-013, R2 8/30/95, 1:29 PM



LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

LINEAR REGRESSION ANALYSIS'

SDG: LK4838-LAS -

LATA No.: VB403.86

Analyte/Calibration Date: Chloride/6-26-95

Concentration Absorbance

x

0.000

20.000

50:000

100.000

1000.000

5000.000

Date: 30-Aug-95

Validator: BJ SEYMOUR

y

0 0.9999

24556

65035' slope

173890 1553.2508

1451331

7765103 1/slope

0.0006

rz

0.9998

x intercept

11.3170

y intercept

-17273.693

LINEAR REGRESSION ANALYSIS

SDG: LK4838-LAS

LATA No.: VB403.86

Analyte/Calibration Date: Fluoride/6-23-95

Concentration Absorbance

Date: 30-Aug-95

Validator: BJ SEYMOUR

x y r rz

0.000 0 0.9999 0.9997

20.000 57594

50.000 138167 slope x intercept

100.000 251671 2998.0814 18.8706

1000.000 2742512

5000.000 14973840 1/siope y intercept

0.0003 -55729.705

40386GNC.XLS, linear regression

PNO-DVF-013, R2 8/31/95, 10:00 AM '^^^$



LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (ICV/CCV)

SDG: LK4838-LAS

LATA No.: VB403.86

Date: 30-Aug-95

Validator: BJ SEYMOUR

Analyte Sample ID Observed Value True Value

I 0F A

Chloride ICV 937.245 1000

Chloride CCV 924.269 1000

Fluoride ICV 991.347 1000

Fluoride CCV 982.742 1000

%R.

94%

92%

99%

98%

40386GNC.XLS, ICV CCV recovery 000019

PNO-DVF-013, R2 8/30/95, 6:01 PM



LATA GENERAL CHEMISTRY

CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)

SDG: LK4838-LAS - Date: 30-Aug-95

LATA No.: VB403.86 Validator: BJ SEYMOUR

Spike Sample Sample Spike
Analyte Sample ID Result Result Added

SSR SR SA

Chloride B0G079 47.765 5.644 40

Turbidity B0G079 .5.890 0.610 5.04

Ammonia BOG079 4.268 0.014 4

N02+N03 B03079 7.288 3.284 4

Sulfide B0G079 4.083 0.000 3.98

40386GNC.XLS, MS recovery ooo020
PNO-DVF-013, R2 9/12/95, 4:02 PM



LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (LCS)

SDG: LK4838-LAS ' Date: 30-Aug-95

LATA No.: VB403.86 Validator: BJ SEYMOUR

Analyte Observed value True value %R

F OLCS ALCS

Chloride 51.645 50 103%

Fluoride 976.813 1000 98%

PNO-DVF-013, R2
40386GNC.XLS, LCS recovery

9/9/95, 8:33 000021



LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

RELATIVE PERCENT DIFFERENCE

SDG: LK4838-LAS - Date: 30-Aug-95

LATA No.: V13403.86 Validator: BJ SEYMOUR

Original (Sample) Duplicate
Analyte Sample ID, concentration concentration

• OS D

Chloride B0G079 5.644 5.535

Turbidity B0G079 0.610 0.571

Ammonia BOG079 0.014 0.014

N0Z+N03 BOG079 3.284 3.200

Sulfide BOG079 0.100 0.100

RPD

2.0%

6.6%

0.0%

2.6%

0.0%

40386GNC.XLS, RPD
PNO-DVF-013, R2 9/12/95, 4:07 PM 000022



LATA GENERAL CHEMISTRY
CALCULATION SPREADSHEET

SDG:

LATA No.:

RESULTS CALCULATION, WATER

LK4838-LAS -

VB403.86

Date: 30-Aug-95

Validator: BJ SEYMOUR

Concentration Dilution
Analyte from curve Factor

F CONCW units DFW

Chloride 5.644 mg/L 1

Fluoride 274.203 Ng/L 1

Concentration

5.6

40386GNC.XLS, water results
PNO-DVF-01 3, R2 8/30/95, 5:59 PM 000023



Laboratory Case Narrative
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Lockheed Analytical Services Log-in No.: L4838
Quotation No., Q400000=B

SAF: 895-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

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 LK4838 and analyzed in batch 629 bh for selected
analytes as requested on the chain of custody. Quality control analysis was
performed on the following sample:

Client ID LAL # Method

BOG079 L4838-5 DUP, MS 180.1 Turbidity

BOG079 L4838-3 DUP, MS 300.0 Chloride, Fluoride, Nitrate-Nitrogen,
Nitrite-Nitrogen, Orthophosphate and Sulfate

BOG079 L4838-7 DUP, MS 350.1 Ammonia

BOG079 L4838-4 DUP, MS 353.2 Nitrate-Nitrite-Nitrogen

130G079 L4838-6 DUP, MS 9030 Sulfide

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

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

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

Kay McCann
Prepared By

July 10, 1995
Date ^15

oo0625



Chain-of-Custody Information
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Page I of

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST k; :t-'97
ata Turnaround

q Priority
Collector

E

Company Contact 'relephone
E Normal

• 1 z2 R. E. Peterson (509)372-9638
Project Designation Sampling Location SAF No.
100-HR-3 Groundwater Sampling, Round 9, Phase 1 100 H B95-067

Ice Chest No. Field Logbook No. Method of Shipment

S^ FL • /V/e Federal Express
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed `l -O-O;a - "I

,.

Possible Sample Hazards/Remarks Preservation
HNq Cool4°C HiSO, Coo14°C *1 HySO, HNO3 Coo14°C HCl Cool4'C

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

. No. of Container(s)
1 1 1 1 1 1 . 9 1 4 1

Special Handling and/or Storage
°

Volume
Maintain samplings between 2°C and 6 C. 500mL 500mL 500mL 250mL IL 1L IL 500mL IL 20mL

ICP A010°` 0C) - N02 - NO, Turbidity Sulfide Ammonia or- A'ph.. Tritium To-99 Activity
Metals P, cl, so„ • ^09 Bw Scan

SAMPLE ANALYSIS (Unfilter-
Nq, Nq,
po, .

sr-9q
u.235nae

ed)

Sampfe No. Matrix* Date Sampled 15me Sampled

B0G079 L.c^ ^p • a ^ ' S d^ ^ 7 ^ \r 116 Y-r

CHAIN OF POSSESSION Sign/Print Names
+PECIAL BQSIRUCTIONS ct•uuc•

* 1 ZnAc+NaOH S - SOa

Relinquished By ^.G • 2Ie Date/T9me R By Dateft' _ ! t^5 `^1' ^ _^t

/ f )

Sample analysis for phosphate, nitrate, and nitrite by EPA 300.0; and turbidity by EPA sL - 5 e
^Relin is y C Date/Time

lI K`

Received Date^me
180.1 is being requested for informaGon only. The ERC Contractor acknowledges that ie^o- o.

J
^ a a

the48-hourholdingGmewillnoFjemet.
A - Ah

q VateTlelinui By mte . , Date^meReceivedB9 /^ae^"rh s
(^ GI O%/rC- G= ^(P

DS.DrvmSolitls
DL - DrwnL'quia,

T

d r`t^^^^G

ume7 -

`"uished By Date^melinR ived By DatelTime oG`4't .. ^ - w^ge V _^n"X
LABORATORY Received By Title Dateri;me

SECTION
4-,W^ ^ w G..^(>, • L- ^ y^ b c^v^% -

INAL SAMPLE ' posal Method Disposed By Date^me

DISPOSI710N G. ' - -

^~ \
j



^.>

Supplemental Information
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Control #: 95-0040

Sample Disposition Record Revision #:
Date Initiated: 07/05195

Section 1 - BACKGROUND
SAF #: B95-067
OU: 100-BR-3
Project ID: 100-HR-3 LFI
Task ID: 6
Sampling Event: 100-HR-3 Groundwater Sampling-Phase 1
Laboratory: Quanterra/Lockheed
Project Coordinator: R. C. SMith
Task Manager: R. E. Peterson

Section 2 - SAMPLE INFORMATION
Number of Samples: 4 - Qunaterra; 2. - Lockheed
ID Numbers: Q - BOG041, B0G042, B0G077, B0G078; L - B0G079, BOG080
Matrix: Water
Collection Date: 06/27/95

Section 3 - ISSUE
Class: Validation Direction
NCR Number: N/A
Type: Temperature Excursion
Description: Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees
Celcius.

N/A

NCR Validation (Print/Sign) Date

Section 4 - DISPOSITION
Type: Use As Is
Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document
excursion with this SDR.

P. C. Cmi4h/

Project Coordinator (Print/S ) Date

R. F._ Pa+arcnn ea^^ 7^3^95
Task Manager (Print/Sign)

iv/A

Date

QA (Print/5ign) Date

Section 5- INSPECTION (Issue Class: Nonconformance Only)
Ins ti N mber:pec on u

' Inspectiton Resalts:

N/A
4

Inspector (Print/Sign) Date



• .

END OF PACKAGE
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DATA VALIDATION REPORT
for

100-IHR3 GROUNDWATER ROUND 9
PHASE 1

Radiochemistry Analysis
SDG LK4838-LA.S
IATA VB403.86

Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

September 13, 1995
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100-HR-3 GROUNDWATER ROUND 9 PHASE 1
Data Validation Namative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4838-LAS (VB403.86) were validated at level D as
defined in the Data Validation Procedures for Radiochemical Analyses (WHC-SD-EN-SPP-001, Rev. 1)

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

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

Detection Limits: Detection limit goals were met for all sample results as specified
in the RCRA Fcacility Investigation/Corrective Mearzu-es Study
Work Plcuzfor the 100HR-3 Operable Unit, DOE/RL 88-36, Rev.
0.

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

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

MINOR DEI+ICIEAICIES

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

40386RAD.NAR; Printed: 11-Sep-95, 9:00 am 000002



Table 1
Chain-of-Custody
Analysis Request

I ATA ID #- VB403.86 SDG: LK4838-LAS

Sample Information Analyses Requested

SAMPLE
NO.

DATE
COLLECTED MATRIX SAF

FIELD QC
INFO 1 1 1 2 1 3 1 4 1 5 1 6

BOG079 27-Jun-95 WATER B95-067 Split of BOG041 X X X X X X

Method References:
Analysis

1. Gross Alpha, Gross Beta

2. Strontium-90

3. U-235/238

4. Tritium
5. Tc-99
6. Activity Scan

7. Rad Screen

Method
LAL-91-SOP-0060
LAL-92-SOP-0196
LAL-91-SOP-0108
LAL-91-SOP-0066
LAL-91-SOP-0169

Lab Specific
Lab Specific

NOTES: (complete documentation of these notes can be found in the Supplemental Information Section of this report)

NOTE 1:

NOTE 2:

Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees Celsius.

See ROD 95-0040. The sample data is unaffected.

The Rad Screen prior to offsite shipment was cancelled.

Printed 9/4 4/95, 8:40 AM 40386DST.XLS
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WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001, Rev. 1,
Westinghouse Hanford Company, Richland, Washington.

DOE 1992, RCRA Facility Investigation/Corrective Measures Study Work Plan for the 100-HR-3
Operable Unit, DOE/RL 88-36, Rev. 0, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VALIDATION APPIZED QUALIFI•ERS (RADIOCHIIVIISTRY)

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

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

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

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

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

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

40386RAD.NAR; Printed: 11-Sep-95, 8:58 am 000005



GLOSSARY OF LABORATORY APPLIED QUALIFIERS

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

Commonly used laboratory radiochemistry qualifiers:

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

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

C- IrAcates the presence of high TDS in the sample requiring a reduction of the sample size which
increased the MDA. ,

40386RAD.NAR; Printed: 12-Sep-95, 1:04 pm 000006



Qualification Summary Table
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Qualification Summary Table

Radiochemistry
ANALYTE TYPE QUALIFIER SAMPLES

AFFECTED

DQO REASON

No qualifiers were added by validator.

Comments:

1. Sample was stored for 12 hours in a refrigerator with temperatures of 7-8
degrees Celsius. Sample data is unaffected.

2. Sample B0G079 is a split of BOG041. The field split will be evaluated in SDG# W06077QES,
(LATA ID # VB403.91).

3. The "U" qualifers added to the Data Summary Tables and Form 1 s are laboratory concentration

qualifiers to indicate that the results are <MDA and have not been applied as a result of validation.

000008Printed 9/4/95, 8:22 40386QLS.XLS



Data Summary Table
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RADIOCHEMISTRY
DATA SUMMARY TABLE

LATA ID#: VB403.86 HEIS #:
Date:

Matrix:

B0G079
27-Jun-95
WATER

Constituent CAS # Units Results Q

Gross Alpha ALPHA pCi/L 1.3 U

Gross Beta BETA pCi/L . 5.1

Tritium 10028-17-8 pCi/L 520

Technetium-99 14133-76-7 pCi/L 5.3 U

Strontium-90 10098-97-2 pCi/L -0.14 U

Uranium-233/234 . U-233/234 pCi/L 1.47

Uranium-235 15117-96-1 pCi/L 0.45

Uranium-238 U-238 pCi/L 1.05

OU0010
Shaded areas indicate changes by the validator.

9/4195, 8:37 40386DST.XLS, RADIOCHEMISTRY



Sample Results (Form I's)
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford,-Inc. * Richland, WA

Bechtel Hanford Project ( Project BECHTEL-HANFORD)

Client Sampte ID: BDG079 LAL Sample ID: L4838-8

Date Collected: 27-JUN-95 Date Received: 29-JUN-95

Matrix: Water Login Number: L4838

DA,:, ;D'artadua';"Units''''

Gross Alpha 19-JUL-95 GR ALP/BETA LAL-0060 24940 1.3 1.4 2.3 C pCi/L l^
Gross Beta 19-JUL-95 GR ALP/BETA LAL-0068_24940 5.1 1.7 2.4 pCi/L
Total radio-strontium 11-JUL-95 SR-90 LAL-0196 24941 -0.14 0.52 0.92 pCi/t
U-233/4 12-JUL-95

_
U-ISOTOPIC LAL 0108 24942 1.47 0.38 0.17 pCi/L

U-235 12-JUL-95 U-ISOTOPIC LAL-0108 24942 0.45 0.21 0.11 pCi/L
U-238 12-JUL-95 U-ISOTOPIC LAL-010824942 1.05 0.32 0.17 pCi/L

,q

Page 2
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT ( ra01)

Bechtel Hanford,-Inc. * Richland, WA

Bechtel Hanford Project ( Project BECHTEL-HANFORD) -

Client Sample ID: 60G079 LAL Sample ID: L4838-17

Date Collected: 27-JUN-95 Date Received: 29-JUN-95

Matrix: Water Login Number: L4838

'>:pqlls2ituenG;, ar . ^y,;,.r^ o^<^olSlldt^^.C[Iv.,,^a^ch.,.,,,,5,::. :'.: .. ^<^A.c..,L.1v^fY^ ^:R:C,S:4r .,,.-.^AR a:....'.,..kla'^aRV,@C,! .

21-JUL-95 TRITIl1M(H3) LAL-0066_24943 520 240 250 pci/L

`f y
^q

Page 3 OOOOA
A



LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01) • ,

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: B0G079 LAL Sample ID: L4838-18

Date Collected: 27-JUN-95 Date Received: 29-JUN-95

Matrix: Water Login Number: L4838 . •

Canst t tueni . ::i^ , ' - ^ ..,.,^.ARd„€,yZed ,
... . . ..

,.^, .,-.,. Batclt .... ...:.:.... .... ..;.. a?:,. .:MOA < ,,,-Dat,^au3l., ^.IJriits

Tc-99 19-JUL-95 TC-99.LAL-0169_24944 5-3 8:6 10. pCi/L I't

q^

^

Page 4
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Checklist
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

8. FIELD QC SAMPLES YES NO N/A

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? l_,^ q

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

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

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

Are performance audit sample results acceptable? q q

Comments: The following field split was identified: BOG041/B0G079.

The split sample results are evaluated in SDG W0607-QES (VB403.91).

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

Are results reported for all requested analyses? q q q

Are all results supported in the raw data? q q q

Are results calculated properly? q q q

Do MDAs meet the RDLs? q q q

Validation calculation checks were performed and are acceptable. q q q

Comments:

VALIDATION SUMMARY

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

40386RAD.XLS, Checklist
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

HC]I INNM TIMF CIIMMARV

SDG: LK4838-LAS VALIDATOR: A FREIER DATE: 30-Aug-95
PROJECT: 100-HR-3 REVIEWER: BJ MORRIS _ LATA NO.: VB403.86

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE

PREP
HT
da s

Required
/fi!

(days)

ANALYSIS
HT
da s

Required
, HT.

(days)
VAL
Q

BOG079 WATER GrossAl ha 27-Jun-95 N/A 19-Jul-95 N/A 180 22 180 NONE
B0G079 WATER Gross Beta' 27-Jun795 N/A 19-Jul-95 N/A 180 22 180 NONE

B0G079 WATER Strontium 27-Jun-95 N/A 11-Jul-95 N/A 180 14 180 ' NONE

B0G079 WATER U-233/4 27-Jun-95 N/A 12-Jul-95 N/A 180 15 180 NONE

BOG079 WATER U-235 27-Jun-95 N/A 12-Jul-95 N/A 180 15 180 NONE
B0G079 WATER U-238 27-Jun-95 N/A 12-Jul-95 N/A 980 15 180 NONE

BOG079 WATER Tritium 27-Jun-95 N/A 21-Jul-95 N/A 180 24 180 NONE

BOG079 WATER Tc-99 27-Jun-95 N/A 19-Jul-95 N/A 180 22 180 NONE

PNO-DVF-015, R2
40386RAD.XLS, HOLD TIME
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

VALIDATION A B C

s x s > :

LEVEL ^ a sas 3 %

VALIDATION q WHC-CM-5-3, Rev. 0 q WHC-SD-EN-SPP-001, Rev, 1
PROCEDURE:

PROJECT: 100-HR-3 SDG: LK4838-LAS

VALIDATOR: A FREIER LATA NO: VB403.86 DATE: 30-Aug-95

19REVIEWER: BJ MORRIS a• LAB: LAS CASE: N/A
WHC-SD-C018H-

SAF NO: B95-067 QAPP NO: N/A SAP NO: TP-010, RO

ANALYSES REQUESTED

q Gross Alpha q Gross Beta q Tritium q Strontium-90 q Technetium-99 q U-235/238

LAL-91-SOP-0060 LAL-91-SOP-0060 LAL-91-SOP-0066 LAL-91-SOP-0196 LAL-91-SOP-0169 LAL-91-SOP-0108

COMMENTS:
SAMPLE NO. MATRIX
BOG079 WATER

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
YES NO NIA

Is technical verification documentation present? qqq

Is a case narrative present? qqq

2. HOLDING TIMES
YES NO N/A

XAre sample holding times acceptable? ^y

Are samples preserved correctly? lJ q

11 See HOLDING TIME SUMMARY form 11

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

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

Are initial calibrations acceptable? t^ q q

Are standards NIST traceable? q q q

Are standards acceptable?

^

t;:.i q q

Comments: Calibration of instruments/detectors was not performed within one year of sample analysis,

however continuing calibration data is acceptable. Therefore, no qualifiers are assigned.

40386RAD.XLS, Checklist
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

4. CONTINUING CALIBRATION

Background checked at proper frequency?

Background check acceptabie?

Efficiency checked at proper frequency?

Efficiency check acceptable?

Calibration check standards NIST traceable?

Calibration check standards acceptable? .

YES NO N/A

q q q

.

q q q^y

^1 q q^y

q q

J. q q ,^

:.I q q

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

5. BLANKS
YES NO N/A

r7i
Were method blanks analyzed? ^:1 q q^y

^1Are the method blanks free of analytes? q q

Were method blank results acceptable? q q

Validation calculation/transcription checks were performed and are acceptable. tJ q q

If NO(s) are checked, see BLANK DATASUMMARY form

6. ACCURACY

Were spike samples analyzed at the proper frequency?

Are all spike sample recoveries acceptable?

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

Are all LCS recoveries acceptable?

Was a tracer/chemical carrier added?

Was the tracer/chemical canier recovery acceptable?

Are standard sources traceable?

Are standards acceptable?

Validation calculation checks were performed and are acceptable.

YES NO N/A

^:J q q

q q q^y

t::! q q^y

U q q^y

U q q^y

4_1 q q^y

^I q q^y

U q q^y

::1 q q

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

7. PRECISION

Were laboratoryduplicates analyzed at the proper frequency?

Are all duplicate RPD values acceptable?

Validation calculation checks were performed and are acceptable.

YES NO N/A

â qq
i^Jy q q

t.a! q q

11 If NO(s) are checked, see PRECISION DATA SUMMARY form 11

40386RAD.XLS, Checklist OOOMrf
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

MATRIX SPIKE RECOVERY (MS)

SDG: LK4838-LAS

LATA No.: VB403.86

Spike

Date: 30-Aug-95.

Validator: A FREIER

Sample Sample Spike
Analyte Sample ID Result Result Added %R

Gross Alpha . B0G079 38 1.26 36.60 100%

Gross Beta 50G079 40.6 5.09 37.80 94%

Tritium BOG079 3950 524 3600 95%

40386RAD.XLS, MS %R 000020
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

PERCENT RECOVERY (LCS)

SDG: LK4838-LAS Date: 30-Aug-95

LATA No.: VB403.86 - Validator: A FREIER

Analyte Observed value True value

Gross Alpha ' 37.4 39.2

Gross Beta 43.4 42.6

Strontium 53.3 52.0

U-233/34 26.5 28.7

Tritium 1980 2270

Technetium-99 1330 1120

%R

95%

102%

103%

92%

87%

119%

40386RAD.XLS, LCS %R 000021L
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RELATIVE PERCENT DIFFERENCE

SDG: LK4838-LAS Date: 30-Aug-95

LATA No.: VB403.86 - Validator: A FREIER

Original I

(Sample) Duplicate
Analyte Sample ID concentration concentration

Gross Alpha B0G079 1.26 0.755

Gross Beta B0G079 5.09 5.43

Strontium B0G079 -0.139 -0.239

U-233/34 BOG079 . 1.47 1.41

Tritium B0G079 524 588

Technetium-99 B0G079 5.27 9.74

LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RPD

50.1%

6.46%

52.9%

4.17%

11.5%

59.6%

PNO-DVF-015, R2
40386RAD.XLS, RPD

8/30/95, 15:24
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

MINIMUM DETECTABLE ACTIVITY (MDA)

SDG: LK4838-LAS

LATA No.: VB403.86

^ Date: 30-A6g-95

Validator: A FREIER

Bkgmd
counts/

min (cpm) •
or Count Tracer/

Std Dev time for Carrier . Sample
ofblqmd assoc. Detector Ingrowth recovery Decay Chemical volume

Analyte Sample ID c ro sample Efficiency corr. factor factor factor yield factor (L or

Uranium-239134 B0G079 0.006 480 020 1.00 0.99 1.00 1.00 020

GrossAlpha BOG079 0.05 100 0.12 1.00 1.00 1-60 1.00 0.22

Gross Beta BOG079 1.03 100 0.42 1.00 1.00 1.00 1.00 0.22

Strontium BOG079 1.00 150 0.44 1.07 0.83 1.00 1.00 0.50

Technetium-99 BOG079 2.55 30 083 1.00 0.78 1.00 1.00 0.10

Tritium B0G079 0.87 20 0.20 1.00 1.00 1.00 1.00 0.01

MDA
pCUL

0.188

2.26

2.44

0.92

10.10

PNO-DVF-015, R2
40386RAD.XLS, MDA

9/12/95, 13:08
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION GROSS ALPHA/BETA AND TRITIUM

SDG: LK4838-LAS

LATA No.: VB403.86

Date: 30-Aug-95

Validator: A FREIER

Activity of
Gross alpha
Counts Background fraction Sample
per Counts In beta Detector volume Result

Analyte minute per minute channel Efficiency (L or g ) pCi/L

Gross Alpha .0.12 0.05 1.00 0.12 0.22 1.3

Gross Beta 2.08 1.03 1.00 0.42 0.22 5.2

Tritium 3.19 0.87 1.00 0.20 0.01 533

40386RAD.XLS, ALPHA, BETA & TRITIUM
PNO-DVF-015, R2 9/12/95, 13:09
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION TOTAL STRONTIUM

SDG: LK4838-LAS _ Date: 30-Aug-95

LATA No.: VB403.86 Validator: A FREIER •

Gross
Counts Background Ingrowth Carrier Strontium Sample
per Counts per correction Detector recovery decay voiume' Result

Analyte minute • minute Factor Efficiency factor factor (L or pCi/L

Strontium 0.95 1.00 1.07 0.44 0.83 1.00 0.50 -0.12

40386RAD.XLS, Sr-TOTAL 000025
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LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION TECHNETIUM-99

SDG: LK4838-LAS

LATA No.: VB403.86

Date: 30-Aug-95

Validator: A FREIER

Gross
Counts Background Canier Sample,
per Counts per Detector recovery volume Result

Analyte mtnute minute Efficiency factor (L or g ) pCi/L

Technetium-99 3.30 •2.55 0.83 0.78 0.10 5.2

U00U26
40386RAD.XLS, Tc-99

PNO-DVF-015, R2 9/12/95, 13:10



LATA RADIOCHEMISTRY
CALCULATION SPREADSHEET

RESULTS CALCULATION ALPHA SPEC ISOTOPES

SDG: LK4838-LAS - Date: 30-Aug-95

LATA No.: VB403.86 Validator: A FREIER

Gross
Counts Background Tracer Sample
per . Counts per Detector recovery volume Result

Analyte minute minute Efficiency factor (L or g) pCi/L

U-233/234 0.14 0.01 0.20 0.99 0.20 1.47

40386RAD.XLS, ALPHA SPEC
0OW27

PNO-DVF-015, R2 9/12/95, 13:11



Laboratory Case Narrative
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Lockheed Analytical Services Log7in No.: L4838
Quotation No.: Q400000-B.

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

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

Holding Time Requirements -

All holding times were met.

Chemical recoveries and MDAs can be found on the preparation and calculation spreadsheets,
respectively, of the attached raw data for each method.

Analytical Method Gross Alpha Beta

The gross alpha beta analysis was performed using Standard Operating Procedure (SOP), LAL-
91-SOP-0060. All samples were analyzed in workgroup #24940. No problems were
encountered during preparation or analysis. All QC criteria were met and no reanalyses were
performed.

Analytical Method Strontium-90

The strontium-90 analysis was performed using SOP, LAL-91-SOP-0196. AII samples were
analyzed in workgroup #24941. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses were performed.

Analytical Method Technetium-99

The technetium-99 analysis was performed using SOP, LAL-91-SOP-0169. AII samples were
analyzed in workgroup #24944. No problems were encountered during preparation or
analysis. All QC criteria were met and no reanalyses.were performed, with the following
exception: The low LCS tracer chemical yield was elevating the LCS recovery out of limits;
therefore, the average batch chemical yield was used, preventing an out-of-limits LCS.

Analytical Method Tritium

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

in workgroup #24943. No problems were encountered during preparation or analysis. All QC
criteria were met and no reanalyses were performed.

Alq<
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Lockheed Ana/ytica/ Services

Analytical Method Uranium Isotopic

Log-in No.: L4838
Quotation No.: Q400000-B

SAF: B95-067
Document File No.: 0520596/0525596

BHC Document File No.:242
SDG No.: LK4838

The uranium isotopic analysis was performed using SOP, LAL-91-SOP-0108. AII samples
were analyzed in wo^kgroup #24942. No problems were encountered during preparation or
analysis. AII QC criteria were met and no reanalyses were performed.

Yvonne M. Jacobv
Prepared By

Julv 26. 1995
Date
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P 1 fBechtel Hanford, Inc.
age o

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ^ k;g^^ts
H%

Tumaround

qCollector

r

Company Contact '1'elephone
Priority

^ Notmal
' t22 R. E. Peterson (509) 372-9638

Project Designation Sampling Location SAF No.
100-HR-3 Groundwater Sampling, Round 9, Phase 1 100 H B95-067
Ice Chest No. Field Logbook No. Method of Shipment

9 FL • /V /,e Federal Express
Shipped To Otfsite Property No. Bill of Lading/Air Bill No.
Lockheed

cl -0.,,,0A0 ,. , O • Gr "'

Possible Sample Hazards/Remarks
Preservation

HNOs Cool4°C HSO, Cool4°C *1 HaSO4 HNO, Cool4°C HCI Cool4°C

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

No. of Container(s)
1 1 1 I 1 1 9 1 4 1

Special Handling and/or Storage
Maintain samplings between 20C and 6°C.

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

ICP ^m (1c) -
F Cl SO

NOz - NOs 1Lrbidity Sulfide Ammonia Gros. apm,B
G

Tritium To99 Activity
"

SAMPLE ANALYSIS
Metals
(Onfdter-

. , 4
No„ NO,,
po

ross .
sr-90, Scan

. . u-ys/238
ed)

Sample No. Mattix' Date Sampled Tune Sampled -

HOG079 a 7 -$- cz)

CHAIN OF POSSESSION Sign/Print Names
SPECIAL INSTRUCTIONS M.u;x•

1 ZnAc+NaOH
s - soit

Relinquished By Date/1'une R By Date/Tql^ l y5 K^ 6l1^7/9r SE - sd^i
s0 ;

G ^ Sample analysis for phosphate, nitrate, and nitriteby EPA 300.0; and turbidity by EPA -;d e
c 7^ / P^ i sL - snms°

Relin isnett'idy DatelTme
^ ^ KU

ReceivW Date^me
180.1 is being requested for information only. The ERC Contractor acknowledges that w. wan

o- onthe 48-hour holding time will ttoslle met.
p a a

P
A -A^

ielinquis By at tme Received By DatefHme The fieMP01^ure ,,1,j(11.s o^r r^P ^r DS - Dmm Sotids.Dl.-Deaot.iquid,
^^/¢^

7^6 v

T -Twue

tRelinquished By DatelTtme Received By Date^me GrF:f G' C^hdKr^j ^ e^

O - -r V -vc ^tiu,.7u/17. ie^r g_. x -mmw
LABORATORY Received By 7itle Daterrime
SECTION

14,C/V ,.- 4..^.(> -L - t S CJ- ^l•L -.r ^

INAL SAMP sposal Method °W Disposed By DateMme •
DISPOSITION ^y-^' N ' • _

Szf-
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Environmental
Restoration ERC TeamContractor

Interoffice Memorandum

Job No. 22192
wanm a.P. abq^ .yo
CCN: N/A

OU: 1000.3R.3

7SD: N/A
ERA: N/A
11lbjca CaGc: 5SX1

TO W. S. Thompson N3-06 DATE:

corn;s: R. L. Biggerstaff H4-91 FRO1Z

suarECr. 1995 Round 9 sampling for 100-HR-3

June 13, 1995

S. K. De Mers '
Radiological Contr^^os
N3-06/376-2764

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of

samples taken from the attached list of wells.

All except one of the wells listed in the attachment were reviewed for radiological content based

on the previous 4 years of sampling data. No well listed has a Q activity in excess of 100,000

pCi/I (<.1 uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/1

( <.01 uCi/l based on a I liter sample). All wells show activities < 2,000 pCi/gm ( < 2 nCi/gm

D.O.T. limit). The highest activity in recent samples is 773 pCi/l (3 and 50 pCi/I a.

The remaining wells are in locations that do not provide a credible path whereby they could

become contaminated at the above listed levels.

Radiological monitoring during sampling will only be required if the wells are located in

radiological areas or if the wells themselves are labeled with radiological stickers.

Monitoring requirements for down hole work such as pump removal will be determined based on

the history of each well on a case by case basis.

skd
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Control #: 95-0040

J Sample Disposition Record Revision #:

Date Initiated: 07/05/95

Section 1 - BACKGROUND
SAF #: B95-067

OU: 100-HR-3 "
Project ID: 100-HR-3 LFI
Task ID: 6
Sampling Event: 100-HR-3 Groundwater Sampling-Phase 1
Laboratory: Quanterra/Lockheed
Project Coordinator: R. C. SMith
Task Manager: R. E. Peterson

Section 2 - SAMPLE INFORMATION
Number of Samples: 4 - Quuaterra; 2; Lockheed

ID Numbers: Q - BOG041, B0G042, B0G077, B0G078; L - BOG079, BOG080

Matrix: Water
Collection Date: 06/27/95

Section 3 - ISSUE
Class: Validation Direction
NCR Number: N/A
Type: Temperature Excursion

Description: Samples were stored for twelve hours in a refrigerator with temperatures of 7-8 degrees

Celcius.

N/A

NCR Validation (Print/Sign) Date

Section 4 - DISPOSITION
Type: Use As Is
Description: With concurrence from R. E. Peterson, task lead, proceed with analyses and document

excursion with this SDR.

R (` Smith/ ^^ 9S

Project Coordinator (Print/S ) Date

Oit/riLr 'R F Prtrrcnn ^C r 7Z13 195_

Task Manager (Print/Sign)

N/A

1
Date

QA (Print/Sign) Date

Section 5 - INSPECTION (Issue Class: Nonconformance Only)

Inspection Number:
Inspection Resalts:

N/A

014

Inspector (Print/Sign) Date

000035
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