


LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID:

BOGCJ9

Date Collected:

25-AUG-95

Matrix: SolidWaste

Date Received:

07-SEP-95

Percent Solids:

72 .44

Constituents: . Project.|: LAS ~
R Reporting. Sample}ID.
g . Jrobimits ) :
Total Organic Carbon mg/kg 9060 < 15. 100 * 22-SEP-95 27328 L5287-7




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCKé6 Date Collected: 26-AUG-95

Matrix: Soil Date Received: 07-SEP-95

Percent Solids: '77.65
Constituent: . . Units:- | Method:} Result: | Project- L Datas " Date: T LAS: - LAS:
=N - . N Reportingf{Quatifier(s)| Analyzed:. | Batch|ID: |Sampte|ID
Total Qrganic Carbon mg/kg 9060 1900 100 * 22-SEP-95 27328 L5287-10




LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCL7 Date Collected: 27-AUG-95

Matrix: Soil Date Received: 07-SEP-95

Percent Solids: 58.39
‘|consti tuent Result: | Project: | " pate LAS LAS
i I “r L |ReportinglQu Analyzed | Batch|ID [Sampte]lD.
Total Organic Carbon mg/kg 9060 11000 100 * 22-SEP-95 27328 L5287-13




! LCCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCMS

Date Collected: 28-AUG-9

5

Matrix: SolidWaste

Date Received: 07-SEP-95

Percent Solids: 67.85

- | Result-| LAS. -
Total Organic Carbon mg/kg 9060 < 15. 100 *y 22-SEP-95 27328 L.5287-16




, o o Control #: B95-0062
Sample Disposition Record Revision #: 0

Date Initiated: 09/13/95

Section 1 - BACKGROUND
SAF #: B95-083
OU: N/A
Project ID: 100 EFFL PIPE
Task ID: 1 _
Sampling Event: EFFLUENT PIPELINE
Laboratory: Quanterra
Project Coordinator: JA Lerch
Task Manager: DB Encke

Section 2 - SAMPLE INFORMATION ,
Number of Samples: All samples associated with SAF# B95-083 requesting C-14 analysis
ID Numbers: All samples associated with SAF# B95-083 requesting C-14 analysis
Matrix: Soil
Collection Date: Approximately 08/01/95

Section 3 - ISSUE
Class: Lab Direction
NCR Number: N/A
Type: Insufficient Volume

N/A

Description: Samples received by Quanterra contained insufficient volume to analyze for C-14.

NCR Validation (Print/Sign)

Date
i

Section 4 - DISPOSITION
Type: Reject

Project Coordinator (Print/Sign)

Description: The C-14 analysis will be cancelled.
e M Q N2 0 fndies Do G 4 \%a/%’
te
DB Encke DA M | ' af 5/95”

Task Manager (Prmt/ngn)

N/A

Date

QA (Print/Sign)

Date

Section 5.- INSPECTION (Issue Class: Noncdnf_ormance Only)
Inspection Number: N/A
Inspection Results: N/A

N/A

Inspector (Print/Sign)

IW'

Date




. Control #: 96-0005
Sample Disposition Record Revision #: 0
Date Initiated: 10/12/95

. —
—

Section 1 - BACKGROUND
SAF #: B95-083
OU: N/A
Project ID: 100 EFFL Pipe
Task ID: 1
Sampling Event: EFFLUENT PIPELINE ERA SAMPLING
Laboratory: Lockheed
Project Coordinator: JA Lerch
Task Manager: DB Encke

Section 2 - SAMPLE INFORMATION
Number of Samples: 4

ID Numbers: BOGCJ9, BOGCK6, BOGCL7, and BOGCM9
Matrix: Soil/Other

Collection Date: Aproximately 08/27/95

Section 3 - ISSUE
Class: Lab Direction
NCR Number: N/A
Type: Revision of Direction
Description: Mercury was not originally placed on the SAF as an analyte of interest.

N/A
NCR Validation (Print/Sign) Date

A

Section 4 - DISPOSITION

Type: REWORK

Description: Mercury will be analyzed for sample numbers BOGCJ9, BOGCK6, BOGCL7, and BOGCM9
by Lockheed on a PRIORITY turnaround time. The ERC recognizes that the holding time for the analysis
will be exceeded. Data will be due to ERC=Sample Management on October 30, 1995.

JA Lerch UN\ j? Q__,. Cae 29AL N \TBJQY

Project Coordinator (Print/Sign) ' ' 'Date
DB Encke DA Eorc o rof16/%5
Task Manager (Print/Sign) Date
N/A .

QA (Print/Sign) Date

Section 5 - INSPECTION (Issue Class: Nonconformance Only)
Inspection Number: N/A
Inspection Results: N/A

N/A - :
Inspector (Print/Sign) Date

W

w————————_‘



Lockheed Environmental Systems & Technologies Co. -

Lockheed Analytical Services

975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 L ’ .

Telephone 702-361-0220 800- 582 7605 Facsimile 702-361-8146  ° ) . A

LOCKHEED MARTIN:?

September 29, 1995

Ms. Joah Kessnef |
‘Bechtel Hanford, Inc."

345 Hills

P.O. Box 969

Richland, WA 99352

. RE:  Log-in No.: : - L5287

Quotation No.: o S Q400000-B
SAF: . o ‘ _ B95-083
Document File No.: g ‘_ 0907596
BHI Document File No.: ' 271

'SDGNo.: .. .~ LKs287

The attached data report contains the analytical results of samples that were submitted to
Lockheed Analytical Services on September 7, 1995. The temperature of the cooler upon
receipt was 3°C. Sample containers received agree with the chain-of-custody documentation.’
Sampie containers were received intact. Samples were recelved in tlme to meet the analytlcal
. holdlng time reqmrements

The case narratives mcluded in the following attachments provide a detailed descript'i'on of all
events that occurred during sample preparatlon analysis, and data review specific to the
samples and analytlcal methods requested :

"~ . .Alist of data qualifiers, chain-of- custody forms, sample receiving checklist, and log in report

are also enclosed representlng the samples recelved wnthln this group.

If you have any questlons concermng the analyS|s or the data please call Kathleen Hall at
(509) 943 4423. : ,

0060003



Lockheed Analytical Services - - L : Log-in No.: L5287
S Quotation No.: Q400000-B

SAF: B95-083

Document File No.: 0907596

BHI Document File No.: 271

: -SDG No.: LK5287

Release of thrs data report has been authorized by the Laboratory Dlrector or the Director’s
, desrgnee as evrdenced by the foIIowmg S|gnature

" | 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.” :

Srncerely,

m%w e

- Kathleen M. Hall
~ Client Services Representative

cc:  Client Services . = ' , ’
- Document Control . ‘ ' ‘

- 000004



Lockheed Analytical Services S ' - " Log-in No.: L5287

Quotatlon No.: Q400000-B

: ' SAF: 'B95-083

Document File No.: 0907596

- BHI Document File No.: 271
' SDG No.:. LK5287

" CASE NARRATIVE
_ INORGANIC TOC ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: initial and continuing calibration verification, |n|t|aland‘cont|nu1ng calibration
_.blanks, method blank(s), laboratory control sample(s) matrrx splke sample(s) and -
duplicate sample(s). :

Preparatron and AnaIyS|s Requuements

Two soil and two solid ‘waste samples were recelved for LK5287 and analyzed in batch
907 bh for selected analytes as requested on the chain’ of custody Quality control
‘analysrs was performed on. the followmg sample ‘

ClentiD | rtaL# | S Method

BOGCK6 |L5287-10 | DUP | 9060 Total Organic Carbon

Holding T|me Requnrements
All samples were analyzed wnthln method specnﬁc holdlng tlmes

. Method Blanks

The concentration Ievels of aII the requested analytes in the method blank were below
~ the reportrng detectlon limits. :

Internal Quality Control ‘ ~ ~ :
. All Internal Quallty Control were within acceptance lrmrts with the following exception:

For Method 9060 Total Organlc Carbon for sonl and solid waste (1) The TOC values are
calculated by subtracting-TIC values from TC values. Therefore, only a duplicate
sample result and RPD are reported in the QC section. The duplicate sample precision
was outside of acceptance limits. ' All associated samples are flagged with an "*".

Kay lVlcCann
- Prepared By

September 25, 1995

Date ,
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Lockheed Analytical Services . C SRR Log-in No.: L5287
- o - ‘ Quotation No.:- Q400000-B
‘ SAF: B95-083

Document File No.: 0907596

- BHI Document File No.: . 271

-SDG No.: LK5287

© CASE NARRATIVE
INORGANIC METALS ANALYSES

The routrne 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- dlgestlon) splke
- samples, matrix sprke (predigestion) sample(s), duplicate sample(s).

Preparation and AnafysiS 'Requirements

All samples were received on September 7, 1995. The samAples were logged in-as
L5287 and were prepared and analyzed in batch 907 bh.

Holdmg T|me Requrrements ,
® All samples were analyz,ed within the rnethod-speeific holding times.
, Method Blanks

° The concentration levels of all the requested analytes in the method blank were below
the reportlng detectlon limits. ,

i ‘Internal Quality Control

° ‘All Internal Quality Control were within acceptance limits with the following

exceptions: The matrix spike recoveries for antimony (58%), cadmium (150%),

. copper (126%), lead (166%), and thallium (51%) were outside of acceptance limits.

The recoveries based on the LCS Solid ERA #222 (antimony 122.2%, cadmium

97.5%, copper 104.2%, lead 100.4%, and thallium 130.7%) were all within the

manufacturers control I|m|ts indicating the analytlcal system was operating within
control I|m|ts

°® The matrix spike recoveries for aluminum, chromium, iron, manganese and zinc
exceeded the 75-125% acceptance limit, however, the sample concentration is
consndered significant (i.e., greater than four times the spiking level) relative to the
“amount splked into the sample Therefore the data are not quallfled

L . The duphcate sample precrsnon»forv alumlnum (59%), chromium (30%), manganese
(23%) and zinc (42%) were outside of acceptance limits indicating variability may be
attributed to the inhomogeneity of soil and solid waste samples of this type.

Sample Results.

000005



Lockheed Analytical Services

] Results are reported on a dry weight basis.

Shellee McGrath
Prepared By

Log-in No.: Lb287

Quotation No.: Q400000-B
SAF: B95-083

Document File No.: 0907596
BHI Document File No.: 271
SDG No.: LK5287

September 25, 1995
Date

000007



Lockheed Analytical Services ' - Log-in No.: L5287
Quotation No.: Q400000-B
SAF: B95-083
- Document File No.: 0907596
BHI Document File No.: 271 -
SDG No.: LK5287

CASE NARRATIVE
INORGANIC TOTAL URANIUM 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, and matrix spike duplicate samples.

Preparation and Analysis Réquir'ement‘s‘

All samples were recelved on September 7, 1995. The samplés were logged in as
L5287.

Holding Time Requirements

All holding time requirements were met.

Total Uranium

The Total Uranium analysis was performed using LAL-91-SOP-0168. All samples were
prepared in Workgroup U TOTAL KPA LAL-0168_27388 with a Method Blank (MBB),
Laboratory Control Sample (LCS1), Duplicate (DUP) and Matrix Spike (MS). No

problems were encountered during preparatlon or analysis. All QC criteria were met
and no reanalysis was performed. : ‘

~ Shellee McGrath September 25, 1995
' PrepaAred By : ' Date

000003



Lockheed Analytical Services ’ Log-in No.: L5287
' ' Quotation No.: Q400000-B

SAF: -B95-083

Document File No.: 0907596

BHI Document File-No.: 271

SDG No.: LK5287

CASE NARRATIVE
-RADIOCHEMICAL ANALYSES

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

Alpha Spectrometry
- Analytical Method Isotopic P/utonium

The lSO‘[‘OplC plutonlum analysis was performed using standard operatlng procedure (SOP),
LAL-91:SOP-0108. ' The samples were ‘analyzed in workgroups 27298 and 27305. No -
problems were encountered during anaIyS|s and all QC criteria were met. No re-analyses were
_performed. : :

Gamma Spectrometry
Analytical Method Gamma Spectrometry

- The gamma spectrometry analysis was performed using SOP, LAL-91-SOP-0064. The
samples were analyzed in workgroups 27296 and 27304. No problems were encountered
during the analysis and all QC criteria were met with the following exception: Elevated
activity in the client samples and limited aliquot volumes caused the minimum detectable
activities (MDAs) to be above the client reporting detection limit (RDL) for both workgroups.
Data quality is not believed to be adversely affected. No re-analyses were performed.

Gas Proportional Counter

Analytical Method Gross‘Alpha/Béta

The gross alpha/beta analysis was performed using SOPs, LAL-91-SOP-0060 and LAL-91-
SOP-0061. The samples were analyzed in workgroups 27297 and 27307. No problems were
encountered during analysis and all QC criteria were met with the following exceptions: The
matrix spike (MS) recoveries were out of QC criteria in workgroup 27297 due to a problem
with the MS flattening. The MS was somewhat fluffy and clumping, therefore we could not
spread an even flat layer across the planchet. This caused a much higher counting efficiency
(unmeasurable) than off the quench curve. Because all other QC criteria were met data
quality is not believed to be adversely affected. The alpha MS recovery was out of criteria
due to the effect of alpha spiking a soil matrix in workgroup 27307. Because all other QC

criteria. were met data quality is not believed to be adversely affected. No re-analyses were
performed. .

000009



Lockheed Analytical Services o ' " Log-in No.: L5287
‘ : Quotation No.: Q400000-B

‘ . - SAF: B95-083 .

" Document File No.: .0907596
" BHI'Document File No.: 271
.-SDG No.: LK5287

Liquid Scintillation Counfer
Ana/ytlca/ Me thod Carbon— 14

The carbon 14 anaIyS|s was performed using SOP, LAL 93-SOP-0209. The samples were
analyzed in workgroups 27176 and 27177. No problems were encountered during analysis
and all QC criteria were met with the following exceptions: The MS was out of QC criteria

in workgroup 27176. Because the MS spike amount was < 10% of the sample activity data
quality is not believed to be-adversely affected. The MS was out of QC criteria in workgroup
27177. Because the MS spike amount was only 20% of the sample activity data quality is
‘hot believed to be adversely affected. The relative error recovery was out of QC criteria in -
workgroup 27177, possibly due to sample inhomogeneity. Data quality is not believed to be

" adversely affected No re-analyses were performed

Analytical Method Nickel-6 3

The nickel-63 analysis was performed using SOP, LAL-93- SOP-0224. The 'samples were
analyzed in workgroups 27693 and 27695. No problems were encountered durmg the
analysis and all QC crltena were met: No re- analyses were performed -

‘ .Analyt/cal Method Trltlum

The tritium analy5|s was performed usmg SOP LAL 91-SOP-0067. The- samples were:
analyzed in workgroups 27299 and 27306. No problems were encountered dunng analysis
and aII Qc crlterla were met.. No re- analyses were performed.

Andrea Tippett , o - ~ September 27, 1995
Prepared By . . o - Date

-000010"



Account:

;‘"fﬂ'?“" 5. 1517

LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (1ln0O1)

Sep 07 1995,

Login Number:
Bechtel Hanford,

596

05:11 pm

L5287
Inc.

* Richland, WA

Project: BECHTEL-HANFORD Bechtel Hanford PrOJect

L5287-1. \ - 'BOGCTY" - 25-AUG-95 07-SEP-95 22-SEP-95
temp 3; SAF# BQS 083 ‘
Location. 157
SolidWaste 8 S SCREENING
L5287-2- e 7 BOGCK6S .26=-AUG=95. Q7-SEP-95 22-SEP-95
temp 3; SAF# B95 ~083 '
Location: 157
Soil 4 S SCREENING Hold:22-FEB-96
1.5287-3. . : : HSBOGCL7Z - oyl ks 27=AUG=95:.07-SEP-95 22-SEP-95
temp 3; SAF# B95 083 -
Locatlon' 157 .
Soil 4 S SCREENING Hold:23-FEB-96
L5287-4 . " *BOGCM9 - 28-AUG~95707=SEP-95 22-SEP-95
temp 3; SAF# B9S5- 083
Locatlon' 157
SolidWaste 8 S SCREENING
L5287=5. B T BOGET 9  25-AUG-95 07=SEP-95 22-SEP-95
temp 3, SAF# 95 083
Location: 157
SolidwWwaste 8 S C~-14 LAL-0209 Hold:21-FEB-96
SolidWaste 8 S GAMMA SPEC LAL-0064 Hold:21-FEB-96
SolidWaste 8 S GR ALP/BETA LAL-0060 Hold:21-FEB-96
Solidwaste 8 S..NI-63 LAL-0224 Hold:21-FEB-96
SolidWaste 8 S PU-ISOTOPIC LAL-0108 Hold:21-FEB-96
SolidWaste 8 S TRITIUM(H3) LAL-0067
SolidWaste 8 S U TOTAL KPA (INORG) Hold:21-FEB-96
L5287-6 L BOGCJT9" © .25=AUG-95 07-~SEP-95 22-8SEP-95
temp 3; SAF# B95-083
Location: RAD2 (RM156)
ScolidWaste 8 S 6010 ICP METALS Hold:21-FEB-96 -
SolidWaste 8 S PERCENT SOLIDS Hold:08-SEP-95
L5287-7 e - :BOGCJTY 4 25=AUG=95 07-SEP-95 22-SEP-95
temp 3; SAF# 895 083
Location: RAD2 (RM156) -
SolidWwaste 8 S 9060 TOC Hold:22-SEP-95

Page 1
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- LOCKHEED ANALYTICAL SERVICES
- LOGIN CHAIN OF CUSTODY REPORT. (1lnO1l)

" Sep 07 1995,

Login Number:
Bechtel Hanford, Inc.

Account: 596

05:11 pm
L5287

* Rlchland WA

Project: BECHTEL-HANFORD Bechtel Hanford PrOJect

LL5287=85 " i U 22-SEP-95
temp 3; SAF# B95 083
Location: 157 ‘
Soil 4 S C-14 LAL-0209 Hold:22-FEB-96
Soil 4 S GAMMA SPEC LAL-0064 Hold:22-FEB-96
Soil 4 S GR ALP/BETA LAL-0061 Hold:22-FEB-96
Soil 4 S NI-63 LAL-0224 Hold:22-FEB-96
"Soil 4 S PU-ISOTOPIC LAL-0108 Hold:22-FEB-96
Soil 4 'S TRITIUM(H3) LAL-0067 Hold:22-FEB-96
Soil 4 S U TOTAL KPA (INORG) Hold:22-FEB-96
L5287=9 . BOGCK6 ...... 26=AUG=95 - 07-SEP-95 22-SEP-95
temp 3; SAF# B95 083 : .
Location: RAD2(RM156) : _
Soil 4 S 6010 ICP METALS Hold:22-FEB-96
Soil .4 S PERCENT SOLIDS . Hold:09-SEP-95
L5287~1O B0 - 22-8SEP-95
temp 3; SAF# B95-083
Location: RAD2 (RM156)
Soil 4 S 9060 TOC

5. 07-SEP-95 22-SEP-95
Location: _ :
Soil 4 S C-14 LAL-0209 Hold:23-FEB-96
Soil 4 S GAMMA SPEC LAL-0064 Hold:23-FEB-96
Soil 4 S GR ALP/BETA LAL-0061 Hold:23-FEB-96
Soil 4 S NI-63 LAL-0224 Hold:23-FEB-96
Soil 4 S PU-ISOTOPIC LAL-0108 Hold:23-FEB-96
Soil 4 S TRITIUM(H3) LAL-0067 Hold:23-FEB-96
Soil 4 S U TOTAL KPA (INORG) Hold:23-~-FEB-96
L5287-12. .5 BOGCLZ - - . ,27-AUG=95 07-SEP-95 22-SEP-95
temp 3; SAF# B95-083 . ' - ‘ -
Location: RAD2 (RM156)
Soil 4 S 6010 ICP METALS Hold:23-FEB-96
Soil 4 S PERCENT SOLIDS Hold:10-SEP-95
L5287-13. - “ BOGCL7 " o 27~AUG=95 07-SEP-95 22-SEP~95
temp 3; SAF# B95-083
Location: RAD2 (RM156) :
Soil 4 S 9060 TOC Hold:24-SEP-95

Page 2
000045
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| 15287=14

° LOCKHEED ANALYTICAL SERVICES
'LOGIN CHAIN OF CUSTODY REPORT (1no01)
Sep 07 1995, 05:11 pm

R . Login Number: L5287 , o : :
Account: 596 Bechtel Hanford, Inc. *¥ Richland, WA
.Project: BECHTEL-HANFORD Bechtel Hanford Project

B ute

=14 BOGCMY 8=AUG=95 07-SEP-95. ' 22-SEP-95
temp 3; SAF# B95-083 o . ‘ g
Location: . 157 o ' ' _
Solidwaste 8 S C-14 LAL-0209 . Hold:24-FEB-96-
Solidwaste 8 S GAMMA SPEC LAL-0064 Hold:24-FEB-96
SolidwWaste 8 S GR ALP/BETA LAL-0060 Hold:24-FEB-96
SolidWwaste' 8 S NI-63 LAL-0224 Hold:24-FEB-96
Solidwaste 8 S PU-ISOTOPIC LAL-0108 Hold:24-FEB-96
Solidwaste 8 S TRITIUM(H3) LAL-0067 :
SolidwWwaste 8 S U TOTAL KPA (INORG) Hold:24- FEB 96 -

87+ AUG= 95 07-SEP-95 . 22-SEP-95
temp 3; SAF# B95-083 ) ] , i .
Locatlon' RAD2 (RM156) :
SolidWaste 8 S 6010 ICP METALS . Hold:24-FEB-96
SOlidWaste 8 S PERCENT SOLIDS: . Hold:11-SEP-95

UG~95 07-SEP-95 . - 22~SEP-95

Locatlon' RAD2 (RM156)

SolidWaste 8 S 9060 TOC . ‘ ~ Hold:25-SEP-95 ,
L5287~17 _ . REPORT:.TYPE: 5. 07-SEP-95 -  22-SEP-95
SAF# B95-083

Location: E

Water 1. S EDD - DISK DEL.

Water -1 S INORG TYPE 2 RPT +

‘Water .1 .S RAD RPT TYPE-2

Péée 3‘ , - . § ' ‘ |
'Signatﬁre. )éJCAf?glg/
pate: __ 97 "1,5" 000016
C9¢ 1596




Westinghouse Hanford 009517
Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST |
Page of 2
|Collector HULSE, KARL Contact/Requestor  ENCKE, DAVID B. Tel No.  373.3461 MSIN X5.53 FAX
SAF Number B95-083 Sample Origin /50 /9/{,[__/4 Purchase Order/Charge Code
Iiject Tidle 100 EFFL Pipe Logbook # WHE- 1 - 205 s Ice Chest # Sl 2 Temp.
Shipped To (Lab [Method of Shipment —. - Bill of Lading/Alr Bill No.
| pped To (Lab)  Lockheed cthodof Shlpment .~ 41 EXCCESS ° ¢/ No
[Protocol  RCRA lDau Turmaround  PRIORITY Offsite Property No.
Sample No. Lab. ID * Date Time | No/Type Container |Sample Analysis Perservative
% R Al ADGPC B i
19 X 8/25/95 1300 ( ') é&’_‘ﬁé '-) 2(:-([)183”‘?};:(& o )SGC;_;’E?{“ (GBDPC), Pu-238, 239/240, TOTAL URANIUM, Ni-63, C-14, TRITIUM, GAMMA SPEC, Newe
/25" »-'7 % ICP METALS TAL (6010) .
BOGCI9 X | snsps | 1300 | () B, Ko & Cocf
BOGCI9 x | snsws | 1300 | (/) 20 P RAD Scroen (Lab spesific) Hove
125 i TOC (9060)
BOGCJ9 X | 82sm5 | 1300 | () €84 4 Keop (o
Sed il G GROSS Alpha (GADGPC) Gross Bata (GBDPC), Pu-238, 239/240 TOTAL URANIUM, Ni-63, C-14, TRITIUM, GAMMA SPEC
BOGCK6 St | snems | osts | (p woeﬁ; < - fvonme
BOGCK6 SE | 826195 | 0815 | (/) 125 P 1CP METALS TAL (5010) Netn Conl
BOGCKS6 SE | 812695 | o81s | (py 20 P RaD Screen (Lab specific) Nowe
BOGCK6 SE | 826/95 | o815 | (j) 125 P TOC (5060) Xee » Cosf
CEEY A - i .
L7 st | 82798 1530 ( { ) é’),._ GROSS Alpha (GADGPC) Gross Bats (GBDPC), Pu-238, 239/240 TOTAL URANIUM, Ni-63, C-14, TRITIUM, GAMMA SPEC Now<
BOGCL7 ‘ SE | 82795 | 1530 | ()) 125 P ICPMETALS TAL (6010) Keey Corl
BOGCL7 SE | 8n79s | 1530 | (/) 20 P RaD) Scroen (Lab specific) powe
BOGCL7 SE | 8195 | 1530 | () 125 P ToC (9050) Keep Cosl
SSIBLE SAMPLE HAZARDS/REMARKS MSDS Yes 0  No x SPECIAL INSTRUCTIONS e Hold Time L
List all known wastes. 5"““ﬁ/‘ 505 CM7 /2 ,{,J;mc_'/-.‘v( Some Limes SGwple volume 0y lomy 7‘(‘/ ,Sunlulc Mafreix dox
other /s scale,
Relinquished By Print Sign Date/Time [Received By Sign Matrix *
’ ] . _ .
KNE futee Rk Z’;éfzz . ‘//5/5 s reyo Av\erA L H (e AL —vé”e* W 7 95 / it :cdumno'l' ¢ oL - ﬁ fifd,
Relinquished By Dute/Time Received By SO = Solid T = Tisue
- SL = Sludge Wl = Wipe
n " - w = W L = Liquid
Relinquished B’S Date/Time Received By Date/Time o = Oiim: v = Vl::;“im
Q\, A = Air X = Other
~{JRelinquished B)o Date/Time [Received By Date/Time
M |
\‘.‘ FINAL SAMPRE | Disposal Method e.g Retum to per lab procedure, used in p Disposed By Date/Time
DISPOSITION
v
-
f\'\

C.O.C#

All samples containing hazaradous materials shall be picked up by requestor and returned to parent contalner or site of origin.

A-6001-500 (07/85)




. . , ' C.O.C#
Westinghouse Hanford , - 009517 .
Company - CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST _ :
' Page 2 of 2
|Collector  HULSE, KARL Contact/Requestor . ENCKE, DAVID B', Tel No. 373.3461 MSIN X5.53 FAX
SAF Number B95-083 ISample. Orgn /., A £ 0 ' Purchase Order/Charge Code
roject Title 100 EFFL Pipe F[.ogb@k# W< - e esT 452 lee Chestt o,/ o5 > Temp.
Shipped To (Lab) ‘ Method of Shipment P S Bill of Lading/Alr Bill No.
. Lockheed Fedegal £ xpeecgs
rotocdl RCRA Il)ata Tumaround PRIORITY Offsite Property No.
Sample No. Lab. ID ] Date Time | No/Type Container |Sample Analysis - Perservative
250 4/ GROSS Al GADGPC Gross B GBDPC), Pu-238, 239/240, TOTAL URANI Ni-63, C-14, TRI GAMMA SPEC,
BOGCM9 x | soows | 1328 | (1) g 3G T oo oy a (aBDFC) UM, Ni€3, C-14, TRITIUM, Noae
BOGCM9 X | smoms | 1325 | (h.- 60 G ICPMETALS TAL (6010) Coolio 4C
BOGCM?9 X |s830ms | 1325 | () 20P RAD Scrcen (Lab specific) None
BOGCMS x |snoms | 1325 [ () 60 G  TOC (9060) COOLTO4C. |rzz
!
[POSSIBLE SAMPLE HAZARDS/REMARKS MSDS Yes O No o SPECIAL INSTRUCTIONS ~ Hold Time e £
List all known wiistes. Some Frmes Sa M//c voleme vas /;m‘..ﬂj_ Samp Y /’74 e o Ao
‘ ‘ oTheg |5 Scule
Tl:linquishadBy Print Sign Date/Time [Received By Print ~ Sign Date/Time Matrix *
- P B - T - = i o= : i
,«@ false A5 Hkoy /8 /i tove N Ak, M A A K AT /Ofuc; s Tsal DS - xm;
linquished By ; : "Daté/Time [Received By ' Date/Time s0 = ss:ld"i d““' T = Tissue
- SL = Sludge WI = Wipe
— - - - W = Water L = Liquid
[Relinquished By o Date/Time |Received By Date/Time o = oil V = Vegetion
= A = Air X = Other
{Relinquished By W Date/Time Received By Date/Time
FINAL SAMPLE | Disposal Method ¢.g Return to per lab procedure, used in p Disposed By Date/Time
DISPOSITION. : .

) b L DAD

All samples contalning hazaradous materials shsll be picked up by requestor and returned to parent container of site of origin.

A-6001-500 (07/85)
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POGE<CmY , ///Z.)’ .

95 15: 9

SAHPLE STATUS REPORT FOR N 5894, RAD SCREEN - c qffl ]R!TDiIEkSE 9/ 1/ |
ogmcuan /31795 13:28 SAMPLE HAS NOT BE

RECEIVHD: 8/31/95 15:26 ’

OUT OF 00D  CIARCE

. RANGE? ANS? CODE

k3 3.4 2xx kKKLEE

ER. RESULTS OR STATUS
el N Y E61772

PIONEOREN L P X Y T T Tkt

§211 TOT—ACI " < 5.00000E 01 pCi/G

< Ak ~i—£—--*ﬂ§-r~ki1-x

END OF REPORT 50 cpm o e 250ml Glass bofffe
. E(/c/ /?eu(,\ys W‘"f"" : ’ o

09/05/95 07:34  B373 3176 2225 3B s+» F.A.S. @002
206¢T9 o f/ %3
.SAMPLE STATUS REPORT FOR N 5883. RAD SCREEN -B8&Ed8 ~~ TIME: 9/ 5/95 7:45
DISPATCHED: ".8/31/95 ..13:28 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 8/31/95 15:24‘. ,
- o "OUT OF GOOD CHARGE
EXT. DETER. RESULTS OR STATUS RANGE? ANS? CODE
Fkkkk Sokkkdokdkk ﬁ*******ﬁﬁ*mﬂ**h*ﬁiﬁrﬂh** skekk dkdk,  Sxkksckdk
4271 TOT—ACT < 5.00000E 01 pCi/G : : N Y E6177v2
09/01/85  13:25 B3I73 3178 . 2228 3B =sa F.ALS. @0.08
/?OCC"JG‘ v IS
SAMPLE STATUS REPORT FOR N 5885. RAD SCREEN RO6EKS 77 TIME 97 1795 13:14
DISPATCIILD: 8/31795 13:28 SAMPLE HAS NOT BEEN SLURPID .
- RECEIVED: - 8/31/95 15:25 ‘ o “
’ ' - .OUT OF GOOD CIIARGE -
EXT. DETER. ~ RESULTS OR STATUS o . RANGE? ANS? CODE
hkik dkEkkkEkkE t****t*ti.xLLLLLL;‘-L..‘,..":...-*LAL-LL ] k& *ik% LTrrrxx
4271 TOT-ACT < 5.00000E 01 pCi/C : ' N Y [61772
09/01/95 i3:a4 '5‘34;'3;:6.;_;__ _ . 222§ 38 <ws F.ALS. | @Goos
| L | | 0CC47 ‘2/ bs
SAMPLE STATUS REPORT FOR N 5881. RAD SCREEN 7o¥MEL 97 19s 13:14
-DISPATCHED: 8/31y95- 13:28 - SAMPLE HAS NOT BECN SLURPED
RECEIVED: 8/31/85 15:24 o
' ‘ 3 : *«~OUT OF GOOD CHARGE -
FX1. .NEIER. Rt\llLl\ OR SIATUS . : ~  RANGE? ANS? CODE
wdoicde  dedcdodkck ik ke %&L*k%ﬁﬁﬂ&&k&i.&ﬁall.L Ex T TEE  ickExX
1271 TO_T—I\CT_ . < 5.00000E 01_ pCi/G. . N Y -EGL772

. END OF REPORT | B | : | 000019

LG5y
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- Sample Login
Login Review Checklist

Lot Number (52%)

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

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning

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

' SAMPLE SUMMARY REPORT _ YES NO N/A Comment

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?

B L <t

LOGIN CHAIN OF CUSTODY

B
2
>
(=]
=
=

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

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

SAMPLE RECEIVING CHECKLIST YES NO N/A Comment

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

- - o 000020
Ml s 2L D > pr-ge

-primary review signature ’ date sccondary review signature date .
Cycsic




Ya13445, 152y ;
M chrsow793L0003

Revision 4-
SAMPLE CHECK-IN LIST
Date/Time Received: -7 -45 /@‘\UO SDG#:  ~ |}
Work Order Number: p\vs- SAF #: AGS-OXY:

Shipping Container ID: 5™ L - {2  Chain of Custody # o950

1. Custody Seals on shipping container intact? Yes [ No []
2. Custody Seals dated and signed? Yes [X] No []
3. Sample temperature ;3 4(:,

4. Vermiculite/packing materials is Wet [ ] Dry [
5. Each sample is in a plastic bag? Yes £<] No [ ]
6. Sample holding'times exceeded? | Yes [ ] No 1

7. Samples have:
tape hazard labels

X custody seals y appropriate sample labels

8. Samples are: 4 y :
X__in good condition eaking
broken . - have air bubbles
9. Is the information on the COC and Sample bottles in agreement?
Yesf™ No [ ] '

Notes:

Sample Custodian/Laboratory: /Lv(,M,Q( [AD . Date: F-)-73
Telephoned To: t, kUa,., Uhu on 9295 By A‘M{M.‘\/ A L

a3

000021

CYC759
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Lockheed Analytical Services ‘ E : : Page | of
Sample Receiving Checklist , - o )
Clieat Name: {)-W\,\HJ\ - \,\V./.f\ g‘J JobNo. LS2% 7 Cooler ID:

|COOLER CONDITION UPON RECEIPT ) :

K &
Temperature of cooler upon receipt: 3 C
temperature of temp. blank upon receipt:

No. * Commenta/Discrepancics

custody seals intact

chain of custody present

blue ice (or equiv.) present/frozen
rad survey completed

< < S| &

SAMPLE CONDITION UPON RECEIPT

No ¢ Comments/Discrepancics

all bottles labeled

samples intact .

proper container used for sample type
sample volume sufficient for analysis

K R < R ?

proper pres. indicated on the COC
VOA's contain headspace }VM
arc samples bi-phasic (if so, indicate sample ID’S): sy

MISCELLANEOUS ITEMS

. Yes i No * Comments/Discrepancics
|samples with short holding times ' Y

samples to subcontract : \ . {

ADDITIONAL COMMENTS/DISCREPANCIES

oAb
Completed by / date: W,.QX 4-2 1y

Seat to the clicnt (date/initials): : ** Clicnt’s signature upon receipt:

m’ = contact the appropriatc CSR of any discrcpancics immedistcly upon roceipt

- - -
"'Qlaue reviow this information ind retum via facsimille to the appropriatc CSR (702) 361-8146 -

2200

version 2.0 (11/11/94)

-



96134445, 1526

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

BOGCJ9 — L5287-1 SolidWaste .SCREENING~

L5287-5 SolidWaste .C-14 LAL-0209 -
L5287-5 S SolidWaste . GAMMA SPEC LAL-00
L5287-5 _ SolidWaste -GR ALP/BETA LAL-0
L5287-5 o SolidWaste NI-63 LAL-0224-
L5287-5 : SolidWaste -PU-ISOTOPIC LAL-0
[ 5287-5 SolidWaste -TRITIUM(H3) LAL-O
L5287-5 SolidWaste U TOTAL KPA (INOR
L5287-6 * SolidWaste .6010 ICP METALS -
L5287-6 ‘ SolidWaste - PERCENT SOLIDS -
‘ 15287-7 4 SolidWaste 9060 TOC -
BOGCK6 — ' L5287-2 g Soil - SCREENING ~
, L5287-8 Soil -C-14 LAL-0209 -
1L5287-8 , Soil . GAMMA SPEC LAL-00
[ 5287-8 . Soil .GR ALP/BETA LAL-0
L5287-8 - Soi1 .NI-63 LAL-0224 -
L5287-8 ~ Soil . PU-ISOTOPIC LAL-0
L5287-8 ~ Soil . TRITIUM(H3) LAL-0
L5287-8 ~ Soil - U TOTAL KPA (INOR
L5287-9 o Soil - 6010 ICP METALS
L5287-9 : Soil - PERCENT SOLIDS -
. L5287-10 , Soil . . 9060 TOC .
BOGCL7 — L5287-3 Soil . SCREENING ~
 L5287-11 Soil -C-14 LAL-0209 -
L5287-11 - . ' Soil .GAMMA SPEC LAL-00
L5287-11 Soil .GR ALP/BETA LAL-0
- L5287-11 Soil NI-63 LAL-0224 -
L5287-11 Soil -PU-ISOTOPIC LAL-0
15287-11 Soil . *TRITIUM(H3) LAL-0
L5287-11 , Soil *U TOTAL KPA (INOR
15287-12 Soil + 6010, ICP METALS .
L5287-12 Soil - PERCENT SOLIDS,
L5287-13 , Soil - 9060 TOC .
BOGCM9 _ L5287-4 SolidWaste . SCREENING -
.. L5287-14 ' SolidWaste C-14 LAL-0209 -
L5287-14 - SolidWaste - GAMMA SPEC LAL-00
L5287-14 SolidWaste -GR ALP/BETA LAL-0
L5287-14 ' ~ SolidWaste -NI-63 LAL-0224-
L5287-14 SolidWaste .PU-ISOTOPIC LAL-0
L5287-14 SolidWaste - TRITIUM(H3) LAL-0
 L5287-14 © SolidWaste -U TOTAL KPA (INOR
L5287-15 SolidWaste -6010 ICP METALS -
L5287-15 © SolidWaste - PERCENT SOLIDS.
L5287-16 SolidWaste . 9060 TOC _
REPORT TYPE. . - 15287-17 _ Water EDD - DISK DEL. -
- _° Ls287-17 . Water . INORG TYPE 2 RPT
L5287-17 Water RAD RPT TYPE 2
000023

CYCTvy



2 pean
B

y
R
& 3 ’J‘.’;ﬁ‘iﬁ

LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCJ9 Date Collected:

25-AUG-95

Matrix: SolidWaste - Date Received:

07-SEP-95

Percent Solids: 72.44

Total Organic Carbon mg/kg 9060 < 21. 140 u

22-SEP-95

27328

L5287-7

000025



' LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCK6 Date Collected:

26-AUG-95

Matrix: Soil Date Received:

07-SEP-95

Percent Solids: 77.65

Total Organic Carbon mg/kg 9060 2400 130 *

22-SEP-95

27328

L5287-10

000026



: LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCL7 Date Collected:

27-AUG-95

Matrix: Soil Date Received:

07~-SEP-95

Percent Solids: ©58.39

Total Organic Carbaon mg/kg 9060 19000 170 *

22-SEP-95

27328

L5287-13
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LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID:

BOGCM9 Date Collected:

28-AUG-95

Matrix: SolidWaste

Date Received:

07-SEP-95

Percent Solids: 67.85

Total Organic Carbon

mg/kg 2060 < 22. 150 U

22-SEP-95

27328

L5287-16

000023
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. LOCKHEED .ANALYTICAL SERVICES

#

I3

%

Sample

Results

Client 'Sample ID:  BOGCJ9

Date Collected: 25-AUG-95

Matrix: SolidWaste

Date Received: 07-SEP-95

Percent Solids: 72.44

|"Data” [Ditution] " Date .| tAS | -LAS _

2l Quat:f; - - Anatyzed: Batqh:[D’Sample ;D“
ALUMINUN mg/Kg | 6010 | 7300 39. * 5 |25-sEp-95 | 27389 | L5287-6
ANT IMONY . mg/Kg | 6010 | < 16. 16. N 1 |21-sep-95 | 27389 . | L5287-6
ARSENIC mg/kg | 6010 | < 130. 130 5 |25-sEp-95 | 27389 | L5287-6
BARIUM - mg/kg | 6010 130 5.7 1 |21-sep-95.(.27389 | L5287-6
BERYLLIUM mg/Kg | 6010 <0.27 0.27 1 21-SEP-95 | 27389 | L5287-6
[caomrum ma/Kg | 6010 17.. 6.8 N 5  |25-SEP-95 | 27389 | L5287-6

CALCIUM mg/Kg | 6010 | 15000 8.7 1 |21-sep-95 | 27389 ;5287-6§'
CHROMIUM mg/Kg | 6010 4300 4.1 * 5'. |25-SEP-95 | 27389 | L5287-6
COBALT mg/Kg 6010 | < 8.2 8.2 - 5 25-SEP-95 | 27389 | L5287-6

|coppER " mg/Kg 6010 39. . 4.1 N 5 25-SEP-95 | 27389 | L5287-6
IRON mg/kg | 6010 | 690000 16. 5 |25-SEP-95 | 27389 | L5287-6
[ mg/kg- | 6010 | < 76. 76. N 5 |25-sEp-95°| 27389 | L5287-6
|MAGNESTUM mg/Kg | 6010 2300 14. ' 1 |21-sEp-95 | 27389 | L5287-6
MANGANESE ma/Ka. .| 6010 | 1400 2.7 * 5  (25-SEP-95 | 27389 | L5287-6
NICKEL ma/kg. | 6010 | 16. 4.1 1 |21-sep-95 | 27389 | L5287-6
POTASSIUM mg/Kg | 6010 | < 160 160 "1 . |21-sEp-95 | 27389 | L5287-6
| sELENTUM mg/Kg | 6010 | < 120 120 5 |25-Sep-95 | 27389 | L5287-6
SILVER mg/Kg 6010 | <5.4 B 5.4 5 25-ssp-§5v 27389 | 1L5287-6
SODIUM mg/Kg | 6010 .| 260 9. | B 1 |21-sep-95 | 27389 | L5287-6.
THALLIUM mé/Kg 60'ip < 68. 68. - N | 5 25-SEP-95 27389 L5287-6
VANADIUM mo/Kg | 6010 | <5.4 5.4 5 |25-SEP-95 | 27389 | L5287-6
2INC mg)Kg‘ 6010° | 920 5.4 * 5 - |25-SEP-95 | 27389 | L5287-6

000033
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ALOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOGCK6 ; Date Collected: 26-AUG-95

Matrix: Soil

Date Received: 07-SEP-95

Percent Solids:

77.65

Constituent | tas LAS "
TR ) ' {Batch ID|Sample ID.
ALUMINUM 21-SEP-95 | 27389 | L5287-9
ANT IMONY mg/Kg 6010 < 15. 15. N 1 21-SEP-95 | 27389 | L5287-9
ARSENIC mg/Kg 6010 <25. | . , 1 21-SEP-95 | 27389 | L5287-9
BARIUM ma/Kg | 6010 56. 5.4 1 21-SEP-95 | 27389 | L5287-9
. | BERYLLIUM mg/Kg 6010 <0.26 | 0.26 1 |21-SEP-95. | 27389 | L5287-9
CADMIUM - ma/Kg 6010 <13 | 1.3 1 21-SEP-95 | 27389 | L5287-9
CALCIUM mg/Kg | 6010 14000 | 8.2 1 21-SEP-95 | 27389 | L5287-9
CHROMIUM mg/Kg 6010 24. 0.77 1 21-SEP-95 | 27389 | L5287-9
COBALT mg/Kg 6010 6.5 1.5 B 1 21-SEP-95 | 27389 | L5287-9
COPPER mg/Kg 6010 29. 0.77 1 21-SEP-95 | 27389 | L5287-9
IRON "ma/Kg 6010 28000 3.1 1 21-SEP-95 | 27389 | L5287-9
LEAD mg/Kg- | 6010 < 14. TR 1 |21-SEP-95 | 27389 | L5287-9
MAGNESIUM mg/Kg | 6010 4700 13. , 1 21-SEP-95 | 27389 | L5287-9
MANGANESE mg/Kg | 6010 280 0.51 1 [21-sep-95 | 27389 | L5287-9
NICKEL mg/Kg 6010 16. 3.8 1 21-SEP-95 | 27389 | L5287-9
POTASSIUM mg/Kg 6010 1000 150 B 1 21-SEP-95 | 27389 | L5287-9
SELENIUM mg/Kg ' | 6010 < 22. 22. 1 |21-SEP-95 | 27389 | L5287-9
SILVER mg/Kg | 6010 <1.0 - 1.0 1 21-SEP-95 | 27389 | L5287-9
SODIUM mg/Kg 6010 580 18. B 1 21-SEP-95 | 27389 | L5287-9
THALLIUM mg/Kg 6010 < 13. 13. 1 21-SEP-95 | 27389 | L5287-9
VANAD IUM ma/Kg 6010 52. 1.0 1 21-SEP-95 | 27389 | L5287-9
ZINC mg/Kg 6010 210, 1.0° 1 21-SEP-95 | 27389 | L5287-9

000034



- . LOCKHEED ANALYTICAL SERVICES

. Sample Results

Client Sample ID: BOGCL7 L Date Collected: 27-AUG-95

Matrix: Soil ‘ . ' ' Date Received: 07-SEP-95

Percent Solids: 58.39

. Date: | S LAss -
alyzed’|Batch: 1D Sample 107"

ALUMINUM ‘ mg/Kg | 6010 | 15000 9.8 : 1 21-SEP-95 L5287-12
ANTIMONY o ma/Kg ‘| 6010 | < 20. 20. N | 1. |21-sep-95-| 27389 | L5287-12
ARSENIC : | meskg | 6010 | s2. 33, B 1 |21-sep-95 | 27389 | L5287-12
BARIUM - mg/Kg | 6010 70. 7.1 . |1 . |21-ser-95 | 27389 | L5287-12
BERYLLIUM o ma/Kg | 6010 | < 0.34 | 0.34 BEE 21-sEP-95 | 27389 | L5287-12
CADMIUM _ | maskg . -6010 o<z T 1 21-SEP-95 | 27389 | L5287-12
cALCILM - maske | 010 | 2100 | 11. |- 1 21-SEP-95 | 27389 | L5287-12
CHROMIUM - narke | 6010 48. 1.0 | "1 |21-sep-95 | 27389 | L5287-12
COBALT . mg/Kg | 6010 7.2 2.0 | B 1 21-SEP-95 | 27389 | L5287-12
COPPER : : " mg/Kg 6010 95. 1.0 ' 1 21-SEP-95 | 27389 - | L5287-12
IRON - mg/Kg" |- 6010 | 280000 4.0 1 |21-SEP-95 | 27389 | L5287-12
LEAD : | maskg | 6010 | 400 19. | 1 |21-seP-95 | 27389 | L5287-12
MAGNESIUM ~ mg/Kg | 6010 | 1400 17. B | 1 21-SEP-95 | 27389 | L5287-12
MANGANESE - ' - | maskg 6010 550 0.67 1 21-SEP-95 | 27389 | L5287-12
NICKEL - o -mg/Kg | 6010 3. |- 5.1 o 21-SEP-95 | 27389 | L5287-12
POTASSIUM ‘ | makg | 6010 340 200 B | .1 |21-SEP-95 | 27389 | L5287-12
SELENIULM = - " ma/kg 6010 | "< 29. 29. 1 21-SEP-95 |.27389 | L5287-12
|SILVER ' S mg/Kg |-6010 | <13 | 1.3 | 1 21-SEP-95 | 27389 | L5287-12
SOD1UM o mg/Kg | 6010 390 | 2. B | 1 _|21-sEp-95 | 27389 ' | L5287-12
| THALLIUM . mg/Kg | 6010 | 20. 17. B - 1 21-SEP-95 | 27389 | L5287-12
VANADIUM = ' mg/Kg 6010 19. 1.3 1 21-SEP-95 | 27389 | L5287-12
2N : | merke | 6010 | 260 .3 |© | 1 21-SEP-95 | 27389 | L5287-12

000035
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‘. LOCKHEED ANALYTICAL SERVICES

Sahple'Résults

Client Sample ID: BOGCM9

Date Collected: '28-AUG;95

Matrix:. SolidwWaste

Date Received: 07-SEP-95

Percent Solids:

67.85

|Constituent. A LASE
5 . - v1D{Sample 1D
ALUMINUM mg/Kg | 6010 6900 43. * 5  |25-SEP-95 | 27389 | L5287-15
ANTIMONY ma/Kg | 6010 | <17. 17. N 21-SEP-95 | 27389 | L5287-15
ARSENIC mg/Kg | 6010 180 %0 |- B | 5 |25-sep-95 | 27389 | L5287-15
BARIUM mg/Kg | .6010 54. 6.2 | 8 1 21-SEP-95 | 27389 | L5287-15
" {BERYLLIUM ma/Kg 6010 <0.29 | 0.29 1 21-SEP-95 | 27389 | L5287-15
CADMIUM mg/Kg | 6010 8.7 7.4 N 5  |25-SEP-95 | 27389 | L5287-15
|caLciumM ' mg/Kg 6010 11007 | 9.4 B - 1 .|21-sEp-95 | 27389 L5287-15
{cHromIum mg/Kg | 6010 | 1600 4.b * 5  |25-SEP-95 |.27389 | L5287-15
COBALT na/kg | 6010 | < 8.8 . | 8.8 5. |25-sep-95 | 27389 | L5287-15
COPPER mg/Kg | 6010 25. o BN 5  |25-sEp-95 | 27389 | L5287-15
IRON . | mg/kg | 6010 | 600000 18. 5  |25-SEP-95 | 27389 | L5287-15
LEAD mg/Kg | 6010° | < 82. 82, | N 5  |25-SEP-95. | 27389 - | L5287-15
MAGNESIUM mg/Kg | 6010 250 15. | B |1 _ |21-SEP-95 | 27389 | L5287-15
MANGANESE mg/Kg | 6010 750 2.9 * 5 |25-sEP-95 | 27389 | L5287-15
NICKEL mg/Kg | 6010 14. 4.4 1 - |21-SEP-95 | 27389 | L5287-15
POTASSIUM mg/Kg | 6010 | < 180 - 180 | 1 21-SEP-95 | 27389 | L5287-15
SELENIUM ma/Kg | 6010 | < 130 130 5 |25-SEP-95 | 27389 | L5287-15
SILVER ) mg/Kg | 6010 < 5.9 5.9 5 . |25-SEP-95 | 27389 | L5287-15
SODIUM - | _mg/Kg | 6010 270 21. B 1 21-SEP-95 | 27389 | L5287-15
THALLIUM - mg/Kg 6010 < 74. 74. N 5 25-SEP-95 | 27389 | L5287-15
VANADIUM ma/kg | 6010 | <5.9 .| 5.9 5  |25-SEP-95 | 27389 | L5287-15
ZINC mg/kg | - 6010 S 750 5.9 * 5  |25-sEp-95 | 27389 | L5287-15

000036
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' LOCKHEED ANALYTICAL SERVICES

QC Data Summary For Reagent Blaqk,AnalysisA

‘[Constituent ite:: | Reagent. | Data-
o . - Btamk: |Qualifier
L , Lo Resabt =
[ALUMINUM mg/Kg | 5.8 | 27389 | 09/21/95 | < 5.8
TaNTIMONY mg/Kg 11.6 27389 | 09/21/95 | < 11.6
|ARSENIC mg/Kg 19.6 | 27389 | 09/21/95 | < 19.6
BARIUM © mg/Kg 4.2 27389 | 09/21/95 | < 4.2
|BERYLLIUM mg/Kg 2 27389 | 09/21/95 | < .2
CADMIUM ma/Kg. 1 27389 | 09721795 <1
* |CALCIUM mg/Kg 6.4 27389 | 09/21/95 < 6.4
*| CHROMIUM mg/Kg ) 27}89 09/21/95 < .6
COBALT mg/Kg 1.2 27389 | 09/21/95 | < 1.2
| coPPER . ma/Kg .6 27389 | .09/21/95 < .6
| IRON mg/Kg 2.4 27389 | .09/21/95 | 3.56 B
LEAD ma/Kg 11.2 27389 | 09/21/95 | < 11.2
. |MAGNESTUM mg/Kg . 10 27389 | 09/21/95 <10
MANGANESE " mg/Kg 4 27389 | 09/21/95 |° < .4
. {NICKEL mg/Kg 3 27389 | 09/21/95 <3
|PoTAsSIUM . mg/Kg 120 . 27389 | 09/21/95 | < 120
SELENIUM mg/Kg 17.4 27389 | 09721/95 | < 17.4
SILVER' mg/Kg .8 27389 | 09/21/95 < .8
SODIUM mg/Kg 1% | 27389 | 09/21/95 | < 14
THALLIUM mg/Kg 10°. .| 27389 |.09/21/95 <10
VANADIUNM ‘mg/Kg -8 | 27389 | 09/21/95 <.8
“{zINe mg/Kg - .8 27389 | 09/21/95 1.06 B
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LOCKHEED ANALYTI CAL SERVICES

QC-' Da'ta‘ Summa';ry‘ For Du‘pl‘icatfe Sample Analysis:

i

- METALS RESULTS

Client Sample ID BOGCMY ‘ (DUP)

ALUMINUM 27389 | L5267-15 | 09/21/95 | 6949. 12820 59

ANTIMONY o - mg/Kg | 27389 | L5287-15 | 09/21/95 | < 17. <17. b

ARSENIC R mg/Kg | 27389 | L5287-15 | 09/21/95 | 183.4 | < 140 b

BARIUM L mg/Kg | 27389 | L5287-15 | 09/21/95 | 54.02 76.82 59.
BERYLLIUM ‘ma/Kg | 27389 | L5287-15 | 09/21/95 | < 0.29 | <0.29 b ’
CADMIUM h - | mg/kg | 27389 | L5287-15 | 09/21/95 | 8.748 14.26 7.4
CALCIUM _ | markg | 27389 L5287-15i“09/2ﬁ/95 M4, |- 1364, 1500
CHROMIUM - ma/Ke | 27389 | L5287-15 | 09/21/95 | 1589. | 2152. 30

COBALT - | ‘ma/kg | 27389 | L5287-15 | 09/21/85 | < 8.8 <8.8 b

COPPER * - © |.ma/ke | 27389 | L5287-15 | 09/21/95 | 24.57 | 40.21 » - 37.
IRON u © | merke | 27389 | L5287-15 | 09721795 | 603500 | 571500 5

LEAD ' B mg/Kg | 27389 | L5287-15 | 09/21/95 | < 82. < 82. b

MAGNES UM . |. meskg | 27389 | L5287-15 | 09721/95 | 246.5 327.9 1500
MANGANESE - ma/kg | 27389 | L5287-15 | 09/21/95 | 749.0. | 939.0 23

NICKEL ma/Kg | 27389 | L5287-15 | 09/21/95 | 13.81 2.15 12.
POTASSIUM ' ma/Kg | 27389 | L5287-15 | 09721/95 | < 180 < 180 b

SELENIUM - masks | 27389 | L5287-15 | 09/21/95 | < 130 < 130 b

SILVER | maskg | 27389. | L5287-15 | 09/21/95 | <5.9 | <5.9 b

SODIUM ‘ .| me/Kg | 27389 | L5287-15 | 09/21/95 | 272.6 217.9 1500
THALLIULM ~ mg/Kg ‘| 27389 | L5287-15 | 09721795 | < 7h. |- < Th. - b

VANADIUM ' . mg/Kg | 27389 | L5287-15 | 09/21/95 | < 5.9 < 5.9 b

2INC ’ mg/Kg | 27389 | L5287-15 | 09/21/95 | 746.8 1142. 42
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S . LOCKHEED ANALYTICAL SERVICES

QC Data S_unuiiary For Matrix Spike Sample Analysis-

* METALS RESULTS

Client Sample ID . BOGCM9- (MS)

ALUMINOM . mg/Kg | 27389 | L5287-15 | 09/21/95 | 9901. 6949. 579.8 509 a

| ANTIMONY - 1 mgskg | 27389 | L5287-15. |.09/21/95 | 334.1 < 17. 579.8 58 N
ARSENIC ‘ - | makg | 27389 | L5287-15 | 09/21/95 | 740.9 183.4 | 579.8 9
BARILM ma/Ka | 27389 | LS287-15 | 09/21/95 | 624k 54.02 579.8 98

-~ [BERYLLIUM T mg/Kg | 27389 | L5287-15 | 09/21/95 | 12.15 | < 0.29 | 14.50. 8
CADMIUM - mg/Kg | 27389 | L5287-15 | 09/21/95 | 30.53 8.748 14.50 150 . . N
CALCIUM L mg/Kg | 27389 | L5287-15 | 09/21/95 |
CHROMIUM ; | maskg - | 27389 | L5287-15 | 09/21/95 | 2519. 1589. 57.98 1604 a
COBALT S ‘ma/Kg | 27389 | L5287-15 | 09/21/95 | 152.4 <8.8 | 145.0 105
COPPER R ma/Kg | 27389 | L5287-15 | 09/21/95 | 116.2 | 24.57 72.48 126 N
IRON ' | mg/kg | 27389 | L5287-15 | 09/21/95 | 610900 | 603500 | 289.9 2553 a
LEAD mg/Kg | 27389 | L5287-15 | 09/21/95 | 240.8 |. < 82. 145.0 166 N
MAGNESIUM - mg/kg | 27389 | L5287-15 | 09/21/95 _
MANGANESE o 1 mg/Kg | 27389 | L5287-15 | 09/21/95 | 1135. | 749.0 | 145.0 266 a
NICKEL . | merke | 27389 | L5287-15 | 09721795 | 163.8 | 13.81 145.0 103
POTASSIUM T | merke | 27389 | L5287-15 | 09721795 "
SELENIUM o me/Kg | 27389 | L5287-15 | 09/21/95 | 602.4. | <130 | 579.8 104
SILVER ‘ marke | 27389 | L5287-15 | 09721795 | 17.42 <5.9 14.50 | 120
SODIUM . T ng/Kg 27389 | L5287-15 | 09/21/95

CiTHALLIDM | moskg | 27389 | 15287-15 | 09s21/95 | 293.1° | < 7. 579.8 51 N
VANADIUM ma/Kg | 27389 | L5287-15 | 09/21/95 | 130.8 <5.9 145.0 % |
zine | morkg | 27389 | L5287-15 | 09/21/95 | 1406. 746.8 145.0 455 a
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. LOCKHEED ANALYTICAL SERVICES
| METALS RESULTS .

.QC:' Daﬁta Suinmax"jrf For Laboratory Control Sample ‘Analjrsis

Sample: 27389LCSS

ALUMINUM . ‘ mg/Kg 2?389 09/21/95 3740 5408. 144.6
ANT IMONY ~ mg/Kg | 27389 | 09721795 | 98.9 | 120.9 | 122.2
ARSENIC K mo/Kg - | 27389 | 09/21/95 349. | 367.5 | 105.3
BARTUM .| make | 27389 | 09721795 | 111. 107.9 97.2
BERYLLIUM . : | makg | 27389 | 09721795 |  34.7 33.84 | 97.5
| cADMIUM L ma/Kg, | 27389 | 09/21/95 |  46.9 46.90 | 95.7
CALCIUM - mg/Kg | 27389 | 09/21/95 | 2970 3323. , | 111.9
CHROMIUM . | markg | 27389 | 09721795 | 115, | 128.9 1121
|coBALT ... | ma/kg | 27389.| 09721795 | 191. 209.2 109.5
COPPER - - | make | 27389 | 09721795 | 88.1. | 91.8 | 104.2
IRON o : mg/Kg | 27389 | 09721795 | 7890 11370 144.1
LEAD . | ma/kg | 27389 | 09/21/95 | 52.4 52.62 100:4
MAGNESTUM - | maskg | 27389 | 09721795 | 2850 | 3223. |, 113.1
MANGANESE ~ ma/Kg | 27389 | 09721/95 | 151. 178.2 118
NICKEL ‘ 4 ma/Kg - | 27389 | 09721795 | 89.7 102.6 114.3 ‘
POTASSIUM : mg/Kg | 27389 | 09/21/95 2790 3240, | 116.1-
|SELENIUM ~ | maskg | 27389 | 09721795 185, 205.4 | 1
[stever - _ ma/Kg | 27389 | 09/21/95 | * 154. 179.3 116.5
SODIUM o - mg/Kg 27389 | 09/21/95 1220 1449. 118.8
THALLIUM | moke | 27389 | 09721795 | 49.9 6520 130.7
VANADIUM L mg/Kg . | 27389 | 09/21/95 | 44.4 54.12 121.9
|z1ne C | makg | 27389 | 09721795 | 101. © | 100.3 99.3




LOCKHEED ANALYTICAL SERvicEs :
' METALS RESULTS

QC Data Summary For Laboratory Co'ntrolv Sample A:i‘aljysvis:

Sample: 27389LCSW

ALUMINUM C | mg/L | 27389 | 09/21/95 2.00 1.963 98.1
ANTIMONY | mes | 27389 | 09721795 | 2.00 | 1940 | 97
ARSENIC : mg/L - | 27389 | 0921795 | 2.00 .| 1.989 99.5
BARIUM mg/L | 27389 | 09/21/95 2.00 2.041 102
BERYLLIUM -~ | mg/L | 27389 | 09721795 | 0.0500 | 0.04430 | 88.6°
CADMIUM : : mg/L | 27389 | 09/21/95 | 0.0500 | 0.04100 .82
CALCIUM , | me/L ! | 27389 | 09/21/95 | 100. | 99.12 99.1
CHROMIUM | mg/L | 27389 | 09/21/95 | 0.200 0.2004 | 100.2
COBALT o ma/L | 27389 | 09/21/95 | 0.500 0.4979 | 99.6
COPPER | mesL | 27389 | 09721795 | 0.250° | 0.2453 98.1

| TRON o | masL | 27389 ‘09/21/95 1.00 1.027 102.7
LEAD. - | mg/L | 27389 | 09/21/95 | 0.500 0.5154 | 103.1
MAGNESIUM _  mg/L | 27389 | 09721795 | 50.0 | 49.08 98.2
MANGANESE mg/L | 27389 | 09/21/95 | 0.500 | 0.4991 | 99.8
NICKEL - - .| maL . | 27389 | 09/21/95 | 0.500 0.5057 | 101.1
POTASSIUM . C | meL 27389 | 09/21/95 | 50.0 49.85 99.7
SELENIUM | mesL | 27389 | 09721795 | 2.00 2.028 | 101.4
SILVER ‘ " | meL | 27389 | 09/21/95 | 0.0500 | 0.04880 97.6
SODIPM o : ‘ mg/L 27389 | 09/21/95 100. 100.7 100.7
THALLIUM oo mg/L | 27389 | 09/21/95 | 2.00 1.877 93.9 -
VANADIUM - | mesL | 27389 | 09721795 | 0.500 | -0.5094 | 101.9
ZINC ' : - mg/L | 27389 09/21/95 | 0.500 0.4992 99.8
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LOCKHEED ANALYTICAL SERVICES -
RAD DATA REPORT (ra01)
. Bechtel Hanford, Inc. * Richland, HA
Be;ﬁfel Hanford Project (Project BECHTEL-HANFORD)

_Client Sample ID':.BOGCJ‘? R ) - LAL Sample‘ ID: L5287-5

Date Collected: 25-AUG-95' - - " Date Received: 07-SEP-95.
Matrix: SolidWaste =~ ' - Login Number: L5287

pci/g

c-14 o _ 13-SEP-95 C-14 LAL-0209 27177 . 42.9

2.3 0.55

_Ac-ZZB(Ra-ZZS) . 19-SEP-95 GAMMA SPEC LAL-0064_27296 2.7 1.9 3.7 pCi/g
Co-58 . - 19-SEP-95 GAMMA SPEC LAL-0064 27296 0.00 0.99 1.1, pCi/g
Co-60 - . . ,  19-SEP-95 GAMMA SPEC LAL-0064_27296 199.. 14. 0.51 pCi/g
Cs-137 o . 19-SEP-95 GAMMA SPEC. LAL-0064_27296 -  0.72 0.60 0.95 pCi/g
Eu-152 ~ 19-SEP-95 GAMMA SPEC.LAL-0064_27296 1760 1300~ 3.6 pCi/g
Eu-154 19-SEP-95 GAMMA SPEC LAL-0064_27296 181. . . b.b - pCi/g

~ Eu-155 -, ~ : 19-SEP-95 . GAMMA SPEC LAL-0064_27296 1.1 - 2.0 2.7 - . pCi/g
Fe-59 = : _ "19-SEP-95 GAMMA SPEC LAL-0064_27296 1.17 0.86 2.1 pCi/g .
Pb-212 I . 19-SEP-95° GAMMA SPEC LAL-0064 27296 -  -0.07 0.67 1.1 pCi/g
Pb-214(Ra-226) 19-SEP-95 GAMMA SPEC LAL-0064_27296 0.9 0.42 1.3 " pCi/g -
Ra-226(GAMMA) . . 19-SEP-95 GAMMA SPEC LAL-0064 27296 6.4 - 7.7 12. pCi/g
Ru-106 . . . - 19-SEP-95 GAMMA SPEC LAL-0064_27296 -5.3 4.5 7.7 pCi/g
U-235(GAMMA) ¢ - 19-SEP-95 GAMMA SPEC LAL-0064 27296 - -3.5 2.1 3.9 pCi/g.
Gross Alpha . 19-SEP-95 GR ALP/BETA LAL-0060_27297 10.5 5.4 . 6.4 c  pCi/g
Gross Beta S 19-SEP-95 GR ALP/BETA LAL-0060_27297 15.9 4.2 ‘5.6 . - pCi/g
Ni-63 : 25-SEP-95 NI-63 LAL-0224_27695 799 . 73 3.9 pCi/g
Pu-238 : 18-SEP-95 * PU-1SOTOPIC-LAL-0108_27298  0.023 0.021 0.021 pCi/g
PU-239/40 - - 18-SEP-95 PU-ISOTOPIC LAL-0108_27298 1.09 - 0,15 0.026 pCi/g
H-3 . - 20-SEP-95 TRITIUM(H3) LAL-0067_27299 ‘0 10. 14.7 pCi/g

0.12 0.9

Uranium _ 19-SEP-95 U TOTAL KPA (INORG)_27388 = 2.30 ug/g

s 000044



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

Bechtel Hanford Project (Praject BECHTEL-HANFORD)

Client Sample ID: BOGCK6 ) LAL Sample ID: L5287-8
Date Collected: 26-AUG-95 . Date Received: 07-SEP-95
Matrix: Soil - Login Number: L5287

c-14 13-SEP-95 C-14 LAL-0209_27176 76.7 4.6 1.5 pCi/g
Ac-228(Ra-228) - 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.96 0.33 0.44 pCi/g
Co-58 19-SEP-95 GAMMA SPEC LAL-0064_27304 -0.018 0.081 0.11 pCi/g
Co-60 19-SEP-95 GAMMA SPEC LAL-0064_27304 0.338 0.072 0.11 pCi/g
Cs-137 19-SEP-95 GAMMA SPEC LAL-0064_27304 0.070 0.085 0.11 pCi/g
Eu-152 19-SEP-95 GAMMA SPEC LAL-0064_ 27304 0.20 0.13 0.47 ' pCi/g
Eu-154 19-SEP-95 GAMMA SPEC LAL-0064_27304 0.01 0.11 0.42 pCi/g
Eu-155 19-SEP-95 GAMMA SPEC LAL-0064_27304 0.01 0.13 0.17 pCi/g
Fe-59 19-SEP-95 GAMMA SPEC LAL-0064_27304 0.03 0.13 0.23 pCi/g
Pb-212 19-SEP-95 GAMMA SPEC LAL-0064_27304 0.92 0.17 0.13 pCi/g
Pb-214(Ra-226) 19-SEP-95 GAMMA SPEC LAL-0064_27304 0.59 0.15 0.19 pci/g
Ra-226(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064_27304 1.5 1.2 1.6 pCi/g
Ru-106 19-SEP-95 GAMMA SPEC LAL-0064_27304 -0.09 0.27 0.82 pCi/g
U-235(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064_27304 -0.04 0.27 0.40 pCi/g
Gross Alpha 19-SEP-95 GR ALP/BETA LAL-0061_27307 4.3 4.1 6.2 pCi/g
Gross Beta 19-SEP-95 GR ALP/BETA LAL-0061_27307 19.6 4.2 5.3 pCi/g
Ni-63 25-SEP-95 NI-63 LAL-0224_27693 2.1 2.4 4.0 pCi/g
Pu-238 18-SEP-95 PU-ISOTOPIC LAL-0108_27305 0.012 0.021 0.032 pCi/g
Pu-239/40 . 18-SEP-95 PU-ISOTOPIC LAL-0108_27305 0.256 0.078 0.016 pCi/g
H-3 19-SEP-95 TRITIUM(H3) LAL-0067_27306 0.7 2.2 2.9 pCi/L
Uranium 19-SEP-95 U TOTAL KPA (INORG)_27388 1.143 0.059 0.93 ug/g
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LOCKHEED ANALYTICAL SERVICES
RAD DATA REPORT (ra01)
Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample [D: BOGCL7 LAL Sample ID: L5287-11
Date Collected: 27-AUG-95 Date Received: 07-SEP-95
Matrix: Soil . Login Number: L5287

c-14 13-SEP-95 C-14 LAL-0209_27176 186.6

7.6 0.65 pCi/g
Ac-228(Ra-228) 19-SEP-95 GAMMA SPEC LAL-0064_27304 0.30 0.47 0.89 pCi/g
Co-58 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.42 0.18 0.25 pCi/g
Co-60 19-SEP-95 GAMMA SPEC LAL-0064 27304 7.21 0.54 0.11 pCi/g
Cs-137 19-SEP-95 GAMMA SPEC LAL-0064 27304 5.82 0.62 0.22 pCi/g
Eu-152 19-SEP-95 GAMMA SPEC LAL-0064_27304 99.6 7.2 0.44 pCi/g
Eu-154 19-SEP-95 GAMMA SPEC LAL-0064_27304 11.57 0.81 1.0 pCi/g
Eu-155 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.60 0.28 0.44 pCi/g
Fe-59 _ 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.17 0.18 0.48 pCi/g
Pb-212  19-SEP-95 GAMMA SPEC LAL-0064 27304 . 0.66 0.18 0.24 pCi/g
Pb-214(Ra-226) 19-SEP-95 GAMMA SPEC LAL-0064 27304 0.57 0.19 0.30 pCi/g
Ra-226(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064_ 27304 0.5 1.8 2.7 pCi/g
Ru-106 19-SEP-95 GAMMA SPEC LAL-0064 27304 -0.3 1.1 1.8 pCi/g
U-235(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064 27304 -0.58 0.48 0.80 pCi/g
Gross Alpha 19-SEP-95 GR ALP/BETA LAL-0061 27307 3.7 3.8 6.0 pCi/g
Gross Beta 19-SEP-95 GR ALP/BETA LAL-0061_27307-  80.0 7.4 4.9 pCi/g
Ni-63 25-SEP-95 NI-63 LAL-0224_27693 42.0 4.6 3.2 pCi/g
Pu-238 18-SEP-95 PU-1SOTOPIC LAL-0108_27305 0.018 0.024 0.029 pCi/g
Pu-239/40 18-SEP-95 PU-1SOTOPIC LAL-0108_27305 0.276 0.087 0.019 pCi/g
H-3 19-SEP-95 TRITIUM(H3) LAL-0067 27306 -1.7 2.0 2.9 pCi/L
Uranium 19-SEP-95 U TOTAL KPA (INORG)_27388 3.03 0.16 1.6 ug/g
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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: BOGCM9 : , LAL Sample ID: L5287-14
Date Collected: 28-AUG-95 Date Received: 07-SEP-95

Matrix:. Sol idWaste : Login Number: L5287

c-14 13-SEP-95 C-14 LAL-0209_27177 150.7

7.3 1.5 pci/g
Ac-228(Ra-228) . 19-SEP-95 GAMMA SPEC LAL-0064_27296 -0.05 0.27 0.54 - pCi/g
- Co-58 : 19-SEP-95 GAMMA SPEC LAL-0064_27296 -0.039 0.067 0.14 pCi/g
Co-60 19-SEP-95 GAMMA SPEC LAL-0064_27296 6.76 0.52 0.069 pCi/g
Cs-137 19-SEP-95 GAMMA SPEC LAL-0064_27296 1.56 0.20 0.11 pCi/g
Eu-152 19-SEP-95 GAMMA SPEC LAL-0064_27296 8.44 6.71 0.30 pCi/g
Eu-154 19-SEP-95 GAMMA SPEC LAL-0064_27296 1.12 0.20 0.57 pCi/g
Eu-155 19-SEP-95 GAMMA SPEC LAL-0064_27296 0.09 0.1 0.18 - pCi/g
Fe+59 19-SEP-95 GAMMA SPEC LAL-0064_27296 0.10 0.096 - 0.30 pCi/g
Pb-212 . 19-SEP-95 GAMMA SPEC LAL-0064_27296 0.113 0.094 0.13 pCi/g
Pb-214(Ra-226) - 19-SEP-95 GAMMA SPEC, LAL-0064_27296 0.26° 0.11 0.16 pCi/g
Ra-226(GAMMA) - -19-SEP-95 GAMMA SPEC' LAL-0064_27296 1.9 1.0 1.4 pCi/g -
Ru-106 . "19-SEP-95 GAMMA SPEC LAL-0064_27296 -0.34 0.54 0.94 pCi/g
U-235(GAMMA) 19-SEP-95 GAMMA SPEC LAL-0064_-27296 -0.15 0.23 0.38 pCi/g
Gross Alpha . 19-SEP-95 GR ALP/BETA LAL-0060_27297 15.7 6.3 6.2 - C pCi/g
Gross Beta 19-SEP-95 GR ALP/BETA LAL-0060_27297 1308. 70. 5.7 pCi/g
Ni-63 25-SEP-95 NI-63 LAL-0224_27695 . 463. 34. 12. pCi/g
Pu-238 18-SEP-95 PU-1SOTOPIC LAL-0108_27298 0.049 0.043 0.026 pCi/g
Pu-239/40 18-SEP-95 PU-ISOTOPIC LAL-0108_27298 2.0 0.29 0.026 pCi/g
H-3 ) 20-SEP-95 TRITIUM(H3) LAL-0067_27299 -5.4 9.5 14. pCi/g
0.20 1.1 ug/g

Uranium 19-SEP-95 U TOTAL KPA (INORG)_27388 3.65
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THISIS A FASTSCCRT 57 {48 CTATIRICATE

111 WHICH IS 3EING MAILED TO YO
@ertificate &m0t

Standard Reference Material 4334E
Radioactivity Standard

Radionuclide
Source identification

Source description

Solution mass
Solution composition

Reference time
(Purification time)

Radioactivity concentration

Overall uncertainty

Radionuclidic impurities
Half life

Measuring instrument

Plutonium-242

4334E (p)

Liquid in flame-sealed NIST

borosilicate-glass ampoule ®*
Approximately 5.8 grams
Plutonium-242 in $ mol-L? nitric acid @

1200 EST, 18 December 1989

26.37Bq.g'1 1152.946 B4 roy 5»1-04166—6%
, lLdce B Bq,
1.12 percent &

-3 .
See Table 1 @ 2 4-133Te ul.

(3.733 % 0.012) x 10° years ©@
Two 4ma liquid-scintillation counters,

a calibrated germanium detector system,
and a silicon surface-barrier detector

This standard reference material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, J.M. Robin Hutchinson, Acting Group Leader.

Gaithérsburg, MD
January 1993

William P. Reed, Chief
Standard Reference Materials Program

*Notes on back
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TABLE 1

RELATIVE ACTIVITY OF RADIONUCLIDIC IMPURITIES AT REFERENCE TIME
1200 EST, 18 DECEMBER 1989 @ -
RELATIVE ACTIVITY AS DETERMINED BY
HALF LIFE :
RADIONUCLIDE
2Pu + *'Am
Py 87.74 £ 0.04 ® <0.000 025 © -eeee-
ZPu 24119 £ 26 ®
ZPu + *Pu ZPu + *Pu
#Pu 6570 £ 6 ® . <0.000 005 © <0.000 043 ©
*Pu 1435 £ 0.10® —mee 0.162 = 0.002(10) @
Py 373300 = 1200 ® 1.000 000 1.000 000
2Py + MAm
*Am 4322 £05® <0.000 025 © - 0.000 000 assumed
® Reference time is the time of purification of the plutonium-242.

® Evaluated Nuclear Structure Data File (ENSDF), February 1990.

© Using alpha-particle spectrometry, no alpha-particle emission was detected
that could reliably be ascribed to these radionuclides. The value shown
is an estimated upper limit based upon background and counting statistics.

@ The plutonium-241 relative activity at reference time was calculated from a

gamma-ray measurement of the americium-241 ingrowth as of 18 August 1990.

SRM 4334E
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. 88 Notebook No. __2%77
PROJECT Continued From Page
INITIAL STANDARD DILUTION RECORD
i . Standard Information:
Isotope: Py- 242 Vendor: N1sT
Activity of Standard Received: 4.13 -3 uCi —Vendor -D—#—y— —_—
Weight of Standard Received (g): 5.8 g LAL L.D. #: ANC 52923
| Standard Activity (pCi/g): 712.1 pCilg NIST Traceable ? NMes

Halflife in Years or Days: 3.7%2105  yrs Certificate #: 4334¢ ()

Prgparer's
Reference Date: 12/19/89 Receiver's Name: S Morales

Date Received: 10/3 /94

|

——
Primary Dilution

Balance Verification?:

Diluent Used:

|| b: Weight of the Source Transferred (g):
c: Total diluted weight {g):

d: Total Diluted Volume (mlL)

g: Activity of Dilution by Volume {pCi/mL)

fih. Dilution Logbook I.D. #:

@: Activity of Dilution by Weight (pCi/g) (a

i
1a: -Deeeremrecte\fStandard Activity (pCi/g):

*b/cl

|If: Calculated Density of Solution (g/mi) [c / d]:

[e * fl:

Prepared By: qﬁC Y\/}*L

Reviewed By: W

Purity/Cross Check Parformed By:

Yes
S W HNOy
2.7 pCilg < 12/12/89
(4893 ml)
5.6612 g (\0-\434- 4. 4812.)
518.5¢ 9
5¢F- BP mL
6.91745 pCi/g _
1-197 g/mL
B-07 pCi/mL
34 - 06T7- 68
Exf * of 1457

Preparation Date: __ ¢/14/95
Review Date: 6 - H—/?.(

Check Date:

Signed

Date

Signed

[T SRS S S
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ISOTOPES DILUTION RE T}:,Q@
i o
SEQ ggl_'x/WQrkmg Level Dilution

‘_'L/_L% Preparer’s Name: & C() W

Pipet Check / Balance Wt. Check Done (J

Diluentused: 8 - [ M HC|

L IsotopeE:CS'B_’ ;2}97.0,«’6 4’E

Diluted Source ID (log#): 7{ -225-2¢-3

A: Source activity: %"‘%"' Q_/m,Q, dfmat covuded An

AT
B: Amount of source transferred: 0 - 2 m&

1

S

C: Total amount of dilution: /00 mA

! D: Isotope activity (A*B/C): /‘ 881 G /ﬁVQJ ¥
II. Isotope v{ (o -60 #.@fa/ v-249/ '

Diluted Source ID (log#): i( ~225 ~fo - |

' . , W metds
E: Source activity: ) C mﬂ crecedl
Y387 p Gl "4-3%2) —/09]/. /PC./ML
F: Amount of source transferred; () - 2 m& )

; G: Total amount of dilution: __ {09 mi.

H: Isotope activity (E*F/G): |
Dilution Log Book ID;_72- 353 - 74
Reviewed by: _# Date: ﬂ 7/ 73

Fead and Ynderstooat. .

4 . —
o T
| . b L L e

% LOGM/ ¢ -1 ’DP (*\Q/bsmm
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CERT]FICATE OF CALIBRATION
GAMMA STANDARD SOLUTION

Radionuclide Cs-137 Customer: [LOCKHEED ENGINEERING & SCIENCES Co.
Haif Life: 30.0 £ 0.2 years P.O.No.: 06LAB1036
Catalog No.: 7137 Refesence Date: September 1 1991 12:00 PST.
Source No.: 389-21-2 Coatained Radioactivity: 1.002 WCL
.. of Souti
a. Mass of solution: 4.9523
b. Chemical form: CsCl in 0.1N HCI
c. Carrier content: None added
d. Density: 0.9998 savmi @ 20°C.
Radioi ..
Noae detected
Radicactive Desghters
Noae
Radiomsciide Coaceniration ,
0.202 sCi/gram,

Method of Calibration
Weighed aliquots of the solution were assayed using gamria spectrometry:

Energy peak(s) integrated under: 662 ' KeV.

Bnnching mtio(s) uaed: 0.8521 gasma rays per decay.
Uncertzinty of Mossuresaeat

a. Systematic uncertainty in instrument calibration: +1.0%

b. Random macertainty in assay: +1.1%

c. Random macertainty in weighing(s): +0.4%

d. Total uacertainty at the 99% confidence level: +2.5%
NIST Tracesbility

This calibraticn is implicitly traceable to the National Institse of Standerds and Techaology.
Notes .
i. Nucleas data were taken from “Tabile of [sctopes”, Seventh Editice, edited by Virgizia S. Shirley.
2. IPL partigipetes in aa NIST messurement assurance program 10 establish and mmimgain implicit
tracesbility fiiv # smmber of minclides, based on the blind ssasy(snd lster NIST certification) of Standard
mmwnnc Regulatory Guide 4.15)

Do
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U.S. Environmaental Protection Agency

Environmental Monitoring Systems Laboratory-Las Vegas
: Nuclear Radiation Assessment Division

Calibration Certificate

Description

Pnf\cnllud-omﬂm[ Cobalt-60 1 mn-m[ 5.271 years l
Nomunal sclwvity lllo ][;ano cunoq

Nominat volume E mln smpoule/dbotile numper 2 5 0 6 - 2

Measurement Activity of principat radionuclide

Actrvily Def gram of 1hus soiution

r22 2 —][ nano “"“l °'[ Cohalt-60 ]

st 0400 nours PsTan{ ApPril 2, 1991

Activity of daughter radionuctide

Pl

The princpel v was ed st the @ d tena by
[ —I L cunnl Per gram
of the daughter nuclde l . I

Total mass of this solution

APPROX. 5.0 groms

Method of measuremaent

The activity of the primary solution was measured using
an ionization chamber.

The activity of the dilution was measured using gamma
-spectroscopy.

Usefyl Life ) ) = '
Thes radionutlice Nas decsyed threugh m hall lives since R wes edtsined by EMSL-LV

\Wa recammend that this sciution showld not be used afier [Eanuary 2000 J

000166
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Purity

The manufacturer states that activities other than that of the principal nuchide
and of its daughter nuchdes,  any. were esumated/known 10 be

[(" i alel '1'0 stated I;;:;F&" of me'prmc.pm activity
2 less than : he orincipal
= equal to % ' ot the principal activity

3 ' Iee::aﬂhén % { of the principal actuvtty

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

Random Errors

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

concentration of the principal activity had a standard error (sm) not greater than + 0 .42 %

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

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and
- known uncertginty of the standard) is obtained by the separate arithmaetic summation of the
positive and negative systematic error ( + 5 = § ° ). These have been estimated not to exceed

‘Lle%of--l% }

the overatl uncertainty (often csiled accuracy) is an estimate of the possible divergence of

the quoted result from the true value. it is 3 combination of random error [l(sm)) atthe 99.7%
confidence limits and the worst case estimate of the systamatic errors ( +8, -5 ' )

The averall uncentainty is thersfore calcuiated on the basis of + [t(sm) 06] .= [t(sm) *63 )

andis [+3.5 %|. [-3.5 %|of the quoted radicactive concentration.

Oecay Schemes

This standardization is basad on the following assumgtions of the principle nuclide, its
daughter nuclides and impurities (no allowance for error in these assumgptions or the
sssumption of quoted haif-life have been included in the statement of accuracy sbove).

Cobalt-60 decays 100 percent by beta emission followed
by prompt gamma transition..

Chemical Carrier content per gram of solution: Other components:
Compesition - )
of Solution 30 micrograms cobalt 0.1 M HC1
>
- Preservative:
Remarks
Date Centificate Prepared May 31, 1991 Z//
Approval Signature M‘ 2 3 ;L
Revised 1/84
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CERTIFICATE OF CAL[BRATION
ALPHA STANDARD SOLUTION

Redicomclide Am-241 Customes: mxmpmmasm&mcas&
Half Life: : 432.7 + 0.5 years P.O.No.: OSLAB124S
Catalog No.: ‘ 7241 Refecencs Date: November | 1991 12:00 PST.
Source No.: . 38%-100-1 Coatained Radicactivity: - 0.997 <L
Description of Sobation
a. Mass of solution: 5.0007
b. Chemical form: AmCL3 ia 0.5N HC1
¢. Carrier content: None added
d. Density: 1.0077 sl @ 20°C.
Nons detected
Radicactive Demghters _
Nous detected

Radicamclide C .
0.1994 Vg
Maethod of Calibestion

Weighed aliquots of the solution wers ssssyed using s liquid scintilletion coumter.

‘u( r

Uscerminty of Messsssmant

&. Systematic uscertainty in isstrument calibration: +20%

b. Random uncertainiy in asssy: . +0.7%

¢. Random uncertainty ia weighing(s): +0.08

. d. Total uncertainty at the 99% confidescs level: +*2.7%
NIST Toomsbilisy

mm-mmauuhmu-uwdrm
Notss
1. Nuclear data ware nken from “Tabie of Isotopes”, Seventh Edition, edited by Virginia S. Shirley.
2, [PL pasticipates ia an NIST csasuremsnt sssurance program 10 esteblisk and msintein implicit
traceability for & asmber of suclides, besed on the blind asssy(end later NIST certification) of Standerd
- Mofhmuns Materisls. (As iz NRC Rogulatory Guide 4.15)

BOTOPE PRODUCTS LABORATORIES
1900 No. Ksysons Stwest.,
Barhmk, Califomsis 91506
L - 7000

gU0AES
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!C’ CJ‘Q ‘(11Zaf K LCS ContinuedFrmeagev.

E ISOTOPE DILUTION RECORD R | /%’k,
:\ﬁmﬁwe A - ZLH . ')
| SecondarwWorking Level Diu ( o '  .‘gé/c'”‘
— 'Date M_‘BPreparersName g u )Q% ‘ _ B A | ef:
: Plpf,it Check‘_/ Balance Wt. Check Done (V{. ‘ ‘ " o . .
- Dilutéd Source ID (log#): ?’/"2'25" (0 -( -

: -Dﬂuentused 0 f;N H’C'
= A Sourceactmty 2/700 ”(P’"/a (?774 PFC‘ /?‘ )
L B: Amount of source transferred: (. 32 25;?
[
- C: Total amount of dllutlon {00 . / 029 y ,
: D: Act1v1ty of dﬂunon (A*B/C) 2237. 20 dMn/ v ol
| " E: Dens1ty of Diluent: _/+ 00/ 04/ s
: *F Activity by volume (D*E) 22‘{0 14 dpm /""Q
L D11ut10nLogBookIDﬁ'£"i‘3‘fr~ ?7- -363-¢(-1 .
— nglewed by: ?/ _ Date: ‘/7 o
B L1
, e A !
TirEmer S RRE =R
A" ey | E L TCEST | Gaddpd il | | dsd 2l
| Aﬁ_’a 4 3 (14| etri| dod lad sefed)/) | 7] 7
badioed U W0t Voo ey Sli0Jas it |Cod| chlatiuga |Glada =
L r 2dig ). MY el = P 2rl o\ ]
'(.a?cs LA~ 0l14- 2bo m?{é,’,eau‘l A (JJ\"- ply )
ool Z“-l L&Qd# *m'u;fd‘(_ qq' ni g. _ContinuedonPage A,
(50”2 Pl' Amowds a5 p.g0K) . ReadandUndemtoodBy - -
/fl’énwz.)ﬁ)m fj’ﬁ _Uae 5= 8-
: Signed N Date' ’ / Signed Date
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U.S. Environmental Protaction Agency
Environmaental Monitoring Systems Laboratory-Las Vegas
7 Nuclear Radiation Assesgment Division

Calibration Certificate

Description

Prencmat '“‘"‘"“""[ Strontium-90 J Halltte
Nomnal scliviy [ 27J f nano cmtl

Nomnal volume E mln smgouie/toltie Aumber 9 4 o 0 3_ 1

Activity of principal radionuclide

28.

Measurement

Actrvity par gram™ of this sciution

| 5.40 || nanoww| «| strontium=90 1

a1 0400 hours PST on Aprll 1, 1994

1

Activity of daughtar radionuclide

The grincips! activity wes

sed 51 the quated limae by

[ 5.40 ][ nanonm-J Por grom

of the deughter nuctise I Yttrlum_gg l

Total mass of this solution |

Approximately 5.0 ™|

Method of messuremeni

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

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

Uselul Life '
This redionuctide hat decayed thusugh Hiall tives 5ince it wos ettscned by EMSLLY

We recommend that this sefution sheuld nct be vsed sfier i éngnst 1994 I

This dilution was prepared for the 1994 ASTM

Collaborative Study of a test method for the
determination of Sr-9C in water.

000186
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Purity The manufacturer states that activities other than that of the principal nuclige
and of its daughter nuclides, if any. were estimated/known to be:

n : ':::;lh‘ao" % | of the principal activity
2 " 'e‘-'q-":aﬂg“ % | of the principal activity
3 ':::;Iht%" % | 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 radiosctive

concantration of the principsl activity had a standard error (sm) not greater than +| 0, 1 %I

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

The maximum uncsrisinty due to the assassable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the sepsrate srithmetic summation of the
positive and fiegative systematic error ( < § = § ' ). These have been estimated not to exceed

+3.8 %lor]-3.8%

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

the quoted result from the trus vaiue. k i 8 combination of randem error [usm)] at the 99.7%
confidances limits and the wors: case estimate of tha systematic errors (+4. -3 )

The overall uncertainty is therefore calculated on the basis of + [tsm) +3]. - [iism) +57

andis [+4 .0 %). 1= 4.0 %|of the quoted radicactive concentration.

Decay Schemes  This standardization is besed on the following sssumptions of the principle nuclide, its
daughter nuclides and impurities (no allowance for error in thess assumptions or the
assumption af quoted half-life have been included in the statemant of accuracy sbove).

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

Chemical Carrier content par gram of solution: Other components:

Composition .

of Somion 30 micrograms strontium 0.1 M HC1
Preservative:

Remarks

April 26, 1994

- a ..

Date Certificate Prepared

Approval Signature ‘

—ry - / 170
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OROJ ECT - Continued From Page

B INITIAL STANDARD DILUTION RECORD

- . ,

L P .+ Standard- Information _ : - U

|| 1sotope: | o \Ct 90 | vendor: | o EPA ‘

L || Activity raf éténdard Reéeived: A7 )S[o uCi E Véndor :l_.D. # | : Ti}()o 3 "

a .Weight of Smn@rd Received (g): | 5 -0 i.g LAL I.D. #':‘ | :' :- A CSQ 31 ‘

|_ || Standard Activity (pCi/g): ‘ 54 X lO'Lg&igﬁ NIST Traceable 7 Mg/% ,

— i Halflife in Years or D‘ayﬁ: o &g (;7 yrs Certificate #: | . qu DD} - '

: _Réference Date: 4/' ’( th"t Rleceiver"s Narrre: T K .7 /I/ru

~ | 4 | o | ‘Date Received: N o @-’ }‘?‘-)

F Primary Dilution

B éalénce Ve’riﬁcatiorr?: | :-' S o - V]"ffb-

- Di‘lu,eh.t’Used:v, .‘ - - L o 0- | H 4

I~ Il a: Decay Corréctéd Standard Activjity. (pCi:/g):' - ; ‘ "[ K ll O'.; p@g“

: b: Weidht of the Source Transferred @: o "Lﬁ(o70 | g -

— | ¢: rTotal dilured weighr {g):- - o | | o ‘{q . (” 9

B d Total Diluted Volume (mL) - | .. " - o 5'_0 n_1L:

- il e: AAc‘:tivity rqf Diiution by Weight-(pCi/b) [5 *b/c ] b/ 31 L{’ pCilg

= i 'Ca.lculatedvDensity of Solution (g/mi) ¢ / d: B B 0. 1981 g/imL -

| {ig: Activity of Dilution by Volurﬁe ('pCi/m'L‘)l fe * f]: x E %7 L]“'t pCi/mL

‘ , T qQ3-AT-3Z2=]

[ Ih. Dulutuon LogbookID #: —%——% £ \_ CPuafi)er]
— | Prepared By: K)’Z(WIA (,(()M Preparatnon Date: é - ‘ . ‘f (-L

: \ Reviewed By %ﬂ, MM Review Date:' 6/3y9 Y
" - || Purity/Cross Check\‘\erformed By: Check Date:

| JW R Y 000188
Signed i Date . - . Signed § S Date
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CERTIFICATE OF CALIBRATION Aoy
BETA STANDARD SOLUTION »

Radionuclide C-14 Customer: LOCKHEED ENVIRONMENTAL
Half Life: 5730+ 40 years P.O.No.: 06LAB2959
Catalog No.: 7014 Reference Date: = November 151992 1200 psT.
Source No.: 407-124-2 Contained Radioactivity: 1.093 uGi
Contained Radioactivity: 40.4 kBq

Description of Solution

.a. Mass of solution: 5.0242 4 gams

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

c. Carrier content: " None added

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

. None

Radionuclide Concentration
0.218 uCig

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

Uncertainty of Measurement

a. Systemnatic uncertainty in instrument calibration: +1.8%

b. Random uncertainty in assay: +0.5%

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

d. Total uncertainty at the 99% confidence level: +22%
NIST Traceability

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

‘ Z"\M U. o

QUALITY CONTROL

Naev. (7, /752
’ Date Signed

ISOTOPE PRODUCTS LABORATORIES

1800 North Keystone Street

Burbank, California 91504 o
(318) 843 - 7000

000£04




04 RMLE 10ERY 4
#1535, 1560 © otebookNo. T/ T_ B

Adlld
ISOTOPE WEIGHT DILUTION RECORD A/—-—L"
Isotope: C- ,,\Q . Vendor: ‘.Lrp -

Total Received Activity: __.043 p¢. Vendor ID:__Fo7- o294 -2 _

Wt. Recei\;ed: 5.0X4 0 NIST Traceab@ﬁ Cert. # _ L rnplic ty
Activity in Units/g:_e 215 s e ‘/% Reference Date: /[ = [T - G
Activity converted (dpm/g):_4¥2 . 95 4 dpm/g  Receive Date:__ '\ /i%& / o
Halflife (Yrs or days) t% = _5 13 + 4o Ag.a-«/ Receiver’'s Name: CS-"m-} Mo alen
PRIMARY DILUTION; Balance wt. check done (_V!/ '
a: Source activity: 4 R l} 99 "" dpm/g * Gf t% = < 100yr dacay to prep. date)
b: Wt. of Source transfered: ___“+ 9094 S| g

Diluent used: O.1 Ne. or

c: Total diluted weight: jle S g

d: Activity of diution (a®blcki__ 0, 34 spomig L L A%

a: Calculated density of solution: } o2 g/mL (4M HNO, = 1.1294 + .0007 g/mb)
f: Activity by volume = {d®e): 2O, 388 dpm/mL

Dilution Log Book ID:_ &AL - 43 ~41 Y- 2D - \ /

Preparation Date: __‘ c/ 21/¢ Preparer's Name. N

\

NDA ‘ lan k don
Log Book ID of source being diluted: /
a: Sourcs activity: /mmlg * (if t% = < 100yr decsy to prep. dete)
b: Wt. of Source transfered: g

Diluent used: / - [
c: Total diluted u'leight: / N / A’ g

d: Activity of dilution : dpm/g

e: Calculated dgnsity of solution: g/mL (4M HNO; = 1.1294 + .0007 g/mb)

f: Activi = (d®e): dpm/mL

Dilution Log Book ID:

0 (o/11/q3 ‘ 0002905
Date

(digned " Date €. v.ciied Signed
: la




%13 %ﬁﬂﬁﬁﬂ

INITIAL STANDARD DILUTION RECORD

=7 Standard information:.

Isotope: Cc-14 Vendor: Isotope Product
vActivity of Standard Received: 1.09 uCi Vendor I.D. #

Weight of Standard Received (g): 5.0242 g LAL I.D. #: AAO0114
Standard Activity (pCi/g): 2.17E+05 pCi/g NIST Traceable ? Yes
Halflife in Years or Days: 5730 yrs Certificate #: 407-124-2
Reference Date: 11/15/92 Preparer's Name: Mark Young

Date Received: 11/18/92

Balance Verification?:

Diluent Used:

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

b: Waeight of the Source Transferred (g):

c: Total diluted weight (g):

d: Total Diluted Volume (mL)

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

f: Calculated Density of Solution (g/mi) [c / d:

g: Activity of Dilution by Volume (pCi/mL) [e *® fI:

h. Dilution Logbook I.D. #:

Prepared By:

Yes

0.1 N NaOH

2.17E+05 pCi/g

4.90951 g

116.63 g -

116.3 mL

9.139€ +03 pCi/g

1.0020 g/mL

9.157E+03 pCi/mL

Reviewed By:

Purity/Cross Check Performed By:

LAL-93-0474-23-1
Preparation Date: 10/27/93
Review Date:
Check Date:

60020¢



SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

‘Dilition Source Information:. - o -

Isotope: C-14
Parent Barcode Number AA0114
vVendor or Certificate 1.D. # of Parent Standard: 407-124-2
Diluted Source Logbook I.D. #: LAL-93-0474-23-1
Balance Verification?: Yes
Diluent Used: 0.1 N NaOH

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

'bensity of diluent (g/mi): 1.0006 g/ml

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

b: Amount of Source Transferred: 0.70 g

c¢: Total amount of Dilution: 250.14 9

d: Total Volume of Dilution: 250 | ‘mi

e: Activity of Dilution [a*b/c]: 2.57E+ 01 pCi/g
f: Activity of Dilution (a * b /d): 2.58E+01 pCi/mi

Dilution Logboak 1.D. #: LAL-94-0677-18-1
I;repared By: Agnes Wong Preparation Date: 11/19/94

Preparer Signature:

Reviewed By: - Review Date:

Reviewer Signature:
*If the dilusnt remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

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

000207
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SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

Dilution Source Information

Isotope: C - (L‘!'

Parent Barcode Number A A 014 l 4’
= ‘l i

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

Diluted Source Logbook 1.D. #: Y3 - Y74 -2 3- |

Balance Verification?: Y s

()
Diluent Used: PPT wakew in Img_lijﬁw.Mz

3

[¥

Dilution

*Density of diluent (g/ml): | N/A __g/ml

a: Parent Specific Activity: ?26 727 W aérufq “;t;g7&24
b: Amount of Source Transferred: 0 ! 70 4é g

¢: Total amount of Dilution: 250« [ l+ g

d: Total Volume of Dilution: N!A mi

e: Activity of Dilution (a * bv/ cl: /\}/A pCi/g

f: Activity of Dilution (a * b/ d); O?Q -[o __pCimi .

Dilution Logbook 1.D. #: 74-@77 - /f" )

Prepared By: . Preparation Date: , ’ ” '0{

Reviewed By: ( 35 KZIZ! i Review Date: lg Z{f, /7“

*1f the diluent remains unchanged from the diluent used for the dilution source, then a8 weight dilution of a volume unit source

*Diluent: N&Uwpw\f— wa fer with /ﬁb&« ’/mjz, ﬁ“‘M&ujl

csen be performed without a density conversion. [f the diluent changes, a weighted proportion density conversion is necessary.

0002908
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T S BN BN AR Y AN 1 1 I
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD"
T _ Dilution Source Information »
| [1sotoper o Amm24l and SeY 90
[ {lParent Barcode Number - - ‘ AAOpH3 0. AA0 DY
— S 3 ‘ /ﬁ._‘,,g;” XA ~{oo
| vawmouwnmmwwo.#aPmmt&mwu¢ SeY-9o  MNFEST  SeH Y118G
' : A —291 T1-0225- G~
Dlluted Source Logbook l D. # : : S Sy g 21-0D225~-30-2.
Balance Venflcatnon7 . o - %.s
Diluent Used: = _ O IN_ HHOs
Dilution
*Diluent: - ) L Oc j/v [{”03 ~t L/ZMQ .SP(_MOD)Q/LL
N ) i . N ] NE .v 0‘ T .
*Density of diluent (g/ml): N D
I . ’ : , Am-241 98eplc/ml.
a: Parent Specific Activity: S~ =-90 Lo pC‘A\L a2
| , ~ o A —2Y( 0 C
b: Amount of Source Transferred: : - Sr-90 A -e-ml
c: Total amount of Dilution: K » ' soo ” ,‘é_c.
d: Total _VoIL'Jme'o_f Dilution: 500 4 L
‘1l e: Activity of Dilution * fa * b/ ¢l: iy .
: o T Apem 24t . 931 E/M—
— ~ | , o /
f: Activity of Dilution f(a * b/ d): . CprY <o 12 pC_/m(, r~ ?/I[?o
‘ 1 Dilution Logbook 1.D. #: ' o 9g — 7 21~-13-~]
Prepared By: &,{, m\' a Preparation‘Date; - $/23 (75 ‘L
—j| Reviewed By C)"‘IO\ VV? Q -, ' Review Date: : 8 24
] » S
'lf the dnluent rémains unchanged from the d:luent used for 1he dilution source, then a weight dilution of a volume unit source
can be performed without a'density conversion,” If the diluent changes, a welghled proportion density conversion is necessary.
N T T A TS T T SN O N S Y N o i M ENY A
' : - ' ‘ Read and Understood By o

000209
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| CERTIFICATE OF CALIBRATION
| ALPHA STANDARD SOLUTION

Radionuclide T Am-241 Customer: LOCKHEED ENGINEERING & SCIENCES Co.
Half Life: '432.7 £ 0.5 years P.0.No.: 06LAB124S
Caialog No.: " 7241 Reference Date: November 1 1991 12:00 PST.
! Source No.: . 388-100-1 Coantsined Radiosctivity: 0.997 £
; Descripion of Solution S
' a. Mass of solution: 5.0007
b. Qmmcllform. : AmC13 in 0.5N HCl
¢. Carrieg content: . None added
d. Density: 1.0077 grem/ml @ 20°C.
Radici ..
None detected
Radicactive Deughters
' None detected
Radiosuclide Concentoation
0.1994

WCipum.
Method of Calibestion

Weigheddiqmuofhduﬁmmmydm;aﬁquidlcinﬂhh counter,

Uncertaimty of Mossuroment

s. Systematic uncertainty in instrument calibration: +2.0%
b. Random uncertainty in essay: +0.7%
¢. Random uncectainty in weighing(s): +0.0%
d. Total uncertainty at the 99% confidence leval: +2.7%
NIST Tracesbilisy
MMuwymwmmwmaqum
Notas

1. thnmﬂ-ﬁn-"hbhofhowp-'.ww«n.wby Virginia S. Shiriey.

2. IPL. participates in an NIST messurement assurance program to establish and maintain implicit
traceability for & number of nuclides, besed on the blind assay(snd later NIST certification) of Standard
Reference Materials. (As in NRC Regulatory Guide 4.15) ]

&ALITY CONTROL
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THIS 1S A PHOTOCOPY OF THE CERTIFICATE
WHICH 1S BEING MAILED TO YOU UNDER
SEPARATE COVER.

P2
| %j ﬁatmnal Tnstitute of Standards & Technology

s

Certificate

Standard Refererice Material 4919-G
Radloactivity Standard

Radionuclide
Source identification
Source description

Solution composition

Mass

Radioactivity conceatration
Reference time

Overall uncertainty

Photon-emitting impurities

: Alpha-.panicle-emiiting impurities
Half life

Measuring instrument

Strontium-90

4919-G

Solution in NIST borosilicate-glass ampoule
Strontium-90 plus yttrium-90 plus approximately
95 ug ecach of non-radioactive strontium and
yttrium per gram of 1-molsr hydrochloric aq o
Approximately 5.0 grars

4514x10°Bq g

285 + 02 yeas @
4w liquid-scintillation counter

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

Gaithersburg, MD 20899
" wuary, 1991

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

*Notes on back
000212
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- _ i . Notebook No. iiL
PhOJECT ‘Ni - 6(5 : Continued From Page
G,
RN |
ISOTOPE VOLUME DILUTION RECORD '
~ Secondary /{ Working Level Dilution:
3 I?otﬂ'a—c L _Ni-63
Date:j -30 - 75 Preparer’s Name. 'A -C(]O'I/Lﬂl/
0
Pipet check done (z/ )
Diluted Source ID (log #): [AL- 92-3K3 - §2 -2
A: Source activity: 327 é dpm/mL * (if t¥%2 < 100yr, decay to prep date)
B: Vol. of source transfered: 4 mL )
C: Total Vol. of Dilution : (6o mL

Diluent used: _0.[ M Hc |

D: Activity by volume A*B/C: 33 ks dpm/mL

Dilution Log Book ID: _ LA - 72 =353 - 7(1[' -

Reviéizved_ by: (9@ Date: 3/30/75
o Q// 7 7

(‘\8’7 4’\{“5

N R A A A R o

Read and Understood By

000229

Y

ﬂégud (A()W{ \g\;}o -9% S 7«‘/ (-9

Signed Date Signed.

Date




Notebook No 35.2

52 - '
PROJECT N (- - é.s W &(P R .Contin'ued From Pagej_f_[,_‘/_)
ISOTOPE WEIGHT BiLUHON RECORD | |
tsotope: fV1-6> Vendor: I““f« fodcoky T MM&_QL‘?& 3"/;744?‘,
sobper e L
Total Activity: |& lxe,% ~ Vendor lD H 97 - 7'_'! Receive Date: _?"I 7 /01?2
Total wt.(g)_5 ,‘Q? NI§T 1raceabl% DN Cert. #_imﬂ{“'\{' t%_00.1 yJr . ANG I \ _
Activity UNITS/g A} o) ---converted to dpm/g_ds 1051“" Receiver's Name: Jimmy ’ﬂ : —
' ‘ Un w*‘s\d{-( T34 —

ﬁ'
PRIMARY DILUTION: '
* Date: 423/s3 PrepaK r's Name. l4=1.u5 /‘j»b

a: Decay corrected activity: o2 0 31 X IO dpm/g (* if <100yr decay correct to prep. date)

b: Wt. of Volumetric: Na L g

. . !
c: Wt. Volumetric + source: ** )

d: Wt of source transfered (c-b):_ S, 0L4D | g Dilvent: _O. M Hc | ,
e: Total wt. @’1'00‘mL mark : 761 gS g A

3.4%
f: Activity of dilution (a®d/e-b):__J: I[IP B X /0 dpm/g‘h
LGQFS ~ Aot irtmamrd Lomnity WisAe 50

g: Density (g/mL) =(e-b/100 mL): __ 934~ ——{vem Certifimnk

Au...(fqﬁ.l -91853,"\ :
. o

“h: Activity by volume = (f*q) /. [[{{( X0 > dpm/mL £3.4 % v

Dilution Log Book ID: LAL— 921 - 3S3 - 51—!'

Working Level Dilution:

Date: H}ﬂﬂ } Preparer s Name. (A‘\“' 2 b Ao

"A: Decay corrected actnwty: / . / [ 73 f )( { 05 | dpm/g (from f: above)
B: Wt of s'ource transfered: /o'l 1716 g Diluent: 0.1 M WC—‘ '

S
C: Total weight of Dilution :_ %%L(DI 0¢g-

D: Activity of dilution A*B/C:___ 3508t 3 ‘*'7°dpm/a
. s 3
UL 4 MHNO® = 1.1284 + .0007 g/mlL

E: Density of Diluent: « 9985

F: Activity by Volume = D*E__82%.b gpm/mL+ 3.4%,

Dilution Log Book ID: _ A AL -1 -353- S2-3A_

" Read and Understood By

" | ' 000230
%, U;)MA/ . /2}/ 13 WW -'L/,}s[ﬁj

o 0 Signed Y . Date Signed , Date -
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CERTIFICATE OF CALIBRATION
BETA STANDARD SOLUTION

Radionuclide N1-63 L Customer: LOCKHEED ENVIRON.
Half Life: 100.1 £ 2.0 years ' P.O.No.: " 06LAB2694
Catalog No.: co ‘7063 . Reference Date: Sepiember 151992 12.00PST.
Source No.: 4 497-74 ‘ ' Contained Radioactivity: . 5.06 "uCi
. S Contained Radioactivity: 187.3 kBq

Description of Solution S ' :

a. Mass of solution: - 5.1008 2 - grams.

b. Chemical form: o NiCI2 in 0.IN HCI |

¢. Carrier content; 1 None added

d. Density: I 0.9996 ‘ g/ml @ 20°C.
Radioimpurities ‘ - None detected ' '

Radioactive Daughters .
. “ None

Radionuclidve Concentration A
0993 . uCilg.

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

Uncertainty of Measurement

a. Systematic uncertainty in instrument calibration: +11% .
b. Random uncertainty in assay: _ +23% -
¢. Random uncertainty in weighing(s): ' +0.0%
d. Total uncertainty at the 99% confidence level: +3.4%

. NIST Traceability

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

QUALITY CONTROL

St 2, /99
Date Signed

ISOTOPE PRODUCTS LABORATORIES
1800 No. Keystone Street.,

Burbank, California 91504

(818) 843 - 7000

000231




+U.S. Environmental Protaction Agency
Envuronmenul Monitoring Systems Laboratory-Las Vegas
~ Nuclear Radiation Assassment Division
. E“|

Calibration Certificate

Description

Princios! ..aajwdaaLTritium (H- 3ﬂ H-u-m.uz .43 yearsj
Nomimnal sciivity | 1 1 0 l ‘ nano Cuntl
Hommal volume E in ampouie/botlle o 2 6 0 6 - l

Measurement Activity of principal radionuclide -

Activity per gram of this solution

Ez.l.._ij Lnang = oritium |

0400 houn PSTon| JUnNe 3, 1992

Activity ol daughlér radionuclide

The princips! sclivity was

\paried a1 the quoted lime by  ° ’ -
l j I curves Per gram
of the daughter nuctide r J
Total mass of this solution -
* grems
APPROX, 5.0

Method of measurement -

The activity of the primary solution and this

dilution were measured by liquid scintillation
counting.

Counting efficiencies for both standafdizations
were determined by counting solutions directly

;:traceable to the National Institute of Standards
= : & Technology (NIST).

Useful Life , )
This reGenuctide has decayed thveugh m holl Gives sinca @ wee sbtsined by EMSL-LY

delﬁn“pﬁnhwmhm‘m- becember 1999J

000247
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L SIS IR 3 |
Purity The man‘ufacxurer states that activities other than that of the principal nuclide

and of its daughter nuclides, if any, were estimated/known to be:

1 none Leqs:al.hl%n % | of the princip.?l activity
2) _ :;:::a!lh‘%n % | of the principal activity
3) E::a‘ht%" % | of the principal activity

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

Random Errors

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

concentration of the principal activity had 8 standard error (sm) not greater than ¢} 4 %

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

The maximum uncen’aimy due to the assessable systematic errors (dilution, counting, and
known uncertainty of the standard) is obtained by the sepsarate arithmetic summation of the
positive and negative systematic error ( +8 = § * ). These have been estimated not to exceed

+2.9%Jor|-2.9%

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

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

The averall uncertainty is therefore calculated on the basis of + [t(sm) 06] .- [x(sm) *6]

and is |+ 4.3 xl, |- 4,3 %Iof 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
assumnption of quoted half-life have baen inciuded in the statement of accuracy above).

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

Chemical
Composition
of Solution

Carrier content per gram of solution: Other components:

100 percent H,0 Barium less than 0.004 perc
Lead less than 3x107° perce

Preservative:

Remarks

Date Certificate Prepared m‘qgoz48
Approval Signature __, -
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u.s. DEPARTMENT OF COMMERCE
 National Institute of Standards & Technology
Galthersburg, 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 S-mL flame-sealed glass ampoule

| Approximately 5.0 grams

Hydrogen-3 in water

0700 EST June 3, 1992

1
i

NIST DATA EMSL_DATA -
Radioactivity concentration 810.5 Bq g*! 8103 Bq g'
Expanded uncertainty  0.64 percent (¢ 43 percent @

Photon-emitting impurities  None observed ® None observed

Measuring instrument 4w liquid-scintillation counters

Liquid-scintillation
calibrated with SRM 4926D

counting
Half life 12.43 + 0.05 years @

Difference from NIST -0.05 percent @

it

¥
!

o ‘ For the Director,

Yt

J.M. Robin Hutchinson, Aaiﬁg Groupv Leader
Radioactivity Group
Physics Laboratory

Gaithersburg, MD 20899
January 1994

*Notes on next page
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NOTES

The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor

- and C.E. Kuyatt, NIST Technical Note 1129 (1993)].

The combincd standard uncertainty, u, = 0.32 percent, is the quadratic combination of

. the standard deviation (orstandard dcvxatlon of the mean where appropnate), or

approximations thereof, for the following component uncertainties:

a) 11 liquid-scintillation mcasurcments on cach of

4 vials : _ 0.11 percent
b) gravimetric . ! 0.05 percent
:€) calibration of SRM 4926D - 0.29 percent
d) background ' ~ 0.00 percent  _
~€) half life : S - 0.03 percent

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

“Overall uncertainty reported by EMSL.

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

Untcmger M.P, Courscy, B.M,, Schima, FJ., and Mann, W.B,, lnt J. Aggl. Radiat.

' _&,3%.611 (1980).

This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of 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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%éﬁg g*rj 5 feln E%W El . NO.AM_ | 1
— : : Continued From Page_é{&'_ B

T ¥ ™ 0g ™ T —

INITIAL STANDARD DILUTION RECORD

| I e oot Standard Inforﬁation: :
by
Isotope: . el H- 32 _ Vendor: EF. dag
Activity of Standard Received: L G HvendortoIA® | ———
Weight of Standard R‘eceived (g):‘ | 5 g LAL I.D. #: B Ac 5299
nC /s 1423

Standard Activity (pCi/g): 21-9 pC@Y_’_ Al T Traceable 7 Yes
Halflife in Years o; Days: - ,\2. A yrs -} Certific;czte # | 2606 - 1
Reference Date:A oo , @'/}’/92/ ‘ Receiver's Name: _WKoawin Gree

| { Date Received: . !I/?_'SI/"?J

Primary Dilution - =i

Balance Verification?: : Vg3
: ‘ Distitel
Diluent Used: o £ _ystm tupedt Wl ( D@w@
Y g L

o ¢ n i
4:/ Decay Corrected Standard Activity (pCi/g): ‘4—‘41’7?“ {Fr pCilg o~ 4/ 3 /f&

b:\ Weight of the Source Transferred (g): ' 4.9329 g
(\{\; ¢: Total diluted. weight (g): : : 49. 3177 _9
| ofohs
d: Total Diluted Volume (mL) - _ A9 . 5 mL
e: Activity of Dilution by Weight (pCifg) [a®b/cl: 2190 _pCilg
f: %'ﬁ::(ed Density of Solution (g/ml) [c I dl: : 0.99777 g/mL
la: Activity of Dilution by Volume (pCi/mL) (e * fl: Q /90 pCi/mL M L/ 93 /92

h. Dilution Logbook I.D. #: C. ?@W CA-a5-072] — |
q ~) V%* /S Horals P epaf;atlon Date: 2,/7/35

o . Prmieay
Reviewed By: % Review Data. 7/7/,25

Purity/Cross Check Performed By: Check Date:

l _ Signed | Date CPslel § Signed ; gatse 535“:-'il

Prepared By: =0}




Parent Barcode Number

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

Diluent Used:

—— |l Vendor or Certificate I.D. # of Parent Standard:

i a' ; 'u‘;: - 158 55
. 70 aﬁ»‘ﬂi&a gf}%ﬁ'ém % E%ﬁ?iﬂ% Noteb_ook No. -
‘ ‘PROJ ECT - Continued From Page
b R o L )
T T . SECONDARY/WORKING LEVi .,
L ' ‘ STANDARD DILUTION RECORD
— Dilution Source Information )
Isotope: H"Z éﬁst

Acgif‘i_

95 —o0721-]
Yor
De,.{ .C‘-/A—Tef

Dilution
—~- || *Diluent: / GL/ Wale, ——=--
*Density of diluent (g/ml): 1 ami B

___.. || a: Parent Specific Activity: 2/)%0 pCi/g _—
71 b: Amount of Source Transferred: b0 g T
— . ~ e
__ |l e: Total amount of Dilution: Joo g o
~7" Jid: Total Volume of Dilution:’ . oo m e
e Activity of Dilution [a°*b '/‘c]: pCi/g o
——-If: Activity of Dilution (a * b/ d): 217 pCiml. v ¢J3 /52 e
||l bitution Logbook 1.D. #: Gy ~0¢-77-13 _ -
] | - | -
7 || Prepared By: . Preparation Date: . &/23 /26' T

| | Reviewed By: Review Date: éz 13{95 ____

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

—— l| can ba performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessary.

reag anda unoerstood by

Slgned

Date

Signed

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

Calibration Certificate

Description : : i
Principal udionudidaL Tritium (H=-3) mu.n.u[ 12.43 years j
Nominal activity l l 1 O | [ nano va:l
Nominal volume mi in ampovie/bottie numb 2606-1
Measurement Activity of arincipal radionuclide
Activity psr gram of this solution
r)1 9 ] [ nano “'"'q o [__Tritium ]
' u‘oﬂmhom:'PSTm[ June 31 1992
Activity of daughter radionuclide
The principsl activity weas penied 8t 1he q d time by ' -
l j [ cuties Per gram
of the daughter nuclide r J
Totaf mass of this solution )
R grams
APPROX ., 5.0
Method of measurement -
The activity of the primary solution and this
dilution were measured by liquid scintillation
counting.
Counting efficiencies for both standardizations
were determined by counting solutions directly
traceable to the National Institute of Standards
& Technology (NIST).
Useful Lt ' .
selu e _m rsgionuciide has decayed theough hetf lives since it wag obtsined by EMSL-LV
We recommend thet this sclution should Aot be used sfer becember 1999 J




U.S. DEPARTMENT OF COMMERCE
National Institute of Standards & Technology
- Galthersburg, MD 20899

'REPORT OF TRACEABILITY

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

Radicnuclide Hydrogen-3
Source identification 2606-1, prepared by EMSL
Source description Liquid in 5-mL flame-sealed glass ampoule
Source mass - Approximately 5.0 grams
Source composition Hydrogen-3 in water
Reference time 0700 EST June 3, 1992
NIST DATA EMSL DATA -
Radioactivity concentration  810.5 Bq g 8103 Bq g’
Expanded uncertainty  0.64 percent 9 . 4.3 percent @
Photon-emitting impurities  None observed © None observed
Measuring instrument 47 liquid-scintillation counters Liquid-scintiliation
calibrated with SRM 4926D counting

Half life  12.43 + 0.05 years ©

Difference from NIST 0.05 percent ©

For the Director,

Yt fhdtz

Gaithersburg, MD 20899 J.M. Robin Hutchinson, Acting Group Leader
January 1994 : Radioactivity Group
Physics Laboratory

*Notes on next page
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#' %ﬁjgmﬁxﬁ Ehd" alle Notebook No. (2?2‘ 1
_ PROJECT Continued From Page &K
INITIAL STANDARD DILUTION RECORD
Standard Information:
Isotope: H -3 Vendor: A ELA
. ‘ : s
Activity of Standard Received: <, uCi <r¥endor1'0_l\-}"l 111
Weight of Standard Received (g): 5 g LALL.D. #: AC 5299
: o %7
Standard Activity (pCi/g): 219 | NIST Traceable ? Yes
Halflife in Years or Days: 2. 43 yrsv Certificate #: Z§¢6- {
Reference Date: ‘400 gc,r/.;/.?z/ Receiver's Name: Kovin Gres.
Date Received: Hes / 25

Primary Dilution

Balance Verification?:
Diluent Usgd:
™\
\N})‘h b:\ Weight of the Source Transferred (g):
c: Total diluted weight (g):
d: Total Diluted Volume {mL)
8: “Activity of Dilution by Weight (pCi/g)
U
g: Activity of Dilution by Volume (pCiImL')

h. Dilution Logbook 1.D. #:; -

4

L4:/ Decay Corrected Standard Activify {pCi/g):

fa

f: m Density of Solution {g/ml) [c / dI:

ol
Prepared By: ggﬁﬁk_j% [S H AL\, »

Reviewed By: v%: LQ‘ Zlﬁ ‘

Vo
EPA _”;;"fr‘ﬁ**mman (desd )
«4—% BCilg_pn /3 /52
4.939 '
49.377 @
- :.,Zp; ml
“bick 2190 pCi/g
0.99777 gl
lo * fi: 2190 pcimi ¢ &/5 /72

(ACAS-072] = |

eparat:on Date:  2/72/9s
A % 77"
Revnew Date: __2£7 /95
Cheék’ Date:

Purity/Cross’ Check Performed By:

Signed Date

CPS’]S’h(‘ Signed

00%55_’ ‘
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14 - Notebook No. _ 622
PROJECT -3 LS o -
Continued From Page _54A_ ¢
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SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source Information

Isotope: l—\ -3 LeS

Parent Barcode Number AC 5199

Vendor or Certif'icate 1.D. # of Parent Standard: 1606~ |

Diluted Source Logbook 1.D. #: L.h"L - 95-12(~ |

Balance Verification?: ‘(9_5

Diluent Used: v i j}u«k@ﬁ

Dilution . /

7/

*Diluent: .Dzagg Walen, <.J: BN

*Density of diluent (g/ml): ©: 99 L. ~ d/\dx))

a: Parent Specific Activity: 2190 PQ:I/A ' (72\"%\

b: Amount of Source Transferred: 5.0 MQ, ,g/ré@!{)r

c: Total amount of Dilution: 4 0o \-Q /mid/”

d: Total Volume of Dilution:

e: Activity of Dilution (a*b/cl: Z-71 1 CA‘I/y,\gQ 63 Q/J[/j 2-
] e

f: Activity of Dilution (a * b /d): —T

Dilution Logbook I1.D. #:

95-221- |4-1

Prepared By: CL——\ Q VVL\Q/ Preparation Date: azz 4—[25
/ 7 L

Reviewed By: %_m Review Date: €/2 /90/

‘1t the diluent remains unchanged from the diluent used for ths dilution source, then a weight dilution of a volume unit source

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

Read and Undersiood By

- 000255
Signed

Date Signed Date
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/ é\ National

445, 1577
antttute of Standards & T Cerchnology

@ertificate of Analysisg
Standard Reference Material 3164

Spectrometric Standard Solution

Uranium

Batch Code 390709

This Standard Reference Material (SRM) is intended for use in atomic absorption spectrometry, optical emission
(plasma) spectrometry, spectrophotometry, or any other analytical techaique that requires aqueous standard solutions
for calibrating instruments. SRM 3164 is a single element solution prepared gravimetrically to contain 10 mg/mL
of uranium with a nitric acid concentration (V/V) of 10 percent. The certified value is based on a gravimetric
procedure, i.e., weight per volume composition of the high-purity uranium oxide dissolved in NIST high-purity
reagents. The uncertainty listed is based on gravimetric and volumetric uncertainties of the preparation and the
effect of solvent transpiration through the container walls for one year after the bottle is removed from the plastic

sleeve.
Concentration Source Acid Conc. (V/V)
Metal (mg/mL) Purity, % Approximate
4] 10.00 1 0.03 NBL-CRM 129 (99.9568 %) HNO,, 10%
(formerly SRM 950b)

Procedures for Use

Stability: This certification is valid for one year from the date of shipment from NIST provided the solutions are
kept tightly capped and stored under normal laboratory conditions. NIST will monitor the stability of representative
solutions from this SRM lot and if changes occur that invalidate this certification, NIST will notify purchasers.

Preparation of Working Standard Solutions: All solutions should be brought to 22 + 1 °C and all glass or
plastic surfaces coming into contact with the standard must have been previously cleaned. A working standard
solution can be prepared from the SRM solution by serial dilution. Dilutions should be made with certified
volumetric class A flasks and § or 10 mL class A pipets. All volumetric transfers of solutions should be performed
using a proven analytical technique. Each dilution should be acidified with an appropriate high-purity acid and
diluted to calibrated volume using high-purity water. The stability of the working standard solution will depend on
the final acid concentration; therefore, care should be exercised to ensure that the final acid concentration of the
dilution closely approximates that of the SRM. To achieve the highest accuracy, the analyst should prepare daily
working sojutions from 100 ug/ml dilutions of the original SRM solution.

SRM 3164 was prepared by T.A. Builer of the NIST I[norganic Analytical Research Division. Inductively coupied
plasma emission spectrometric analyses were made by T.A. Butler and L.J. Wood.

The technical and support aspects involved in the preparation, certification, and issuance of this SRM were
coordinated through the Standard Reference Materials Program by J.S. Kane.

Gaithersburg, MD 20899 Thomas E. Gills, Acting Chief
October 5, 1993 Standard Reference Materials Program

000253




Lockheed Environmental Systems & Technologies Co.
_ Lockheed Analytical Services - -
. 975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705
Telephone 702[-3‘61-0220 800-582-7605 Facsimile 702-361-8146 A

LOCKHEED MARTIW o

October 30, 1995

Ms. Joan Kessner
-Bechtel Hanford, Inc.
P.O. Box 969

1022 Lee Boulevard -
Richland, WA 99352

"RE:  Log-in No.: L5599

Quotation No.: - : Q400000-B
SAF: : ‘ B95-083
Document File No.: , 1013596
BHI Document File No.: » 284

SDG No.: LK5599

| The‘attached data report contains the analyticel results of samples that.were submitted to
. Lockheed Analytical Services on 13 October 1995.

The temperature of the samples were 4°C. Sample containers agree with the chain-of-
- custody documentation Sample containers were intact. '

The case narratives included in the followmg attachments provide a detailed description of all
events that occurred during sample preparation, analysns 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 concernlng the anaiysns or the data please call Kathleen Hall at
(509) 375-4741.

0002



Lockheed Analytical Services - I * " Log-in No.: L5599
o ' .Quotation No.:. Q400000-B
. SAF: B95-083

Document File No.: 1013596

BHI Document File No::284

' SDG No.: LK5599

Page1

~ Release of th|s data report has been authorized by the Laboratory Director or the Dlrector s
. desngnee as ewdenced by the followmg signature.

" certlfy that this data package is in compliance with the SOW both technlcally and for'
_.completeness, for other than the conditions detailed above.: Release of the data contained in
'this hard copy data package has been authorlzed by the Laboratory Manger or a designee, as
verified by the foIIowmg signature.” : :

o L Slncerely,
o - Kathleen M. Hall

Client Services Representative

cc: Ciient Services
Document Control
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 Lockheed Analytical Services =~ S Log-in'No,: L5599

o - X : o ‘ Quotation No.: Q400000-B

SAF: B95-083

Document File No.: 1013596
" BHI Document File No.:284
SDG No.: LK5599

Page2

CASE NARRATIVE .
INORGANIC METALS ANALYSES

- The routine - calrbratlon and quallty 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 dlgestlon) spike
' samples matrix splke (predlgestlon) sample(s) dupllcate sample(s)

- Preparation and Analyms Requrrements
e " Four solid sameles for mercury metals analyels' The samplee were prepared as LAS
o Batch- 1013BH and analyzed for mercury analytes as requested on the chain of
custody. Sample BOGCJ9 (L5599-1). was used for matrix splke and duplicate
analyses. All data flags due to the performance of the above- mentloned Qc sample )
are also associated with every sample digested with this batch. ’
" Holding Time Requirements -~
) o Al samples were analyzed within‘the"method-sp‘eCific holding tirnes.

Method Blanks

®  The level of analytes |n the method blanks were less than the reporting detectlon
hmlts

Internal Quality Control
Allinternal quality control were within acceptance limits with the following exceptions:
o A duplicate precision is not reported for'mereury; as the procedure does not adequately .
address how to report the triplicate results. At the customers request, the samples
- were analyzed in triplicate, all solid samples submitted for this method are reported as
the mean of the three values W|th a +/- ZSlgma error.

Sample Results -

e The following vs'a’mples‘ were reanalyzed at 10X dilutions because the concentration
‘ in the samples exceeded the linear range of the instrument:

BOGCL7 (L5599-3), (L5599-3D1), (L5599-3D2)

BOGCMS (L5599-4), (L5599-4D1), (L5599-4D2) - 000s



Lockheed Analytical Services Log-in No.: L5599
' Quotation No.: Q400000-B

SAF: B95-083

Document File No.: 1013596

BHI Document File No.:284

SDG No.: LK5599

Page3

The preparation log (form Xlll) indicates one digestion for each sample. However, as
per the customers, the samples were digested and analyzed in triplicates. Due to
software field size the duplicate and triplicate sample do not show on this form. Please
refer to the bench sheets for additionai information.

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

"AV"Cold Vapor AA

Nalini Prabhakar 10\30\95

Prepared By Date
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: p . ‘
Location: RFGO1~-16C D : o
- Solidwaste 8 S 7471 MERCURYv ) Hold:22-SEP-95

.temp 4;
- Location: RFGO1-16C o _
Soil . 4 S5.7471 MERCURY- "~ Hold:23-SEP-95

“LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT. (1n01)
 Oct 131995, 03: 26 pm -
o BN Logln Number: L5599 - R
- Account: 596 Bechtel Hanford, Inc. * Rlchland WA
Project: BECHTEL-HANFORD Bechtel Hanford PrOJect

: BOG( 27-0CT-95
OLD ID# L5287-10 ‘

temp 4; OLD ID# L5287-12
Location: 157 I
Soil 4 S 7471 MERCURY

" Location: RFG01-16C" _ R ' R
- SolidWaste 8 S 7471 MERCURY ‘Hold:25-SEP-95

BEBOGLE e R SR BRI AT E G
Location
" Water 1 S EDD - DISK DEL.

- Water °~ ~ 1 .S INORG TYPE 2 RPT +

Page 1l

:Ajzzfu,

. Signature:

Date:

o134 0000
(013590
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=

. 13723
FIELD @mz;@aﬂsv'@@v FORM LSSQ\ e ——

Analytical Laboratory Page___of
Client Name and Address Analysls Required *
Becndel lJrﬂW\CorOQ
SAF # BI5- 083 R Lo for i Honal amlys A
Client Collection - . | Matrix | Sample| =" .| No.and Volume /78\
Sample ID _Date __ |yimeis] Code’ | Type™ | vori ot Containers Comments
T e RFGI9 - 528
Bbgca9 (32599 Waske X (L535F - #)
, _ . - RFRA19- 528
BdGCKeH 329§ |51l X e
. {56RAD( - O
B¢6l CL+ 82744 Soi | X (t5283-13) |
ol - RFG 1T 528 | =
BoG CM9 323K S X (Ls5257-1) [L5R
Date Data Required: Cooler No. Seal No.
_Rollnqdﬂndbv:(ﬂmam) @%M D"L;.B_?‘;ITI?;MOO )
Recelved By: (Signstive) v Date lTlmo (am pm)
[Relinquished by: (Signature) Date : lTImo (sm pm) ¥
[Recelved By: (Signature) Date l“"“ fampen] | S BIuQIe.Solld (VIN)
Rslinquished by: (Signature) Date l Time (am pm) |, Sampln .u".y.d (M"
SW - Surface Water AR - Alr WW - Waste Water “2ampis Type Codes
QW - Ground Water 5L - Soll F1- Fllter g'_“"“' .
DW - Drinking Water 53 - Siudae e O -Other

Distriustion: White Copy (Originad)- LAL Document Control (Master Fies)

Yellow Copy - Clisnt / Sampis Callection Crew

O
i
[y
(o ]



=

_ Analytical Laboratory

. FIELD CHAIN-OF-CUSTODY FORM . . —

Client Name and Address , Analysis Required *
Bechiel Hoamford ¢
- B Sampling Site o 5 &Y
SAF # B4 S-0835 . Re-loa ér dditiona] analys: \Q\
Client oleion v Sample|, ;| No.and Volume W
Sample ID = * | Type** | verw | ot Containers A Comments IGtiot
Bbgcaq |3 X skt o)
U, RFGI1- 528
_&¢6 CKéan" X (18287-10) |k —_
' 156RAD1- 02 "= &
&QQ CLF X CéL;:z{?S?T/B) e
RFG 19 =528
84)@ CM9 X (FL s/z.ss 716X ) e

Dele Dats Requited: . | Cooler No.
Rolnqqllhodby:(smaan)/ Z
[Received By: (Signatwre) @ 7
Relinquished by: (Signaturs)
Hecsived By: (Signature)

=< [ Relinquished by: (Signature)

‘C

- *Sampie Mairix Codes

T |ow-sutscowater  AR-Alr - WW-Wasle Water

00V | aw - around weter 8- Sa :'_':"b:'

V{ DW - Drinking Walet oD Seciment O - Other

2K

Distrioution: ¥hike Copy (Original)- LAL Document Control (Masier Fies)

Yelov Copy - Client / Sample Collection Crew

& =
| 3
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- Locxnssn MAnruv/,V

Sample Login
Login Review Checklist

Lot Number _{ 5544

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 venfy that a login review has occurred. This checklist
should be affixed to each login package pnor to distribution.

For effective login review, at a minimum, five reports form the login process are required. These are the COC (or equivalent),
the login COC report, the sample summary report, the sample receiving checklist, and the login quotation. Before beginning

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

SAMPLE SUMMARY REPORT NO N/A Comment

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

- rk bt

procedures? |
LOGIN CHAIN OF CUSTODY 'YES NO NA Comment
*1. Are the collect, receive, and due dates correct -
for every sample? E
2. Have all appropriate comments been indicated in
the comment section? _ —_— _L
SAMPLE RECEIVING CHECKLIST . YES NO M Comment
1. Are all discrepancies between the COC and the login ‘ 7& |

noted (if apphcable)"

| , | . 001;
primary review signature date ‘econdary review signature )

/() BY%



MUS O]

Lockheed Analytical Services : | | | b.ge o ‘
Sample Receiving Checklist ' : : :

Client Name: (3, ‘—\'\M . 1% wc,«/( : Job No. L;TC("‘ Cooler ID:
COOLER CONDITION UPON RECEIPT o _
Temperature of cooler upon receipt: L‘[ (_ So—pley s LNL& i~ 14
.|temperature of temp. blank upon receipt: : ) T : ’
’ Yes No * Comments/Discrepancics
custody scals intact - 7 _ ' : M-
chain of custody present i N
blue ice (or equiv.) present/frozen . | C o . ' M-
rad survey completed
SAMPLE CONDITION UPON RECEIPT L : ' ' ‘ C e
Yes No - * Comments/Discrepancics
all bottles labeled % '
samples intact v
proper container used for sample type ')(
sample volume sufficient for analysis s
proper pres. indicated on the COC X

VOA's contain headspace ) — A
are samples bi-phasic (if so, indicate sample ID'S): : A

MISCELLANEOUS ITEMS
. ] . Yes : No . * Commenta/Discrepancies
samples with short holding times ' » Y
samples to subcontract <o } }(
ADDITIONAL COMMENTS/DISCREPANCIES
Completed by / date: NS 1N [©-13-15 _
Seat to the clieat (date/initials): ** Client’s signature upon receipt:

Notes: # =.contact the appropriatc CSR of aoy discrepancics immedistcly upon roccipt

:-pmmmw.wmmmw via fecaimillc to the appropriato CSR (702) 361~8146 - . .

version 2.0 (11/11/94)

€100



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

BOGCJ9— - L5599-1 SolidWaste 7471 MERCURY ~

BOGCK6 — _ L5599-2 Soil 7471 MERCURY ™
BOGCL7 — L5599-3 Soil 7471 MERCURY =
BOGCM9— L5599-4 SolidWaste 7471 MERCURY -
REPORT TYPE — L5599-5 Water EDD - DISK DEL. ~
L5599-5 . Water INORG TYPE 2 RPT
0014

/O13590



CLP

o 1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET
' BOGCJTY

Lab Name: L.A.S. Contract: HANFORD
Lab Cocde: LOCK___ Case No.: 1013BH SAS No. : SDG No.: L5599S
Matrix (soil/water): SOIL Lab Sample ID: L5599-1
Level (low/med): LOW Date Received: 10/13/95
% Solids: _72.4

Concentration Units

(ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte [Concentration|C Q M
7439-97-6 |Mercury _ 1.2| _|* o-4y |AV
- | NP
” | of30/95.
Color Before: BROWN___ Clarity Before: Texture: COARSE
Color After: YELLOW____ Clarity After: Artifacts:

Comments:

FORM I -

IN

0018



CLP
| 1 CLIENT ID NO.

INORGANIC ANALYSES DATA SHEET

e BOGCK6
Lab Name: L.A.S. ' Contract: HANFORD
Lab Code: LOCK__ - Case No.: 1013BH SAS No.: SDG No.: L5599S
Matrix (soil/water): SOIL_ Lab Sample ID: L5599-2
Level (low/med) : LOW___ Date Received: 10/13/95
% Solids: | _77.6

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

CAS No. Analyte |Concentration|C Q M
7439-97-6 |Mercury 0.12|U AV
| _ —
Color Before: GREY Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: Artifacts:

Comments:

FORM I - IN

0017



CLP

S 1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET
. . BOGCL7

Lab Name: L.A.S. . Contract: HANFORD
Lab Code: LOCK___ Case No.: 1013BH SAS No.: SDG No.: L5589S8
Matrix (soil/water): SOIL_ Lab Sample ID: L5599-3
Level (low/med) : LOW Date Received: 10/13/95
$ Solids: _58.4

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

CAS No. Analyte |Concentration|C 0] M
7439-97-6 |Mercury _ 20.5| | F26.6 |AV
- —| wr
- —! jof30/4s:
Color Before: BROWN Clarity Before: Texture: COARSE
Color After: COLORLESS Clarity After: ‘ Artifacts:

Comments:

FORM I - IN

0018



Lab Name: L.A.S.

Lab Code: LO

Matrix (soil

9613446 1591

Level (low/med)

% Solids:

Color Before:

Color After:

Comments:

CLP
: 1 CLIENT ID NO.
INORGANIC ANALYSES DATA SHEET
' BOGCM9
Contract: HANFORD
CK__ Case No.: 1013BH SAS No.: SDG No.: L55989S
/water) : SOIL_ Lab Sample ID: L5599-4
LOW__ = Date Received: 10/13/95
_67.9
Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte |Concentration|C Q M
7439-97-6 |Mercury __ 39.7|_ |44 |AV
- - NP
- — (0/30/95 .
BROWN Clarity Before: Texture: COARSE
COLORLESS Clarity After: Artifacts:

FORM I - IN

0019





