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CORPORATION SERVICES

CERTIFICATE OF ANALYSIS

May 18, 1994

IT Corporation
2800 George Washington Way rn o e £ o P FELS
Richland, WA 99352 PRI KTV
Attn: Van Pettey

o,

Job Number: 380

This is the Certificate of Analysis for the following sample:

SDG: w0033

Client Project ID: Westinghouse Hanford
Date Received by Lab: April 16, 1994
Number of Samples: One (1)

Sample Type: Soil

1. Introduction

On April 16, 1994, one (1) soil sample arrived at ITAS-Knoxville from ITAS-Richland for chemical
analysis. The list of analytical tests performed, as well as date of receipt and analysis, can be found in
the attached report.

II. Analytical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of data will include
sample identification information and the analytical results. Soil results are reported on a dry weight
basis.

The sample was analyzed for Target Analyte List (TAL) metals by cold vapor atomic absorption
spectroscopy (CVAA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively
coupled plasma spectroscopy (ICP) in accordance with the EPA CLP ILMO03 Statement of Work.

Reviewed and Approved:

- ) '

. / b / ( L""
Sheree’ A. Schneider

Project Manager

Americar. Council of Independent Laboratories
International Asscc:ation of Environmental Testing Laboratories
Americarn ~ssociation for Laboratory Accreditation

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN- 37921 681-1-89
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IT Corporation 5815 MIDDLEBROOK PIKE
May 18, 1994 KNOXVILLE, TN

Client Project ID: Westinghouse Hanford Job Number: 380
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III. Quality Control

The sample was digested on April 27, 1994 for ICP and April 20, 1994 for GFAA. The CVAA
analysis for mercury was performed on May 2, 1994; the GFAA analyses for arsenic, lead, selenium
and thallium were performed on April 21 and April 22, 1994; the remaining metals were analyzed by
ICP on April 28, 1994. All run QC was acceptable. A duplicate/spike pair was prepared using sample
number BOBP33. Spike recovery (accuracy) results were within acceptance limits for all parameters by
ICP, GFAA and CVAA analyses. Duplicate RPD (precision) results were within acceptance limits for
all parameters by ICP, GFAA and CVAA analyses except for caicium and potassium. These results
indicate poor sample homogeneity.

Data were reported with qualifiers as follows:
"C" Qualifiers

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
B - Value greater than instrument detection limit, but less than contract required quantitation limit.

"Q" Qualifiers

Duplicate analysis outside control limits.

Spiked sample recovery outside control limits.

Post-digestion spike for GFAA was out of control limits (85-115%), while sample absorbance
was less than 50% of spike absorbance.

The reported value was determined by method of standard additions.

£2

w2
'

"M" Qualifiers

Analysis performed by ICP.

Analysis performed by CVAA.

Analysis performed by GFAA.

Cyanide analysis by manual distillation/colorimetric determination.

Qm<

Miscellaneous

D - Duplicate.

S - Spike.

NR - Not required.

G - Native analyte > 4 times spike added, therefore, acceptance criteria do not apply.
X - Detection limits higher than normal due to sample matrix interferences.

682-1-89
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IT Corporation 5815 MIDDLEBROOK PIKE
May 18, 1994 KNOXVILLE, TN

Client Project ID: Westinghouse Hanford Job Number: 380
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IMII. Quality Control (Continued)

Table I is a cross reference between client IDs and laboratory sample IDs.

TABLE 1

WHC ID Richland ID Knoxville ID Test
BOBP33 40427801 AA6719 METALS

682-1-89
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IT Corporation 5815 MIDDLEBROOK PIKE
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Client Project ID: Westinghouse Hanford Job Number: 380
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IV. Certification

I certify that this data package is in compliance with the terms and conditions of the contract, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the laboratory manager or his designee,
as verified by the following signature:

Reviewed and Approved:

&Q& [/ . (% Z/wéy

Sheree’ A. Schneider
Project Manager

682-1-89



Lab Name:
Lab Code:

% Solids:

ITAS RKNOXVILLE
ITSTU
Matrix (soil/water): SOIL
Level (low/med):

U.s.

Case No.: WO0380

LOW

_ 8875

EPA - CLP

1

Contract: HANFORD/WE
SAS No.:

INORGANIC ANALYSES DATA SHEET

0000008

EPA SAMPLE NO.

BOBP33

SDG No.: W0033_

Lab Sample ID: AA6719

Date Received:

04/16/94

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

CAS No. Analyte |Concentration|C Q M
7429-90-5 |ATuminum 142|_ P_
7440-36-0 {Antimony 11.1(7 P
7440-38-2 |Arsenic _ 0.44|U F_
7440-39-3 |Barium 17.5|B P_
7440-41-7 [Beryllium 0.22]U P_
7440-43-9 (Cadmium _ 1.10 P_
7440-70-2 |Calcium _ 10300} (_* P
7440-47-3 |Chromium_ 2.2|T P_
7440-48-4 |Cobalt 2.2|u P_
7440-50-8 (Copper 8.5 P_
7439-89-6 |Iron 285| P_
7439-92-1 |Lead 0.44|U F_
7439-95-4 |Magnesium 4320 _ P_
7439-96-5 |Manganese 22.0f_ P_
7439-97-6 [Mercury 0.11|U7 cv
7440-02-0 [Nickel 4.4|0 P_
7440-09-7 |Potassium 11600 | _* P
7782-49-2 |Selenium 0.440 F_
7440-22-4 |Silver 1.1§0 P_
7440-23-5 [Sodium 85.2|B P_
7440-28-0 |Thallium 0.44|U0 F_
7440-62-2 |Vanadium _ 2.2|0 P_
7440-66-6 |Zinc 36.0(_ P_
Titanium _ 18.9)_ P_

5955-70-0_|Cyanide _ _ NR

Color Before: BROWN Clarity Before: N/A Texture: COARSE

Color After: COLORLESS Clarity After: CLEAR_ Artifacts: YES__

Comments:

ARTIFACTS INCLUDE_TWIGS.
FORM I - IN
ILMO02.1

.
s]:vqu
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Cun 4w
Work Order No.: 3%¥0
Condition Upon Receipt Variance Report

ITAS - KNOXVILLE Laboratory
Clicat: weﬂ'nﬂ?luu se- Lﬁ""rm‘“’l Date: ‘L/J?/f"/
Project No: Initiated by: ,“;J—
Analysis Requested:_“TAL welal RFA/COC Numbets:_340 347

Client Sample Numbers Affected:___Hod 2 3+-% 1
Condition/Variance (Check all that apply):

1. DO Not enough sample received for proper analysis. 8. . O Cusiody tape disturbed/broken/missing.
Received approximately: 9. O Sample splits performed by lab.
2. 0O Sample received broken/leaking. * 10. O Volz.uilc sample received with approximately
3 (Q/ Sample received without proper preservative. mm headspace.
Cooler temperature not within 4C + 2C 11. O Sample ID on conwiner does not match sample ID
Record temperature: gp (& on papérwork. Explain:
O pH
0 other: .
4. O Sample received in improper continer. 12, O Al coolers on airbill not received with shipment.
S. [ Sample received without proper paperwork. Explain: 13. O Other (explain below):
6. O  Paperwork received witiout sample. .

7. DO No sample ID on sample container.

Corrective Action:

O Client’s Name: Informed verbally on: By:

O Client's Name: ' Informed in writing on: By:

DO Sample(s) processed "as is™. Comments:

0O Sample(s) on hold until: If 1eleased, notify:

Sampie Control Supervisor Review: Date:
|

Project Management Review: Date:
SIGNED ORIGINAL MUST BE RETAINED IN THE PROJECT FILE




Westinghouse
Hanford Company

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

Page 1 of

1

006269

collector R.T. Sickle
SAF No. 94-065
Ice Chest No.
Method of Shipment
shipped to [T

Possible Sample Hazards/Remarks

Company Contact
Project Designation 200-UP-2
Bill of Lading/Airbill No.
Government truck

C.A. Rowley
Sampling Locations
N/A

Field Logbook No.

Telephone 372-3293

Offsite Property No.

None Detected

SPECIAL INSTRUCTIONS S¥,9 pp 440N 6

,De/‘t/e’nﬂ € /e

Special Handling and/or Storage Keep cool
Sample Date Timo Number and Type of
L’ -_? mp o * | collected c°ntainezg° Anolysis Required Preservative
D' BOBP33 v ¢ -.,",MY o (7) Soo mL /2 Metals -CLP TAL Titanium Mercury 2 Cf(P‘g Y-6ey
0BP33 Vv Lo - Gross Alphas/Beta [TAS-RD-3322 |
B e oo | (> AAsii 399 | Gamma Spec. Cs-136,137, 1-129, Co-60, K-40, Eu-152/154/155, Ru-106, Na-22 |
LJ()‘4’ -715)() , ITAS-RD-3219; Total Uranium 1TAS-RD-4200 OR 4201 U-235/234/238 1TAS-RD-3234 |
Z Np-237 1TAS-RD-3208; Pu-238/239/240 ITAS-RD-3209; ITAS-RD-3204; |
Tc-99 1TAS-RD-RS-0001; Am-241, Cm-244 I1TAS-RD-3302; 1TAS-RD-3253 |
|
|
|
Chain of Possession (Sfgn and Print Names) *Matrix o
Relinquished By , Date Time , Received By A = Air = Sediment
/ ) DL = Drum Liquids :g = :l‘l“,’ge
s - . DS = Drum Solid = soli
/ /7. . .f/C—//é A 01 /6\0 ” L = L;qu:ido 1as T = Tissue
0 = 0il W = Hgter
s = soil W1 = Wipe
X = Other
LABORATORY SECTION Received By Title Date/Time
Final Sample Di ition Disposal Method: Disposed by: Date/Time:

Lv00



Coc NO. 4%
INTERNATIONAL  ([iRIRIRRIRIGEM ANALYSIS REQUEST AND wok q‘\? Reference Document No.34(0377
Conpoon,t L CHAIN OF CUSTODY RECORD* @ Page 1 of _) _

Project Name/No. ‘%FCM'CUS Samples Shipment Date 7 l'l’\‘:?qq' Bill to:5 ET a;
Sample Team Members 2 : Lab Destination 8 Mddu«bkﬁzs@ s g
Profit Center No.2__ tH2 D P~ Lab Contact 2 _Qt NOC E
Project Manager® VAR Pcc‘ITEl«f Project Contact/Phone 12 Report to: =1 3
Purchase Order No.$ Carrier/Waybill No. '3 , @:(\—/ll §
Required Report Date ' - A n > DER Q‘ & = 3
Sample 14 Sample 15 Date/Time '%{Container' [Sample’d  pre- 19 Requested Testing 20 Condition on 2! Disposal 22 .
Number Description/Type Coliected Type Volume s,%rvati)p TtaLp é-‘a-t?; T Receipt Record No. <
- o ~CIP £
bt %01 |Ane3s) et Y 1100l 30l |MESRS ,__ :
\ ﬁiri;%%;%tg% Ty ,X @

JH 4//5(”? I

\

Special Instructions: 23 £44 p&,) [L)/‘/C C&xﬂim
T24

*SUOKONUSUI |B103dS JOj W) JO JOoBq 835,

Possible Hazard Identification X Sample Dispoga): 2°
Non-hazard |_]  Flammable {_]  SkinIrritant |.]  Poison B <]  Unknown | Return to Client | Disposal by Leb!_]1  Archive __ ___ (mos.)
Turnaroynd Time Required: 26 QC Level: 27 ) :
Normaw Rush!_] L nd M Project Specific [specify]@_,()‘: \/\J 0055
1. Relinguished : _ Date: -] 84— 1. Received by Ny Date:_ 4//¢ /5
(Signature,/ Affiets M@) [N ‘\QE/ Time: |(». 00 (Signature,/Afiiation) LAty Time: Quse S
2. Relinquished by / Date: 2. Received by Date: g
(Signature /Affiliation) L Time: [Signature/ Affiliation) Time: o
3. Relinquished by o Date: 3. Received by _ . Date: p
{Signature/ Affilistion} Time: {Signature /Affilistion} Time:
Comments: 29 .

*| oo *2-3C 112 7681 521

’

MCA 31581



INTERNATIONAL
TECHNOLOGY
CORPORATION

CERTIFICATE OF ANALYSIS

Westinghouse Hanford Company
P.O. Box 1970

Richland, WA 99352

June 2, 1994

Attention: J.A.Lerch

SAF Number : 94-065

Date SDG Closed : April 28, 1994
Number of Samples : One (1)
Sample Type : Vegetation
SDG Number : w0033

Data Deliverable : Stand Alone

L. Introduction

On April 14, 1994, one vegetation sample was received by ITAS-Richland for radiochemical
analysis. Upon receipt, the sample was assigned the following laboratory ID number to
correspond with the WHC specific ID:

ITAS-Richland ID WHC ID Matrix Date of Receipt
404279-01A BOBP33 Vegetation 4/14/94

II. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

Regional Office
2800 George Washington Way « Richland, Washington 99352 « 509-375-3131

IT Corporation is a wholly owned subsiczary of International Technology Corporation O O O 5



INTERNATIONAL TECHNOLOGY CORPORATION

Westinghouse Hanford Company
June 2, 1994
Page 2

The requested analyses were: Alpha Spectroscopy

Americium-241, Curium-244 by method ITAS-RD-3302
Neptunium-237 by method ITAS-RD-3208
Plutonium-238, -239/40 by method ITAS-RD-3209
Uranium-234, -235, -238 by method ITAS-RD-3234
Gamma Spectroscopy

Gamma Scan by method ITAS-RD-3219

Iodine-129 by method ITAS-RD-3219

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3222

Gross Beta by method ITAS-RD-3222

Strontium-90 by method ITAS-RD-3204

Liquid Scintillation Counting

Selenium-79 by method ITAS-RD-3253
Technetium-99 by method ITAS-IT-RS-0001

Total Uranium

Total Uranium by method ITAS-RD-4200

II.  Quality Control

The analytical results for each analysis performed under SDG W0033 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate.

Quality control sample resuits are reported in the same units as sample results except for
gross alpha and gross beta quality control sample results which are reported in pCi/sample.
IV.  Comments

The initial radioactivity screening of the sample classified it as Category II.

Alpha Spectroscopy

Americium-241, Curium-244 by method ITAS-RD-3302
The LCS, batch blank, sample and sample duplicate (duplicate of sample BOBP33) results are

within contractual requirements.

0006



INTERNATIONAL TECHNOLOGY CORPORATION

Westinghouse Hanford Company
June 2, 1994
Page 3

Neptunium-237 by method ITAS-RD-3208
The batch was reanalyzed due to low matrix spike recoveries on the initial analysis (the

average matrix spike recovery was less than 60%). The reanalysis results verify the original
analysis results with an average matrix spike recovery of less than 60%. The original results
are accepted and reported. The LCS, batch blank, sample and sample duplicate (duplicate of
sample BOBP33) results are within contractual requirements.

Plutonium-238, 239/40 by method ITAS-RD-3209
Due to a technician error, plutonium was not eluted from the column during the initial

preparation of the sample batch and the batch was reanalyzed. The reanalysis batch is
acceptable with the exception of the reanalysis LCS and batch blank. The reanalysis LCS
and blank have tracer yields of less than the 20% lower limit (tracer yields achieved are
15.0% and 19.0%, respectively). The reanalysis LCS, blank, sample and sample duplicate
(duplicate of sample BOBP33) results meet the contractual detection limit, and the LCS
recovery is 92.7%. The data are accepted and reported based on the acceptable MDAs
achieved, the acceptable spike recovery, and the sample and sample duplicate results being
within the 3 sigma control limit.

Uranium-234, 235, 238 by method ITAS-RD-3234

The batch was reanalyzed due to low tracer yields on the initial analysis. The LCS, batch
blank, sample and sample duplicate (duplicate of sample BOBP33) results are within
contractual requirements and reported.

Gamma Spectroscopy

Gamma Scan by method ITAS-RD-3219
The sample and sample duplicate (duplicate of sample BOBP33) were recounted for an

extended count time (1000 minutes) in order to meet the required detection limit for one or
more isotopes. The achieved MDAs were lower than the required detection limits due to the
low density of a vegetation matrix (matrix effect) compared with the density of a soil matrix.
The reanalysis of the samples for the extended count time improved the achieved MDAs to
within contractual requirements with the exception of the MDA required for Eu-155 which
was not met. The reanalysis results are accepted and reported. The LCS, batch blank,
sample and sample duplicate results are within contractual requirements with the exception of
the MDAs achieved for Eu-155.

0007



INTERNATIONAL TECHNOLOGY CORPORATION

Westinghouse Hanford Company
June 2, 1994
Page 4

Iodine-129 by method ITAS-RD-3219
The detection limit was not met for sample BOBP33 and the duplicate of BOBP33 due to

matrix interference. The blank meets the MDA for I-129 and the sample and its duplicate
exhibit the same effect which verifies that the interference is a matrix effect without
necessitating a reanalysis of the sample batch. The LCS, batch blank, sample and sample
duplicate (duplicate of sample BOBP33) results are accepted and reported.

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (duplicate of sample BOBP33) results are

within contractual requirements.

Gross Beta by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (duplicate of sample BOBP33) results are

within contractual requirements.

Strontium-90 by method ITAS-RD-3204
The LCS, batch blank, sample and sample duplicate (duplicate of sample BOBP33) results are

within contractual requirements.

Liquid Scintillation Counting

Selenium-79 by method ITAS-RD-3253
The batch was reanalyzed due to a high LCS recovery (matrix spike corrected) on the initial

analysis. The cause of the high recovery was a low matrix spike chemical yield. The
sample batch was reanalyzed and produced acceptable results. The chemical yield for the
matrix spike (W0427901) was used for the batch yield corrections. When the sample batch
was reanalyzed, samples and quality control samples from SDGs W0032 and W0024 were
inadvertently reanalyzed with SDG W0033. The extraneous sample data was not used for
reporting this SDG. The LCS, batch blank, sample and sample duplicate (duplicate of
sample BOBP33) results are within contractual requirements.

GG0Ss



INTERNATIONAL TECHNOLC 5Y CORPORATION

Westinghouse Hanford Company
June 2, 1994
Page 5

Technetium-99 by method ITAS-IT-RS-0001
The initial analysis of the sample batch failed due to excessive quench. An error in sample

batching caused the reanalysis of sample BOBP33 to be batched with SDGs W0022 and
W0032. The reanalysis LCS, matrix spikes, batch blank, sample and sample duplicate
(duplicate of sample BOBP32) results used for reporting this batch are also reported in those
other SDGs. The LCS, one matrix spike (W0427701), the batch blank, the sample and
sample duplicate results (used for reporting RPD values) reported with this SDG are also
reported with SDG W0032. Another matrix spike (W0412001) result reported with this SDG
is also reported with SDG W0022. Laboratory personnel have been reminded that SDGs are
to be analyzed with their own batch QC. The LCS, batch blank, sample and sample
duplicate results associated with this batch are acceptable and reported. The sample results
were not yield corrected by the matrix spike recoveries.

Total Uranium

Total Uranium by method ITAS-RD-4200
Two matrix spikes were analyzed with the batch and their average yield is used for yield

correcting the sample and sample duplicate results. The LCS, batch blank, sample and
sample duplicate (duplicate of sample BOBP33) results meet contractual requirements.

[ certify that this Certificate of Analysis 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 Manager or a designee,
as verified by the following signature.

Reviewed and approved:

Dot s
)

Suzanne Gaines
Project Manager

DOOEA



IT ANALYTICAL SERVICES
RICHLAND, WA
(509) 375-3131

SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG NO.: w0033
LAB SAMPLE ID: 40427901 MATRIX: VEGETATION
WHC ID: BOBP33 DATE RECEIVED: 4/14/94
REPORTING UNITS:  pCi/g & ug/g
COUNTING TOTAL ERROR
ISOTOPE RESULT ERROR (2] (25) YIELD METHOD NUMBER
AM-241 1.47E-02 1.80E-02 1.81E-02 0.706 RD3302
CM-242 0.00E + 00 0.00E + 00 1.86E-02 0.706 RD3302
CM-244 -4, 16E-04 - 8.31E-04 8.34E-04 0.706 RD3302
NP-237 0.00E +00 0.00E + 00 0.00E + 00 1 RD3208
PU239/40 -3.97E-03 7.95E-03 8.00E-03 0.207 RD3209
PU-238 1.19E-02 4.13E-02 4.14E-02 0.207 RD3209
u-234 1.53E-01 8.04E-C2 8.41E-02 0.39 RD3234
U-235 7.05E-03 2.10E-02 2.10E-02 0.39 RD3234
U-238DA 1.31E-01 7.49E-02 7.78E-02 0.39 RD3234
K-40 1.36E + 01 5.84E-01 1.48E+00 N/A RD3219
C0-60 -4, 11E-03 1.30E-02 1.30E-02 N/A RD3219
EU-152 2.40E-02 5.56E-02 5.56E-02 N/A RD3219
CS-137DA 3.43E+00 6.55E-02 3.49E-01 N/A RD3219
CS-134 1.13E-02 1.35E-02 1.36E-02 N/A RD3219
RU-106DA 7.07E-02 1.36E-01 1.36E-01 N/A RD3219
RA-224DA 8.18E-02 4.61E-02 4.68E-02 N/A RD3219
NA-22 -7.74E-03 1.58E-02 1.58E-02 N/A RD3219
EU-155 -8.96E-02 8.63E-02 8.67E-02 N/A RD3219
BE-7 1.81E+ 00 4.35E-01 4.75E-01 N/A RD3219
TL-208 3.29E-02 3.07E-02 3.08E-02 N/A RD3219
PB-212 7.85E-02 4.42€E-02 4.49E-02 N/A RD3219
EU-154 -2.13E-02 4.34E-02 4.34E-02 N/A RD3219
-129LP -4.66E-01 1.67E+00 1.67E+00 N/A RD3219
ALPHA 9.61E +00 4.60E +00 4.72E+00 1 RD3222
BETA 1.90E + 03 2.82E +01 1.28E+02 1 RD3222
TOTAL-SR 4 15E+02 5.66E + 00 9.05E + 01 0.415 RD3204
SE-79 1.60E + 00 6.39€-01 1.80E + 00 0.655 RD3253
TC-99 2.11E+01 6.09E-01 3.06E + 00 0.951 ITAS-IT-RD-0001
URANIUM 4.86E-01 N/A 7.29E-02 0.609 RD4200
000g

682A-6-93
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TECENOLOGY
CORPORATION
ITAS Data Review Checxlist
RADIQCHEMISTRY
Nark Qrdar Nofey: 10 '7 L7r7 I
|
! .ab Samote Numpers ar 50G: (1 ) U ; } - I

i ‘Mathoa:Test/Paramarar: /A D%E@L "‘ '

| ;
ca Yes No NIA 2™ Lavel |
sview item ‘ /) l /) /) review |
| ' /) :
l | l I .
; A, Calibrauion ) . | | ] — [ R
P 3 'he canpration Nri."mentangn inciugad wWhars aooNnCaDIe ¢
i | |
i 8. Samoie Ansivee | ! | l - I
1 18 the SamDie Yisns w.1n-m nceaptance criteria’
P ! | !
2. /8re ali $aMOI8 NC!dirg S —ag mats ==
c. QAC Samoies : v | [
' 21he Blank Yirid witnir a~~antgnce critena/
{
b2, 3 the Mimimum Detsctanie Acuwity tor tna Biank resuit < tha ' v J ) ' — '
{ Zantract Dataction (.~
1
| : | <« | | | -
3. 3. the Blank resutt < ‘~= ->:~rtrace Datection Limit?
4. i3 the Blank resuit grsater t~an tne Cantract Detection Limut but the l l | v l & ’
Sga_mo resuit 1ess tran c~a Contract Datection Lirmit?
v I
5. '3 the LCS resuit witnin a=zeptance critana? l ! |
5. '3 the LCS visia within azzsptance erntana? | l - ’ I
. | | —
7. 's the LCS Minimum Catectaois Activity iass than or eguail to the | v
Zontract Datection  ~- -
' ; g A
i 8. AS/MSD resuits ana vie2 ~aat accentance crizana? !
" | —— '
3 Cuplicate samoie resuits 2ng vieig mest scceptance criterig? | = ’ ! I
t |
0. Qther - i i — i
) /8 81 NONCONTIArmARFae -~ne “ea arg noteg/
: ! H
2. Are @il requirea farms tiras put/? o i | e
l R ‘ boe | I —
= ~Qrrect metnodolooy useas
| ’ | | —
4 Trangcnotion crecxeq/ ' -
a l —
] 5. ‘Nere ail caiculations cnecxed st a mimimum fraquency? ' ‘ ’
: 4 v | | —
’ 8. Units checkea? '

Zsmmaents on any “No® response:

VRS S R Y Y

L__/(" ik 5’/7 1_[5,7'%4-

\AAAA W\,—HA [ 'J//é/’—\f)}:/z} (J. /11,.,\/4 N
/

Analvst:

w, l%f

32cong Laver Review: Sw %p@
Q

“orm No:_£5-038, 3/94. Rev 2

ate: S -2r9-9Y
Cate: S’/%D/Q\}
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=D m INTERNATIONAL |
TECENOLOGY
aemes CORPORATION LOG 8: RD-84- page vof 2 |

ITAS-Richisnd
LABORATORY NONCONFORMANCE MEMO INCM/

i
PROJECT ID (NamesNumber): ALTS :
NCM INITIATED BY (NamesDate): mMmA AW =9y '
PARAMETER(S): i \
SAMPLE NUMBERIS| AFFECTED: ~oYYL7G 28 ) S WO
MATRIX: —~

AREA: ] swemec m ){Amocnm ] couwrme (] soassay
1 oaraverr 1 nerorrwe ]  omen:

NONCONFORMANCE [check appropriate item(s)]:

1. D Not enough sample recerveq tor proper anatysis. 3. Sampie lost dunng extraction/analysis;
NO re-prep Of re-analysis possible.

2 D Hoiding tme exceeded by days due to:

4. D QC data reported to client outside of:
2 D CATEGORY I: Out of Laboratory Control

D method limits D internat firits
D Hoiding tme expirea at receipt.
D QAPP limits D contract hmits
P D CATEGORY !I: Laboratory Dependent
D regulatory limits D blank cntena
D work backiog j instrument faiture
D communicaton j other (see #10)

5. D Incorrect procedure(s) used. (See #10)
23 D CATEGORY lli: Laboratory Reruns

211 D QA/QC:
6. E_ Invahd instrument calibration. (See #10)
D surrogates D intemal standards

D spike recovenes : blank contamination
1. D Incorrectincompiets data reported to client.
212 D CONFIRMATION: (See #10)

D second column j contamination check
8. D Reported detection timit(s) higher than:
D other (see #10)

method timits QAPP limits
213, D DILUTION: D D
D contract limits D other (see #10)
[J overcatioranon ] uncer canbrauon
Due to:
D other (see #10)
D sampie matnx D insutficient sampie
FEYY D OTHER: (see #10)
E] instrumentaton D other (see #10)
9. D Other (specify): - /Q(, v ud <= Q04
/
10. D Comments/Explanation:
NOTIFICATION [check appropriate item(s)]:
1.D Client notified by (name ana cate): LD  Clients-name and response:
D in writing D by FAX D process “as is” D _resample
; D by phone D Other (expiain) D on hold til D Other (expiain)

PROJECT MANAGER (signature & date): Mgw S/20y/a4)

FURTHER ACTION REQUIRED, ;éJE PAGE 20F 2 O O 2 1




IT CORPORATION LOG #: RD-94- page 2 of 2

CORRECTIVE ACTION

[J ROOTCAUsE: INTIALS/DATE 04 F 5~ AJ-7Y

-

vd e DIy pK < 204

V4
[] CORRECTIVEACTION: nmaLsoaTe WM D < L) Y

l;}’/k ¥ Q".m :'UV)W(/%’ AL (v %Lu:\ I/C»('Jf—w‘]/'VL(J /l’l"“"/’/-'
Do) e aduses Aota s repaeiole

RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO:

[J ACTIONS TO PREVENT RECURRENCE: INTIALS/DATE
FIRST LEVEL SUPERVISOR: hoaa 41 J,(Z,dr—y,/ oate: 5~ AYIY
; : g — 7.
RESPONSIBLE MANAGER: N } Y Veie «)’:,XCA oate: > /3/ /Js/
QC REVIEW
[] NONCONFORMANCE 5}, DEFICIENCY ] RERUN

D FURTHER ACTION REQUIRED:

ASSIGNED TO:

QC COORDINATOR: QBL_ DATE: 6{/ 3/ / 674

CORRECTIVE ACTION VERIFICATION
3<S> VERIFIED [J CANNOTVERIFY (specty reason)

REASON:

NCM CLOSURE r\&\ J
ac COORDINATOR:KL\_J\ Z e < / 3 / ﬁi/

U202
SIGNED ORIGINAL MUST BE RETAINED IN FILE: D QUALITY/OPERATIONS FILE ?@;PRN&T FILE JOA “~



INTERNATIONAL
TECHNOLQGY
CORPORATION

ITAS Data Review Checxlist
RADIOCHEMISTRY

' Nork Order Moty YO YL 7Y DRANLAAA

i Lab Samete Numbers or S0G: A/ O D 233 -

! ‘MethoaTest/Paramater:

\ .
- Yeos No JIA 2= Laves §
Tview itam M) ‘ J) ) rovew |
i Al
! | i i ~ '
LA Calibrauon 1 , — |
[ T NG CRNDIANION A0R_ mAAraGN 1A QG WRare 800HCADIS ¢ .
. : |
i 8. Samoe Ansiveis o l -
‘ 270 IRA 9AMOIA Y1279 wilfA ACCRDIANCE =~rang/
- I ' — '
z. /are s s8Mote NO'GInn ey mats
. C. QC Samoies v | — I
* 3 the Slant Yisig wilrin a-~eptgnee CrIeners
; — .
to2. ‘s the Miwmum Oetectapis Acuwly for the Blank resuit < (he ‘ Cd ; l ‘ - l
Zzntract Oatection Lo~
’ | v | | ‘
3. 3 the Blenk resutt < -~s Contract Qetecnon timie?
4. g the Blank resuit greater tnan the Contraet Cetection LiMit OUt the \ \ t e \ “ !
S arMIOIe resUIT 1ess tRan tma Contract Oateenon tirmt/ | | |
-~ ——
S. s the LCS resuit witrin acceptance critene? l ‘ |
8. ‘9 the LCS vieia witnin acceptance cniened ' - | l |
— i \
7. 's the LCS Minimum Cetectante Activity 1098 than of equms (o the - l —
Cantraet Qatection L~/ ' | ]
. el —
9. MAS/MSD resuits ang viaig meet scceptance critens? t I l ¢
— ; b
2. TLolicete Samole resuIly 8Na ViBIa Mear ac=entaNCe criteng/ !
}
0. Otner o —
* ~78 @Y RONCONIBIMANPag A 2e@ NG NC* S/
N pm— 1
| 2. Are @il reouIrea tOTMS tiiag out/ | - ! l
. |
[ 3. Carreet metnoactaqy usea/ l | l
4. Transenouon cnecxea’
> — |
1 8. ‘N of@ 8N CSICUISLIONS CNECKEa 8T 8 MiMITIUM freguencv/ ' ‘ ’ ‘
| . | | | b=
1 8. Unite eneckea?

< :mments on any "Ng® response:

“natvet: Rat 4& g Sate: I R M
Iscona Laver Review: L o] y ~ate: ‘S} 2\ /aM

< No:_tS-038, 3/94 Rev 2 :42
20 N

ot A /ﬁvﬁﬁv4¢ Lo 0023



[+

INTERNATIONA
TECENOLOGY ' = | :
CORPORATION LOG #: RD-84- pagevof2

ITASRichiand
LABORATORY NONCONFORMANCE MEMO INCAY}

PROJECT ID (Name/Number): W N-<

NCM INITIATED BY (Name/Date): M NAN 5= L7wqy -

PARAMETER(S): A= OO LN
SAMPLE NUMBER(S) AFFECTED: Yoy L7901 Ol

MATRIX:

N\
AREA: ]  swemec X/ rasiocvem (] couwntwe (]  sioassay
[

(1 oaravers reporTiNG || ormer:

|L_NONCONFORMANCE [check appropriate item(s)]:

1. D Not enough sample recerved for proper analysis. 3 D Sample iost dunng extraction/anatyss:

NO re-prep or re-analysis possidie.
2. D Holding ime exceeoea oy days due to:

4 D QC data reported to client outside of:
2t C] CATEGORY I: Cut of Laboratory Controt

D method limits D intemat umits
D Holding ime exowred at receiot.
D QAPP limits C] contract imits
D CATEGORY II: Laboratory Oependent
D reguiatory hmits D blank cntena
D WwOrKk backiog D instrument fasiure
D communicanon D other (see #10)

5. D Incorrect procedure(s) used. (See #10)
23 D CATEGORY lli: Laboratory Reruns

231 D QA/QC:
6. EL Invahd instrument calibration. (See #10)

D summogates D interal standards

SPIk® recovenes blank contamination
D D 1. D Incomrectincompiete data reported to client.
232 D CONFIRMATION: ~ (Seea #10)

D second colurmn D contamination check
8, D Reported getection hmit(s) higher than:
D other (see #100

method hmits QAPP limits
232 D DILUTION: D D
B contract fimits D other (see #10)
D over canbrapon D unger calibration
Due to:
D other (see #101
D sampie matnx D insufficient sampie
234, D OTHER: (see 810)
D instrumentation D other (see #10)
s. [ |othercapecttyy: 4 od < 207
/
10. D Comments/Expiananon:
NOTIFICATION [check approopriate item(s)]:
"D Client notrfied by (narms and date): "D, Client's-name and response:
D in wriing D by FAX D process “as is” D resample
D by phone D Other (explain) D an hoid tit D _ Other (expimn)

PROJECT MANAGER (signeturs & date): é}wx M S/ 2) /QU

FURTHER ACTION REQUIRE\I{SEE PAGE 20F 2 U O 2 4




IT CORPORATION LOG #: RD-34- page 20f 2

CORRECTIVE ACTION

[J ROOTCAUSE: INTRALSIDATE_N 7 a2ty {27

+ 4 L Ty L
7

[J CORRECTIVE ACTION: INALSDATE_ Yy 2] 4 222
BZ/L(/M

YR D 2una (irtAaet c_/c/u,v';%/é’(x, f-/;3 ‘//L/ W/f

RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO:

D ACTIONS TO PREVENT RECURRENCE: INITIALS/DATE

FIRST LEVEL SUPERVISOR: N //,/W oate: 5 27 5o

RESPONSIBLE MANAGER: / / /7 M__,— oate: & / /7 =

QC REVIEW
NONCONFORMANCE DEFICIENCY ERUN
d d

(J FURTHER ACTION REQUIRED:
-~ \

a

. ASSIGNED TO:

QCCOORDINATOR:K‘ / /7&(/\_1\_,( Qf GATE: (ﬂ/ fl/ / QZ

CORRECTIVE ACTION VERIFICATION

VERIFIED D CANNOT VERIFY (specify reason)

REASON:

AY

nscmn ([ (on e Il

0235

SIGNED ORIGINAL MUST BE RETAINED IN FILE: [] _ QUALITY/OPERATIONS FILE p PROJECT FILE




—_— - ~

INTERNATIONAL
TECHNOLOGY
CORPORATION

ITAS Data Review Checkiist

RADIOCHEMISTRY

Wark Order No(s): f’/ﬂqg %

Mctd est/Perametar:

Lab Sempie Numbers or SOG: S‘O& oo 053 .

Review item

Yos
v)

No
(4]

N/A 2™ Lavel
(%2] revew

-»

Calibeation
's the eanbration documentaunan incluced whers aopiicsbie /

-

Sampie Anaivsie
Are the sesmpie Yields witnin acceptance critana?

Were all sammie hoidina umas met/

At L Lad

QC Samoies
's the Blenk Yield witnin acceptance critena?

tad

I the Minimum Oatectabie Activity for the 8lank resuit < the
Contract Oetection Limit?

(2

!s the Blank resuit < the Contract Qstecuon Limit?

S.

Is the Blank resuit grester then the Contract Ostecton Limit but the

Sampte resuit tess than the Contract Detection Limit?

Is the LCS resuit within acceptance crnitenie?

{

is the LCS vieid within accentance criteris?

™

is the LCS Minimum Datectabls Activacy less than or equal to the
Contract Ostection Lirmit?

-~

MSMSD resuits and vieid mest acceotance cnteria?

Dublicate samote resuits ana vieid meet acceptance cntena?

O o =

Other
Are all nonconformancas inctuded snc noted?

Are 8il raquired forms filled out?

Cofrect methedology used?

Trensonnuon checked?

Were il calculstions checked at 8 rrermum frequencv?

[

Ll Lol Sl o [

Units checked?

mments on any “No® response: A)C&VI L?SZZ MQO :SE

Anesiyst:
Secona Leval R

Form No:

T MO#/&%J’-@W@L for 0423701

Date: { ~/ ;l 7 L/

Date:

NE

¥ F042770)

0026



INTERNATIONAL
H TECENOLOGY

CORPORATION - LOG #: RD-$4- pagetof2

ITAS Riohiars
LABRORATORY NONCONFORMANCE MEMO INCM}

PROJECT ID (Nsme/Number): JL) H C,

NCM INITIATED BY (Nema/Qater: j bo | T ¢ . - o e b
PARAMETERISI: é» A vy WO
SAMPLE NUMBER(S] AFFECTED: 'é—/ 0¥ 2290/ L2 370 /
MATRIX: U ead 74 76 AN
FAE )
AREA: L] sammec RADIOCHEM |__|  couwrvg (]  eoassay

(] oaraverr L1 rerorrve ] omwEr:

NONCONFORMANCE [check appropriate item(s)l:

1. ] Not enougn sampte received fOr oroper anaivsis. 3. D Sampie lost dunng exractonvanalvsis:

nO re-prep or re-anatysis ossibie.
2. ‘3 Hoiding nme exceeaed by days que 1o

4. D QC data reported to client outside of:
D CATEGORY |: Out of Laboratory Controf

D metnoad fimits D intemal fimns
: Hosaing ume exotirea at receipt.
D QAPP limits :l ccntract imns
] ZATEGORY t: Laporatorv Depenaent
G reguiatory hmns ] _biank ctena
] WOMK Dackiog ] instrument failure
D cocmmunicauon :1 otner (see #10)

[ncorrect procegure(s) used. (See #10
Xl CATEGORY Ili: Laboratory Reruns

R D QARC:
invand instrument caoraton. (See #10)
D surrogates D internat standaras

D spwe recovenes D blank contamnation
Incomect/incompiets data reported to Client.

2 G CONFIRMATION: (See #10)

D secona column D contaminanon check

o o o o

Reponey detecton iimit(s) higher than:
D otner (see $10)

[J memoa hmns D QAPP limms
) G DILUTION:
D contract imits D otner (see #10)
: over canbranon ] unaer catioration
Oue to:
D otner (see #10)
D sampie matnx D insufficient samoie
14 OTHER: (see 810}
’ D instrumentation D other (see #100

5 Kommsmn DA [ ssore BQ;% 2o &AL %pmﬁm(l?

10. D CommentwExpianation:

NOTIFICATION [check appropriate item(s)]:

. ,] Client notfied by (name ana date): z.D Clients -name and response:
D in wnang D by FAX D process “as 18" D resampie
D by phone D Other (exoiain) D onnodtl _____ D Other (expiam)

PROJECT MANAGER (signature & date): S&_W M SO E\J

0027

~J
FURTHER ACTION REQUIRED, SEE PAGE 2 OF 2




IT CORPORATION

~0OG #: RD-84- page20f2

CORRECTIVE ACTION
'R”Roor CAUSE: INIALS/DATE %ﬂ’cf? /9- 7Z
/N»O A ass /(/I11s/‘L /\1/" /'(-r;’_{i%ch"

/

l

ALad el 'Aé!x« 7zz~ mpnwe hOAS —/fv-)a/

Amﬂmﬁ (/'Zqﬂ :
7

qa

: j CORRECTIVE ACTION:

INITTIALS/DATE

TE=A

‘[

I L{»c,bj— T e ae kﬂ,ﬂ T DY Sl —L(DA'&J—( = 07%#

o,r/f'?L Y <4

~

)
(oA i

e

1 —b
[ /(/\(LV\ A /;//Lt—‘\_l( i / . '?L <l

‘. Ylan 0

&,f/’/:v\_—r /L4“f'3\ Jicr_,u/f‘*-f‘g
/

.

RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO:

ACTIONS TO PREVENT RECURRENCE:

1

INITIALS/DATE //'ﬂ: -/ 7‘ 71

7OS§1/)(€ ‘I&W‘élfu{

L\V\U%’A\j Q:(‘\ a M‘It)t &y "

9%

FIRST LEVEL SUPERVISOR:

’éﬁ,/ 72/@«;/,%» 1IN
L) ocdidl ———

RESPONSIBLE MANAGER:

DATE: ;’ﬁ“ 9(/

DATE: SA&/A?’

_Qc REVIEW
:l NONCONFORMANCE D DEFICIENCY

g FURTHER ACTION REQUIRED:

X RERUN

ASSIGNED TO

S~
QC COORDINATOR: m

==

o el

CORRECTIVE ACTION VERIFICATION

\Sﬁmnso

REASON:

D CANNQOT VERIFY (specatv reason)

NCM CLOSURE

QC COORDINATOR:

e

-

&0
<o

oaTE: 4/7_1—/ (/ -/

SIGNED ORIGINAL MUST BE RETAINED IN FILE: D QUALITY/OPERATIONS FILE



WH € 306 Woo33

INTERNATION.
TECHNOLOGY tyH— /m,_g,z 6~

CORPORATION

ITAS Data Review Checidist

RADIOCHEMISTRY
Work Order Nois): 70 6/2?' L?
Lgh Sampie Numbers or SDG: l. OL/D-:;‘C’ /B = { O('/;? 7/‘;
Method/Test/Paramerer: 1 / lﬁ
R tom Yeos No N/A 2 Level
e e ) ) W) | “rewew
(/9
A. Calibration {/}’ —
7. is the esibretion documentanen inciuded where soplicabie ?
8. Samepie Ansivee —
1. Are the samoie Yields witrin accentance cnteria? 1/‘ L
2. Were ail samoie holding ttmes met? l/v/ [
C. QC Samotes l l 4/{, -
1. s the Biank Yieid witrnin acceptance cniens?
2. Is the Minimum Detectadie Actwity for the Blank resuit < the T —
Contract Qetection timit?
3. !s the Blank resuit < the Contract Detection Limit? —
|l the Blank resuit grester tnan the Contract Detecuon Lifmut but the ‘/ﬂ’ o
Sempie resuit iess tnan the Contract Detection Limit?
8. |3 the LCS resuit within acceotance criteria? ] [l
8. 1s the LCS vield within scceotence entenie? M’/ "
7. Is the LCS Minimum Datectaote Activity less than or squsl to the - —1
Contract Oetecnon Lirmut?
8. MS/MSD resuits and vieid mest scceptancs criterie? ] —
9. Oupilicate samoie resuits anc vield meet sccentance cniternia? " —
D. Other }» —
1. Are el noncontormances incruded end noteg? ]
2. Are oli reaunred forms filled out? ’/V— —
3. Correot methodoloay usea? =
e
4. Traneenouon checked? —
[ P
$. Waere ail csicuistions checked at 8 mivmum frequsnov?
8. Unite eheoked? /[ —
“Ng* H NCM MM
Analyst: /&JW Dats: 5-20-?7‘

Secona Levet /oviow:

Form No:_L3:038, 3/94 Rev 2

v

O

Date: gf-ﬂ-’) /C\\]

0023



TECHNOLOGY "

b § INTERNATIONAL (L Ll Q/v’ 553‘#94
CORPORATION - LOG #: RD-34- — Pagetot2

ITAS-Sichiand
LABORATORY NONCONFORMANCE MEMO (NCM)

PROJECT 1D (Namerturnbers: (JH C_
NCM INITIATED BY (Name/Datet: IJ/(/ el T-( C by fla vt =/ i‘ 7C/
PARAMETERIS): ’ / Q{ NN
SAMPLE NUMBERIS) AFFECTED: 4ol 2390 / L 0Y2F50 / @Ub%%
MATRIX: (ece f?i'f?é’y\
/

AREA: I SHIP/REC IZ" RADIOCHEM | [ COUNTING D BI0ASSAY
(1 oaraverr L] nmerorrve (]  omwer:

NONCONFORMANCE [check appropriate item(s)]:

1. :l Not enougn sampie received for proper analysis. 1. D Sample lost duNNg extracuon/anarysis:
no re-prep of re-analysis possioie.
2 :l Hotding time exceeged by 4ays due to:

4. D QC data reportea to client outsiae of
D CATEGORY t: Out of Laboratory Controt

D metnod limits D intemai urits
:l Holding time exoirea at receipt.
ﬂ QAPP limits D ccntract hmits
.:] CATEGORY II: Laboratory Dependent
g requiatory hmits E] blank criena
:l work packiog :l instrument tailure
] commumicauon D other (see #10)

Incorrect proceaure(s) used. (See #10}
1z g CATEGORY Ili: Laboratory Reruns

R D QA/QC:
Invatd instrument calibration. (See #10)
D surrogates D interat standargs

g spike recovenes D blank contamination
Incorrecyncompiete data reponed 1o cient.

132 D CONFIRMATION: (See $10)

D second column D contamination check
Reporned detecton imit{s) higher than:

O o o o

g other (see #10)

D methog limits D QAPP limits
113 D DILUTION:
D contract fimns [:] other (see #$10)
: over catibration :l unger canpration
Due to:
: other (see #10)
D sampie matnx D insusficient sampie
iie E OTHER: (see #10)
’ D instrumentation D other (see #10)
' . [
5. X |other apecity): 1204 Lo omcd S
7
10. D Comments/Explanation:
}
NOTIFICATION [check appropriate item(s)]:
1.D Client noufied by (name and date): z.D Client's -name ana response:
D in wrting D by FAX D process "as I1s* D resamoe
g by phone D Other (explain) on hold til D Other (explain)
" : .
PROJECT MANAGER (signsture & date): \Q.,z (UTNIE R AVTRFAN QML\
i \

FURTHER ACTION REQUIRED, §EJE PAGE 2 0OF 2 0 0 3 0



IT CORPORATION LOG #: RD-94- page 2 of 2

CORRECTIVE ACTION

E/ ROOT CAUSE: INITIALS/DATE .// /7/ 49 =2¢ ‘/

//% f}/) X ;/[/L’ /7/

Jj consecre acron wnasoare_5-2L 77
Jﬂﬁmﬂ medks MDA | [ /JQ,QVLM A Dy L PiEN
/LL('\_/’ /l <y re L \CL\/\ 71 ? "’(/\ e Ui «JZQLKJ [

)0\1‘?\ "{'Cc, {)_/f /—zK

RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO:

D ACTIONS TO PREVENT RECURRENCE: INITIALS/DATE

//7/-540-}}{

FIRST LEVEL SUPERVISOR: /ﬂ,p Y/pm \ 2SI ez DATE: 5':%7 2.0 7

RESPONSIBLE MANAGER: / / /de/ DATE: J%M/?V

QC REVIEW
NONCONFORMANCE DEFICIENCY RERUN
d d

D FURTHER ACTION REQUIRED:

ASSIGNED TO

QC COORDINATOR: @\ DATE: 2/ Z"?“/ 4

CORRECTIVE ACTION VERIFICATION
@ VERIFIED D CANNOT VERIFY (specity reason)

" REASON:

NCM CLOSURE Q&—— )
QC COORDINATOR: AT 2/147 Qk// 0 D 3 1

SIGNED ORIGINAL MUST BE RETAINED IN FILE: D QUALITY/OPERATIONS FILE ﬁ\SROJECT FILE




INTERNATIONAL

TECHNOLOGY
CORPORATION
ITAS Data Review Checklist
RADIOCHEMISTRY
Work Order Nols): '//H ¢ eles-N 1
| Lab Sampte Numbers or sOG: (Y 7 790/ -
Method/Test/Parameter: < >~ 7 7
Review item Y(;)l E/t; (‘I,) 2'.5:)?

A. Calibration
Is the canpration documantation included where apoiicabie

—

8. Samoie Ansivew l/
1. Are the sampie Yields within accentance cntens? Z
e
2. Were @il ssmpie hotding times met/
it ec. QC Samorwes /
1. '3 the Blank Yisid witrun scceptance critena’
2. Is the Minimum Detectanie Acuwity for the Blank resuit < the /
Contract Ostection L:~t/ Z
3. Is the Blank resuit < *~a Contract Oetection Limit? 1/

In the Blank resuit greater than the Contract Detecton Limit but the

Ssmpie resuit less tnean the Contract Detection Limit?

Comments on any “No® response:

erfrHr(r\ifiuH\“

5. !s the LCS resuit witrun scceptence cntene? v s
8. !s the LCS vield witrsn acceotance cntena? ‘/
7. Is the LCS Minimum Oaetectable Activity less than or squel to the /
Contract Detecuion t:~nt?
8 MS/MSD resuits ana vieid meet acceotance cntena? / -
9. Ouplieats sampie resunts and visid meat acceptance cntanal v/
0 Other /
1 Are eil noncontormances inciuded eana notea?
2. Are ol reauirea forms niled out? /
3. Correot methodoioav used? .'/ !
4. Transonotuon checkea? 1/ !
8. Were ail osicuistions cnecked st 8 minimum frequencyv? / !
6. Units checkea? /

Anslyst: r\/]ﬂ/%y/// : M —
Second Level Review: QL\M}\

Form No: L5038, 3198 Rev 2 Q

Date:

Date: _ 7 /Z/ - /9 ('/

</2) /4 d

0035



IT

A

TECHNOLO(
CORPORATIO

@

IN’I'ERNATI

LOG & RD-84- pogetof2

ITASNohiand
LABORATORY NONCONFORMANCE MEMO (NCAI

2

L

10.

D Holding ume exceeded by oays due to:

CATEGORY I: Out of Laboratory Controi

st

D Holding ime expired at receipt.

CATEGORY ii: Laborstory Dependent

::D

D work backiog D instrument fariure

D communication D other (see #10)

23 CATEGORY iii: Laboratory Reruns

a

FERS m QANRC:

[ sumogates [ intemai standaras
[X] spwerecovenes [ blank contaminaton
232 D CONFIRMATION:
D second cotumn [J conmmmaton check
D other (see #10)
233 D DILUTION:
D __ Over catibraton D under calibrason

D other (see #10)

234, D OTHER: (see #$10)

5. D Incorrect procedure(s) used. (See #10)

PROJECT ID (NomeayNumber: WwHC  wQ033
NCM INITIATED 8Y [Name/Date): Marsnall |ane /25 /4 Y
PARAMETERIS): se-7¢ A
SAMPLE NUMBERIS) AFFECTED: 40y 27901
MATRIX: Vegetne D
AREA: ] swemec [ muoocwem [X]  couwnwa (] soassar
] oaravemr (] serorrmve [_]  ommen:
NONCONFORMANCE [check appropriate item(s)]:
1. D Not enough sampte received for proper analys:s. 3. Sampie lost during extrachorvanatysis;
no re-prep of re-analysis possie.

D QC data reported to client outsiae of:
D method timits D intemat linnts
D QAPP limits D contract imrts

reguiatoty hmits { blank critena
a. d

. D- Invaid instrument calibration. (See #10)

L D Incomectincompiete data recorted to client.

(See #10)

X D Reported detaction limit(s) hagher than:

D method limits D QAPP limits

D contract limits D other (see #10)
Oue to:

D sampie matmx D_hsmﬁduuwwb

[J tnsvumenavon [ otmerseesio)

d

Other (specify):

—
s/
Comments/Explanation: | ) ¢, 4/ L& LLS

o

Resvlt vt pF L.mi<S

NOTIFICATION [check appropriate item(s)]:

LD Client notified by (name and date): LD_ Clients ‘name and response:
[ _ inwming [J bveax [ processcass [ resemoe
[ bvenone [J omerexpian [ onnoan___ [ otner expain)

PROJECT MANAGER (signature & dats):

S«Aﬁv@@ /214

~
FURTHER ACTION REQUIRED, SEE PAGE 2 OF 2

0036
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IT CORPORATION LOG #: RD-94- page 20f2
CORRECTIVE ACTION /]
] ROOTCAUSE: INTTIALS/DATE A 5/25/%Y

cne oF the matyix spikes _was [ gSt A prep . Otdrer
had Low Chow Vietd,  (aquvsioe [ LS to hace very
lqrgl” Rodip chewm vield.

i
] CORRECTIVE ACTION: INFIALS/DATE A s/25/0y

SAmples were Re-Ryn tCS of FReRun A5 Acceptmple
K aw (/czt‘a_ Eyrgun ()e/[ynf Fompinsg  Anea  From
rf}J(/[t/QWCCL samplées “he //Ui N0 /?59(/,’/6 e —rvns -

7
This ﬂ{(c(;_rg s VNt V5c":0/
RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO: l

[J ACTIONS TO PREVENT RECURRENCE: INTALS/DATE
FIRST LEVEL SUPERVISOR: W// Vgt oATE: & / 25 /9 9
RESPONSIBLE MANAGER: ;‘ 2 4Z@é % _ oate: S/ Zéé;?f
QC REVIEW
[J NONCONFORMANCE %‘osﬁaﬁucv ] RERUN
[J FURTHER ACTION REQUIRED:
T

"~ ASSIGNED TO:

. \
[ \ /
ac coonmmm:\\{/@()\ix ( Q/& —DATE: CV/ [ // Q'(/.

CORRECTIVE ACTION VERIFICATION
/g;vemneo [J CANNOTVERIFY (specty reason)
REASON:

NCM CLOSURE

QC COORDINAT!

Ol f5d,
7 700

SIGNED ORIGINAL MUST BE RETAINED IN FILE: D QUALITY’OPERATIONS FILE w PROJECT FILE



2225 3B @ioco2

04/12/94 14:43

SAMPLE STATUS REPORT FOR E 6316. E-BLANK BOBP33 = TIME: 4/12/94 15:33
DISPATCHED: 4/ 4/94 11:55 SAMPLE HAS NOT BEEN SLURPED
RECEIVED: 4/ 6/94  7:47

OUT OF GOOD CHARGE

EXT. DETER. RESULTS OR STATUS ' RANGE? ANS? CODE
ddkdek dehdekdkdkdk ghdkddkkkkbkikhhhkkhkkdhihikhkhhdkbhkidd kdd khd ki
1210 TB MISC 1.15000E 03 pCi/G N Y VOGEL
1211 AT MISC < 9.14000E-01 pci/G N Y VOGEL
2183 GEA=MISC < 1.14000E 01 pCi/G Cs-137 N b4 VOGKEL
4271 TOT~ACT 6.11400E 02 pCi/G- N Y VOGEL

END OF REPORT

Q.7 WW‘//?T Con?é/w?)') ”’2(“70“'?"/\0/

Jux(} D\ /S mr//r )7 M@?Z/S
Bew 5790
/150 pCi/g £400Cq = 462000 L 4 lwl,
~ ) . e —

/?;: 40 AL//OCO: . 604 :400000&0)&;

o

disooce
— —2
[YeloYatoYeteo) .°O“5

‘\
i %
Y

\}ea e’\'&cHO‘\ |
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OFF'SITE — . CO;’TROL NO.

Contractor
ontret (To be obtained from PROPERTY MANAGEMENT)
Westinahouse Hanfooed PROPERTY CONTROL W Qq - 0 - 0 Y L/ C? - j '7

PART | - TO BE COMPLETED BY ORIGINATOR
Peneroreet Analytical Services Section F{ald Analytical Services|UYnit Sampling & Mobile Labs

The following iteme are to be shipped from m Contractor D \iondor
Routing Jruck (X Prepaid [ coltect
Shipped to Off-site Custodian
Company International Technology Corp.
Address 2800 Geo. Washington May Tami_Heidelberg
i On-site Custodian Payroll No.
City Richland Statey|A, Zip Code 99352
Country J.G. Hogan 57783
Qty. Property No. Description {include Manufacture Name, Model, Serial No.) Acquisition Cost
1 Polycooler: Environmental Samples packed on wet ice, double
bagged.
Sample #'s 94158-01,D12, 94158-02.D12
C.0.C. # 0O68IZ-Muu Wi ~ppw;2
S.A.F. # 94-158 -
Ice Chest # Om 33 W _é@__/[lﬁ
[ classified ] Unclassified (O] shipped Under DOE Contract (O] shipped Under Contractor’s Use Permit Contract

Necessity for the off-site use of this property
[X] Required for Project Work. List Project No. _04-1588

D Business Trip
D Off-site Assignment

D Shipment to Subcontractor. List Subcontract No.
] Other (Preasa specity) Samples require analy$ss not presently available at thés site.

CERTIFIGATION OF THE RADIA LJON MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIPPING.

RM Cle fcy\nﬂic 0806 RM Survey No. Date
|t Loor S 1771/ Jo-5)
ocation of and“Contact for Property (Name/Phone No./Bidg./Areal

J.G. Hogan/ 373-4541/ 202-S Annex/ 200 West

Date Ready for Shipment Cost Code to be Charged Approximate Date This
9-13-94 KP214 12911 / Property will be Returned N /A
rpey KECINGAMSHET) 5\ Date Authorized By Y e Date
.G. Hogan 4-13-94 ]
Mo 6. Hog et Lt gl BAR Y

P
Uopeer"h ent ovel i TW S Date

</ /9 ‘/
PART Il - TO BE COMPLETED BY SHIPPING
Authorized Shipping Signature Date

DISTRIBUTION (AFTER FINAL SIGNATURES)
[ White - Property Mansgement  Yellow - Shipping  Green - Accounts Peyable  Pink - Originator  Goldenrod - Property Menagement J

7owd W o - o SO S 0043 543000479 (05/93)




- ol .
%TTM- .

Esegainy /'miacf"r"/ _ = D ““‘27‘?5/ ‘/ﬁ,,, ,

“fsmero: S LT  OFFSITE RADIOACTIVE smmemkecono :

< | company g - - EXTERIORINSPECTIONPERMTTED = = | - M~1 QTﬂn

Wi - - Tt - 4 Contractor: - o K P d - 'Vl .

H £ , repad [ Collect a: ;
Address - ) y ol PNL KEH . WH = .

2| wj g D ﬁ < Motoai [ N"”G'

g Ciy. State er fe ] S!}eCarner ;:E . Exd. Use ) D ArrCargo J

a I— ~ D Mall =

: Agrgngruq -“Y PR NoO. Veh No. :
A5Fa2 L»as-ﬁf'

~| Proper Shipping Name ™

Radroa_;trveMat ] analrorm U“Specul(Al) mNormal(AZ)

er 5
1. "Emm'/ accklg%s k‘?e

[T UN2908 | Labels Applied - . Maten'alCategory

Danger (ArrCargo) - D vahwayﬂoute N §
Secondary = =} " Controlied Quantity
fi.nss'ug cass - | - It -Accounmmuwrsscunmcomaot
NonErssde - D:: w;ﬂ u ﬁ?»d ol
13 Fisite Exempt _Comrgneeauthonzedmmquty .
sig-SeauritySve Reg. - [T~ - N&=

2 Low Specufnc Actmty &os iim 2912 B Empty . a ‘_Empty
3 ;:msted quanmy nos ;{JN 2910 “Radicactive LSA 10 i‘low speafi
aN ' 13 uugsez B ‘V'Ve':::v' \ ' Limited Quantity
| : 1ET vetlowi © a: TV”AQ“'"‘“‘_“._
1 : E None. a Type 8 Quantity
d

a8 -
,,,( il
":""TYPE'PACKAGE"W
)G StongTight | @78

3 :typea T 1T wood

tﬁ

G TypeB " 17O% stest - Fo] Fissile o
O Type8W Y .. [ Fusiew <4 P EUS> Tg . [CNA Nuou> g CWA | .
EI Types(w 0L Fissiew SecurtyEscortsReq.  [] -
! ,fGramanrssrre._‘ Tet | Cask Tem e -
- s | Max. 122°F LTL, 1807 F Ex. Use) :

-1 Container examined: Noevidence of detenoration or damqe Yes

Packaging conformst 10 approprn‘:f.e pa;kagmg procedure L
\g f QAmspemon Current EI‘ Yes: g’ N/A - Seals requmed %N

‘Complies with D, 0. T ack
labeling; requnrements o
Container acceptab-hty docum

No. Pkgs. ~Model Package’.

S i, "wcﬁf'

T~ h g -

K R R o TRt

?a‘_*”.‘,

“SemalNo.. . |

¢ SHIPMENT PE’CN'TIQ.N AND c:_arm_amou .

oo e i T
. ‘o -

3

(Shippér may desmbe padu e m dmd onone  of unused linds above)w R
Thisis to certify that th& abﬁ‘e«a;rpeha qutengkare properly. dassmed.descnbed.—oadugtdmrked andlabdedamhn in proper
othe 3

N

-7 transportation, accord Iedeul state.loui ‘a’nd mternammgmwb Murdousmmls‘ _
£ C?ﬁrersSr natufe“‘ '“ - i';, p A A _” ‘

i RS J 4 A o~ 3 3

o B3 77 f - 2 e B0 N L‘

Yuiface’ Dose Rate ="

- '-f*Al!kMONI‘[on o

AR TRANSPORT ~~ mqo _93& Passenger; 13- ttd.gty.aD} Reseacch.or Medical Diagnosss -
CERTIFICATION ) Appred N/A D ; <3TV EI1 HumanMeanRemrd! *

Traffic has unspected and verrhed preshnpmem :omphanr.e 0 DOT regu uons =
e A v Aol ] e T

Authorized | £

Signature b(

s

| -~APPROVAL: -, -

T .Amoveo FOROFFSITE SNWE“T.*:"

e g




TENNELEC #1 SCREENING CALCULATION SPREADSHEET P
R 15 ste ruf 7
— Customer | Recieved Screening Prep _[Coumt Wirts.| DACKGROUND | BOBANK /’«;’ .
Code Date Time | Date | Time | Date Crd | Alpha| Beta | Mnts Qanl ORP33 raz f’
WHC 41494 414 10 7] 59 0 BoR P2z, 7 cé?, 7 .
A A
™ Customer pH Pincht | Vol. Smo- mmmph BOEM 7 \liqout Mmph 2 oigma Ewor | (Gmor L) -E:tagory to 1
0 <2 Wght | Anal | Size | Hidr| Total Counts|CountsMinute| Alpha | Beta | Alpha | Beta | uCiper Sample 1 GmorLtr
WHC/SOIL | Revd/Relg| (mGrms) [mG mt| Gm L |Num.| Aipha| Beta | Alpha] Beta Aipha | Beta | Alpha | Beta | YesNo | Alpha | Beta
1 BOBKNS 07.3 97 [1300.0] s0] 11] 517] oes|50.72 [7.56+00 |1.3E+02 | 4.8€02 | 7.7E01 | 4.46-05 | 8.9E-05 [3.5E+01 [5.0E+02] No |2.9E+02 [1.7E+02
WHC/VEG 0.0E+00 [0.0E+00
%  BOBP32 76.6 77| 1000.0 | 51 8| 788 | o.68]77.82 |2.2E+00 [1.9E+02 | 1.3E02 {1.1E+00 | 2.9€-05 | 7.06-03 |1.3E+01 [1.1E403| No [7.9€+02
T __ B0BP33 95.4 95 | 10500 | 52 5| 471] 038]46.12 [1.4E+00 |1.2E+02 | 6.9E-03 | 5.8E01 | 2.1E-05 | 4.5E-03 |6.6E+00 |55E+02] No [1.5E+03
WHC/OIL 0.0€+00 |0.0E+00
I _94158-01.D12 6.5 7] 2000 s3 o| 12]012]| 022] 8E01]| 55601 | -7E03 | 7.6E03| -1E05 | 9.9 06 | 4E+01 [38E+01 | Yes | sE+02
[ _94138-02.012 8.9 9] 2000] 54 3| 10] ots{ 002 s2e01| 9E02] 83E03] ©E04 [ 1.3605| 3E07 [4.1E+01 | SE+00| Yes [2.4E+02
TOTAL uCi 0.12| 088 | 4€01| 26400 | 66602 [25E4+00| ERR| ERR| ERR| ERR| No ERR

o0




INTERNATIONAL
TECHNOLOGY
CORPORATION

REANALYSIS
CHAIN-OFSCUSTODY B2

ANALYSIS AJ P

CUSTOMER WHC

/ »,

DUE DATE $-20-7¢

COUNT
ANALYSIS RECORD

NAME/DATE /4% | 5C3-%

SAMPLE DELIVERY GROUP Z)o0 33

MATRIX Q )7\ BATCH NUMBER
ITAS ID CUSTOMER ID COMMENTS

1) 404239017 2.0 G,

2 ) £04229 D] 2,097

3y W Y2290/ Q. 00

4 ) (204239/D 2., 06

5 )

6 )

7 )

8 )

9 )

20 —
REANALYSIS RECOUNT

*REFERENCED QC*
ITAS ID - BLANK LOY 2792 B
ITAS ID - SPIKE LOY 2292

CLIENT CODE

ACTIONS (Initial & Date)

Saofs4 G

PREP LAB RECEIVED

SAMPLE REMAINDER

RETURNED TO SCG é B

NO SAMPLE REMAINING_

a
SEPARATION LABW\ 6/&‘4/6@

- +—
COUNTING/MEASUREMENT A< 5[%}%1
=

DATA REVIEWED Wy lp 427~/

(CHECK ONE)

ANALYTICAL PREP STORED pyw% 427~V

AC'fI NS (Initial & Date)
COUNTINGXMEASUREMENT

DATA REVI

ANALYTICAL WPREP STORED

ADDITIONAL COMMENTS:

737
s
W 5.}5-97/0*/

RC-048 12/92 REV 2

0049



oy L
DUE DATE ‘;404%
/

/

E INTERNATIONAL -
TECHNOLOGY )
CORPORATION
/ REANALYSIS ARECOUNT
CHAIN-OF-CUSTODY B_ATCH ANALYSIS RECORD

ANALYSIS i%\ T NAME/DATE S/ 1 529
CUSTOMER [OH( SAMPLE DELIV/éRY GROUP ,od 23
MATRIX 2y ‘;”L‘\L‘?V\ BATCH NUMBER
ITAS ;D CUSTOMER 1D COMMENTS
1) wpd/ 2390 L] s
IR =N A I e
s ) ALY ) S 2rc
i)
5 )
6 )
7 )
8 )
9 )
10)
3/ ZANALYSIS _ RECOUNT
*REFERENCED QC#* ACTIONS (Initial & Date)
ITAS ID - BLANK £ OY277XF7 COUNTING/MBASUREMENT
ITAS ID - SPIKE (CY2772 § DATA REVIEWE
CLIENT CODE LW C ANALYTICAL PREP\STORED

ACTIONS (Initial & Date)

PREP LAB RECEIVED % ~ 294 ADDITIONAL commwrs\

SAMPLE REMAINDER RS /‘M' /?ﬂ(
| RETURNED TO SCG a CHECK ONE) h , (//'é'/'_—
‘ /l'p’
w NO SAMPLE REMAINING & 4 9
i SEPARATION LAB 1174 A 7/1-9Y 4 J
COUNTING/MEASUREMENT _ “£th s-/)4/sd o | I/?}/"/
» 5
DATA REVIEWED \Wlth Y “» -9y , ‘7
ANALYTICAL PREP STORED wipw i §-R-4Yf Y RC-048 12/92 REV 2,

0051 )%



TECHNOLOGY
CORPORATION

CHAIN-O

ANALYSIS [W s
CUSTOMER L W -

MATRIX Arﬁ?hq

<CUSTODY BATC

DUE DATE M

ALYSIS RECORD

NAME/DATE s}y [T =+0-2Y
SAMPLE DELIVERY GROUP {(yo033
BATCH NUMBER

ITAS ID CUSTOMER ID ____COMMENTS
1) HO4¥r190l w 4 C 2.06
2) ol w HC 2.06°
3 )
3 )
5 )
6 )
7 )
3 )
9 )
10)
REANALYSIS RECOUNT

*

ITAS ID - BLANK Lou{ﬂﬁaB
b

ITAS ID - SPIKE 792

CLIENT CODE

ACTIONS (Initial & Date)
COUNTING/MEASUREMENT

DATA REVIEWED

ANALYTICAL PREP STORED

ACTIONS (Initial & Date)

PREP LAB RECEIVED S/wfse FA—

SAMPLE REMAINDER
RETURNED TO SCG Mﬁ B~ (cHeck oney

NO SAMPLE REMAINING [

SEPARATION LAB _5/24/5¢ ot
COUNTING/MEASUREMENT AS 5/ 20[4Y

DATA REVIEWED YWwwnh\ N K 372~y

ANALYTICAL PREP STORED wih Y 1]

ADDITIONAL COMMENTS:

RC-048 12/92 REV 2

A
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MEMORANDU

TO:  200-UP-2 Project QA Record

FR:  Susan Winter, Golder Associates Inﬁ% :

RE: METALS DATA VALIDATION SUMMARY FOR DATA PACKAGE: W0033-1TC-030
(923-E418, Filename W0033M.UP2)

June 7, 1994

INTRODUCTION

This memo presents the results of data validation on data package W0033-1TC-030 prepared
by the International Technology Corporation (ITC) laboratory. Information concerning the
sample validated along with the analyses reported and the method of analysis is provided in
the following table.

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS

BOBP33 04/05/94 SOIL SEE NOTE 1

Note 1. All samples were analyzed for CLP TAL metals and titanium.

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

Attachment 1. Glossary of Data Reporting Qualifiers

Attachment 2. Summary of Data Qualifications

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

DATA QUALITY OBJECTIVES

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met with the exception of the deficiencies identified
below.

Accuracy. Goals for accuracy were met.
Sample Result Verification. All sample results were supported in the raw data.

Detection Limits. Detection limit goals were met for all sample results as specified in the
reference analytical method.

Completeness. The data package was complete for all requested analyses. A total of one
sample was validated in this data package with a total of 24 determinations reported, all of

1 ‘001



Data Package ID: 'WO0033-ITC-030 Analysis: Metals

which were deemed valid. This results in a completeness of 100 percent, which meets normal
work plan objectives of 90%.

MAJOR DEFICIENCIES

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

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data as estimated.

Laboratory Duplicate

. Laboratory duplicate relative percent difference (RPD) for potassium was
unacceptable. Attachments 2 and 5 provide a summary of the data
qualification applied and supporting documentation.

GFAA Analytical Spikes

. GFAA analytical spike recoveries for lead and selenium were unacceptable.
Attachments 2 and 5 provide a summary of the data qualifications applied and
supporting documentation.

REFERENCES

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data
Validation, Task Order 5-94-18, December 14, 1993, Purchase Order M073750. Westinghouse
Hanford Company, Richland, Washington.

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

bODZ






UJ -

BJ -

GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS

Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.






‘sa
e

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

DATA QUALIFICATION SUMMARY
s L

SDG: WO0033-ITC-030 VALIW June7,1994 | PAGE_1 OF _1 _

COMMENTS: METALS

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
POTASSIUM J BOBP33 DUPLICATE RPD > 35% AND SAMPLE RESULT >
5xCRDL
LEAD uJ BOBP33 GFAA ANALYTICAL SPIKE %R < 85% BUT > 40%
SELENIUM uJ BOBP33 GFAA ANALYTICAL SPIKE %R < 85% BUT > 40%




ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS

Unos



L0Up

validated Data Summary, Data Package: W0033-1TC-030

Samp# BOBP33
Date 4-5-94
Location .--
Depth c--
Type SOIL
Comments ===
Parameter | Units Result Q
ALUMINUM MG/KG 142.000
ANT IMONY MG/KG 11.100 u
ARSENIC MG/KG 0.440 u
BARJUM MG/KG 17.500 B
BERYLLIUM MG/KG 0.220 u
CADMIUM MG/KG 1.100 U
CALCIUM MG/KG | 10300.000
CHROMIUM MG/KG 2.200 u
COBALT MG/KG 2.200 u
COPPER MG/KG 8.500
IRON MG/KG 285.000
LEAD MG/KG 0.440 [VA]
MAGNESIUM MG/KG 4320.000
MANGANE SE MG/KG 22.000
MERCURY MG/KG 0.110 u
NICKEL MG/KG 4.400 u
POTASSIUM MG/KG 11600.000 J
SELENTUM MG/KG 0.440 ud
SILVER MG/KG 1.100 u
SODIUM MG/KG 85.200 8
THALLIUM MG/KG 0.440 u
VANAD UM MG/KG 2.200 U
ZINC MG/KG 36.000
TITANIUM MG/KG 18.900
\) eQ \‘\\e

%Vé'é/?/?/




Lab Name: ITAS RNOXVILLE
Lab Code: ITSTU

Case No.: WO380

U.S. EPA - CLP
1

EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

BOBP32

Contract: HANFORD/WE

Matrix (soil/water): SOIL_

Level (low/med):

% Solids:

7

_8875

SAS No.:

______ SDG No.: W0033_
Lab Sample ID: AA67195
Date Received: 04/16/94

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

Color Before:
Color After:

Comments:

ARTIFACTS_INCLUDE_TWIGS.

CAS No. Analyte |[Concentration|{C Q M (&Y
7425-90-5 |Aluminum + 142 P_
7440-36-0 |Antimony 1 11.1|0 P_
7440-38-2 |Arsenic _{ 0.44|U0 F
7440-39-3 |Barium __° 17.5(B P_
7440-41-7 |Berylliumi{~ 0.22{U P_
7440-43-9 |Cadmium -+~ 1.140 P_
7440-70-2 {Calcium 1 10300)___* |P
7440-47-3 |Chromium 4 2.21U P_
7440-48-4 |Cobalt_ ¢ 2.2|U P_
7440-50-8 |Copper 1 8.5|_ P_
7439-89-6 |Iron 1 285| P_
7439-92-1 |Lead A 0.44 (%4 F_|&R
7439-95-4 |[Magnesiumi{” 4320(_ P_
7439-96-5 |Manganese{ 22.0{_ P_
7439-97-6 |Mercury 4 0.11{T cv
7440-02-0 [Nickel - 4.410 P_
7440-09-7 |Potassium{_ 11600f— * P |%
7782-49-2 |Selenium 4~ 0.44 [+ P X
7440-22-4 |silver 4~ 1.1|0 P_
7440-23-5 |Sodium___f 85.2|B P_
7440-28-0 (Thallium 4 0.44|U F_
7440-62-2 |Vanadium 47 2.2|U0 P_
7440-66-6 |Zinc 1 36.0| _ P_
Titanium 7 18.9| P_
5855-70-0_|Cyanide _ _ NR
BROWN Clarity Before: N/A Texture:  COARSE
COLORLESS Clarity After:- CLEAR_ Artifacts: YES___

- \
\, ¢ ?\"\:‘Le C

FORM I - IN

ILMO2.1
3

s| nl“

Unos



ATTACHMENT 4

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION
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FeqisRay  ANALVTICAL
CORPORATION SERVICES

CERTIFICATE OF ANALYSIS

IT Corporation May 18, 1994
2800 George Washington Way

Richland, WA 99352

Attn: Van Pettey

Job Number: 380

This is the Certificate of Analysis for the following sample:

SDG: w0033

Client Project ID: Westinghouse Hanford
Date Received by Lab: April 16, 1994
Number of Samples: One (1)

Sample Type: Soil

1. Introduction

On April 16, 1994, one (1) soil sample arrived at ITAS-Knoxville from ITAS-Richland for chemical
analysis. The list of analytical tests performed, as well as date of receipt and analysis, can be found in
the attached report.

II. Analvtical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of data will include
sample identification information and the analytical results. Soil results are reported on a dry weight
basis.

The sample was analyzed for Target Analyte List (TAL) metals by cold vapor atomic absorption

spectroscopy (CVAA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively
coupled plasma spectroscopy (ICP) in accordance with the EPA CLP ILM(3 Statement of Work.

Reviewed and Approved:

Un1o0

Project Manager

American Council of Independent Laboratories
Internationat Association of Environmental Testing laboratories
Arnerican Association for Laboratory Accreditation

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681-1-89



IT ANALYTICAL SERVICES
IT Corporation 5815 MIDDLEBROOK PIKE
May 18, 1994 : KNOXVILLE, TN
Client Project ID: Westinghouse Hanford Job Number: 380

“

IOL.  Quality Control

The sample was digested on April 27, 1994 for ICP and April 20, 1994 for GFAA. The CVAA
analysis for mercury was performed on May 2, 1994; the GFAA analyses for arsenic, lead, selenium
and thallium were performed on April 21 and April 22, 1994; the remaining metals were analyzed by
ICP on April 28, 1994. All run QC was acceptable. A duplicate/spike pair was prepared using sample
number BOBP33. Spike recovery (accuracy) results were within acceptance limits for all parameters by
ICP, GFAA and CVAA analyses. Duplicate RPD (precision) results were within acceptance limits for
all parameters by ICP, GFAA and CVAA analyses except for calcium and potassium. These results
indicate poor sample homogeneity.

Data were reported with qualifiers as follows:
*C" Qualifiers

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
B - Value greater than instrument detection limit, but less than contract required quantitation limit.

Q" Qualifiers

Duplicate analysis outside control limits.

Spiked sample recovery outside control limits.

Post-digestion spike for GFAA was out of control limits (85-115 %), while sample absorbance
was less than 50% of spike absorbance.

The reported value was determined by method of standard additions.

t

gz *

S

"M" Qualifiers

P - Anmalysis performed by ICP.

V - Analysis performed by CVAA.

F - Analysis performed by GFAA.

C - Cyanide analysis by manual distillation/colorimetric determination.
Miscellaneous

D - Duplicate.

S - Spike.

NR - Not required.

G - Native analyte > 4 times spike added, therefore, acceptance criteria do not apply.
X - Detection limits higher than normal due to sample matrix interferences.

U n , 1 682-189



IT ANALYTICAL SERVICES

IT Corporation 5815 MIDDLEBROOK PIKE
May 18, 1994 . KNOXVILLE, TN
Client Project ID: Westinghouse Hanford Job Number: 380

5 S,

IOI. Quality Control (Continued)

Table I is a cross reference between client IDs and laboratory sample IDs.

TABLE 1

WHC ID Richland ID Knoxville ID Test
BOBP33 40427801 AA6719 METALS

tpl12

682-1-89



IT ANALYTICAL SERVICES
IT Corporation ’ 5815 MIDDLEBROOK PIKE
May 18, 1994 KNOXVILLE, TN
Client Project ID: Westinghouse Hanford Job Number: 380

w
IV. Certification

I certify that this data package is in compliance with the terms and conditions of the contract, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the laboratory manager or his designee,
as verified by the following signature:

Reviewed and Approved:

Sheree’ A. Schneider
Project Manager

-- Lpl3

882-1-69
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Hestinghouse
Hanford Company

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

1_ of
006269

Page 1

Compeny Contact C.A, Rowl ey
Project Designation 200-UP-2
BILl of LodingsAiebitl No, N/A
Government truck

cottector R.T. Sickle
SAF No. 94-065
Tce Chest No.
Method of Shipment
IT

Possible Sample Hazards/Remarks

Shipped to
None Detected

Telephone 372-3293

Sampling Locationg
Offsite Property Mo,
Field Logbook No.

SPECIAL INSTRUCTIONS S jp 440050 Defivessn € o

ol

ol

Lo

special Handling end/or Storage Keep cool
Date i Number and T f
S;ﬂz:: * Collected Time C;n:aine:‘:e ° Analysis Required Preservative
98
BOBP33 VIu-s-wy o (7) oo ms 2 Metals -CLP TAL Titanium Mercury 2 3‘2 v-é.o,
e, . Gross Alpha/Bets 1TAS-RD-3322
BOBP33 | V | w-g™ ey fov (1Y Pasiic 29 | Gomma Spec. Cs134,137, 1-129, Co-60, K-40, Eu-152/154/155, Ru-106, Na-22
7a0 , ITAS-RD-3219; Total Uranfum [TAS-RD-4200 OR 4201 U-235/234/238 1TAS-RD-3234
4';' Np-237 ITAS-RD-3208; Pu-238/239/240 1TAS-RD-3209; Sr-90 ITAS-RD-3204;
Tc-99 1TAS-RD-RS-0001; Am-241, Cm-244 1TAS-RD-3302: Se-79 [1TAS-RD-3253
*
Chsin of Possession (Sign and Print Nemes) Matrix
Relinquished By , Date Time . Received By IA’L . slr Ueuid :E : ::g;’g":“'
7 . < = Drum Liquids
- — A =794 . SO = Solid
/?}M///:’/. I Sie il fp-ru- 4 5-\00 7%&7‘%]5[4/&/@’/ - y’/f/#(/ ts : :;:':"’“d’ T = Tissue
- 7 /AL o =oit ¥ = VWater
s = Soil Wl = Wipe
X = Other
LABORATORY SECTION Received By Title Date/Time
final Semple Disposition | 0'SPosal Hethod: Disposed by: Date/Time:

104

s
4
:

P
D
D
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION
LEVEL:

RZN0e - SR
ANALYSES PERFORMED

PROJECT: N~ — O — DATA PACKAGE:\ =~ o33 "X -0
VALIDATOR‘.%4 74, LAB: X DATE: o 'bk o QHLL
CASE:

Yetrncr Weipraran Yerrmg O CLP/Cyanide 0 =
O SW-846/1CP O SW-846/GFAA | O SW-846Mg O sw-846 o o
Cyanide

SAMPLES/MATRIX <_ -\

2R R

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . .. .. @ No
Is a case narrative present? . . . . . ¢ . ¢ 0 00 o0 s . €5 No
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? . .
Comments:

A-19

Up16



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

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments? . . . . No N/A

Are initial calibrations acceptable? . . .. N/A
Are ICP interference checks acceptable? . . . . . ... ... ' N/A
Were ICV and CCV checks performed on all instruments? ' N/A
Are ICY and CCY checks acceptable? . . . ... ... ..... N/A
Comments:

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? (Yes > No N/A
Are ICB and CCB results acceptable? ©<en &« v v o v v v v . esy> No N/A
Were preparation blanks analyzed? . . . . . . . . . ¢« . ¢ . .. es> No N/A
Are preparation blank results acceptable? . . . . . . . .. .. Yes) No N/A
Were field/trip blanks analyzed? . . . .. .. .. ... ... Yes No sgzg;?
Are field/trip blank results acceptable? . .. ... ... .. Yes No (N/A

Comments: (o - Qeetedh - o e, TR, ok 720\ call . Wxvowess
O\ %cw\m\\& ?exsw\-\:'b =z ‘%?;:i\i- \) 2 =2\ . e aeS &e.ii s q\%,&\,
S W PS> —F SV Ce & 2 cse O\C\Pr\x S A\ e
QS&QAM__‘EL\AAM 2 3> ‘\?S\\:C\, < e mgc\-\\_@\i \\‘Qg;i",\iﬁ’
AN <;c;m$5§e T — \bOtrrqluSQQ INEY

5. ACCURACY SoyedSunce Qe S Sl

Were spike samples analyzed? . . . . . ... . ¢ ..o ... Yes ) No N/A
Are spike sample recoveries acceptable? . . . . . . .. .. .. @ No N/A
Were laboratory control samples (LCS) analyzed? . . .. .. .. (fes> No N/A
Are LCS recoveries acceptable? . . . .. ... ... ..... <f§§:> No N/A

Comments:

A-20 Up17




NHC SD EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
6. PRECISION

Were laboratory duplicates analyzed? . . . . . . ¢« ¢ v ¢ o o . N/A
Are laboratory duplicate samples RPD values acceptable? . . . . Yes N/A
Were ICP serial dilution samples analyzed? . . . . ... ... Yes ) No N/A
Are ICP serial dilution %D values acceptable? . . . . . .. . ¢ Yes> No  N/A
Are field duplicate RPD values acceptable? . . . .. .. . .. Yes No (WN/A
Are field sph‘t RPD values acceptable? . . . . . .. ... .. Yes No (" NFA<_

Comments: “"N\oe. we sxpiuge. Dedes AN A e RED S ==

Cole onan Cu\\ AN VR T S oy h*ﬂ\l\\G Yb\\\gﬁ\‘\»v\\ . @55{?‘1{
S\e',\-;\‘&#) %\1\5\ ! \’\ s ‘o Yeoar— f\%c\\g a\ Gy oA - Ao\ K%
Shoace Moo, SO s SO FTY. \\C#}G\»Q& e C REM S—

PRSCY :;1,;\..‘_\\:\‘ M\ = acce 1>\er G fgCC‘J\\,(& NN At«':\ e Q\ %\C\ ¢ @c\k \‘“S
7. FURNACE AA QUALITY CONTROL SN eRes®, s qgmllSec Com s Seqetwrh.

Were duplicate injections performed as required? . . . . . .. @ No N/A
Are duplicate injection %RSD values acceptable? . . . . . . .. Yes.’ No N/A
Were analytical spikes performed as required? . . . . . . . .. @ No N/A
Are analytical spike recoveries acceptable? . . . . . . . . .. Yes N A
Was MSA performed as required? . . . . .. . . . . ... ... Yes No (N/A
Are MSA results acceptable? . . . . . ¢ v v v v v 4 o v v . .. Yes No @

Comments:—\,cv oo &&\m\ <<3\ e sesaneseS SN og
\eo}\ a&\}\ &G\Q\\\\. NN 20,9 (\1\}( RN %b[c

S ed \\\r\}\ , —K\f*e TS Sicavw (\\ o Tl \\“

Noue \.’\e&i\,.\%}\o\ gxcéx S @% \\f\/\c{svl-’& ( \

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . .. . .. Qyes) No N/A

Are all results supported in the raw data? . . . . . . . . . . FesD No N/A
Are results calculated properly? . . . . . . ... ... ... No N/A
Do results meet the CRDLs? . . . . . .. o e e e e e e e e e des> No N/A

Comments:

A-21 - Lols
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HOLDING TIME SUMMARY

Lo X~ TN~ SRAD .
SDG: VALIDATOR:%‘ A DATE:(, foc 54/ paGe_| OF_|
COMMENTS: Qe \ S
PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS | DATE DATE DATE HOLDING HOLDING
ID TYPE SAMPLED | PREPARED | ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
ErPRIR I OQIdﬂqq CA 834 2> N eospna
\ he \ cAls\ad \
\ o | sula\a \o
Se. calaa\ed G
~.0 | ~aanled 1o
§h7 \\02555 ;5&7 cjdlkc§%fi%, 23 <

¢ "A3Y ‘200-ddS-N3-QS-IHM




U.S. EPA - CLP

6 EPA SAMPLE NO.
DUPLICATES

Lab Name: ITAS_ KNOXVILLE

BOBP33D
Contract: HANFORD/WE

Lab Code: ITSTU_ Case No.: WO380 SAS No.: SDG No.: W0033_
Matrix (soil/water): SOIL_ Level (low/med): _LOW___
% Solids for Sample: _88.5 % Solids for Duplicate: _ 88.5
Concentration Units (ug/L or mg/kg dry weight): MG/KG
Control
Analyte Limit Sample (S) (o] Duplicate (D) C RPD Ql M
Aluminum_ 44.3_ 141.9231]_ 142.0295]_(|__0.1_||_|P_
Antimony 11.0779|T 11.0779|T ~|p”
Arsenic 0.4431|U 0.4431|U0 _iF_
Barium 17.4654 B 19.0539{B||__8.7_||_|P_
Beryllium 0.22161{U 0.221610T _{P_
Cadmium _ 1.1078|U 1.1078|U |
Calcium 10322.1114|_ 13297.6426| | |__25.2_||*|P_
Chromium 2.2156|U 2.2156|U0 _|P_
Cobalt 2.2156|U0 2.2156)0 _|P_
Copper__ 5.5_ 8.5322| 8.3217} | __ 2.5 j|_|P_
Iron ' 285.3484| ([ 329.4871| | (_14.4_||_(P”
Lead 0.4431|0 0.4431\U _|F_
Magnesium|_1107.8_ 4323.8041| ||___B5176.0430|_||_17.9_||(_|P_
Manganese — 21.99%40|” 26.6512] || _19.1_||_|B_
Mercury _ 0.1076|T 0.1076|T eV
Nickel i~ 4.4312|U 4.4312|U0 “lp_
{Potassium| ) 11563.3322} 6457.7645| _ 56.7_1i*|P_
Tm § 0.4431|T| | 0.4431|T _|FC
Silver 1.1078|U 1.1078|U0 ~lp”
Sodium 85.2332|B 70.7145|B||_18.6_||_|P_
Thallium 0.4431{U 0.4431)0 _|F_
Vanadium 2.2156\|U 2.2156|0 1P
Zinc 35.9965/ 30.1097| || _17.8_{(_{P_
Titanium_ 18.8922| 20.6181| || 8.7_||_(P”
Cyanide___ _ _ _|NR
- \)(L\XQQBK e~ \'L\S S C’®¥\(\‘o\&(’(& (-:E\ . /‘/
FORM VI - IN 4222222é, — TLH02.1
: 7/
éyésiL/%d/ /ﬁcy

Ug20
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ACCURACY DATA SUMMARY

Lo oRD-T/XNC - 0D Z
SDG: VALIDATORS A DATE: {/c7/9¢ PAGE_] OF |
COMMENTS: G T8~ \N\\ugg\m\ D N

| SAMPLE (S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED
EoRORT, \eod BO.6% RO e
RASSTR AT BA.S % SO X

¢ "A3Y ‘200-ddS-N3-QS-JHM




MEMORANDUM .

TO:  200-UP-2 Project QA Record

FR:  Susan Winter, Golder Associates In ‘ 7@&4’

RE: METALS DATA VALIDATION SUMMARY FOR DATA PACKAGE: W0033-ITC-030
(923-E418, Filename W0033M.UP2)

June 7, 1994

INTRODUCTION

This memo presents the results of data validation on data package W0033-ITC-030 prepared
by the International Technology Corporation (ITC) laboratory. Information concerning the
sample validated along with the analyses reported and the method of analysis is provided in
the following table.

SAMPLE ID ) SAMPLE DATE MEDIA ANALYSIS

BOBP33 04/05/94 SOIL SEE NOTE 1

Note 1. All samples were analyzed for CLP TAL metals and titanium.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)
and validation procedures (WHC 1993b). Attachments 1 through 5 proyide the following
information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers
Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory R

Attachment 4. Laboratory Narrative and Chain-of-Custody Documen JN 1 0 934 .
Attachment 5. Data Validation Supporting Documentation |

VALIDATION DOCUMENTATIC
DATA QUALITY OBJECTIVES SDLA

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met with the exception of the deficiencies identified
below.

Accuracy. Goals for accuracy were met.
Sample Result Verification. All sample results were supported in the raw data.

Detection Limits. Detection limit goals were met for all sample results as specified in the
reference analytical method.

Completeness. The data package was complete for all requested analyses. A total of one
sample was validated in this data package with a total of 24 determinations reported, all of

, -001



Data Package ID: WO0033-ITC-030 Analysis: Metals

which were deemed valid. This results in a completeness of 100 percent, which meets normal
work plan objectives of 90%.

MAJOR DEFICIENCIES

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

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data as estimated.

Laboratory Duplicate

. Laboratory duplicate relative percent difference (RPD) for potassium was
unacceptable. Attachments 2 and 5 provide a summary of the data
qualification applied and supporting documentation.

GFAA Analytical Spikes

. GFAA analytical spike recoveries for lead and selenium were unacceptable.
Attachments 2 and 5 provide a summary of the data qualifications applied and
supporting documentation.

REFERENCES

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data
Validation, Task Order 5-94-18, December 14, 1993, Purchase Order M073750. Westinghouse
Hanford Company, Richland, Washington.

WHC 1993b, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,
1993. Westinghouse Hanford Company, Richland, Washington.
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GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS

Indicates the constituent was analyzed for and detected. The concentration reported
is less than the contract required detection limit (CRDL) but greater than the
instrument detection limit (IDL). The associated data should be considered usable for
decision making purposes.

Indicates the constituent was analyzed for and not detected. The concentration
reported is the sample detection limit corrected for aliquot size, dilution and percent
solids (in the case of solid matrices) by the laboratory. The associated data should be
considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a minor quality
control deficiency identified during data validation the concentration may not
accurately reflect the sample detection limit. The associated data have been qualified
as estimated but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and detected at a concentration less than
the contract required detection limit (CRDL) but greater than the instrument detection
limit (IDL). Due to a minor quality control deficiency identified during data validation
the associated data have been qualified as estimated, but should be considered usable
for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a minor quality
control deficiency identified during data validation the associated data have been
qualified as estimated, but should be considered usable for decision making purposes.

Indicates the constituent was analyzed for and not detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.

Indicates the constituent was analyzed for and detected. Due to a major quality
control deficiency identified during data validation, the associated data have been
qualified as unusable for decision making purposes.




ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS

Ln04



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

DATA QUALIFICATION SUMMARY

a4
SDG: WO0033-ITC-030 VALIDA 15&‘[’8 June 7, 1994 PAGE_1 OF_1
COMMENTS: METALS
COMPOUND QUALIFIER SAMPLES AFFECTED REASON
POTASSIUM ) BOBP33 DUPLICATE RPD > 35% AND SAMPLE RESULT >
5xCRDL
LEAD uJ BOBP33 GFAA ANALYTICAL SPIKE %R < 85% BUT > 40%
SELENITUM 19}) BOBP33 GFAA ANALYTICAL SPIKE %R < 85% BUT > 40%

Un0S




ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS

Unos



L0Up

Validated Data Summary, Data Package: W0033-1TC-030

Samp# BOBP33
Date 4-5-94
Location .-
Depth .-
Type SOIL
Comments ===
Parameter | Units Result Q
ALUMINUM MG/KG 142.000
ANTIMONY MG/KG 11.100 u
ARSENIC MG/KG 0.440 U
BARIUM MG/KG 17.500 B
BERYLLIUM MG/KG 0.220 U
CADMIUM MG/KG 1.100 u
CALCIUM MG/KG 10300.000
CHROMIUM MG/KG 2.200 u
COBALT MG/KG 2.200 u
COPPER MG/KG 8.500
IRON MG/KG 285.000
LEAD MG/KG 0.440 ulJ
MAGNESTUM MG/KG 4320.000
MANGANESE MG/KG 22.000
MERCURY MG/KG 0.110 u
NICKEL MG/KG 4.400 u
POTASSIUM MG/KG | 11600.000 J
SELENIUM MG/KG 0.440 uJ
SILVER MG/KG 1.100 u
SOD I1UM MG/KG 85.200 B
THALLTUM MG/KG 0.440 U
VANAD IUM MG/KG 2.200 U
ZINC MG/KG 36.000
TITANIUM MG/KG 18.900
\\) G‘Q \*’\\e

%wé é/?//




Lab Name: ITAS KNOXVILLE

Lab Code:

% Solids:

Color Before:
Color After:

Comments:

ARTIFACTS INCLUDE_TWIGS.

ITSTO
Matrix (soil/water): SOIL
Level (low/med):

Case No.: W0380
LOW —

U.S. EPA - CLP

1 EPA SAMPLE NO.

INORGANIC ANALYSES DATA SHEET

BOBP33
Contract: HANFORD/WE
SAS No.:

SDG No.: W0033_
Lab Sample ID: AA6719
Date Received: 04/16/94

8875

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

CAS No. Analyte |Concentration|C Q M|
7429-90-5 |Aluminum 4 14z |” 7
7440-36-0 |Antimony _{ 11.1|T P_
7440-38-2 {Arsenic_ {7 0.44|U F_
7440-39-3 |Barium 4~ 17.5(B P_
7440-41-7 |Berylliumy 0.22|U P_
7440-43-9 [Cadmium 17 1.1|0 P_
7440-70-2 |Calcium o 10300 | =+« |p_
7440-47-3 |Chromium - 2.2{U0 P_
7440-48-4 |[Cobalt__ ¢ 2.2{U P_
7440-50-8 |[Copper__ 1 8.5]_ P_
7439-89-6 |Iron 1 285| P_
7439-92-1 |Lead A 0.44 191 F_| N
7439-95-4 |Magnesium/{- 4320} _ P_
7439-96-5 [Manganeseq 22.0|_ P_
7439-97-6 |Mercury 4+ 0.11|T cv
7440-02-0 [Nickel 1 4.4|U P_
7440-09-7 |Potassium{_ 11600}—_ * [P_|™
7782-49-2 |Selenium . 0.44 (o7 F_|UOX
7440-22-4 |Silver ¢ 1.110 P_
7440-23-5 |Sodium 4 85.2 B P
7440-28-0 [Thallium - 0.44|U F_
7440-62-2 |Vanadium 4~ 2.2|U0 P_
7440-66-6 |Zinc 4+ 36.0|_ P_
Titanium -~ 18.9)_ P_
5955-70-0_|Cyanide _ _ NR
BROWN Clarity Before: N/A__ Texture: COARSE
COLORLESS Clarity After:~ CLEAR_ Artifacts: YES____

S
Weot\=lec
L -J/ /

SpeEilewlf

¢

FORM I - IN
ILM02.1
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PR idheney  ANALYTICAL
CORPORATION SERVICES

CERTIFICATE OF ANALYSIS

IT Corporation May 18, 1994
2800 George Washington Way

Richland, WA 99352

Attn: Van Pettey

Job Number: 380

This is the Certificate of Analysis for the following sample:

SDG: w0033

Client Project ID: Westinghouse Hanford
Date Received by Lab: April 16, 1994
Number of Samples: One (1)

Sample Type: Soil

1. Introduction

On April 16, 1994, one (1) soil sample arrived at ITAS-Knoxville from ITAS-Richland for chemical
analysis. The list of analytical tests performed, as well as date of receipt and analysis, can be found in
the attached report.

IL Analvtical Results/Methodology

The analytical results for this report are presented by analytical test. Each set of data will include
sample identification information and the analytical results. Soil results are reported on a dry weight
basis.

The sample was analyzed for Target Analyte List (TAL) metals by cold vapor atomic absorption
spectroscopy (CVAA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively
coupled plasma spectroscopy (ICP) in accordance with the EPA CLP ILLM03 Statement of Work.

Reviewed and Approved:
7 g P
. /
Sheree’ A. Schneider U 10
Project Manager

American Council of Independent Laboratories
International Association of Environmental Testing leboratories
Arnerican Association for Laboratory Accreditation

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 681-1-89



IT ANALYTICAL SERVICES
IT Corporation 5815 MIDDLEBROOK PIKE
May 18, 1994 : KNOXVILLE, TN
Client Project ID: Westinghouse Hanford Job Number: 380

e ———

IO Quality Control

The sample was digested on April 27, 1994 for ICP and April 20, 1994 for GFAA. The CVAA
analysis for mercury was performed on May 2, 1994; the GFAA analyses for arsenic, lead, selenium
and thallium were performed on April 21 and April 22, 1994; the remaining metals were analyzed by
ICP on April 28, 1994. All un QC was acceptable. A duplicate/spike pair was prepared using sample
number BOBP33. Spike recovery (accuracy) results were within acceptance limits for all parameters by
ICP, GFAA and CVAA analyses. Duplicate RPD (precision) results were within acceptance limits for
all parameters by ICP, GFAA and CVAA analyses except for calcium and potassium. These results
indicate poor sample homogeneity.

Data were reported with qualifiers as follows:
*C" Qualifiers

U - Compound was analyzed for but not detected. The number is the detection limit for the sample.
B - Value greater than instrument detection limit, but less than contract required quantitation limit.

*Q" Qualifiers

* - Duplicate analysis outside control limits.

N - Spiked sample recovery outside control limits.

W - Post-digestion spike for GFAA was out of control limits (85-115%), while sample absorbance

was less than 50% of spike absorbance.
The reported value was determined by method of standard additions.

7]
t

"M" Qualifiers

P - Analysis performed by ICP.

V - Analysis performed by CVAA.

F - Analysis performed by GFAA.

C - Cyanide analysis by manual distillation/colorimetric determination.
Miscellaneous

D - Duplicate.

S - Spike.

NR - Not required.
G - Native analyte > 4 times spike added, therefore, acceptance criteria do not apply.
X - Detection limits higher than normal due to sample matrix interferences.

U n , 1 682-189



IT ANALYTICAL SERVICES
IT Corporation 5815 MIDDLEBROOK PIKE
May 18, 1994 _ KNOXVILLE, TN

Client Project ID: Westinghouse Hanford Job Number: 380
o

III.  Quality Control (Continued)

Table I is a cross reference between client IDs and laboratory sample IDs.

TABLE 1

WHC ID Richland ID Knoxville ID Test
BOBP33 40427801 AAG6719 METALS

Lpi2

682-1-89



IT ANALYTICAL SERVICES
IT Corporation . 5815 MIDDLEBROOK PIKE
May 18, 1994 KNOXVILLE, TN
Client Project ID: Westinghouse Hanford Job Number: 380

IV. Certification

1 certify that this data package is in compliance with the terms and conditions of the contract, both
technically and for completeness, for other than the conditions detailed above. Release of the data
contained in this hardcopy data package has been authorized by the laboratory manager or his designee,
as verified by the following signature:

Reviewed and Approved:

Sheree’ A. Schneider
Project Manager
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WHC-SD-EN-SPP-002, Rev. 2

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B c D @
LEVEL:

PROJECT: Nns ~ U -, DATA PACKAGE: L= o3 R TR - SO
VALIDATORZSR/, 4 | LABI S DATE: = i|ob|ql

CASE: SDG:i oo 20N - RS
ANALYSES PERFORMED

CLPACP \%CLP/GFAA Yetemg O CLP/Cyenide o o
0O SW-846/1CP O SW-846/GFAA | [ SW-846/Hg O SW-846 o 0
Cyanide

SAMPLES/MATRIX <~ \
=B R

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . .. .. @ No N/A
Is a case narrative present? . . . . . . ¢ . 0 000 . Yes~ No N/A
Comments:

2. HOLDING TIMES
Are sample holding times acceptable? . .. . .. .. .. .. No N/A

Comments:

U
A-19 016
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS
Were initial calibrations performed on all instruments? . . . . No N/A
Are initial calibrations acceptable? . . ... ... . .... @ N/A

Are ICP interference checks acceptable? . . . . . . . .« . .. N/A
Were ICV and CCV checks performed on all instruments? . . . . . N/A
Are ICV and CCV checks acceptable? . . . . ... ... .... ' N/A
Comments:

4. BLANKS

Were ICB and CCB checks performed for all applicable analyses? (Yes D No N/A
Are ICB and CCB results acceptable? o=en . o v v o W & . .. es) No N/A
Were preparation blanks analyzed? . . . . . . . . . . . ¢ . .. es> No N/A
Are preparation blank results acceptable? . . . . . . . . . .. No N/A
Were field/trip blanks analyzed? . . . . . .. ... ... .. Yes No A
Are field/trip blank results acceptable? . .. .. .. .. .. Yes No (N/A
Comments: {\\L e DQ&*«-A& - o e. TR o =12\ o\l Yoowroress

Lt\§ \ )
oA\ %;,.m\ﬁx Qe'&sx\”‘('a = %—1—\——\ \ D SA\ Ve sethess vy 9{3«»&\.

Sec \"V\% T sea i Coo kX 2« cce o\c'\e‘\\ = A\ e

A I~ S \‘?Slkcxs Ce"\rﬁgc\\gx N \-\-cg;.(‘»\mi‘,
e <rm\e S WS > S Nede Cone “‘v\wem— ‘ ge\\ O
5. ACCURACY Saye\Smcedasy— s <m:Y§;<&fﬂ&_

Were spike samples analyzed? . . . . . . ¢« ¢ v ¢ v v v v v @ No N/A
Are spike sample recoveries acceptable? . . . . . . . . . . .. @ No N/A
Were laboratory control samples (LCS) analyzed? . . . . .. .. (Jes> No N/A
Are LCS recoveries acceptable? . . ... ... e e e e e e es™ No N/A
Comments:

A-20 Ug17
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WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
6. PRECISION

Were laboratory duplicates analyzed? . . . . . .. ... .. . No N/A
Are laboratory duplicate samples RPD values acceptable? . . . . Yes N/A
Were ICP serial dilution samples analyzed? . . . . ... ... (YesD No N/A
Are ICP serial dilution %D values acceptable? . . . . . . .. é No N/A
Are field duplicate RPD values acceptable? . . . . . .. . .. Yes No (N/AS
Are field sph’t RPD values acceptab]e" e s e e s e e e . . Yes No (" NfA~—_

Comments: \ne- o sxpdSage Debems AN A\e @\9% <

QO\ < ‘\\-\\i\{\« C.;(x‘ \:\)ixﬁ\\\u DA oS Lo e o \(‘%&‘\\ZX\Q I\ : "‘&\ %ﬁ‘)\\
. P AN . \
Tt \ 7 2@-—&( — A ab, \bog e oy acac\ \Q ek a Sy (&\_\ e \n\ L,%

N
Sioce Mo SRS s ST 7. \\0“«'9\»&& e Cm R LSS

293 whe\l s accedea\de ac Q‘J\\,(& 'S e Ne QU QCN ¢ Gckx el
D
7. FURNACE AA QUALITY CONTROL SH& eHho<™ to oalNiSmc Cou s Seqeiiand,

Were duplicate injections performed as required? . . .. . .. @ No N/A
Are duplicate injection %RSD values acceptable? . . . . . . .. Yes” No N/A
Were analytical spikes performed as required? . . . . . . . . . No N/A
Are analytical spike recoveries acceptable? . . . . . .. . .. Yes N A
Was MSA performed as required? . . . . . . ¢« . ¢ ... ... Yes No (N/A
Are MSA results acceptable? . . . . . . ¢ ¢ o ¢ ¢ v 0 v o o .. Yes No (N/A
Comments:—N\ye  ocoadadlica\ Q(Ske seoswes el N

\eox ou«\}\ ?\G\Q\\.\QL NN ac; o089 (\N\ R4 %th

cc—ko ("C\\\!“\x\ . T\HP <SS e~ \t«v\/\r\\ﬁ Tl \\\\

\'\c\\s@ \pesa, \\o\\‘ oh S es\ \w\n\q-’X (k—\‘%

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . ... .. .Qes) No N/A

Are all results supported in the raw data? . . .. ... ... JesD No  N/A
Are results calculated properly? . . . . . . .. ¢ ¢ .o o No N/A
Do results meet the CRDLS? . . & & v v v o 4 v o ¢ o o o o o » No N/A
Comments:
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U.S. EPA - CLP

6 EPA SAMPLE NO.
DUPLICATES
BOBP33D
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE
Lab Code: ITSTU_ Case No.: WO380 SAS No.: SDG No.: W0033_
Matrix (soil/water): SOIL_ Level (low/med): LOW__
% Solids for Sample: _88.5 % Solids for Duplicate: __ 88.5

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

Control

Analyte Limit Sample (S) c Duplicate (D) C RPD Ql M
ATuminum_ 44.3_ 141.9231]_ 142.0295] (| ___0.1_3|_|P_
Antimony 11.0779)U0 11.0779|U _{P_
Arsenic 0.4431|U 0.4431!U0 _|F_
Barium 17.4654|B 19.0539|B{{_8.7_||_|P_
Beryllium 0.2216|U 0.2216 (U _1P_
Cadmium 1.1078{U 1.1078|U _|P_
Calcium _ 10322.1114| ||_13297.6426| || _25.2_||*|P_
Chromium_ 2.2156 0| | 2.2156|T _|e-
Cobalt 2.2156|U 2.2156|U _|P_
Copper 5.5_ 8.5322] _ 8.3217| ({___2.5_|}{_|P_
Iron —285.3484| | |____329.4871( || _T14.4"{{"|P”
Lead 0.4431|U 0.4431(U _|F_
Magnesium|_ 1107.8_ 4323.8041] 5176.0430| || 17.9_||_|P_
Manganese 21.9940( 26.6512| [ (_19.1_ | |_|P_
Mercury 0.1076|U 0.1076 |0 _|CV
g,i}:,ks L 4.4312|U0 4.4312|vU ~lp_
(Potassium| ) 11563.3322 6457.7645|_ 56.7 p|*|P_

GE_ § 0.4431|T{|____  0.4431|T _\F”
Silver 1.1078|U 1.1078(U _|P_
Sodium 85.2332|B 70.7145|B| | _18.6_||_|P_
Thallium 0.4431|U 0.4431|U _|F_
Vanadium 2.2156|U 2.2156 (U _|p_
Zinc 35.9965 30.1097|_||__17.8_i{|_|P_
Titanium_ 18.8922| (| 20.6181( || 8.7_||_{P_
Cyanide_ _ _ _|NR
TRl S, N eSS Ci;£w0w§C&¥ (), .

~ FORM VI - IN /{Lé ILM02.1
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FR: Kent Angelos, Golder Associates Inc M W

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE:
WO0033-ITC-030, (923-E418, Filename W0033R.UP2)

TO:  200-UP-2 Project QA Record
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INTRODUCTION

This memo presents the results of data validation on data package W0033-ITC-030 prepared
by IT Analytical Services of Richland, Washington. A list of sample validated along with the
analyses reported and the method of analysis is provided in the following table.

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS

BOBP33 4/05/94 VEGETATION SEE NOTE 1

Note 1. The sample were analyzed for americium-241, neptunium-237, plutonium-238, 239/240 and uranium-234, 235 and 238 by
alpha spectroscopy; iodine-129 and selected radionuclides by gamma spectroscopy; gross alpha, gross beta and strontium-90 by
gas proportional counting; selenium-79 and technetium-99 by liquid scintillation counting and total uranium by kinetic
phosphorimetry.

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a)
and validation procedures (WHC 1993b). Attachments 1 through 5 provide the following

information as indicated below:

Attachment 1. Glossary of Data Reporting Qualifiers

E@EDWET

Attachment 2. Summary of Data Qualifications
Attachment 3. Qualified Data Summary and Annotated Laboratory Rgj
Attachment 4. Laboratory Narrative and Chain-of-Custody Documenta
Attachment 5. Data Validation Supporting Documentation

.mzams

F

DATA QUALITY OBJECTIVES SDLA

VALIDATION DOCUMENTATIO

This section presents a summary of the data quality in terms of the referenced validation
criteria.

Precision. Goals for precision were met.

Accuracy. Goals for accuracy were met with the exception of the deficiencies identified under
"Minor Deficiencies".

Sample Result Verification. All sample results were supported in the raw data. Minimum
detectable activities (MDA) could not be verified by recalculation for neptunium-237,
strontium-90 and selenium-79. Attachments 2 and 5 provide a summary of the qualifications
applied.

001



Data Package ID: WO0033-ITC-030 Analysis: Radiochemistry

Detection Limits. Detection limit goals were met for all analytes except europium-155 and
iodine-129. The europium-155 detection limit was elevated due to matrix effects stemming
from the low density of the vegetation matrix compared to the density of a soil matrix. The
required detection limit for iodine-129 could not be achieved due to interferences from
cesium-137.

Completeness. The data package was complete for all requested analyses. One sample was
validated in this data package with a total of 29 determinations reported, all of which were
deemed valid. This results in a completeness of 100 percent, which meets normal work plan
objectives of 90%.

MAJOR DEFICIENCIES

No major deficiencies were identified which resulted in qualification of sample results as
unusable.

MINOR DEFICIENCIES

The following minor deficiencies were identified during data validation which required
qualification of data.

Continuing Calibration Checks

. Calibration checks were not conducted weekly for plutonium, therefore
associated sample results have been qualified as estimated. Attachments 2 and
5 provide a summary of the sample results affected and qualifications applied.

Spike Sample Recovery

. Spike sample recovery for neptunium-237 was unacceptable. Attachments 2
and 5 provide a summary of the sample results affected and qualifications
applied.

DATA REPORTING

. Results reported at a concentration of less than the minimum detectable
activity (MDA) have been qualified as undetected (U) and the MDA is reported
in the validated data summary in Attachment 3.

REFERENCES

WHC 1993a, Validation of 200-UP-2 Data, Statement of Work, Analytical Laboratory Data
Validation, Task Order S-94-18, December 14, 1993, Purchase Order M073750. Westinghouse
Hanford Company, Richland, Washington.

WHC 1993b, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001,
Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington.
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ATTACHMENT 1

GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

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

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

Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as estimated due to a quality control deficiency identified during data
validation. The associated data should be considered usable for decision making
purposes.

Indicates the constituent was analyzed for and not detected. The concentration
reported is qualified as unusable due to a quality control deficiency identified during
data validation. The associated data should be considered unusable for decision
making purposes.

Indicates the constituent was analyzed for and detected. The concentration reported
is qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making

purposes.

003



ATTACHMENT 2

SUMMARY OF DATA QUALIFICATIONS

SDG: W0033-ITC-030 VALIDATOR: KA DATE: June20,1994 | PAGE_1 OF _1_

COMMENTS: RADIOCHEMISTRY

ANALYTE QUALIFIER SAMPLES AFFECTED REASON

NEPTUNIUM-237 U BOBP33 and BOBP33 MATRIX SPIKE RECOVERY <60% BUT

DUPLICATE GREATER THAN 10%
PLUTONIUM-238/239/240 Ul BOBP33 AND BOBP33 | CALIBRATION CHECKS NOT

DUPLICATE CONDUCTED WEEKLY

NEPTUNIUM-237 U BOBP33 AND BOBP33 | MINIMUM DETECTABLE ACTIVITIES
DUPLICATE CAN NOT BE VERIFIED BY

RECALCULATION

- 004



ATTACHMENT 3

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS
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300

validated Data Summary, Data Package: W0033-1TC-030

Samp## BOBP33
Date 4-5-94
Location ---
Depth ===
Type VEGETATION
Comments ==
Parameter | Units Result Q
AMERICIUM-241 PCI/G 0.024 u
CURIUM-242 PCI/G 0.017 u
CURIUM-244 PCI/G 0.021 u
NEPTUNIUM-237 PCI/G 0.011 VA
PLUTONIUM-239/240 PC1/G 0.095 ud
PLUTONIUM-238 PCI1/G 0.112 uJ
URANIUM-234 PC1/G 0.153
URANIUM-235 PC1/G 0.055 u
URANIUM-238 PCI/G 0.131
POTASSIUM-40 PC1/G 13.600
COBALT-60 PC1/G 0.021 u
EUROP1UM- 152 PC1/G 0.097 V]
CESIUM-137 PCI/G 3.430
CESIUM-134 PCI/G 0.023 U
RUTHENIUM-106 PCI/G 0.230 U
RADIUM-224 PCI/G 0.082
SOD IUM-22 PC1/G 0.026 U
EUROP IUM-155 PCI/G 0.141 u
BERYLLIUM-7 PCI/G 1.910
THALLIUM-208 PCI/G 0.033
LEAD-212 PCI/G 0.079
EURCPIUM-154 PC1/G 0.072 U
10D INE-129 PC1/G 2.790 u
ALPHA PCl/G 9.610
BETA PCI/G 1900.000
TOTAL STRONTIUM PC1/G 415.000
SELENIUM-79 PCI1/G 1.600
TECHNETIUM-99 PCl/G 21.100
URANIUM UG/G 0.486

Tt




LAB NAME:

LAB SAMPLE ID:

WHC ID:

ITAS-RICHLAND

40427901
BOBP33

REPORTING UNITS pCi/g & ug/g ( us2hiu m)

L0 38—=Z7C —CZO

SAMPLE RESULTS

SDG NO.:

MATRIX:

DATE RECEIVED:

w0033
VEGETATION

4/14/94

et lad orc Y Y4 d

IT ANALYTICAL SERVICES
RICHLAND, WA
(509) 375-3131

COUNTING | TOTAL ERROR METHOD
ISOTOPE RESULT ERROR (25) 2] MDA YIELD NUMBER
AM-241 1.47E-02 1.80€-02 1.81E-02 2.36E-02 /] 0.706 RD3302
CM-242 0.00E + 00 0.00E + 00 1.86E-02 1.68E-02 (| 0.706 RD3302
CMm-244 -4.16E-04 8.31E-04 8.34E-04 2.096-02 (L] 0.706 RD3302
NP-237 0.00E + 00 0.00E + 00 0.00E + 00 1.11E-02 H|T 1 RD3208
PU239/40 -3.97E-03 7.95E-03 8.00E-03 9.51E-02 (L|770.207 RD3209
PU-238 1.19E-02 4.13E-02 4.14E-02 1.12E-01 [T 0.207 RD3209
U-234 1.53E-01 8.04E-02 8.41E-02 5.17€-02 0.39 RD3234
U-235 7.05E-03 2.10E-02 2.10E-02 5.54E-02 4/ 0.39 RD3234
U-238DA 1.31E-01 7.49E-02 7.78E-02 5.86E-02 0.39 RD3234
K-40 1.36E + 01 5.84E-01 1.48E +00 N/A N/A RD3219

C0-60 -4.11E-03 1.30E-02 1.30E-02 2.136-02 U] N/A RD3219
EU-152 2.40E-02 5.56E-02 5.56E-02 9.73E-02 K| NIA RD3219
CS-137DA 3.43E + 00 6.55E-02 3.49E-01 N/A N/A RD3219
CS-134 1.13E-02 1.35E-02 1.36E-02 2.32E-02 U N/A RD3219
RU-106DA 7.07E-02 1.36E-01 1.36E-01 2.30E-01 ¥ N/A RD3219
RA-224DA 8.18E-02 4. 61E-02 4.68E-02 N/A N/A RD3219
NA-22 -7.74E-03 1.58E-02 1.58E-02 2.636-02 4] N/A RD3219
EU-155 -8.96E-02 8.63E-02 8.67E-02 1.41E-01 (4| NJ/A RD3219
BE-7 1.91E+ 00 4.35E-01 4.75E-01 N/A N/A RD3219

TL-208 3.29E-02 3.07E-02 3.08E-02 N/A N/A RD3219
PB-212 7.85E-02 4.42E-02 4.49E-02 N/A N/A RD3219
EU-154 .2.13E-02 4.34E-02 4.34E-02 7.24E-02 U N/A RD3219
1-129LP -4.66E-01 1.67E + 00 1.67E + 00 2.79E+00 //| N/A RD3219

ALPHA 9.61E+00 4.60E + 00 4.72E +00 4.41E+00 1 RD3222
BETA 1.90E + 03 2.82E + 01 1.28E +02 2.87E+00 1 RD3222

TOTAL-SR 4.15E +02 5.66E + 00 9.05E +01 4.29E-01 0.415 RD3204
SE-79 1.60E + 00 6.39E-01 1.80E + 00 1.3GE + 00 0.655 RD3253

TC-99 2.11E+01 6.09E-01 3.06E+00 6.90E-01 0.951 'TAg(')'g;RD'
URANIUM 4.86E-01 N/A 7.29E-02 5.00E-03 0.609 . | RD4200
Uu7
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ATTACHMENT 4

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION
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INTERNATIONAL
TECHNOLOGY
CORPORATION

CERTIFICATE OF ANALYSIS

Westinghouse Hanford Company
P.O. Box 1970

Richland, WA 99352

June 2, 1994

Attention: J.A.Lerch

SAF Number : 94-065

Date SDG Closed : April 28, 1994
Number of Samples : One (1)
Sample Type : Vegetation
SDG Number : w0033

Data Deliverable : Stand Alone

L. Introduction

On April 14, 1994, one vegetation sample was received by ITAS-Richland for radiochemical
analysis. Upon receipt, the sample was assigned the following laboratory ID number to
correspond with the WHC specific ID:

ITAS-Richland ID WHC ID Matrix Date of Receipt
404279-01A BOBP33 Vegetation 4/14/94

IL. Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

Regional Office
2800 George Washington Way « Richland. Washington 99352 « 509-375-3131 O O 9

IT Corporation is a wholly owned subsidiary of Internaticnal Technology Corporation _9_6.6_3



INTERNATIONAL TECHNOLOGY CORPORATION

Westinghouse Hanford Company
June 2, 1994
Page 2

The requested analyses were: Alpha Spectroscopy
Americium-241, Curium-244 by method ITAS-RD-3302
Neptunium-237 by method ITAS-RD-3208
Plutonium-238, -239/40 by method ITAS-RD-3209
Uranium-234, -235, -238 by method ITAS-RD-3234
Gamma Spectroscopy
Gamma Scan by method ITAS-RD-3219
lodine-129 by method ITAS-RD-3219
Gas Proportional Counting
Gross Alpha by method ITAS-RD-3222
Gross Beta by method ITAS-RD-3222
Strontium-90 by method ITAS-RD-3204
Liquid Scintillation Counting
Selenium-79 by method ITAS-RD-3253
Technetium-99 by method ITAS-IT-RS-0001
Total Uranium
Total Uranium by method ITAS-RD-4200

II.  Quality Control

The analytical results for each analysis performed under SDG W0033 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate.

Quality control sample results are reported in the same units as sample results except for
gross alpha and gross beta quality control sample resuits which are reported in pCi/sample.
IV. Comments

The initial radioactivity screening of the sample classified it as Category II.

Alpha Spectroscopy

Americium-241 rium-244 by method ITAS-RD-3302

The LCS, batch blank, sample and sample duplicate (duplicate of sample BOBP33) results are B
within contractual requirements.



Westinghouse Hanford Company
June 2, 1994
Page 3

Neptunium-237 by method ITAS-RD-3208 “
The batch was reanalyzed due to low matrix spike recoveries on the initial analysis (the

average matrix spike recovery was less than 60%).  The reanalysis results verify the original
analysis results with an average matrix spike recovery of less than 60%. The original results
are accepted and reported. The LCS, batch blank, sample and sample duplicate (duplicate of
sample BOBP33) results are within contractual requirements.

Plutonium-238, 239/40 by method ITAS-RD-3209
Due to a technician error, plutonium was not eluted from the column during the initial

preparation of the sample batch and the batch was reanalyzed. The reanalysis batch is
acceptable with the exception of the reanalysis LCS and batch blank. The reanalysis LCS
and blank have tracer yields of less than the 20% lower limit (tracer yields achieved are
15.0% and 19.0%, respectively):" The reanalysis LCS, blank, sample and sample duplicate
(duplicate of sample BOBP33) results meet the contractual detection limit, and the LCS
recovery is 92.7%. The data are accepted and reported based on the acceptable MDAs
achieved, the acceptable spike recovery, and the sample and sample duplicate results being
within the 3 sigma control limit.

Uranium-234, 235, 238 by method ITAS-RD-3234

The batch was reanalyzed due to low tracer yields on the initial analysis. The LCS, batch
blank, sample and sample duplicate (duplicate of sample BOBP33) results are within
contractual requirements and reported. -

Gamma Spectroscopy

Gamma Scan by method ITAS-RD-3219

The sample and sample duplicate (duplicate of sample BOBP33) were recounted for an
extended count time (1000 minutes) in order to meet the required detection limit for one or
more isotopes. The achieved MDAs were lower than the required detection limits due to the:
low density of a vegetation matrix (matrix effect) compared with the density of a soil matrix.”
The reanalysis of the samples for the extended count time improved the achieved MDAs to
within contractual requirements with the exception of the MDA required for Eu-155 which™
was not met. The reanalysis results are accepted and reported. The LCS, batch blank,
sample and sample duplicate results are within contractual requirements with the exception of
the MDAs achieved for Eu-155.

- HEP
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Iodine-129 by method ITAS-RD-3219
The detection limit was not met for sample BOBP33 and the duplicate of BOBP33 due to -

matrix interference; The blank meets the MDA for I-129 and the sample and its duplicate
exhibit the same effect which verifies that the interference is a matrix effect without
necessitating a reanalysis of the sample batch. The LCS, batch blank, sample and sample
duplicate (duplicate of sample BOBP33) results are accepted and reported.

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (duplicate of sample BOBP33) results are -
within contractual requirements.

Gross Beta by method ITAS-RD-3222 )
The LCS, batch blank, sample and sample duplicate (duplicate of sample BOBP33) results are &
within contractual requirements. ~

Strontium- method ITAS-RD-3204
The LCS, batch blank, sample and sample duplicate (duplicate of sample BOBP33) resuits are
within contractual requirements.

Liquid Scintillation Counting

Selenium-79 by method ITAS-RD-3253

The batch was reanalyzed due to a high LCS recovery (matrix spike corrected) on the initial
analysis.. The cause of the high recovery was a low matrix spike chemical yield. The
sample batch was reanalyzed and produced acceptable results. The chemical yield for the
matrix spike (W0427901) was used for the batch yield corrections. When the sample batch
was reanalyzed, samples and quality control samples from SDGs W0032 and W0024 were
inadvertently reanalyzed with SDG W0033. The extraneous sample data was not used for
reporting this SDG. The LCS, batch blank, sample and sample duplicate (duplicate of °
sample BOBP33) results are within contractual requirements.
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Technetium-99 by method ITAS-IT-RS-0001
The initial analysis of the sample batch failed due to excessive quench. An error in sample

batching caused the reanalysis of sample BOBP33 to be batched with SDGs W(022 and
WO0032. The reanalysis LCS, matrix spikes, batch blank, sample and sample duplicate
(duplicate of sample BOBP32) results used for reporting this batch are also reported in those
other SDGs. The LCS, one matrix spike (W0427701), the batch blank, the sample and
sample duplicate results (used for reporting RPD values) reported with this SDG are also
reported with SDG W0032. Another matrix spike (W0412001) result reported with this SDG
is also reported with SDG WQ0022. Laboratory personnel have been reminded that SDGs are
to be analyzed with their own batch QC. The LCS, batch blank, sample and sample"
duplicate results associated with this batch are acceptable and reported. The sample results
were not yield corrected by the matrix spike recoveries.’

Total Uranium

Total Uranium by method ITAS-RD-4200
Two matrix spikes were analyzed with the batch and their average yield is used for yield

correcting the sample and sample duplicate results. The LCS, batch blank, sample and
sample duplicate (duplicate of sample BOBP33) results meet contractual requirements. .

[ certify that this Certificate of Analysis 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 Manager or a designee,
as verified by the following signature.

Reviewed and approved:

< n :
Lt Zﬁ&u«u S
T

Suzanne Gaines
Project Manager
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Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 006269
collector R.T. Sickle company Contact C.A. Rowley Telephone 372-3293

safF No. 94-065 Project Designation 200-UP-2 Sampling Locations

Ice Chest No. Bill of Lading/Airbill No. N/A offsite Property No.

Method of shipment Government truck Field Logbook No.

Shipped to  IT ' SPECIAL INSTRUCTIONS SY9 mp DN 8 Do fiven n 6 le

Possible Sample Hazards/Remarks None Detected
Special Handling and/or Storage Keep cool

sample Date Time Number and Type of . .
q }_}‘,%ber * Collected Containers Analysis Required
aiL (
0' BOBP33 Vi "7'."4Y o (7) Sou mL PP Metals -CLP TAL Titanium Mercury 2 (‘f{P‘g

e . Gross Alpha/Beta [TAS-RD-3322
BOBP33 V| w-y 4 oo (1> AAsiic 579 | Gamma Spec. Cs-134,137, 1-129, Co-60, K-40, Eu-152/154/155, Ru-106, Na-22
u O ‘ + }79 O ITAS-RD-3219; Total Uranium ITAS-RD-4200 OR 4201 U-235/234/238 [TAS-RD-3234
Np-237 [ITAS-RD-3208; Pu-238/239/240 ITAS-RD-3209; Sr-90 ITAS-RD-3204;
Tc-99 ITAS-RD-RS-0001; Am-241, Cm-244 ITAS-RD-3302; Se-79 [TAS-RD-3253

——

Chain of Possession (Sfgn end Print Names) *Matrix .
Relinquished By , Date Time , Received By A = Air SE = Sediment
% ==y L T
S 7 S it -ry-2¢ 4 6\00 ’ /A&%ﬁ%/élﬁl{ta’/ - y’//'?¢ gs : lzl"uni:olids T = Tissue
U /!:(0 0 = oicl‘u ¥ = Water
s = Sofl I = Wipe
X = Other
LABORATORY SECTION Received By Title Date/Time
Final Sasple Disposition | ©'SPosal Method: Disposed by: Date/1ime:

V10
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DATA VALIDATION SUPPORTING DOCUMENTATION
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WHC~SD-EN-SPP-001, Rev. 1

R S A
L b

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B C D E
LEVEL: <::)
PROJECT: 202 UP 2— DATA PACKAGE: L¢P 32 =7 7C —I50
vactpATor: . A . e T DATE: ¢ /22/Z%
CASE: _ SDG: —_
ANALYSES PERFORMED
Eom O Strontium-90 chnetium-99 | &7 Alphe O Gamme
Alpha/Beta Spectroscopy Spectroscopy
Z{tul Urenium O Radium-22 O Tritium a

SAMPLES/MATRIX  EoRP 3= 7; So ;

oooooooooooo

oooooooooooooooooooooooooo

Comments: %/vé//h f/ é%/

2. Initial Calibration

Instruments/detectors calibrated within

one year of sample analysis?

Comments:

oooooooooooooooo

ooooooooooooooooooooo

016



3. Continuing Calibration . . . . . . ... . .. ..

Calibration checked within one week of sample analysis? .

‘ N/A{

...Yes N/A(/

Calibration check acceptable? . . . . . . . . . o .+ . .

Calibration check standards expired? . .. . ... ..

Yes m N/A

wue&u r/).\t/(/\u/\ o |

Comment Qal AcLe.ek Q—e))/ o/w%muu
/‘év o o le

pe éi?aczaéiéﬁ;/
- //Mf 7

4, BlankS . v v v i e e e e e e e e e e e e e e e e e e e e e e e O N/A
Method blank analyzed? . . . . . . . o v v v v v v o v oo No N/A
Method blank results acceptable? . . . . . ... ... ... @ No N/A
Analytes detected in method blank? . . . . . ... . . . .. No N/A
Field blank(s) analyzed? . . « v v v v v v v v o o v o o o™ Yes No @
Field blank results acceptable? . . . v v v v v v v v o v v . Yes No (N/A)
Analytes detected in field blank(s)? . .. .. .. . . . .. Yes No @
Transcription/Calculation Errors? . . . . . . . . . v ¢ o . . Yes N/A

Comments: & — 70 //(c/%ﬁcc‘a&ﬂ bu L] d(A/C

éu\}' gamﬂ/ﬂ

L UXS e, (A \ Q,bm/& Llant pécalfs,

5. Matrix Spikes . . . ¢ ¢ . i e 0 0 e 0 e e e e .

Matrix spike analyzed? . . . . . . . ¢ . ¢ ¢« o ..
Spike recoveries acceptable? . . . . . . . ... ..

.o Yes (W) N/A
. .. Yes N/A

Comments: < o/ ée vecoyevy <720 }a)z >/d/é;,‘

ﬂZ /;2/ . / (W
1122 /AM% TUT -

017




b

6. Laboratory Control Samples . . . . . ..

LCS analyzed? . « v v v ¢« v ¢ v v v v v e .
LCS recoveries acceptable? . . . . . . . o
LCS traceable? . . . ... . . ¢ ..

WHG+3D-EN-SPP-001, Rev.
) o

.......No N/A

Comments:_ ~—7—/2-7 &ZK >/ 205
/i;%:é{A/ééf' Al /4iv e o r

L v ZFZANT)

/

7. Chemical RECOVEIY . « v v v v o v v 6 o o o o o o o o o o o o o s OO N/A
Chemical carrier added? . . . . . . . . . . ¢ v v v v o No N/A
Chemical recovery acceptable? . . . . . . . . . . v . ... No N/A
Chemical carrier traceable? . . . . . . . . . . . ... ... No N/A
Chemical carrier expired? . . . . . . . . . . . . o v .. Yes (No N/A
Transcription/Calculation errors? . . . . . . . . ... ... Yes @ N/A
Comments:

8. Duplicates . . v v v v i i e e e e e e e e e e e e e e e e O N/A
Duplicates Analyzed? . . . . & v ¢« v v v v o v e e e e e e Yes) No N/A
RPD Values Acceptable? . . . . . ... ... ... .... @ No N/A
Transcription/Calculation Errors? . . . . . « . . . . .« . . Yes N/A
Comments:

A-3
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WHQ$§Q—EN-SPP-OOI, Rev. 1

Performance audit sample results acceptable? . . . . . . .. No_ (_N/A

omments: f%@m /,Z/Q& //M
MW//%% Lt o

10. Holding Times

L S 2p/7
/

2
Pra 4%%.

11. Results and Detection Limits (Levels D& E) . . . . . . . . .. O N/A
Results reported for all required sample analyses? . . . . . ‘z!’ No N/A
Results supported in raw data? . . . . . .. .. .. .. .. No N/A
Results Acceptable? . . . . . . v v v v v v v vt e e . _@/N/A (/{{1
Transcription/Calculation errors? . . . . . . . . . . .. .. No N/A u v
MDA's meet required detection limits? . . . . . . . . . . . . Yes N/A
Transcription/calculation errors? . . . . . . . . ... ... No N/A

Comments:_ 4% /v ///M/w/ K/é S Lz /M/f'f_
2ed Z—"(27. ALl pairie

Loy [//ﬂ/é&c/a%ém ‘)ﬂdy* M, 2 ZF, §/?ﬂ Q/g
Az s /9/;/ fr Mz 2372;,,,@74/ U7

A-4 019




IT ANALYTICAL SERVICES
RICHLAND, WA
(509) 375-3131

DUPLICATE RESULTS

LAB NAME: ITAS-RICHLAND SDG NO.: w0033
LAB SAMPLE ID: F0427901
WHC ID: BOBP33
REPORTING UNIT pCi/g & ug/g (¢ Vlh/'»tm)
COUNTING TOTAL ERROR METHOD
ISOTOPE RESULT ERROR (251 (251 MDA YIELD NUMBER
AM-241 5.22E-03 1.04E-02 1.05E-02 1.416-02 [/{ 0.696 RD3302
CM-242 0.00E + 00 0.00E +00 1.88E-02 1.70E-02 [/ 0.696 RD3302
CM-244 0.00E + 00 0.00E + 00 1.57E-02 1.42E-02 |/ 0.696 RD3302
NP-237 0.00E + 00 0.00E+00 | 0.00E+00 1.116-02 [T 1 RD3208
PU239/40 3.61E-02 5.11E-02 5.18E-02 4.89€-02 |YT 0.22 RD3209
PU-238 1.81E-02 3.61E-02 3.64E-02 4.89E-02 |({J 0.22 RD3209
U-234 1.57E-01 8.30E-02 8.67E-02 7.32E-02 0.391 RD3234
U-235 1.74E-02 2.95E-02 2.96E-02 5.53E-02 |[/{ 0.391 RD3234
U-238DA 1.81E-01 8.79E-02 9.26E-02 6.14E-02 0.391 RD3234
K-40 1.43E+01 6.15E-01 1.56E +00 N/A N/A RD3219
C0-60 1.32E-02 1.45E-02 1.45E-02 2.59E-02 [ N/A RD3219
EU-152 -5.71E-03 6.53E-02 6.53E-02 1.11E-01 |({ N/A RD3219
CS-137DA 3.57E+00 7.69E-02 3.65E-01 N/A N/A RD3219
CS-134 3.92E-03 1.71E-02 1.72E-02 2.76E-02 (L NIA RD3219
RU-106DA -1.77E-02 1.72E-01 1.72E-01 2.75E-01 |/ N/A RD3219
NA-22 4.02E-03 1.62E-02 1.63E-02 2.78E-02 |4 N/A RD3219
EU-155 4.58E-02 1.01E-01 1.02E-01 1.57E-01 {{ NIA RD3219
EU-154 1.11E-02 4.47E-02 4.47€-02 7.67E-02 | N/A RD3219
I-129LP 6.45E-02 1.60E + 00 1.60E+00 | 2.67E+00 |4 N/A RD3219
ALPHA 7.69E+00 4.11E+00 4.19E+00 | 4.05E+00 1 RD3222
BETA 1.88E+03 2.81E + 01 1.27E+02 | 2.95E+00 1 RD3222
TOTAL-SR 3.55E+02 4.10E +00 8.45E + 01 2.80E-01 0.73 RD3204
SE-79 1.43E+00 6.00E-01 1.68E+00 | 1.22E+00 0.655 RD3253
URANIUM 3.92E-01 N/A 5.88E-02 5.00E-03 0.609 RD4200
y.&//l\-'é'é/
y %
Tt
020
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IT ANALYTICAL SERVICES
RICHLAND, WA

(509) 375-3131

LAB NAME:

LAB SAMPLE ID:

WHC ID:

ITAS-RICHLAND SDG NO.: WO0033
40427901
BOBP33
REPORTING UNIT pCi/g & ug/g UMM/ZU«)
SAMPLE DUPLICATE
ISOTOPE RESULT RESULT RPD
AM-241 1.47E-02 5.22E-03 9.52E +01-
CM-242 0.00E - 00 0.00E +00 N/A
CM-244 -4.16€E-04 0.00E + 00 2.00E+02
NP-237 0.00E - 00 0.00E +00 N/A
PU239/40 -3.97E-03 3.61E-02 2.49E+02’
PU-238 1.19E-02 1.81E-02 4.13E+01°
U-234 1.53E-01 1.567E-01 2.58€E+00
U-235 7.05E-03 1.74E-02 8.47E+01"
U-238DA 1.31E-01 1.81E-01 3.21E+01
K-40 1.36E - 01 1.43E+01 5.02E+00
C0O-60 -4.11E-03 1.32E-02 3.81E+02
EU-152 2.40E-02 -5.71E-03 3.25E+02
CS-137DA 3.43E-+00 3.57E+00 4.00E+00
CS-134 1.13E-02 3.92E-03 9.70E+01~
RU-106DA 7.07E-02 -1.77€E-02 3.34E+02.
NA-22 -7.74E-03 4.02E-03 6.32E+02°
EU-155 -8.96E-02 4.58E-02 6.18E+02°
EU-154 -2.13E-02 1.11E-02 6.35E+02
-129LP -4.66E-01 6.45E-02 2.64E+02
ALPHA 9.61E+-00 7.69E + 00 2.22E+01
BETA 1.90E + 03 1.88E+03 1.06E + 00
TOTAL-SR 4.15E+02 3.55E+02 1.56E+01
SE-79 1.60E+00 1.43E+00 1.12E+01
URANIUM 4.86E-01 3.92E-01 2.14E+01
V.

RPD CALCULATIONS

“ i

021

At

682A-6-93






IT ANALYTICAL SERVICES

RICHLAND, WA
(509) 375-3131

DUPLICATE RESULTS

LAB NAME: ITAS-RICHLAND SDG NO.: WO0Q033
LAB SAMPLE ID: F0427701
WHC ID: BOBP32
REPORTING UNIT pCi/g
COUNTING TOTAL ERROR METHOD
ISOTOPE RESULT ERROR (2s) (2s) MDA YIELD NUMBER
TC-99 3.13E+01 7.11E-01 4.13E+00 6.90E-01 0.951 ITAS-IT-RD-0001
RPD CALCULATIONS
LAB NAME: ITAS-RICHLAND SDG NO.: WO0033
LAB SAMPLE ID: 40427701
WHC ID: BOBP32
REPORTING UNIT pCi/g
SAMPLE DUPLICATE
ISOTOPE RESULT RESULT RPD
TC-99 3.00E + 01 3.13E+01 4.24E+00

a

023



IT ANALYTICAL SERVICES
RICHLAND, WA
(509) 375-3131

BLANK RESULTS

LAB NAME: ITAS-RICHLAND SDG NO.: W0033
LAB SAMPLE ID:  L042791B
4
REPORTING UNITS: pCilg & uglg ( U idlt/ise)
COUNTING | TOTAL ERROR METHOD
ISOTOPE RESULT ERROR (2] 2%) MDA VIELD | e
AM-241 4.76E-03 | 9.51E-03 9.54E-03 1.296-02({{| 0.764 RD3202
CM-242 0.00E+00 | 0.00E+00 1.48E-02 1.336-02 (| 0.764 RD3202
CM-244 0.00E+00 | 0.00E+00 1.43E-02 1.29E-02 | 0.764 DR3202
NP-237 0.00E+00 | 0.00E+00 0.00E + 00 1.13E-02 / 1 RD3208
K-40 3.46€-01 | 9.03E-02 9.67E-02 2.08E-01 N/A RD3219
C0-60 1.55E-03 4.72E-03 4.72E-03 9.41E-03 4| N/A RD3219
EU-152 2.34E-02 2.66E-02 2.67E-02 5.48E-02 | N/A RD3219
CS-137DA -3.63E-03 4.72E-03 4.74E-03 7.57E-03 L] N/A RD3219
CS-134 -2.10E-03 5.61E-03 5.62E-03 9.226-034/| N/A RD3219
RU-106DA -2.44E-02 4.43E-02 4.43E-02 7.366-024/| N/A RD3219
NA-22 1.66E-03 4.99E-03 4.99E-03 9.83E-03 /| N/A RD3219
EU-155 -3.39E-04 1.30E-02 1.30E-02 2.08E-02 i/| N/A RD3219
EU-154 4.39E-03 1.40E-02 1.41E-02 2.766-02 /|  N/A RD3219
I-120LP 1.24E-01 2.67E-01 2.67E-01 5.09E-01 7/| N/A RD3219
ALPHA 6.03E-02 | 6.23E-02 6.31E-02 8.99E-02 é{ 1 RD3222
BETA 4.72E-01 3.84E-01 3.86E-01 5.95E-01 ¢/ 1 RD3222
TOTAL-SR 7.37E-02 6.51E-02 6.75E-02 1.436-01 /(] 0.803 RD3204
URANIUM 0.00E + 00 N/A 5.00E-03 5.00E-03 1 RD4200
LAB SAMPLE ID:  L042792B W e 7 W
REPORTING UNITS: pCilg K ew 25K
COUNTING | TOTAL ERROR METHOD
ISOTOPE RESULT ERROR (25) 29) MDA VIELD | \een
PU239/40 0.00E + 00 0.00E + 00 6.57E-02 5.93€-02 4| 0.19 RD3209
PU-238 0.00E + 00 0.00E + 00 6.57E-02 5.93E-02 /] 0.19 RD3209
U-234 1.26E-02 2.24E-02 2.25E-02 4.44E-02 (4] 0.531 RD3234
U-235 2.51E-03 2.51E-03 2.54E-03 4 19E-02 | 0.531 RD3234
U-238DA 1.38E-02 2.23E-02 2.24E-02 3.91E-02 /{| 0.531 RD3234
SE-79 1.40E + 00 7.02E-01 1.96E+ 00 1.44E+00 | 0.655 RD3253

~

et

4/7/7/ j@:ﬁ;
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IT ANALYTICAL SERVICES
RICHLAND, WA
(509) 375-3131

BLANK RESULTS

LAB NAME: ITAS-RICHLAND SDG NO.: W0033
LAB SAMPLE ID: L042771X
REPORTING UNITS pCi/g
COUNTING | TOTAL ERROR METHOD
ISOTOPE RESULT ERROR (25) (25] MDA VIELD 1 numeeR
TC-99 3.41E-01 3.01E-01 1.06E+00 6.90€-01 «| 0.951 'TASC')';;RD’
LAB SAMPLE ID: L042771B
REPORTING UNITS pCi/g
COUNTING | TOTAL ERROR METHOD
ISOTOPE RESULT ERROR (25) (2] MDA YIELD NUMBER
-IT-RD-
TC-99 1.78E-01 2.98E-01 1.05E + 00 6.90E-01 (| 0.951 'TAgo'mRD

682A-6-93



IT ANALYTICAL SERVICES
RICHLAND, WA
(509) 375-3131

LABORATORY CONTROL SAMPLES

LAB NAME: ITAS-RICHLAND SDGNO.:  WO0033

LAB SAMPLE ID: 1042791S

REPORTING UNIT pCi/g & ug/g [C(M/‘/f(’“)

|
COUNTING TOTAL | .
ISOTOPE RESULT ERROR (25) ERROR (2s] i MDA YIELD EXPECTED % RECOVERY
AM-241 5.55E+00| 3.24E-01 | 9.09E-01 | 1.91E-02 0.766 4.52E +00 122.79
NP-237 4.83E+00| 2.84E-01 | 1.08E+001 1.13E-02 1 5.65E + 00 85.49
K-40 1.82E+01| 7.398-01 | 1.96E+00 1 N/A N/A 1.95E +01 93.33
CS-137DA | 4.46E-01 | 4.956-02 | 6.66E02 | NJ/A N/A 4.80E-01 92.92
RA-226DA | 1.11E+00| 6.69E-02 | 1.29-01 |  N/A N/A 1.16E + 00 95.69
1-129LP 1.30E+01| 1.05E+00 | 1.67E+00 | 2.35E+00 N/A 9.03e+00 | (143.96°
ALPHA 4.33E+00| 4.23E-01 | 8.41E-01 | 9.93E-02 1 4.51E + 00 96.01
BETA 1.16E+01| 1.06E+00 | 1.35E+00 | 6.10E-01 1 1.13E+ 01 102.65
TOTAL-SR | 5.31E+00| 2.68€-01 | 1.37E+00 | 1.29€-01 0.93 6.09E + 00 87.19
URANIUM | 9.47E+00 N/A 1.42E+00 | 5.00E-03 1 1.00E +01 94.70
&//f/%
=
T2y > 220 L
A

Y

MWWW

T2 o </HpH
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IT ANALYTICAL SERVICES
RICHLAND, WA
(509) 375-3131

LABORATORY CONTROL SAMPLES

LAB NAME: ITAS-RICHLAND SDG NO.: WO0033
LAB SAMPLE ID: L042792S
REPORTING UNIT pCi/g
COUNTING TOTAL
ISOTOPE RESULT ERROR (25) ERROR (2s) MDA YIELD EXPECTED % RECOVERY
PU239/40 3.14E+00 5.92E-01 9.51E-01 7.53E-02 0.15 3.39E+00 92.63
U-234 1.58E+ 00 2.15E-01 3.08E-01 3.63E-02 0.57 1.62E+00 97.53
U-235 8.45E-02 5.05E-02 5.19E-02 4.11E-02 0.57 7.37E-02 114.65
U-238DA 1.89E+00 2.34E-01 3.54E-01 1.97E-02 0.57 1.69E+00 111.83
SE-79 5.16E+01 1.30E +01 1.30E+01 N/A 0.66 45.2 114.16
LAB SAMPLE ID: LO42771M
REPORTING UNIT pCi/g
COUNTING TOTAL o
ISOTOPE RESULT ERROR (25) ERROR (2s] MDA YIELD EXPECTED % RECOVERY
TC-99 1.91E+01 5.86E-01 2.86E+00 ] 6.90E-01 0.95 2.26E+01 84.51
0627
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IT ANALYTICAL SERVICES
RICHLAND, WA
(509) 375-3131

MATRIX SPIKE RESULTS

LAB NAME: ITAS-RICHLAND SDG NO.:  WO0033
LAB SAMPLE ID: W0427901
!
REPORTING UNITS: pCi/g & ug/g (aM/{/W«)
SPIKE COUNTING TOTAL SAMPLE
ISOTOPE RESULT* | ERROR (2s) | ERROR (2s) |  MPA ResuLT | EXPECTED | % RECOVERY
NP-237 3.31E+00| 2.35E-01 | 7.52E-O1 1.13€-02 | 0.00E -00 5.64 | ( 58.69 /
SE-79 2.96E+01] 4.68E+00 | 5.53E +00 N/A 1.60E - 00 45.2 65.49
URANIUM 9.41E +00 N/A 1.41E+00 | 5.00E-03 | 4.86E-01 10 94.10
&
257 Z K =22 fet 20
LAB SAMPLE ID:  W042791D W ez LS
REPORTING UNITS: pCi/g & ug/g
SPIKE COUNTING TOTAL SAMPLE o
ISOTOPE RESULT* ERROR {2s) | ERROR (2s) MDA RESULT EXPECTED | % RECOVERY
NP-237 2.89E+00| 2.18E-01 | 6.59E-01 [ 1.88E-02 | 0.00E <00 5.6 (51.61 )
URANIUM 1.00E+01 N/A 1.00E+01 | 5.00E-03 | 1.60E+00 10 100.00
LAB SAMPLE ID: W0427701
REPORTING UNITS: pCi/g
SPIKE COUNTING TOTAL SAMPLE o
ISOTOPE RESULT* ERROR (2s) | ERROR (2s) MDA RESULT EXPECTED | % RECOVERY
TC-99 1.926+01] 8.67E-01 | 6.01E+00 N/A - 30.10 22.6 84.96
LAB SAMPLE ID: W0412001
REPORTING UNITS: pCi/g
SPIKE COUNTING TOTAL SAMPLE o
ISOTOPE RESULT* ERROR (2s) | ERROR (2s) MDA RESULT EXPECTED | % RECOVERY
TC-99 1.74E+01] 8.00E-01 [ 5.13E+00 N/A 23.50 22.6 76.99
WM 028
T e
j 682A-6-93
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Amer1icium/Curium

HEIS No.: |BOBP33
Lab ID: | 40427901
Aliquot: | 1.99E+00
Am241 net cpm: 0.0142
Am241 bkg cpm: 0.0008

Spl count time: 200
Bkg count time: 2500
Eff d/c: 3.225

Decay: 1

Yield: 0.706

Am241 cale: | 1.47E-02 [OKAY
Am241 rptd: | 1.47E-02
Am241 MDA calc: | 2.36E-02 JOKAY
Am241 MDA rptd: | 2.36E-02
Cm244 net cpm: | -0,0004
Cm244 bkg cpm: 0.0004
Cm244 decay: 1.005
Cm244 calc: |-4.16E-04 |OKAY
Cm244 rptd: |-4.16E-04
Cm244 MDA calc: | 2.09E-02 |OKAY
Cm244 MDA rptd: | 2.09E-02
Cm242 net cpm: 0.0000
Cme42 bkg cpm: 0.0000
Cm242 decay: 1.248
Cm242 calc.: | 0.00E+00 |OKAY
Cm242 rptd: | 0.00E+00
Cm242 MDA calc: | 1.75E-02 [OKAY
Cm242 MDA rptd: | 1.74E-02

Neptunium

HEIS No.: |BOBP33
Lab ID: | 40427901
Aliquot: | 2.03E+00

Np237 net cpm: 0
Np237 bkg cpm: 0
Spt count time: 200
Bkg count time: 2500
Eff d/c: 3.7

Decay: 1

Yield: 1

Np237 calc: | 0.00E+00 |OKAY
Np237 rptd: | 0.00E+00
Np237 MDA calc: | 1.11E-02 {uJ
Np237 MDA rptd: | 1.67€-02
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Plutonium

HEIS No.: {BOBP33
Lab ID: | 40427901
Aliguot: | 2.03E+00

Pu238 net cpm: 0.003
Pu238 bkg cpms: 0.002
Spl count time: 200
Bkg count time: 1000
Pu238 Eff d/c: 3.703

Decay: 1

Yield: 0.207

Pu238 cale: | 1.19E-02 |OKAY
Pu238 rptd: | 1.19-02
Pu238 MDA calc: { 1.12E-01 JOKAY
Pu238 MDA rptd: | 1.12E-01

Pu239 net cpm: -0.001
Pu239 bkg cpm: 0.001
Pu239 d/c: 3.7
Pu239 decay: 1

Pu239 calc: |-3.97E-03 JOKAY
Pu23® rptd: {-3.97€-03
Pu239 MDA calc: | 9.50E-02 [OKAY
Pu239 MDA rptd: | 9.51E-02

Uranium

KEIS No.: [BOBP33
Lab ID: | 40427901
Aliquot: | 2.06E+00
U-234 net cpm: 0.0738
U-234 bkg cpm: 0.0012

Spl count time: 200
Bkg count time: 2500
Eff d/c: 3.7
Decay: 1
Yield: 0.39
U-234 calc: | 1.53E-01 |OKAY
U-234 rptd: | 1.53E-01
U-234 MDA calc: | 5.17E-02 |OKAY
U-234 MDA rptd: | 5.17E-02
U-235 net cpm: 0.0034
U-235 bkg cpm: 0.0016

U-235 decay: 1

U-235 calc: | 7.05E-03 |OKAY

U-235 rptd: | 7.05E-03
U-235 MDA calc: | 5.54E-02 |OKAY
U-235 MDA rptd: | 5.54E-02
U-238 net cpm: 0.063
U-238 bkg cpm: 0.002

U-238 decay: 1
U-238 calc.: | 1.31E-01 [OKAY
U-238 rptd: | 1.31E-01
U-238 MDA calc: | 5.86E-02 |OKAY
U-238 MDA rptd: | 5.86E-02
WO033R . WK1 22-Jun-94, PAGE 2
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Gross Alpha

HEIS No.: [BOBP33
Lab [D: | 40427901
Aliquot: | 4.97E-02 ,

Net counts: 0.212
Bkg counts: 0.038

Spl count time: 100
Bkg count time: 500
d/c: 5

Calc.: | 9.61E+00 |OKAY
Rptd: | 9.61E+00
MDA calc: | 4.43E+00 [OKAY
MDA rptd: | 4.41E+00

Gross Beta

HE1S No.: |BOBP33
tab ID: | 40427901
Aliquot: | 2.50E-01
Net counts: 363.27

Bkg counts: 1.032

Spl count time: 50
Bkg count time: 500
d/c: 2.898

Calc.: | 1.90E+03 |OKAY
Rptd: | 1.90E+03
MDA calc: | 2.87E+00 |OKAY
MDA rptd: | 2.87E+00

Strontium 90

HEIS No.: |BOBP33
Sample: | 40427901
Sep date: [5/19/94
Sep time: [18:00
Count date: {5/20/94
Count time: [05:05
Hours: |11.083333
Sample amt: | 6.08E+00
Net, cpm: 1297.78

Count time: 50
Bkg, cpm: 0.92
Count time: 200
D/C 1: 2.03

D/C 2: 1.787
p/C 3: 1.775
Yield: 0.415
Calc: | 4.16E+02 |OKAY
Rptd: | &.156+02
MDA, Calc: | 2.48E-01 |UJ

MDA, rptd: | 4.29E-01
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Selenium 79
HEIS No.: |BOBP33
Sample: | 40427901
Bkg cpm: 19.99
Spl, amt: | 1.11E+00
Spl cpm: 22.28
Count time: 100
Spl dpm: 24.32
d/c: 1.092
Yield: 0.655
Blk, dpm: | 3.32E+01
Calc: | 1.59E+00 |OKAY
Rptd: | 1.60E+00
MDA, calc: | 1.42E+00 {UJ
MDA, rptd: | 1.30E+00
Technetium-99
HEIS No.: {BOBP33
Sample: | 40427901
Bkg cpm: 24.97
Spl, amt: | 2.00E+00
Spl cpm: 108.84
Count time: 75
Spl dpm: 116.15
d/c: 1.067
Yield: 0.951
Blk, dpm: | 2.84E+01
Calcs | 2.11E+01 |OKAY
Rptd: | 2.11E+01
MDA, calc: | 6.87E-01 |OKAY
MDA, rptd: | 6.90E-01
Total Uranium
HEIS No.: |BOBP33
Lab ID: | 40427901
ng, raw: | 2.96E+02
g, sample: | 1.00E+00
Dil. vol: 100
Yield, corr: 0.609
Calec.: | 4.86E-01 |OKAY
Rptd: | 4.86E-01
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SAMP_NUM PARAM RESULT Q UNITS - RDL COMMENTS

BOBP33 AM-241 0.0236 (U PC1/G 0.05 |OKAY
CM-242 0.0168 |U PCI/G NO RDL |OKAY
CM-244 0.0209 |u PCI/G 0.05 JOKAY
NP-237 0.0111 jud PCI/G 0.2 [OKAY
PU3940 0.0951 |V PC1/G 0.05 [OKAY
PU-238 0.112 U PCI/G 0.05 [OKAY
U-234 0.153 PCI/G 0.3 {OKAY
U-235 0.0554 |V PCI/G 0.3 |OKAY
U-238 0.131 PCI/G 0.3 |OKAY
K-40 13.6 PC1/G NO RDL jOKAY
C0-60 0.0213 |U PCI/G 0.05 [OKAY
EU-152 0.0973 |U PCI/G 0.1 |OKAY
Cs-137 3.43 PC1/G 0.05 JOKAY
Cs-134 0.0232 (U PCI/G NO RDL |OKAY
RU-106 0.23 ju PC1/G NO RDL |OKAY
RA-224 0.0818 PCl/G NG ROL {OKAY
NA-22 0.0262 |U PCI/G NO RDL [OKAY
EU-155 0.141 |U PCI/G 0.1 |[MDA>RDLI
BE-7 1.91 PC1/G NO ROL |OKAY
TL-208 0.0329 PC1/G NO RDL {OKAY
PB-212 0.0785 PCl/G NO RDL {OKAY
EU-154 0.0724 U PC1/G 0.1 [OKAY
1-129 2.79 |U PCI/G 2 |MDA>RDL
ALPHA 9.61 PCI/G 10 |OKAY
BETA 1900 PC1/G 10 |OKAY
TOTAL-SR 415 PC1/G 1 |OKAY
SE-79 1.6 PCI/G 10 |OKAY
TC-99 21.1 PCI/G 0.5 |OKAY
URANIUM 0.486 UG/G 0.1 JOKAY
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