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CORPORATION 

Westinghouse Hanford Company 
P.O. Box 1970 
Richland , WA 99352 

Dear J. A. Lerch 

OU 5434 

Thank you for purchasing analytical testing services from IT Corporation. It is our intention 
to supply our clients with data packages which not only meet the industry 's highest standards 
for quality , but are also easy to use . Features which we point out are: 

1. A Data Summary Packet which allows you to review your data without searching 
through the complete data package. 

Your Data Summary Packet contains the following items: 

• Case Narrative: listing of sample identifications, analyses performed. 
explanation of any problem associated with samples, corrective action 
taken. 

• Quality control sample identifications and analyses performed. 

• Data summary . 

2. A data package which meets the specific requirements you requested and is easy 
to use as well . The package is organized in accordance with the Table of 
Contents which you will find at the beginning of each section. Sections are 
separated by color-coded tabs , making it easy to find individual analytical 
parameters which may be of particular interest to you. The data package is 
custody-sealed at the laboratory - your assurance that parts of the package are not 
missing. 

We are constantly searching for ways to improve our service to you. This current product has 
many of the features which you have told us are important to you. Your suggestions regarding 
additional improvements will be appreciated . 

Please contact me with any questions or suggestions. 

Sincerely , 

~ fc1~~4f 
Sheree' Schneider 
Project Manager 

Reg ional Office 

5815 M iddlebrook Pike • Knoxvi lle. Tennessee 37921 • 6 15-588-6401 

i T Corpora tion 1s a wh olly owned subs id iary of ln ternat1onal Technology Corporation ' 
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' HANFORD AN,&t ~Tfe).\tf~~VICES MANAGEMENT 
ROD-94-0083 

RECORD OF DISPOSITION Record of Disposition No. 

DATE: April 4, 1994 
.. I LABORATORY: IT 

PROJECT TITLE/NO.: 200-UP-2 SAF 94-065 NCR NO.: n/a 

SAMPLE IDENTIFICATION NUMBERS: 

all vegetation samples 

DESCRIPTION OF EVENT: 

It is anticipated that field sampling teams may not be able to collect sufficient 
sample volumes to meet the IT requirements for vegetation. 

DISPOSITION OF SAMPLES: 

In the event the inadequate vegetation sample volumes are provided to perform all 
requested analyses, IT is instructed to prioritize the requested analyses as 
listed below: 

priority 1 - radiochemistry 
priority 2 - metals 

APPROVAL SIGNATURES: 

J. A. Lerch V / 4/4 ~I LI- lcrlf 
CAS Project Coord?r (~int/Sign Name) D~te 

M.A. Wasemiller ;----a-Lo ~v:~~ 7!1/9y ' tl. , 
Technical Representative <Pr-int/Sign Name> 

l 'Date 

NIA 
Quality Assurance <Pr-int/Sign Na11e> Date 
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CERTIFICATE OF ANALYSIS 

IT Corporation -!l 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 

I. Introduction 

. , 
: ! 

ll 
l 
I 

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/Methodolou 

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 (CV AA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively 
coupled plasma spectroscopy (ICP) in accordance with the EPA CLP IIM03 Statement of Work. 

Reviewed and Approved: 

0ktc, 12 J;k✓ct-
Sheree' A. Schneider 
Project Manager 

Americar. Council of Indep endent Laboratories 
International Assoc,ation of Environmental Testing Laboratories 

America n ..:..ssociation for Laboratory Accreditation 

IT Analytical Services, 5815 Middlebrook----pfl[e, Knoxvme, m - 37921 681·1·89 



0000002 

IT Corporation 
May 18, 1994 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Client Project ID: Westinghouse Hanford Job Number: 380 

m. Quality Control 

The sample was digested on April 27, 1994 for ICP and April 20, 1994 for GFAA. The CV AA 
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, GF AA and CV AA analyses. Duplicate RPD (precision) results were within acceptance limits for 
all parameters by ICP, GFAA and CV AA analyses except for calcium and potassium. These results 
indicate poor sample homogeneity. 

Data were reported with qualifiers as follows: 

11 C II 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. 

11 Q II 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. 
s - The reported value was determined by method of standard additions. 

11M 11 Qualifiers 

P - Analysis performed by ICP. 
V - Analysis performed by CV AA. 
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. 

2 

682-1-89 



IT Coiporation 
May 18, 1994 

Client Project ID: Westinghouse Hanford 

m. Quality Control (Continued) 

0000003 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: 380 

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

WHCID 

BOBP33 

TABLE I 

Richland ID 

40427801 

3 

Knoxville ID Test 

AA6719 METALS 

682-1-89 



IT Corporation 
May 18, 1994 

Client Project ID: Westinghouse Hanford 

IV. Certification 

0000004 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: 380 

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: 

4 

Reviewed and Approved: 

J/4-UL [/ Ji lieu' ct----
Sheree' A. Schneider 
Project Manager 

682-1-89 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 

0000008 

EPA SAMPLE NO. 

BOBP33 

Lab Code: ITSTU C_a_s_e_N=-o-.-=-w==-0300 SAS No.: --r---=- SDG No.: W0033 
Matrix (soil/water): SOIL Lab Sample ID: AA6719 
Level (low/med): LOW Date Received: 04/16/94 
\ Solids: 88:S 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

5955-70-0 

Color Before: BROWN 
Color After: COLORLESS 

Comments: 

-

Analyte Concentration C 

AlUI1U.num 142 -
Antimony- 11.1 u 
Arsenic - 0.44 u 
Barium - 17.5 B 
Berylliuiii 0.22 u 
Cadmium 1.1 u 
Calcium- 10300 
ChromiUDt 2.2 u -Cobalt 2.2 u 
Copper= 8.5 -Iron 285 
Lead 0.44 u 
Magnesium 4320 -Manganese 22.0 
Mercury 0.11 u 
Nickel - 4.4 u 
Potassiwii 11600 
Selenium 0.44 u 
Silver - 1.1 u 
Sodium-- 85.2 B 
Thalli~ 0.44 u 
Vanadium- 2.2 u 
Zinc - 36.0 
Titanium 18.9 -

- -Cyanide_ -
-
-
-
-
-
-
-
-

Clarity Before: N/A 
Clarity After: CLEAR 

Q 

* ---

* ---

M 

p -p -F -p -p 
-p -p 
-p 
-p -p 
-p -F -p -p 

cv 
p 
-p 

F-
p -p 
F-
p -p -p 
NR 
-
-
-
-
-
-
-
-
Texture: COARSE 
Artifacts: YES 

ARTIFACTS INCLUDE TWIGS. ______________________ _ 

FORM I - IN 
ILM02.1 

~ 
sf r1/'i't 
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. C,~£, _p:::- I I.(;?¾ 
Work Order No.: 3<i?O 

Condition Upon Receipt Variance Report 

ITAS - KNOXVILLE Laboratory 

Client: Weri ri, L .. se... h ~,-J 
Project No: _________________ _ 

Analysis Requested: TPrL V\I\ Q.t-ol.... 
::::~tod by'{ 14-:~.iL,.j 
RFA/COC Num~:_3 ___ 'f_o_3._1 __ -:;7: ________ _ 

Client Sample Numbers Affccted: __ L/_..;;..o__.'{.._:Z,-""-?-._.,5<c..._~:::c_._ _____________________ _ 

Condition/Variance (Check all that apply): 

l . • Not enough sample received for proper analysis. 

2. 

3. 

Received approximately : _________ _ 

D Sample received broken/leaking. 
.. 

g/' Sample received without proper preservative. 

✓cooler tcmpcrarurc not within 4-C ± 2·c 

Record tempcrarure:_i...__e, _____ _ 

D pH ____________ _ 

D oilier: --------------
4. D Sample received in improper container. 

5. D Sample received without proper paperwork. Explain: 

6. D Paperwork received will1out sample. 

7. D No sample ID on sample container. 

otcs: 

Corrective Action: 

8. D Cus1ody tape disturbed/broken/missing. 

9 • D Sample splits performed by lab. 

10. D Vol~tile sample received with approximately 

mm headspace. 

11. D Sample ID on container docs not match sample ID 

on paperwork . Explain: 

12. D All coolers on airbill not received with shipment. 

13. D 6ther (explain below): 

D Client's Name: Informed verbally on: By: -------
D Client's Name: Informed in writing on: By: 

D Sarnple(s) processed ·as is". Comments: 

D Sample(s) on hold until: If released. notify: ------------
Sample Control Supervisor Review: __________________ _ Date: ____________ _ 

Project Management Review: __________________ Date: _____________ _ 

SIGNED ORIGINAL MUST BE RETAINED IN THE PROJECT FILE 



Pae of Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

006269 

Collector R. T. Sickle 
SAF No. 94-065 

C~ny Contact C.A. Rowley 
Project Designation 200-UP-2 

Ice Chest No. Bill of Lading/Airbill No. N/A 
Method of Shipment Government truck 
Shipped to IT 
Possible Sa"l)le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep COO l 

So~lo Date limo Nurber ond Type of 

' ~-'J~r 4~ 
01 

* Collected Containers 

BOBP33 V (( -..;·-tAy /lc:JU ( /) s c.)(.J ,,,, ,I p 

BOBP33 V 4-'j-- q'-( / ( ()O (1) h't'l-$7:c ;,.,.,, 
Uo 1 f;)-t1D I 

Chain of Possession (Sign and Print Names) 
Relinquished By./ Date 

Telephone 372-3293 
Salfl)ling Locations 

Offsite Property No. 

Field Logbook No. 

Anoly11 l11 Required 

Metals ·CLP TAL Titaniun Mercury 

Gross Alpha/Beta ITAS-RD-3322 
,z,.,. m 

Ganma Spec. Cs-134,137, 1-129, Co-60, K-40, Eu-152/154/155, Ru-106, Na-22 
ITAS·RD-3219; Total Uraniun ITAS-RD-4200 OR 4201 U-235/234/238 ITAS·RD-3234 
Np-237 ITAS·RD-3208; Pu-238/239/240 ITAS·RD-3209; Sr-90 ITAS·RD-3204; 
Tc-99 IT AS·RD·RS-0001; Am-241, Cm-244 ITAS·RD-3302; Se-79 ITAS·RD-3253 

*Matrix 
Time Received By A = Air 

/~-?"~~p_;-. ~r--_j_ I I ./ ~~--/fl-f'¢ 
DL = Drun Liquids 

~c.. /l"""b IIL- (4• Q'( I fi'OO OS= Drun Solids 
.Y..A"J , L/1//,T/..Jf {_/,-' / 

L = Liquid (,/ (/ 1.r.ce, 0 = Oil 
s = Soil 

LA80UTORY SECTION Received By Title Date/Time 

FIMl SMple Disposition Disposal Metnoa: Disposed by: Date/Time: 

Prcucrvot lvo 

t/ ·6 -Q-t./ 

SE= Sediment 
SL= Sludge 
SO = Sol id 
T = Tissue 
II = llater 
Ill = llipe 
X = Other 

:.'.f'.. --
~ 
~ 
~ 

~--.;! 
a.......J 

ffJ 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

COCNO. 
,,1~1nw11,1,,,,,, 

Project Name/No. _!_~,r Cf4-Cu5 
Sample Team Members_2 _______ _ 

· Profit Center No. 3 lj-u,~;>... 
Project Manager~ 

Purchase Order No. 6 
---------

Required Report Date_1_1 _______ _ 

3. Relinquished by 
(Signature/ Affiliation) 

Comments: 29 
e 

$1 = ,(c. ~z ... ~c.. 
I 

~ ~ 'tP 
ANALYSIS REQUEST AND ~! ~~ '; 

CHAIN OF CUSTODY RECORD * r-
Reference Document No.3 4 0 3 7 7 
Page 1 of _L 

Samples Shipment Date 7 ~\':?·9.4-.~-­
Lab Destination 8 Utd.cl~OO__-IC.-} 

Lab Contact 9 

---r ~ Billto:5 ~ ~· 

-------- -R-te~cl---
Project Contact/Phone 12 10-i-l-------- Report to: ~-~---------

Carrier/Waybill No. 13 '--;;-~-

T~--
Condition on 21 

Recei t 
Disposal 22 

Record No. 

Date: 3. Received by Date: Time: ______ (Signature/Affiliation) Time: _____ _ 

112 1681 527 
MCA3115191 

'r:} 
m 

§ 
.a 
m 
:::, 
< 

8l 
3 

"t:l 
m 
en 

~ 
~ 
:n 
!!. 
C. 

1 ...... 1~ 
er--. 

~ 
--+= 

'° ~.Z:: 
~ 
T"-.,. ·-·-...s 
co 
~ 

0 
0 
0 
0 
0 
..& 

OI 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

CERTIF1CATE OF ANALYSIS 

Westinghouse Hanford Company 
P.O. Box 1970 
Richland, WA 99352 

June 2, 1994 

Attention: J.A.Lerch 

SAF Number 
Date SDG Closed 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

94-065 
April 28, 1994 
One (1) 
Vegetation 
W0033 
Stand Alone 

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 
404279-0lA 

WHCID 
B0BP33 

II. Analytical Results/Methodology 

Matrix 
Vegetation 

Date of Receipt 
4/14/94 

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 wholJy owned subsidlary ot International Technology Corporation 0005 



Westinghouse Hanford Company 
June 2, 1994 
Page 2 

The requested analyses were: 

III. Quality Control 

INTERNATIONAL TECHNOLOGY CORPORATION 

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 IT AS-IT-RS-0001 
Total Uranium 
Total Uranium by method ITAS-RD-4200 

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 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 B0BP33) results are 
within contractual requirements. 

0006 
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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 B0BP33) 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 B0BP33) 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 B0BP33) results are within 
contractual requirements and reported. 

Gamma Spectroscopy 

Gamma Scan by method ITAS-RD-3219 
The sample and sample duplicate (duplicate of sample B0BP33) 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 



Westinghouse Hanford Company 
June 2, 1994 
Page 4 

Iodine-129 by method ITAS-RD-3219 

INTERNATIONAL TECHNOLOGY CORPORATION 

The detection limit was not met for sample B0BP33 and the duplicate of B0BP33 due to 
matrix interference. The blank meets the MDA for 1-129 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 B0BP33) 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 B0BP33) results are 
within contractual requirements. 

Gross Beta by method ITAS-RD-3222 
The LCS, batch blank, sample and sample duplicate (duplicate of sample B0BP33) results are 
within contractual requirements. 

Strontium-90 by method IT AS-RD-3204 
The LCS, batch blank, sample and sample duplicate (duplicate of sample B0BP33) 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 B0BP33) results are within contractual requirements. 

0008 



Westinghouse Hanford Company 
June 2, 1994 
Page 5 

Technetium-99 by method ITAS-IT-RS-0001 

INTERNATIONAL TECHNOLOGY CORPORATION 

The initial analysis of the sample batch failed due to excessive quench. An error in sample 
batching caused the reanalysis of sample B0BP33 to be batched with SDGs W0022 and 
W0032. The reanalysis LCS, matrix spikes, batch blank, sample and sample duplicate 
( duplicate of sample B0BP32) 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 B0BP33) results meet contractual requirements. 

I 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: 

Suzanne Gaines 
Project Manager 



LAB NAME: 

LAB SAMPLE ID: 

WHC ID: 

IT AS-RICHLAND 

40427901 

BOBP33 

REPORTING UNITS: pCi/g & ug /g 

ISOTOPE RESULT 

AM-241 l .47E-02 
CM-242 O.OOE+OO 
CM-244 -4. l 6E-04 
NP-237 O.OOE +00 
PU239/40 -3.97E-03 
PU-238 1. l 9E-02 
U-234 1 .53E-01 
U-235 7 .05E-03 

U-238DA 1.31E-01 
K-40 1.36E+01 
C0-60 -4. 11 E-03 
EU-1 52 2.40E-P2 

CS-137DA 3.43E + OO 
CS-134 1.13E-02 

RU-1060A 7.07E-02 
RA-224DA 8.18E-02 
NA-22 -7.74E-03 
EU-155 -8.96E-02 
BE-7 1.91 E + 00 

TL-208 3.29E-02 
PB-212 7.85E-02 
EU-154 -2.13E-02 
l-129LP -4.66E-01 
ALPHA 9.61 E +00 
BETA 1.90E +03 

TOTAL-SR 4 .15E.+02 
SE-79 1.60E + 00 
TC-99 2.11E+01 

URANIUM 4 .86E-01 

COUNTING 
ERROR (2s) 

1.BOE-02 
O.OOE + 00 
8 .31 E-04 

O.OOE + 00 
7.95E-03 
4 .13E-02 
8 .04E-02 
2.1 OE-02 
7.49E-02 
5.84E-01 
1 .30E-02 
5.56E-02 
6.55E-02 
1.35E-02 
1 .36E-01 
4 .61E-02 
1.58E-02 
8.63E-02 
4 .35E-01 
3 .07E-02 
4.42E-02 
4 .34E-02 

1.67E+OO 
4 .60E +00 
2.82E +01 
5.66E + 00 
6.39E-01 
6 .09E-01 

N/A 

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

SAMPLE RES UL TS 

SDG NO.: W0033 

MATRIX: VEGETATION 

DATE RECEIVED: 4/14/94 

TOTAL ERROR 
YIELD METHOD NUMBER 

(2s) 

1.81E-02 0.706 RD3302 
1 .86E-02 0.706 RD3302 
8.34E-04 0.706 RD3302 

O.OOE +00 1 RD3208 
8.00E-03 0.207 RD3209 
4.14E-02 0.207 RD3209 
8.41E-02 0.39 RD3234 
2.1 OE-02 0 .39 RD3234 
7.78E-02 0 .39 RD3234 
1.48E +00 N/A RD3219 
1 .30E-02 N/A RD3219 

5.56E-02 N/A RD3219 
3.49E-01 N/A RD3219 
1.36E-02 N/A RD3219 
1.36E-01 N/A RD3219 
4 .68E-02 N/A RD3219 
1.58E-02 N/A RD3219 
8.67E-02 N/A RD3219 
4 .75E-01 N/A RD3219 
3.08E-02 N/A RD3219 
4 .49E-02 N/A RD3219 
4 .34E-02 N/A RD3219 
1.67E+OO N/A RD3219 
4.72E+OO 1 RD3222 
1.28E+02 1 RD3222 
9.05E + 01 0.415 RD3204 
1.80E+OO 0.655 RD3253 
3.06E+OO 0.951 ITAS-IT-RD-0001 
7.29E-02 0.609 RD4200 

0009 
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00 INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITAS Data Heview Checl<list 
9AOIOCHEMISTRY 

,'lllr~ Order Nol!I : ~ 0 '1 l 71 

'_ab Sem,,,11 Num011r, or ::iDCi : l,..,: U c) 5 J 

='!Ytew uem 

A. Calibration 
·~ U''l8 ee110r8t1on ,,~~ ·~ -~-·"' 'O n ,r,r; 1uoed wn-.,9 eoo11eeotl!I r 

8 . Samo•• Anahr••• 
.:.,9 ,,,e !l!lmc,e , , •. ~, w ,, ... . ..._ ~cceo,ence erner19f 

,•Jsre au samore no!::, r,..,, · ·-•~ m,u; 

C. QC Samo••• 
~ u,111 Slanw: , ,~1c, w''"''" • -:-,,c, enee cr1,en11f 

2. :, 11,a Minimum uecec:1eo1e Ac:u"'rv 10, tne Blank r11•u1t s tne ':'Jntreet Detection L·,..... ,· , 

3 . ·• tt'le 8111nk result '5 -~. •::,-rreet Oet• e!lon llmrt7 

4 . :, the Siana r11,u11 qraa,., '"en 1ne Contract Oet• cuon umn Dut tne 
S11mo1e r11,u11 111,, '""" ·-• •~o ncreet Oet• cuon L1m10 

5 . •, tt,e LCS , • ,ult w,cn,n e-::aot• nee erot• n• I 

5. 's ft,e LCS vie,a w,c,, ,n •-==•ctanee erot• roel 

7 . ' s tt,e LCS Minimum t:o :ec:ac1e Ac:uv11v 111,1 tn11n or eau• a 10 1n11 
•:ontreet O!!t11e11on v - ··, 

9 . 'AS/MSC resuns enc ·11 • •~ -~.,, eceec111ne11 crotenel 

?. :uclic:11111 semo111 res u,r , !"C Vlf!IO mf!l!t 11ecect11nce cmeroel 

'.) _ 'Jtne, 
.:. , IIIJ 811 ,,,,,, conr-,, ,-111! ... ,..., .... ... . , .~ea er-o nct,ol 

2. ~r• a,1 reauarea term, '"'~'.l out/ 

J . :orrec, m111:n0ao1oav useo; 

4 . "."renecnot10n cneer.eal 

5. '.'Vere ell calcu1• 11on, cnees.ea at • m1n1mum rreauencvl 

e. Units cnacaaal 

: ~mment9 on eny "Ne• re,oon,11: 

} 

\ ,J;v:;$¢-j I« > ·±1 a 

Ll 

J 
f1.1aa{f? 

.:.nalvtt: ------~.....,.....:.//_,_ ~•~~-i--"m . ...../:-----

~~cona Lave, i,eview: -------------~~ ... ___ ..__. ________ _ 

=~,m No: LS -038, 3/94 R.,v 2 
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2_(" 4 '~l ,{J 494 '/ig"J -----? [D INTERNATidN.w . "., f,. l l t. 
TECHNOLOGY 

· · CORPORATION 

PROJECT ID fN•melN.,,,..,J: 

NCM IN/TIA TED BY IN•me1D•t•J: 

PA RAMETERfS/: 

SA MPLE NUMBER(S/ AFFECTED: 

MATRIX: 

AREA : D 
D 

SHIP/REC 

DATA VERIF 

i_ U 1--tl-

' " ' ' 

't$J RADIOCHEM 

• REPORnNG 

D 
D 

COUNT1NG 

OTHER: 

LOG 9: RD-M-_______ page 1 oU 

fT A!Ullclrl­
LA/10/IATOIIY NONCONFOIIMANCE MEMO INCM/ 

• 8/0ASSAY 

----- ·----
NONCONFORMANCE rcheck aoorooriate itemts\l: 

1. 

2. 

9. 

10. 

D Not enougn sample recerveo tor oroper anarys1s. 

0 Holding 11me exceeaee1 Dy ___ clays aue to: 

2 1 • CATEGORY I: Out of Laboratory Control 

O Holding time exo1reo at receipt. 

2: • CATEGORY II: Laborau>ry Dependent 

• worK baeklog :J instrument fai lure 

• commumcanon ::J other (see #10) 

2.J • CATEGORY Ill : Laboratory Reruns 

2 l .1. • QA/QC: 

• surrogates 

• spike recovenes 

2 J 2. • CONFIRMA noN: 

• second column 

• other (see #10J 

,u. • DILUnON: 

• over cahbratlon 

• other (see #1 Ol 

2.1., . • OTHER: (SH #101 

• !"""'''-'' . 
• 1c~-, 

• internal stanaaras 

::J blank contam1nanon 

::J contam1na11on cneck 

:J under ca110ra11on 

NOTIFICATION [check appropriate item(s)J: 

,. O Client notified by (name • no aaie1: ______ _ 

0 inwntmg 

O byphOne 

• byFAX 

D Other (explain) 

PROJECT MANAGER (slgnatll1'9 .. date I : 

J. • Samote lest dunng extrae11on1anarys1s: 
no re-prep or re-anaJy111 poSSlble. 

,. D QC data reponed to cl ient outside of: 

• metnod linuts • internal 1tm1ts 

• QAPP limits • contract 1tm1ts 

• regulatory 1tm1ts • blanKcntena 

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

&. CJ_ lnvahd instrument calibration. (See #10) 

7. • Incorrect/incomplete data reported Ill client. 
(See#10) 

a. D Reponed detectton limit(s) higher tnan: 

• metnod limits • QAPP limrts 

• contract limits • other (see •1 OJ 

Due to: 

• samc,lemalllX • insufficient aafflDl8 

• instrumentabon • other (see #10) 

Lo -Clienrs ·name ______ andresponse: 

O .. process "as is" 

D on noldtil 

O. resample 

0 Other (explain) 

J 

FURTHER ACTION REQUIRED, SEE PAGE 2 OF 2 0021 



IT CORPORATION LOG t: RD-94-______ page 2 of 2 

CORRECTIVE ACTION 

• ROOT CAUSE: 

--- h 1Y, .. u 1 tC 2.0,/4 I_ I ,,.t ,,1,-, L 

• CORRECTIVE ACTION: 

RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO: 

• ACTIONS TO PREVENT RECURRENCE: 

FIRST LEVEL SUPERVISOR: 

RESPONSIBLE MANAGER: 

QC REVIEW 

• NONCONFORMANCE ;Bti DEFICIENCY 

• FURTHER ACTION REQUIRED: 

INITIALSIDATE ,111'1,1 ~ , ··- )._J-o/'f 

INl11AUI/DATE 

INlllALS/DATE 

DATE: ----~;.._✓_A_Y,_--1...;..-Y,1,,--
0ATE: _ ...-_;-_/ __ '1_./C......_? ... 1( __ 

L..J RERUN 

---------•~_....,_ _________ ASSIGNEDTO: ----------.---

QC COORDINATOR: ~-...,-~.._: ... \ "-=...._.. ---------------- DATE: _::z""'/_)""'/...,t,_o/_4 __ 

CORRECTIVE ACTION VERIFICATION 

~ VERIFIED 

REASON: 

• CANNOT VERIFY (speafy reason) 

NCM CLOSURE r----~ 
QC COORDINATOR:~ .._aa..\ -~---.__-__ -:_-_-_-_-_-_-_:: _____ _ 

SIGNED ORIGINAL MUST BE RETAINED IN FILE: • QUALITY/OPERATIONS FILE ~~ROJECTFILE 
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m 'INTI:RNATIONAL 
TECHNOLOGY 
CORPORATION 

·.vorll Order No111 : 'iO Yt-:::7 Cf 

ITAS Data Neview ChectcJist 
qAOIOCHEMISTRY 

Lab S1m!!t1 Num!!e,. or 50C : IA/ D Q J .3 

: ,...,. ..... ,.,, 
A. Cal!Weaon 

• ''"'" e e 11 0rat1on r, o~•..; r-•""''""on ,,,_,. ,uoeo ,....,..., .. 11r.1011ea01e f 

; 8 . SafflDle Ane1w,• 
.:., ,. ,,,,. ,amout ., , . ,~, ...,, ., ,.. ,,.. • ~e eo ranett ~!"'~enaf 

.. ., ere • ti 1em01e n o•O• "'n .. ._., mtt , , 

C. ac s ..... , •• 
·, rr,9 Stan• 't'•••ct w,rr•u" 1111~-=-eerenea eru e"ttf' 

I 
I 2. :, the Mo,,unum Oetecuo,e Acuv,rv 10, tn• il• nll r• eu11 s tn• 

-: J ntreet Oafact,on v - •• ~ 

3. ·, !Pie 81enll re•un ~ · ~• Conrr set Oeteeno,, L1m117 .. It tn• illenll ••tun o•••t•• ,nen 1ne Contrect Oetecaon um11 out tn• 
'Sa""'1e re~ulf te~• tf"la"' , ... ., Lon treet Oateenon L1mttl 

5. tt 1r,e I.CS teeun w11n1r, eeeeotenee er,te"•' 

5 . ' ' th• LCS vie1e1 w,,,,," ee ceotenc• cntenel 

7. 1s 1r,e I.CS Minimum 0e1tc1a01e Acuv,111 ,•, • tn• n or eau•1 10 tne 
I C ontr• ct Oetee11on L'-" 1 

9. '..15/MSO resuus ano 111• 10 ,...,n aeeeot• ne-a emenal 

9 . : ..J Chcate tamote re,u,u ana v,11a rrHtttf • eeeotenee eriter,e f 

0 . Otner 
.:. , ,, eo " 0" t"0rHo ,""'""'"•1 '""' '' :~~o ano ne""!-'O I 

2. Jore ell ,eauttea 10,m• 1, 11 ea out/ 

3. Carree, m11n01101oav uuol 
I .. ,, e,,.onnnon enee•eal 

5. 'N- ... oetcutattona cnee•ea et • ,,,,.........., tteauencvl 

e. Unit9 erieetlNI 

~ n•1wt: ___ ?"'--

2

,~~-~~~~. :;.:;....;J~~VC)lJvr.15 ,-.-t/4--
~:cona 1.ave1 "•vt• w : ___ .,i,.__...;~=~:t"!--s~:di~===::li!:....;;_ ______ _ 

=-,rm No: LS-038, 3(9' Rev 

o >t fa rf,-f-;r-;.; .., --r r 
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m INTERNATION'IJI.3 49ll ?795 
TECHNOLOGY" ~ ' ~- p,.., 

CORPORATION 

PROJECT ID (Name/Numlle,J: 

NCM /NlnA TED BY fN•me/0.teJ: 

PARAMETER(SJ: 

SAMPLE NUMBER(SJ AFFECTED: 

MATRIX: 

AREA: D 
D DATA VE/UF 

WI+.--<:-

~ RADIOCHEM 

• REPORnNG 

D 
D 

COUNT1NG 

OTHER: 

LOG t: RD-M-_______ page 1 of 2 

fTAS-WoN­
LAIIOIIATOlfY /IIONCONRNIMANCI MEMO /NCM/ 

• Bio.ASSAY 

NONCONFORMANCE rcheck annrooriate item(s)l: 

1. 

2. 

O Not enough samole ~ tor prooer analysis. 

O Holding time exceeoea r,y ___ days due to: 

2 ! • CA TE GORY I: Out of Laboratory Control 

O Holding time exo,reo at rece1ot. 

2 : • CATEGORY II : Uboratory Oependent 

• WOll(badOog • instrument failure 

• commumcallen • other (see #10) 

2.J • CATEGORY Ill: Uboratory Reruns 

2 J .I . • QA/QC: 

• surrogates • internal standards 

• sp1kereaivenes • blank contam1na11on 

2 l .2. • CONFIRMATION: 

• Sea>nd COlum't D COhtam1natton cnedc 

• other (see #1 en 

2 J .l . • DfLUTION: 

• over ca11brancn O unaer cahbrauon 

Other (See ., 01 

l . • Sample lost dunng extraC11on/ana1ys1s: 
no re--prep or re-analyais l)DSSli>le. 

~- O QC data reponed to Client outside of: 

• metllOdlimits • internal hmrts 

• CAPP limits • contract hmltS 

• regulatory hm1ts • blank cntena 

s. O Incorrect orocedure(s) used. (See #101 

&. Q_ Invalid instrument calibrallon. (See #10) 

7. • lnCOITeCtlincomplete data reported to d1ent. 
- (SN#10) 

e. O Reported detection limit(s) higher than: 

• metnoc11im1ts • CAPP limltS 

• contract limits • other (see #1 O) 

Due to: 

(l-\ 

• • ~matnx • insufficient aample 

I . 

10. 

2.H . • OTHER: (SN ll10I 

• instrumentation • other (see #10) 

• la-••-·· 
•1~-· 

NOTIFICATION (check approoriate item(s)): 

,. D Client notified by (nanw • nd date): _____ _ 2.Q _ Client's · name ______ and response: 

O inwntJng 

0 byphone 

• byFAX 

0 Other (explain) 

PROJECT MANAGER (sl~ & date I: 

0 process "as is" 

0 on hold Iii __ 

~~~ ~.) S/&' AW 
FURTHER ACTION REQUIRED. SEE PAGE 2 OF 2 

0 . resample 

0 Other (explain) 

24 



9613494~2796 

IT CORPORATION 

CORRECTIVE ACTION 

• ROOT CAUSE: 

+r J L- ]0 % 
/ 

• CORRECTIVE ACTION: 

~) j,1/1 

vt' ., , ,,., A I , ~ { • .,. ..; 1 . f-v l-L_ .)-2-") 
/ 

I RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO: 

• ACTIONS TO PREVENT RECURRENCE: 

FIRST LEVEL SUPERVISOR: 

RESPONSIBLE MANAGER: Z2 /2:C 
QC REVIEW 

• NONCONFORMANCE 

• FURTHER ACTION REQUIRED: 

c:::::: 
( 

CORRECTIVE ACTION VERIFICATION 

• DEFICIENCY 

LOG#: RD-N-_______ page 2 of 2 

INl11ALSIDATE tJ::2.Lj,:j,tf.. {?--7• 'j 

INfflAUI/DATE r'l-1m/7 j-)-22,:( 

~ 1/ ~/1 

I 

INrTIALS/OA TE 

DATE: ----"~'--:z.--,.J_-'f~7 __ _ 

DATE: __;_~.;....2;..../"'-/2 ..... 9_.;V __ 

~ERUN 

, VERIFIED • CANNOT VERIFY (speedy reason, 

REASON: 

NCM :~~o:~7.~TOS--16~ ~---~DATE: _~b}_1_h _____ v_ 
l 025 '------------:;._ ___________________ _ 

/ === \ 

SIGNED ORIGINAL MUST BE RETAINED IN FILE: •-QUALITY/OPERATIONS FILE 'fl) PROJECT FILE 
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m INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITAS Data Review CheckJist 
RADIOCHEMISTRY 

Wortt. Order Noftl: ll/JC/~M 
{ 

I ah Semote Number• or SDG : ~()6- L.:J0 033 .. -
Method/Tett/P11r11meter: ~ 

Review nem 

A. Callbralion ,. 1, the celtbretron documen11111on ,netuoed whe,., eooliceble ? 

B. Sa-le .Analve,. ,. Are the s11mo1e Yield! worn,n eccaotanea crnan111 

2. Wera ell • emote hold1na umas met/ 

C. QC Samolee 
1. 1, !he 81enk Yield w11n,n ecce01anca c n tana1 

2. Is the Minimum Oetectaote Acuvirv for tne Siana rHult s the 
Contract Oetactron umorl 

3. Is the Blank result :s the Contract Oe1ectton Limit 7 

4. I• the Blank rHutt grHter than the Contract Oeteoaon Limit but the 
s-e result las• 1n11n ,na Contract Oetectton Limit? 

5. Is the LCS rHult wi1h1n • cc• ot• nce cm• ri11 

e. Is the LCS Yield w11hin acceo,ence cmaria1 

7. I• the LCS Minimum Oatactabla Acu-.irv IHI than or eaual to th• 
Contract Oetacuon L1m11? 

8. MSIMSD rasuu• and viald meet accaot1nca cnt1ri11 

9. Duollc1ta eamol1 resu111 and Yield mHt 1cceot1nc1 criterie1 

D. Other ,. Are e ll noncon tormancas included • no noted? 

2. Are 111 reau111d farms filled out1 

3. COtNOt methodoloqv usad1 

4 . Tr-ono1ion chactcad1 

15. Ware 111 calcul1tion1 checked It I mtt'llfflUffl freauanov1 

e. Unitll ohecaeci, 

I 

YH No NIA 2""l1w6 
(./1 (./1 (./1 re:,:w 

~ 
....-

----v 
~ 

c,'" 

~ I -
I 0 ..--

v- ...-

~ - I --
c.-' i--- --

~ - '--" 

c...-L-- .__. 

I c.--"' 
i---

c.-

L,.. L.--..._.. 

'--
i-- ---

~ 
L---" ~ 

-<--"" --
~ c.--

<---- '--" 
__..,.. ~ -

---v ~ 

Cor,wnantt on•- "No" resoonsa : /1.JCt-Yl. J°,::,;uP-t/ M ' - '-<> ~c-- A~,,., )'., - ~~ ~ ... , 
-- ·~ l:J 

u 

Date:-~;;;;;......---'-/ .L..f....:f:...-'{---,. __ _ 
Dall: _ __:a,~J.J.::;,.q)""""~/g;.i.:J::...... __ _ 

f ~ ~ .,__;j--f._iJk ~ tf o '/:>-'+ 1 o I -J -fo l/;;)r/ o J 
0026 



W INTtRNATI<!iNB 
TECHNOLOGY ,.., 
CORPORATION 

PROJECT ID fN•melN-,: 

NCM INfnA TED BY fN•1"MIO.te;: 

PARAMETERfSI: 

SAMPLE NUMBERfSI AFFECTED: 

MATRIX: 

9u ,·,qs -, ~ z, / 
LOG I: RO-M-_______ paga t oU 

rTAS-lfloltl­
LA60IIATO/fY NONCONRNIMANCE MEMO INCMI 

) . . 

'i5<:L . D AREA : 

1. 

2. 

,. 

10, 

D 
D 

SM/6/REC 

DATA VERJF 

~ RADIOCHEM 

• REPORnNG • 
COUNTING • BIOASSAY 

OTHER: 

NONCONFORMANCE Tcheck aoorocriate item(s)l: 

·:J Not enougn sam01e rece1veo for oro0er anatvsrs. 

:J Hororng Um@ exceeaeo oy ___ days cue to : 

• CATEGORY I: Out of Laboratory Control 

:J He10mg trme exorreo at recerot. 

CJ : ATEGORY II : Laboratorv Deoenoent 

• 
• 

$1_ 

won; oaCIOoq 

CCl'ffl'lllnrcauon 

:J instrument fa rture 

[J otner tsee #10l 

CATEGORY Ill : Laboratory Reruns 

; :1 • QAIQC: 

; JZ. 

: ~ J 

: ~ ' 

• 
• 

• 
• 
• 

• 
• 
• 

surrogates 

scse recovenes 

CONRRMA TION: 

secariacolumn 

omertseelf1Ol 

DILUT1ON: 

over ca110ra11on 

Otner(Seelf1Ol 

~(!~:(SN #101 

O intemaI stanaaras 

O blank contamtnat1on 

O contamIna11on cneck 

:J unaer ca 11ora11on 

NOTIFICATION [check appropriate item(s)): 

, O Client noafied 11y (name ana aatel: ______ _ 

Din--, 

• bypnane 

• byFAX 

0 Other (ex0IaInI 

PROJECT MANAGER lllgnawre & datel: 

J . • Sarm,te tost aunng extraaJOnlanatvsrs: 
no r&i)feP or re-11narys1s POSS1Dle. 

4. 0 QC data re00neo to cueni outsrae of: 

• metnoa IImIts • intemal lrmns 

• OAPP limrts • ccntract umrtS 

• reguratorv 11m11s :J _ blanK cmena 

s. 0 Incorrect 0roceoureIsI useo. !See #10l 

6. 0 Invalid instrument caII0rauon. (See #101 

7. • lncorrect1mcomotete aata reoonea to Clrent. 

(SNlf10l 

a. 0 Reoonea aetecuon hmrtCsl nrgner tnan: 

• metnoa umrts d OAPPlimltS 

• contract umrts • otner fsee •101 

Oueto: 

• samoeemamx 0 _ insufficient aan-oe 

• instrumentat1011 • otner (see lf10l 

z.Q Clienr1 ·name ______ arid resoorme: 

procns "as is" resan-oe 

onnotdtil __ Other (explU\1 

L------------~---......, ...... -----------~,J7 
FURTHER ACTION REQUIRED. SEE PAGE 2 OF 2 



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

CORRECTIVE ACTION 

~ RO~T CAUSE: 

¥ CORRECTIVE ACTION: INITIALS/DA TE 

RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO: 

K ACTIONS TO PREVENT RECURRENCE: INITIALS/DA TE ///.C_ 5- 11- &J'f 
I 

C"'u~),'c1JJ. CLl-\A:: i ( ~ / ,, ,.,.,,c th e~ t i t?.... rr->- - .Ii,, '--1 . 

J J i) d 

FIRST LEVEL SUPERVISOR: 

RESPONSIBLE MANAGER: 

DATE: ..........;:;..~ .J,_-R.__-9..,...1/_·_ 
DATE: 0 ;:;;/;,;; 

QC REVIEW 

::I NONCONFORMANCE • DEFICIENCY ~ RERUN 

~ FURTHER ACTION REQUIRED: 

---------~..;:.. _________ ASSIGNEOTO 

QCCOOROINATOR: ~ 
-=== 

CORRECTIVE ACTION VERIFICATION 

~RIFIED 

REASON: 

• CANNOT VERIFY (scecrv reason, 

NCM CLOSURE 

QC COORDINATOR: 

SIGNED ORIGINAL MUST BE RETAINED IN FILE: • QUALITY/OPERATIONS FILE ~ PROJECT FILE 

0 28 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Worll Order Noltl: l/tJl/:2-::;.. q 

ITAS Data Review Checldist 
RADIOCHEMISTRY 

• •h Se-It Numbers or SOG : L 0<./';)..:=;-C, / B .. - l Ol/-::l-=JC//J 
Mettlod/Test/Per-•r. ::.C I:).. 4 

Review nem 

A. c ...... 
1. Is the caflbr•non document anon included where eoolie• bt• 7 

I. S ....... An .... ie 
1. A•• the 1 • mc1e Vif!ld, ""''""" eeeeot• ne• enterie 1 

2. Were • II •-• hold1no m,ie, m • tl 

C. aca,_... I , . '• the 8l• nk Yield w11n1n eeeeot• nee entenel 

2. 11 the Minimum Ott• ct• rit• Actnnrv tor th• Bl.,. r•• uit s Utt I Con•---· Oeteenon Lomotl 

3 . 1, the Blank rHult ~ the Contract Oettcnon limit7 

"· 11 the Blanit re9Ult ort• t• r th•ft "" Contract Oet•auon limit but the 
s-e relUtt •••• rnen rne ContHct Oet• cnon Limit1 

s. It ltle LCS rHutt within •cceo._ crittrie1 

II . 11 die LCS Yield within •ec•o,_e critarie1 

7. II the LCS Minimum O• ttct•o48 Aclivitv , ... Ulen or • CIUei to th• 
Concnct Otttct1on Ltmtt 1 

•• MSIMSD fHUICI and Yltld meet • cceot•nc• crit•ri• 1 

9. Duaiio• t• •• mole re•u111 ano Yleid mHt acoeotanc• crit• ria1 

D. Otlllr ,. Are ell noneontormenee, oncruaed enc noted1 

2. Ara all r• Glllred fom,, filled out1 I 
3. Cornet ffl•ffiOdoloc,v UHd1 

"· Tr-.mnion 0htcdllld1 

s. W-• all oelculation• checalld at a mtnimum freou•nov1 

I. Unlta OhNiit•d1 

Commemt on pny •Ng• '''""''~ 

·-" /,J~ Secona Levtl (.vi• w: ~<..-

,~ "" LS·03f, 3/9~ 

Vt• No NIA r" Lewi 
(✓ I l✓I (✓ l 

,. __ 
f✓ I 

I 0 ~ 

I I v- i---
L..-

~ I L-

I I 0 .......... 

~ ... I 
~ I 

I '-"' 
L,,,-

<---

~ L--

l.---

L--" 

~ ... 
~ 

,- I --.__..... 
~ 

Date: 7-2..0-91/ 
Data: 5/a:, ;aj 

,_.-

,_ 
~ .___ 

,..,,. 
L--

'-" 
i.-- ......... 

...-

-
I .__ 

I --
'--

i.--

---
.....-
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W INTERNATIQ~ 
TECHNOLO'<Sr 
CORPORATION 

PROJECT ID IN•me,Numbe,/: 

NCM /NIT/A TED BY IN•m•liht•I: 

PARAMETER/SI: 

SAMPLE NUMBERISI AFFECTED: 

MA TRIX: 

AREA : SHIP/REC 

DATA VERJF 

~ RADIOCHEM 

• REPORnNG 

D 
D 

COUNTING 

OTHER: 

~,,tlg,L -- ? '-11 . 'T 
LOG I: RD-14- G I '--" page 1 of Z 

TT AS-Wt:N­
t.AIIOlfATORY NONCONFORMANCE MEMO INCM) 

• BIOASSAY 

NONCONFORMANCE Tcheck aoorooriate itemts)l: 
1. 

2. 

9. 

10. 

O Not enougn samo1e rece1veo tor orooer ana1ysIs. 

CJ '"otd1ng time exceeoed by ___ days oue 10: 

.. 
:lt . 

Z 3 2. 

: 1 J 

;,: ~ 4 

• CATEGORY I: Out of Laboratory Control 

::::J Holding time exoireo at rece1ot. 

• CATEGORY II: Laboratory Oepenoent 

::::J worK backlog :J instrumenr 1a11ure 

• commumcauon • other {see IJ1 0) 

• CATEGORY Ill: Laboratory Reruns 

• QA/QC: 

• surrogates • internal stanaaras 

• spike recovenes • blank conram1na11on 

• CONFIRMATION: 

• secono column O conram1nauon cneck 

• other {see #10) 

• DILUnON: 

• over ca11brauon :J unaer caIIorauon 

• other (see #1 Ol 

,a OTHER: (SH #101 

/ 

J . • Samo1e lost dunng eX1ractJonlana1ys1s: 
no re-prep or re-ana1ysIs poss101e. 

4. D QC oata reooned to cuent outs1oe of: 

• metnoo hmlls • internal km1ts 

• QAPP limits • ccntract t1mIts 

• reguIa1arv 11m11s • 0IanK cntena 

s. 0 Incorrect oroceourets1 used. (See IJ10l 

&. D Invalid instrument cat1bratJon. (See #1 Ol 

7. • lncorrect11ncomo1ete oata reponed to c 1ent. 
(See#10) 

a. D Reooned oetecnon hmIt(s) higher than: 

• metnod limits • QAPP liml!S 

• contract 11m11s • ether 1see #101 

Due to: 

• samo1e matnx • insumcient samole 

• instrumentanon • otner (see lf10) 

NOTIFICATION [check appropriate item(s)1: 

1.0 Client notified by (name and date): ______ _ 

O inwntmg 

• -byphone 

• byFAX 

0 Other (exotaInl 

PROJECT MANAGER (signature & date!: 

2. D Clienrs ·name _______ ana resoonse: 

D process "as as" 0 
D onholdtil__ D 

~~~->:, J~~u 'S7~$Ll 
I ' 
•-.J 

resamoee 

Other cexQlaln) 

FURTHER ACTION REQUIRED, SEE PAGE 2 OF 2 0030 
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IT CORPORATION LOG#: RD-94-, _______ pag• 2 of 2 

CORRECTIVE ACTION 

w ROOT CAUSE: INITIALS/DATE fj1c. ,:;_l:/.. -2,c/ 
I 

''/, -A Ir,, ,- ; v ,)/4 ,:-r 
I ;:f ! 

~ CORRECTIVE ACTION: 1Nll1ALSIDATE~ •~'--- ~_'[,c..;.-4-"-7c/ ____ _ 

. 
'1, -- , , -jJb .~ ,J 

~ : r -< 6«' t 

• ACTIONS TO PREVENT RECURRENCE: INITIALS/DATE ______ _ 

FIRST LEVEL SUPERVISOR: DATE: 5 :f ,,,..,_0-ff 

RESPONSIBLE MANAGER: DATE: _ 0;;;;;,_,-<->~o<....;;.._W ......... z' __ 

QC REVIEW 

• NONCONFORMANCE 

• FURTHER ACTION REQUIRED: 

• DEFICIENCY YRERUN 

_Q_C_C_O_O_R_D-IN_A_T_O_R_: _~--.,:;;...=-----c:::::----.:.SSIGNEOTO. ____ D_A_TE-,-~-....-2..-~-,""!';1-1 __ 

CORRECTIVE ACTION VERIFICATION 

~ VERIFIED 

· REASON· 

NCM CLOSURE ~ ~ 

• CANNOT VERIFY (speedy reason, 

QC COORDINATOR:~ _.......,.-.,;},.:;~:\::::::=----------

SIGNED ORIGINAL MUST BE RETAINED IN FILE: • QUALITY/OPERATIONS FILE ROJECTFllE 
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[U 'INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ITAS Data Review Checldist 
RADIOCHEMtSmY 

Work Order Nol91: ~1/ Hr 1/003 '5 

Lab Semote Numberw or SOG : !- ,1J L( )°790/ .. -
Mettlod/T HtlPeremeter: c:. .-:, - 79 

ReYiew 1111m 

A. CallbtatiOf'I 
t . 1, the ca11or1110n e1 oc-.im 11n111110n ,ncluded where 1100lic11bl117 

a. Se-le An••-,. 
t . .i.,11 ,n11 911m0111 '1'1e le1s w11n,n 11cc110111nc11 cnt11n11l 

2. Were ell • 11m01e no10,n0 umes metl 

C. ac SemDtee 
1. ' ' thll Slenk Y111ld W""'" 11cc110t11nce crn11nal 

2. Is the Minimum 011tect101e Acuv1tv for the Sia,. reeult s the 
Contract 011tac110n u ·•·ntl 

3 . 1, tha Slank rasutt ~ '.~.11 Contract Oetecuon limit 7 

4. I• the &lank reswt greater than the Contract Oetaouon Limit but tha 
Senw,te re!IVlt Iese tn11n tne Contract Oetectton Limit1 

5. Is the lCS 1eev1t w,,rwn 11cceo1• nee critari• 1 

e. Is the lCS vield w11i'wn 11cceo1ence cnteria1 

7. Is 1h• LCS Minimum uetec1•ole Aclivi1v Ina than or aquai to the 
Contract Oetacuon L:mitl 

8. MSlt.15D resuus ena v,eid meet 1cc1otance cnt• ri• 1 

9. DUDlicata • amota rHuns and vi• ld maet acceotanc• cntaria1 

D. Other 
t. ~,. • 11 noncon10rmaN:es 1nctud11d 11na noteol 

2. Are all reautrao forms r,U•d out/ 

3. Coff90t metttodotoav usltd1 

4. Tra,womnion checliteo1 

5. Ware Ill calculation• cneckltd at • minimum freauanov1 

e. Unlta ohacrbct1 

Comments on any "No• respo~e: 

I 

YH No NIA 2•t1w6 
(✓I (✓) (✓I review 

!✓ I 

/ L--

~ I -
✓ I -
/ I I I -
/ I .__ 

/ 

t/ ,__ 

I ✓ -, 

,/ ~ 

/ 

/ '--

I/ -
/ '--

✓ ..__ 

/ L-

/ ..__ 

I 

/ L_ 

/ / (..._ 

/ .__ 

c:::-I ... .- I c;- Cf 
Data: --~&a;;;~;;..,;:...-~-,--,,----
Oata: __ 5)..;;: i.Li'?--..Ql..\.j...:./c.,;;.i,~J,--

1 

__ _ 
j 

0035 



rn INTERNATliN 
TECHNOLO(;f 
CORPORATION 

3s·+ 
PROJECT ID (N,,,,,.Numi,e,J: 

NCM /NITTA TED 6Y IN•,,,.0.t•I: 

PARAMETER/SI: 

SAMl'tE NUM6ERISI AFFECTED: 

MATRIX: 

AREA: D 
D DATA VERIF 

ll!H:C.. woo 3 5 

404 2 7901 

• RADIOCHEM [3J 
• R90RT1NQ • 

CmJNTINQ 

OTHER.· 

LOG t: RD-M-:_ ______ page1 OU 

fTA­
U.OiUTMYNONC-MEMO INCMJ 

• BIOASSAY 

·----------
NONCONFORMANCE check a riate item s : 

,. 
l. 

D Not enougn sample recetVfld for proper anaty111. 

D Holding ume exceeded by ___ days due to: 

;; 1 • CATEGORY I: Out of Laboratory Control 

D Holding bme expired at rece10t 

• CATEGORY II: Laboratory Oepenaent 

• worx baeklog • instrument failure 

• comrnurucauon • other (see #1 0) 

2.l. • CATEGORY Ill: Laboratory Rervna 

2 l .1. ~ QA/QC: 

• surrogates 

!XI spike recoveries 

2u • CONFIRMATION: 

• Second cotumn 

• otner(see#10) 

2 u. • DILl/nON: 

D .. over c:aJrbratJon 

• other (see #1 0) 

2 l.4. • OTHER: (SN #101 

• internal standards 

• blank contaminatlOn 

• comammatJOn d'leck 

O unaer calibration 

.. • OU-•apecifyl: -:: 

, 

10. ~ C~: I ,l ,+,; tJI fZ:'1 /J.~ 

NOTIFICATION {check appropriate item(sfl: 

,. O Client nolified by (name and date): _____ _ 

• _ In writing • byFAX 

• . by phone D Other (explain) 

PROJECT MANAGER (algnatu,. & datel: 

3. • Samele lost during~: 
no re-prep or re-anatysas l)OAlllle. 

4. • QC data reported to d1ent ouaade of: 

• metnod limits • Internal Mmrts 

• QAPPlimits • contnlc:t bmrts 

• regutatory lim11s • blank cntena 

s. O lnCOIT8Ct procedure(s) used. (See #10) 

1. CJ_ Invalid inswment caJiora1ion. csee #1 0) 

7. • lncorredlincompletll data reooned to d ienl 
. (S.#10) 

.. • R81)0Md delllc:tion limit(S) higlw than: 

• metllCldlimits • . QAPPllmits 

• connc:t timits • other (see #10) 

Due to: 

• ~ma11'1X •- insufficient umple 

• insuumeutaboo • _ other .... #10) 

. • • ·••· ·.-.•. 

I< es r.,•/-c /'JI/~ rJ F -l ;,,,, ;-e-< 

z.Q . Client's ·name ______ and IIISl)OllM: 

• __ Pl'OCIU "as is" 

0 onnoldtil 

D . resample 

• _ Other (explain) 

FURTHER ACTION REQUIRED. SEE PAGE 2 OF 2 003G 
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IT CORPORATION LOG•= RD-M-______ page 2 or 2 

CORRECTIVE ACTION 

~ ROOT CAUSE: 

I,,.... 

5') CORRECTIVE ACTION: INfflAU/DATE,...;..._""'g--'/-"2'-'S-....._/..;.().._y.._ 

• ACTIONS TO PREVENT RECURRENCE: INmALSIDA TE 

FIRST LEVEL SUPERVISOR: 

RESPONSIBLE MANAGER: 

QC REVIEW 

• NONCONFORMANCE 

• FURTHER ACTION REQUIRED: 

·~ DEFICIENCY L.J RERUN 

QCCOOR01"-'f8_0c4 a 

CORRECTIVE ACTION VERIFICATION 

~VERIFIED 

REASON: 

NCM CLOSURE 

QC COORDINAT 

SIGNED ORIGINAL MUST BE RETAINED IN FILE: 

• CANNOT VERIFY (specify reason) 

• QUALITY/OPERATIONS FILE 

DATE: 

~ - PROJECT FILE 



222S 3B ~002 

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

OUT OF GOOD CD.RGE 
EXT. DETER. RESULTS OR STATUS RANGE? ANS'? CODE 
**** ******** ********************************** *** *** ****** 
1.210 TB MISC 1.l.SOOOE 03 pCi/G N y VOGEL 
121.1 AT MISC < 9.14000E-Ol. pCi/G N y VOGEL 
21.83 GEA-MISC < 1.14000E 01. pCi/G Cs-137 N y VOGEL 
4271. TOT-ACT 6.11400E 02 pCi/G- N y VOGEL 

END OF REPORT 

6r-90 

I I 5 0 pC; /q .it4CC>Cq -= 440XDDf.-~ 
--..I -J 

Ai. = . 4 c\ A2-fr(XX)_ • 6 ~ =: .a ocO)('}ccop:, 

- .. 0115 

0042 
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Contractor CONTROL NO. OFF-SITE 
PROPERTY CONTROL 

(To b• obtllin«I from PROPERTY MANAGEMENT} 
West1nahouse Hanfm,d 4- 0 -044t'- 7 

PART I • TO BE COMPLETED BY ORIGINATOR 

R~ Analytical Services j Section Field Analytical Servi cesj Unit Sarno 11 nq & Mobile Labs 
The following ltarN •r• to ba ahippad from rn Contractor Ovandor 

Routing Trucl [XI Prepaid 0 Collect 

Shipped to Off-site Custodian 

Company International Technology Corp. 
Address 2800 Geo. Washington Hay Tami Heidelberg 

On-site Custodian Payroll No. 
City Richland State WA. Zip Coda 99352 
Country J.G. Hogan 5TT83 
Qty. Property No. Description !include Manufacture Name, Model, Ssri11I No.I Acquisition Cost 

1 Polycooler: Environmental Samples packed on wet 1ce, double 
bagged. 

Sample l's 941sa-oh.012._ 941ss-02.012 
c.o.c. fl Q860l!/,,. L/ -, IJ -,., r:o 68', 3 
S.A.F. # 94-158 v 

f.J)t. £0 /tJ::;. Ice Chest f Rm '33 

' 

0 Classified ~ Unclaasified 0 Shipped Under DOE Contract 0 Shipped Under Contractor' s Use Permit Contract 

Necessity for the off-site UH of this property 

I[] Required for Project Work. List Project No. !M-158 
0 Buainesa Trip 

0 Off-site Asaignment ..... 

0 Shipment to Subcontractor. List Subcontract No. 

1K] Other (PfH$tl specify} Sa~les require analytts not presently available at this site. 

CERTIAqA TION OF THE RAD/A JION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELNERED TO SHIPPING. 

RM Cla~f/~ I R~uil, 7, / / Date · 

...L /; ' (') () /\ 4- l<l--91/ 
-Cocation of and'Ca.ntact tor Property (N-/Phone No./Bldg./Ar••I 

J.G. Hogan/ 373-4541/ 202-S Annex/ 200 West 
Date Ready for Shipment 

, ... 13-94 
Cost Code to be Charged 
KP214 12911 

I Approximate Date This 
/ Property will ba Returned N/A 

~~LIIVCillAIStlc.,f) 'f:5,f 0•4~13-94 l!::0~d;( M:KHf-
\ ~ ,//d /I -°R)~q/ /f/ _1 _ ~.G. Hogan 

j)lf1/7K/Ud,.M/t( L--
~operty;?'e~t)prjo~el y I -rr ' '/ Date 

111 /1 '-/ /9y l / / (Fh&A 

/ 
, 

PART n • TO BE COMPLETED BY SHIPPING 

Authorized Shipping Signature Date , -

DISTRIBUTION !AFTER ANAL SIGNATURES! 

White• Prope_l'_!y Management Yellow• Shipping . Green • Accounts Payable Pink• Originator Goldenrod• Property Management 

0043 54-3000-479 (05/931 

' 





TENNELEC #1 SCREENING CALCULATION SPREADSHEET 

customer Recieved Scr....,1ng Prep 1..<>Unt Mnta. BACKG Soi3k Al'l r,:~ 
Code Date I Time Oat• I Tim• Date I Cntd Alpha I Beta I Mnta ~ /_ . 

o:x~:1. - 9 WHC 41494 414 10 7 59 80 Bo8.p3-z:. I DE?3> ~ 
--0- CA-1-.7Ir. j,~l1. ,s LU>f 

customer pH Plncht Vol. Sample SMPLE 1.,r,i I UA I A Net Sample Ut'M/, hqout UCI per sample 2 Sigma Error pCl/(Gm orl) Catagory Allqudt to c;at 1 
ID <2 Wght Anal. Size Hldr Total Counts Counts/Minute Alpha Beta Alpha Beta UCI per Sample 1 Gmorltr 

WHC/SOIL Rcvd/Relq (mGrms) mG ml Gm L Num. Alpha Beta Alpha Beta Alpha Beta Alpha Beta YN/NO Alpha Beta 
B0BKN8 I 97.3 97 1300.0 50 11 !517 0.98 !50.72 7.5E+OO 1.3E+02 4.IIE-02 7.7E-01 4.4E-05 8.9E-05 3.5E+01 5.9E+02 No 2.9E+02 1.7E+02 

WHC/VEG O.OE+OO O.OE+OO ·-~::} 

BOBP32 79.8 n 1000.0 51 8 788 0.88 77.82 2.2E+OO 1.9E+02 1.3E-02 1.1E+OO 2.9E-05 7.0E-03 1.3E+01 1.1E+03 No 7.9E+02 9.0E+.DJ: 

BOBP33 95.4 95 10!50.0 52 5 471 0.38 48.12 1.4E+OO 1.2E+02 8.9E-03 5.8E-01 2.1E-05 4.5E-03 8.8E+OO 5.5E+02 No 1.5E+03 1.8E~ 

WHC/OIL O.OE+OO O.OE+OO --..,0 

94158-01 .012 8.5 7 200.0 53 0 12 -0.12 0.22 -5E-01 5.5E-01 -7E-03 7.8E-03 -1E-05 9.9E-08 • E+01 3.8E+01 Yet1 -3E+02 2.8E.'t~ 

[ 94158-02.D12 8.9 9 200.0 54 3 10 0.18 0.02 8.2E-01 ~E-02 8.3E-03 ~E-04 1.3E-05 -3E-07 4.1E+01 -5E+OO Yet1 2.4E+02 -2E:@£ 

TOTAL UCI -0.12 -0.98 • E-01 -2E+OO 8.8E-02 2.5E+OO ERR ERR ERR ERR No ERR ~ 



rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

CHAIN-OF 

ANALYSIS Np 
CUSTOMER (,l) H C 

MATRIX I) Q 'tbJ.h--... 

DUE DATE S:ZD-1f 

COUNT 

NAME/DATE f0f:': / S:,23- t;: 
SAMPLE DELIVERY GROUP a.)6>o 3 3 

BATCH NUMBER ------
ITAS ID CUSTOMER ID COMMENTS 

5 ) 

6 ) 

7 ) 

8 ) 

9 ) 

10) 

REANALYSIS 

*REFERENCED QC* 

ITAS ID - BLANK l0lj.;279;;;; B 
ITAS ID - SPIKE L6 l/;;(y-9o2S 
CLIENT CODE ---------

ACTIONS (Initial & Date) 

PREP LAB RECEIVED &/H ~ 
SAMPLE REMAINDER 

RETURNED TO SCG ,Lr;:r (CHECK ONEI 

NO SAMPLE REMAINING_• / / 
SEPARATION LAB tillY\ 6/~Lccl: 
COUNTING/MEASUREMENT A:£ 'S,~1~, 
DATA REVIEWED ft1l1J/2 '2( )-7:1/ 
ANALYTICAL PREP STORED ½"1z /y,-1--- Y 

RECOUNT 
Date) 

ANALYTICAL STORED __ _ 

ADDITIONAL 

RC-048 12/92 REV 2 

0049 



96 I 31t9Y. 2811 
TECHNOLOGY ' 

DUE DATE 

CORPORATION W INTERNATIONAL - -~ , 

/ REA1"-IALYSIS RECOUNT 
CHAIN-OF-CUSTODY ~ATC~ ANALYSIS RECORD 

\, 
' 

ANALYSIS 

CUSTOMER -~/=2~+f~(_' __ 

MATRIX ~/ 2 v.-f:stg,"--
0 \ 

"'--------- NAME/DATE _diJ:_ I f-;J-17 
SAMPLE DELIV,;Y GROUP -j ~J-30 

BATCH NUMBER _____ _ 

ITAS ID CUSTOMER ID COMMENTS 

1 ) dt,it/2 -:J-ci() I ./ z ._;, ~ 
I _.,/ ,' 

2 ) ./-'"'; t.. / . ")C . ;Tfr 1- 11- V1/ 

3 l F/ 1/J "?1t: I / 2 . / 0 

4 ) 

5 ) 

6 ) I 
7 ) 

8 ) 

9 ) 

10) 

~ANALYSIS 
\ 

RECOUNT 

*REFERENCED QC* ACTIO S ( Initial & Date) 

I TAS ID - BLANK l- {.) V~? -:;. Ci.) B / COUNTING/M SUREMENT 

ITAS ID - SPIKE L C Y :J- t- 7.) S / DATA REVIEWE 

CLIENT CODE LAJr\c ANALYTICAL PRE~ORED 

ACTIONS (Initial & Date) 

PREP LAB RECEIVED tti ,..; ,,?;/ ADDITIONAL COMMENTS\ , ,(f-~ 
SAMPLE REMAINDER . ✓ .,, )J A -i ,_ ,~ 
RETURNED TO SCG D .CHECK ONE) '1 tf' ,' tr 11 NO SAMPLE REMAINING__pt___ ·T1 

SEPARATION LAB >->--, l, l ? /) ·) / /1 - c; If . (1 1..,( 
COUNTING/MEASUREMENT ~ ~ th ~-u2lt'--I 1'1 · 1,/ 

/ . 11 1 
'7 

DATA REVIEWED \vt U1ltl\ S ' r ) - '1 Y ·'1 
~ 11 

ANAL YT I CAL PREP STORED "'\\' ,,,., tY t; ,,,.fJ -4 i u RC-048 12/92 REV 2 

0051 )~t 



[DQ~4Jn / ;_B IZ 
TECHNOLOGY 
CORPORATION 

ANALYSIS -~l~l~1~-~-­
CUSTOMER __ W.......,.fu..~·--­

,~ 
MATRIX --.>'tL...,._·_._~~C)~ 

DUE DATE :03/1/' 
UNT 

NAME/DATE h11,1,,1/J , ,-µJ -fY 
SAMPLE DELIVERY GROUP t.u o o ] ] 

BATCH NUMBER _____ _ 

ITAS ID CUSTOMER ID COMMENTS 

1 ) t../ 0'-11-1°)01 w /J (_ 
2 ) v DI Vl/ µ C. 

3 ) 

4 ) 

5 ) 

6 ) 

7 ) 

8 ) ' 

9 ) 

10) 

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

(_ REANALYSIS 

"'.. .. ""w.,.-'ft---- 'd'-* 

ITAS ID - BLANK l -:>'-(J- lCfZ, ~ -----'"'----
I TAS ID - SPIKE 7 'I .2 5 ------~ 
CLIENT CODE ---------

ACTIONS (Initial & Date) 

PREP LAB RECEIVED 5" /u/;, ~ 
SAMPLE REMAINDER 
RETURNED TO SCG hft- [0-. (CHECK ONEI 

NO SAMPLE REMAINING 0 

SEPARATION LAB )/2 7/f,f ~ 
COUNTING/MEASUREMENT ,48 5(1v(q~ 
DATA REVIEWED Y}:, W\ n 5 :2:: 7--, 'f 

ANALYTICAL PREP sToRED "'tA wb if /d-7 

I 
I 

:J.,OG,r' 
c)., Q b u 

RECOUNT 

ACTIONS (Initial & Date) 

COUNTING/MEASUREMENT ___ _ 

DATA REVIEWED ______ _ 

ANALYTICAL PREP STORED __ _ 

ADDITIONAL COMMENTS: 

ext -

RC-048 12/92 REV 2 

0053 
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MEMORANDU 

TO: June 7, 1994 

FR: 

RE: 

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 04ft).5J}4 SOIL SEE NOTE 1 

Note 1. All 5ample5 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: W0033-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. 

GF AA Analytical Spikes 

• GFAA analytical spike recoveries for lead and selenium were unacceptable. 

REFERENCES 

Attachments 2 and 5 provide a summary of the data qualifications applied and 
supporting documentation. 

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 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 

B - 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. 

U - 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. 

UJ - 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. 

BJ - 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. 

J - 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. 

UR - 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. 

R - 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. 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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WHC-SD-EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 
• 

_;I// 

SDG: W0033-ITC-030 
~LI .. 

VALIDA, ~ : June 7, 1994 PAGE 1 OF 1 
~ 

COMMENfS: METALS 

COMPOUND QUALIFJER SAMPLES AFFECTED REASON 

POTASSIUM J BOBP33 DUPLICATE RPO > 35% AND SAMPLE RESULT > 
SxCRDL 

LEAD UJ BOBP33 GFAAANALYTICAL SPIKE %R < 85% BUT> 40% 

SELENIUM UJ BOBP33 GFAA ANALYTICAL SPIKE %R < 85% BUT> 40% 

. 

B-7 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 
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Validated Data Sllllll8ry, Data Package: W0033-ITC-030 

Samp# BOBP33 
Date 4-5-94 

Location ---
Depth ---
Type SOIL 

Conments ---
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 UJ 

MAGNESIUM 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 
SODIUM MG/KG 85.200 B 

THALLIUM MG/KG 0.440 u 
VANADIUM MG/KG 2.200 u 

ZINC MG/KG 36.000 
TITANIUM MG/KG 18.900 

·-·~ ...... .. ..: ..... 

• 
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U.S. EPA - CLP 

1 

,,.0000027 

EPA SAMPLE NO. 
INORGANIC ~YSES DATA SHEET 

BOBP33 
Lab Name: ITAS KNOXVILLE Contract: HANFORD/WE 
Lab Code: ITSTU C_a_s_e-=N,...o-.-:-=w=o380 SAS No.: -.-----..- SDG No.: W0033 
Matrix (soil/water): SOIL Lab Sample ID: AA6719 
Level (low/med): LOW - Date Received: 04/16/94 
% Solids: 88:S 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

5955-70-0 -

Color Before: BROWN 
Color After: COLORLESS 

Analyte Concentration C 

Aluminum ,i-- l.42 -
Antimony--:i-- 11.1 u 
Arsenic --: "' 0.44 u 
Barium -,v 17.5 B 
Beryll'Ium V 0.22 u 
Cadmium v 1.1 u 
Calcium~..,. 10300 
Chromium'.- 2.2 u 
Cobalt -:,v 2.2 u 
Copper-..,. 8.5 -Iron - 285 
Lead ...... 0.44 rU-
Magnesium. ,, 4320 -Manganese-.,.. 22.0 
Mercury .1-- 0.11 u 
Nickel -,., 4.4 u 
Potassium 11600 -Selenium ,..v 0.44 f-U--Silver -V 1.1 u 
Sodium-- V 85.2 B 
Thallium ,v 0.44 u 
Vanadium- ,,- 2.2 u 
Zinc - V 36.0 
Titanium,""° 18.9 -
Cyanide-= -

-
-
-
-
----
-

Clarity Before: N/A 
Clarity After:· CLEAR 

Q 

• ---

* ---

M 

p -p -F -p -p -p -p -p -p -p -p 
p-
-p -p 

cv 
p -p 
F-
p -p 
p-
p-
-p -p 

NR 
-
--
-
-
-
-
-
Texture: COARSE 
Artifacts: YES 

Comments: \ 
\ , ·~ ARTIFACTS INCLUDE TWIGS. ____________ _.),_1~c~,~\~::::s,...::..,,~e~r~-----

FORM I - IN 

✓ · / . 

ILM02.l 
~ 
sf ,,f ~'t 

UnoB 
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ATTACHMENT 4 

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

ANALYTICAL 
SERVICES 

CERTIF1CATE OF ANALYSIS 

" 00A1)Q2] 

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 

L 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 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 (CV AA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively 
coupled plasma spectroscopy (ICP) in accordance with the EPA CLP IIM03 Statement of Work. 

Reviewed and Approved: 

V l .. ~: I . iS ,•,2ce- {! Kfc/4.cicL-
she~ A. Schneider 
Project Manager 

American Council ot Independent Laboratories 
lnternalional Assoclation ot Environmental Testing lcboralories 

American Association tor Laboratory Accreditation 

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 

Un10 

681·1·89 



IT Corporation 
May 18, 1994 

Ql 
1 3494 '8""'LI _,-QI • I 4 ~ l 

Client Project ID: Westinghouse Hanford 

Ill. Quality Control 

· 0000022 

IT ANALmCAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: 380 

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 perfonned 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 CV AA analyses. Duplicate RPD (precision) results were within acceptance limits for 
all parameters by ICP, GFAA and CV AA 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 . 

.. 0 .. 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. 
s - The reported value was determined by method of standard additions. 

"M• Qualifiers 

P - Analysis performed by ICP. 
V - Analysis performed by CV AA. 
F - Analysis perfonned 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. 

2 

lJ n 11 682-1-89 
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May 18, 1994 

96i349Y.28Z5 

Client Project ID: Westinghouse Hanford 

IIl. Quality Control (Continued) 

-0000023 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: 380 

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

WHCID 

BOBP33 

TABLE I 

Richland ID 

40427801 

3 

Knoxville ID Test 

AA6719 METALS 

682-1-89 



IT Corporation 
May 18, 1994 

9613~9~1 ~2826 

Client Project ID: Westinghouse Hanford 

IV. Certification 

--0000024 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: 380 

I certify that this data package is in compliance with the tenns 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 bas been authorized by the laboratory manager or his designee, 
as verified by the following signature: 

4 

Reviewed and Approved: 

:£Vu@ [(. £1/lU, C£---
Sheree' A. Schneider 
Project Manager 

682-1-89 
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Westintouse CHAIN OF CUSTODY/SAMPLE ANALYSIS R£QU£ST 
Paqe 1 of 1 

Hanfor Company 006269 - ·· 
Collector R.T. Sickle Company Cont act C.A . Rowley Telephon, 372-3293 
SAF No, 94-065 Project Designation 200-UP-2 SalT1Jl Ing locations 

l et Chtat No, Bill of lodlng/Alrblll No, N/A Olfslte Property No , 

Method of Shipment Government truck Field Logbook No. 

Shipped to IT SPECIAL INSTRUCTIONS 9J"1 ,-.;,,9/4,1~: j),./,·v~,J'1 '/4 
Possible Sample Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

Sample Date Time No..nber end Type of 

D--1/'~r 
* Collected Containers Analysis Required Preservative 

BOBP33 V l( -.;·-..1 y /lc;Jc,• (/) S(.)(. • ,.,,.L p Metals •CLP TAL Tftanfun Mercury .-4/ ~ l/ •&. <Iv .. 
BOBP33 V '<. ,;·, ~'1 

' ( c)L' i'/,11,F,c ,J,.,,• 
Gross Alpha/Beta ITAS·R0·3322 

( 1) Gaffl!la Spec. Cs·134,137, 1·129, Co·60, K·40, Eu•152/154/155, Ru·106, Na · 22 

f ">?30 I ITAS·R0·3219; Total Uranfun ITAS•RD·4200 OR 4201 U-235/234/238 ITAS·RD · 3234 
Np-237 ITAS•RD-3208; Pu-238/239/240 I TAS·RD-3209; Sr•90 ITAS·RD-3204; 
Tc-99 ITAS•RD·RS-0001 ; Am·241, Cm-244 ITAS · RD-3302; Se-79 ITAS•RD·3253 

Chain of Possession (Sign and Print Names) *Matrix 
Rel lnqulshed By,, Date Time Received By A • Afr SE• Sediment 

/Z~L--ffP.;-. .£,,~- -..I. I I / .-;' MJ~'?"~-f-4 
DL • Drun liquids SL • Sludge 

,;-_ C. /,.-'/~ It,. 14· Cl'( I -5"00 OS • Drun Sol Ids SO • Solid 
- r ..1 1 I.fl/~ ,'/_/ 1 / ,/ .. ' / T • Tissue - // /.r.rc l • liquid 

l/ 0 • Oil w • Water 
s • Soll WI• Wipe 

X • Other 

lABOltAT~Y S£CTIOII I Received By Title Date/Time 

Final $1111ple Disposition I Disposal Hl!thod : Disposed by: oate/rime: 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B C D 0 LEVEL: 

PROJECT: ::::~ ... :-\a -uQ-d-- DATA PACKAGE:~uD~~~~-t:)6'u 

VALIDATO~,; ~ LAB:""""L. "t DATE: a ~J a 6194 
-· -

CASE: SDG: l ~...:::. l"":':, ~ ~ -~""' ~ - (::::, ~ c-) 

ANALYSES PERFORMED 
)(cLP/lCP ')icLP/GFAA °)(cLP/Ha 0 CLP/Cyanide 

0 SW-846/ICP 0 SW-846/GFAA 0 SW-846/Hg 0 SW-846 
Cyanide 

SAMPLES/MATRIX ~--~ \ 

~c::,_~ '? ~ :<---

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? 
Comments: 

D D 

D D 

...... . ('{!!;) No 

...... ·® No 

N/A 
N/A 

---------------------------

2. HOLDING TIMES 
Are sample holding times acceptable? •••••••••••• @ No N/A 
Comments: ---------------------------

A-19 
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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? 
Are initial calibrations acceptable? •••••••.• 
Are ICP interference checks acceptable? .••••••• 
Were !CV and CCV checks performed on all instruments? • 

. . ®) No .i .s No 
es No 

. es No 
Are I CV and CCV checks acceptab 1 e? . • • • • • • • • . • • . -~ No 

N/A 
N/A 
N/A 
N/A 
N/A 

Comments: ___________________________ _ 

4. BLANKS 

Were ICB and CCB checks performed for all applicable analyses?ies No N/A 
Are ICB and CCB results acceptable?~~ • • • • • . • • • . 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 {tf/A) 
Are field/trip blank results acceptable? •••••••.•.• Yes No ~ 
Comments:~ Y> ~c:e~\e..r+s, - {>. ·~!'e-- +~ C\~ - ·"3--\ L-=clL i 1\:s)J-O~~ 

. . ~\\f{'i\ . \ . " ' \ o.\\ sc.~»~~-- o;;:-es::,'----\::'s:$. / a ·z(, - \ d ,. -1 \ , ::br:£ r:-~-~~ o/\...Q, ~ .... ,. 

~ ~ >b ~ -~-,sffl Cc..,, ~- ± :5> c~s:e \' ,::c:$.e.x;~- ·• ~ ::\;-\ K? 
e:::,_ I 

'yc:·p~ 'x\.o~'s;,, c.._-\: \)_ ,S c.,t>k d. --~ ":::Js \::~,::,} <:: <"'S.~e < .. :\::»."-"\.::\'---~ \-\:cl ;...c~., ;c::S:-1 

G\\\ :S,c-,[\b'<:\.t,. . c;~ ~ 2: '::>::& -~ D~~ <.~t: I :\-\ r~ s:rSs-.--.s~ I ·(\. ~ 

Were spike samples analyzed? . . . . . . . . 
Are spike sample recoveries acceptable? •••••• 
Were laboratory control samples (LCS) analyzed? •• 
Are lCS recoveries acceptable? ••••••••• 
Connnents: 

.. ies No 
. . • . • . es No 
...... es No 

. ·® No 

N/A 
N/A 
N/A 
N/A 

----------------------------

A-2O 
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WHC-SO-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? ••••.•• 
Are laboratory duplicate samples RPO values acceptable? • 
Were ICP serial dilution samples analyzed? 
Are ICP serial dilution %0 values acceptable? •••.•• 
Are field duplicate RPO values acceptable? · •••••.• 
Are field split RPD values acceptable? •••• 

~---

cc: ,\_e C-t.C ~ ,\:_ , o· · at,., ' , f "C~~ ~~~ 
7. FURNACE AA QUALITY CONTROL ~~.;.~, ~ ~~\:'.:--~, ~.1tr -'., ,"""'<"~ · , 

Were duplicate injections performed as required? No N/A 
Are duplicate injection %RSO values acceptable? . . . . . No N/A 
Were analytical spikes performed as required? • • • . . . • No N/A 
Are analytical spike recoveries acceptable? • Yes (§:)~A 
Was MSA performed as required? . . • . • • : : : Yes No N/A 
Are MSA results acceptable? • . • . • • • • . • • . . . Yes No N/A · 

Comments: ::s\~ 0 ~\~cS:--c-e-\. ~k;e. s~<:--- ¾S:,,es· , € '::> S, ,::-:,-, 
\<?e:-b. o..~ :t:--e\s:'0s, . v-,[>, o, ,-c: '.PO , 6 '}..,, r:-:r,~ 'B(.\ -~ 0 by 
s; ..-Sx ec: \ -=-:::-'::-x~\ t' • ::C\::e ' <-<:"-S 1---<:: ,S,c-'-'-'½ ~.~.. ~~ ... . \-h~ 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? •••••• . <:ii{) No N/A 
Are all results supported in the raw data? •.••...•.. 0 No N/A 
Are results calculated properly? • • • • • . . • • . • . .@ No N/A 
Do results meet the CROLs? . • • . • • • . • • .. ~ No N/A 
Comments: ----------------------------

A-21 
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l;..., uc:> ~~ - 3:-, c_-

SDG: 

COMMENTS: \'{'. -~ c-~\~ 

FI ELD SAMPLE ANALYSIS 
ID TYPE 

~---~O'.<!.,.~ ~~!? 

' ~S-.. 

~"o 
~e__ 

,_Q_ 

"l7 \~" -
~ 

HOLDING TIME SUMMARY 
D ?.._ C'"', 

I VALIDATOR:~/~ 
~ 

DATE DATE DATE 
SAMPLED PREPARED ANALYZED 

o4 J~c::Ja,4 c;.iks ltfY 
DL\\~\\'14 

ol\\A ,\ ~~ 
n Li\ ~c\ L\ 
,--.,q\~,\q~ 

~ t7 ,_,~,t:,~q ~ 

I DATE: {,,;6b)rt/l 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

~3 
\b 
\ le, 

'\ =t-
\6 
d_?:, 

PAGE l OF l 

QUALIFIER 

\---\c:S\f'-.Q_., 

~ t7 

~ -:r: .. 
7 'f"~ co g: LN 
I i'--.J 

rr, 
:z 
I 

V, 
""CJ 
-0 
I 

0 
0 

"' .. 
;o 
(ti 

< 



Lab Name: ITAS KNOXVILLE 

U.S. EPA - CLP 

6 
DUPLICATES 

------
Lab Code: ITSTU Case No.: WO380 

Contract: HANFORD/WE 

SAS No.: 

00000:S6 

EPA SAMPLE NO. 

BOBP33D . 

SDG No.: W0033 

Matrix (soil/water): SOIL 

% Solids for Sample: 88.5 

Level (low/med): LOW 

% Solids for Duplicate: 88.5 

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

Control 
Analyte Limit Sample (S) C Duplicate (D) C RPD -
Aluminum 44.3 141. 9231 142.0295 0.1 
Antimony- -- - 11.0779 u 11.0779 u -- -
Arsenic - 0.4431 u 0.4431 u 
Barium - 17.4654 B 19.0539 B 8.7 
Berylliiiiii -- -0.2216 u 0.2216 u 
Cadmium 1.1078 u 1.1078 u 
Calcium- 10322.1114 13297.6426 25.2 
Chromium -- 2.2156 u -- 2.2156 u - -

-Cobalt 2.2156 u 2.2156 u 
Copper-- 8.5322 8.3217 2.5 5.5 - - - --r4.4 -Iron 285.3484 329.4871 
Lead 0.4431 u 0.4431 u - -
Magnesium 1107.8 4323.8041 5176.0430 17.9 - - - - - -Manganese 21.9940 26.6512 19.1 - -Mercury 0.1076 u 0.1076 u 
Nic1r-.. , - 4.4312 u 4.4312 u 

<1:1otassium 6457.7645 L56.7_ , ) 11563.3322 
::;e.Lc::.uium_ 0.4431 u 0.4431 u 
Silver 1.1078 u 1.1078 u 
Sodium-- 85.2332 B 70.7145 B 18.6 - -Thalliwn 0.4431 u 0.4431 u 
Vanadium- 2.2156 u 2.2156 u -Zinc 35.9965 30.1097 17. 8 
Titanium 18.8922 - 20.6181 - - 8 .7 -
Cyanide~ - - -- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

Q M 

- p - -p - -F - -p - -p - -p 

• p --p - -p - -p - -p - -F - -p - -p - CV - p 

• p --
F - -p - -p - -F - -p - p - -p - NR --

-
-
-
-
-
-
-

ILM02.l 
b'" 

¾,1 
/'Jy 
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ACCURACY DATA SUMMARY 
\_,j .-. .----~ :<... -- "3;:..' c:_ - a~ t---. /.f 

SDG: VALIDATO~t:~ DATE: tlorl1r/ 
COMMENTS: r--~~~ ~ ._,-,__,._\_',j, ·\::, <' ... \ ~~----~e_'---.... 

~ 
., 

SAMPLE ID COMPOUND % RECOVERY 

~--~ ? ';<...'3-.. \ l"'r,_\ 60 ,t, ~ 

R - CZ,<:;?~~ <:...__ \ ~ ..,.: ~'J.._\./\.. 8t\ ,S'te 

PAGE 1 OF 

SAMPLE(S) QUALIFIER 
AFFECTED REQUIRED 

~r.~Q~~ LCS::-

6 1.:::.~'2~ ~ '--~ 

l 

:c ... nr,~ 
~ co 
C '->-,l 
~ ...c 
::z 
I 
u, 
-0 
-0 
I 

0 
0 
N .. 
::0 
(t) 
< . 
N 
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MEMORANDUM 

TO: 200-UP-2 Project QA Record , 

FR: Susan Winter, Golder Associates In~~ 

June 7, 1994 

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

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 04ft)SJ)4 SOIL SEE NOTE 1 

Note 1. All samples were analp.ed 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 pro'-· ~~h1.:.e...:f.:;:;o~llo:;;_w;,;.::in.:.t2.. _____ _ 
information as indicated below: 

Attachment 1. 
Attachment 2. 
Attachment 3. 
Attachment 4. 
Attachment 5. 

Glossary of Data Reporting Qualifiers 
Summary of Data Qualifications 
Qualified Data Summary and Annotated Laboratory R o 
Laboratory Narrative and Chain-of-Custody Documen 
Data Validation Supporting Documentation 

D 

DATA QUALITY OBJECTIVES 
VALIDATION DOCUMENTATIOf 

SOLA 

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 
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Data Package ID: W0033-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 (RFD) 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. 

REFERENCES 

Attachments 2 and 5 provide a summary of the data qualifications applied and 
supporting documentation. 

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

uQ02 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

LQQ3 



GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

B - 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. 

U - 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. 

UJ - 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. 

BJ - 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 lo 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. 

J - 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. 

UR - 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. 

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

DATA QUALIFICATION SUMMARY .. 
~"/ / 

SDG: W0033-ITC-030 VALIDf1~ -i~1i: June 7, 1994 PAGE 1 OF 1 
u, 

COMMENI'S: METALS 

COMPOUND QUALlFIER SAMPLES AFFECTED REASON 

POTASSIUM J BOBP33 DUPUCATE RPD > 35% AND SAMPLE RESULT> 
SxCRDL 

LEAD UJ BOBP33 GFAA ANALYITCAL SPIKE %R < 85% BUT > 40% 

SELENIUM UJ BOBP33 GFAAANALYITCAL SPIKE %R < 85% BUT> 40% 

B-7 
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QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 
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Validated Data SI.Jllll8ry, Data Package: ~0033-ITC-030 

Samp# BOBP33 
Date 4-5-94 

Location ---
Depth ---
Type SOIL 

Cooments ---
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 UJ 

MAGNESIUM 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 
SODIUM MG/KG 85.200 B 

THALLIUM MG/KG 0.440 u 
VANADIUM MG/KG 2.200 u 

ZINC MG/KG 36.000 
TITANIUM MG/KG 18.900 

t..N 
...c: 
"-,DI 
..,.r::. 
• 
1"-...) 
co -r,...) 



U.S. EPA - CLP 

1 
INORGANIC ANA,LYSES DATA SHEET 

,-0000027 

EPA SAMPLE NO. 

BOBP33 
Lab Name: ITAS KNOXVILLE __ =----==- Contract: HANFORD/WE 
Lab Code: ITSTU Case No.: W0380 SAS No.: SDG No.: W0033 
Matrix (soil/water): SOIL Lab Sample ID: AA6719 
Level (low/med): LOW Date Received: 04/16/94 
% Solids: 88-:S 

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

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440.;..43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

5955-70-0 

Color Before: BROWN 
Color After: COLORLESS 

Analyte Concentration C 

Aluminum_, 142 -
Antimony--:. ~ 11.l u 
Arsenic --:. ✓ 0.44 u 
Barium -_ .,.. 17.5 B 
Berylliuiii ,,. 0.22 u 
Cadmium .,.. 1.1 u 
Calcium-:. .... 10300 
Chromilml- 2.2 u 
Cobalt -_,/' 2.2 u 
Copper-.,. 8.5 -Iron _,. 285 
Lead ., ., 0.44 f-u-
Magnesium.,, 4320 -Manganese i-- 22.0 
Mercury ~-- 0.11 u 
Nickel-...... 4.4 u 
Potassiuiii 11600 -Selenium ... V 0.44 ~ 
Silver - ... v 1.1 u 
Sodium--, V 85.2 B 
Thallium .,v 0.44 u 
Vanadium- V 2.2 u 
Zinc - V 36.0 
Titanium-"' 18.9 -
Cyanide--= -

-
-
-
-
-
-
-
-
-

Clarity Before: N/A 
Clarity After: - CLEAR 

Q 

• ---

• ---

M 

p -p -F -p -p -p -p -p -p -p -p 
F--p -p 
cv 
p -p 
F-
p -p 
F-
p -p -p 
Ni 
-
--
-----
Texture: COARSE 
Artifacts: YES 

Comments: \ 
ARTIFACTS INCLUDE TWIGS. ____________ __.,\_'~~~~~\~S,__.,·\.e~- r~-\ ____ _ 

FORM I - IN 

1
~{zb dOdtl 

ILM02.l 
~ 
sf ,,f ~'t 
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@ INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

ANALYTICAL 
SERVICES 

CERTIFICATE OF ANALYSIS 

" OG<lCW21 

IT Corporation May 18, 1994 
2800 George Washington Way 
Richland, WA 99352 
Attn: Van Pettey 

Job Number: 380 

lllis 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 

L Introduction 

On April 16, 1994, one (1) soil sample anived 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 Analytical Results/Methodology 

The analytical results for this report are presented by analytical test. Each set of data will include 
sample identification infonnation 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 (CV AA), graphite furnace atomic absorption spectroscopy (GFAA), and inductively 
coupled plasma spectroscopy (ICP) in accordance with the EPA CLP ILM03 Statement of Work. 

Reviewed and Approved: 

.Jl,zcc. a x.fdkc1~t-
She~ A. Schneider 
Project Manager 

Amerir::an Council of Independent Laboratories 
International Association of Environmental Testing lcborctories 

American Association for Laboratory Accreditation 

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 

Un10 

681·1·89 



IT Corporation 
May 18, 1994 

Client Project ID: Westinghouse Hanford 

Ill. Quality Control 

0000022 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: 380 

The sample was digested on April 27, 1994 for ICP and April 20, 1994 for GFAA. The CV AA 
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 CV AA analyses. Duplicate RPO (precision) results were within acceptance limits for 
all parameters by ICP, GFAA and CV AA 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. 
s - The reported value was determined by method of standard additions. 

"M• Qualifiers 

P - Analysis performed by ICP. 
V - Analysis performed by CV AA. 
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. 

2 

lJ n 11 ss2-1-e9 



IT Corporation 
May 18, 1994 

Client Project ID: Westinghouse Hanford 

ID. Quality Control (Continued) 

--=0000023 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: 380 

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

WHCID 

BOBP33 

TABLE I 

Richland ID 

40427801 

3 

Knoxville ID Test 

AA6719 METALS 

682·1-89 



IT Corporation 
May 18, 1994 

Client Project ID: Westinghouse Hanford 

IV. Certification 

-0000024 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: 380 

l 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: 

4 

Reviewed and Approved: 

9:c (it ';k~·UJ.. l/. }, l-1cc>·cv--
Sheree' A. Schneider 
Project Manager 

682-1-89 
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Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Pae of 

006269 
Collector R.T. Sickle 
SAF No. 94-065 

C~any Contact C .A. Rowley 
ProJect Designation 200-UP-2 
Bill of Lading/Alrblll No. N/A Ice Chest No , 

Hethod of Shlpnent 

Shipped to IT 
Government truck 

Possible Sa"l)le Hatards/Remarl:s None Detected 
Spec! al Handling end/or Storage Keep COO 1 

Salll)le Date Time Nl.lTber and Type of 

* Collected p,-trrr Containers 

BOBP33 V l( -,;·.,,1 y /I(.)<.) (1) S(.)t• .,,,,1 p 

BOBP33 V l(• ,;-. ~'1 ,( ()L• (1) P✓,1s;., a.,,, 

f>t1D I 

Chain of Possession (Sign end Print Nemes) 
Rel lnqulshed By/ Oate 

Telephone 37 2 ·3293 
Sar,,I Ing Locations 

Offs I te Pro~rty No. 

Field logbook No. 

SPECIAL INSTRUCTIONS >l/1'4)),9/4,,~: J>.-/:v~,u1 '/4 

Analysis Required Preservative 

Hetals ·CLP TAL Tltanlun Mercury ,2,., ~ t/·6-9v 
Gross Alpha/Beta ITAS•RD•3322 
Garnna Spec. Cs•134,137, 1•129, Co·60, K•40, Eu-152/154/155, Ru•106, Na•22 
ITAS•RD·3219; Total Uranlun ITAS· RD·4200 OR 4201 U-235/234/238 ITAS·RD·3234 
Np·237 ITAS·RD•3208; Pu-238/239/240 ITAS•R0•3209; Sr•90 ITAS·RD·3204; 
Tc•99 IT AS•RD·RS·0001; Am·241, Cm-244 ITAS· RD·3302; se-79 ITAS•RD •3253 

Time Received By A 
*Matrix 

• Air SE • Sediment 
SL• Sludge 

/Z~L~p;-. :tf:.i c-· . .../. / I / ..;: 7-4J~-?"f'-f'¢ 
DL. DrUII Liquids 

'5',c. /,//~ II,. 14· 4'( I ~'"'00 • ,.,_,~...,. · //11, rt.J' I./ ' I DS • DrUII Sol Ids SO• Solid 
T • Tissue L • liquid - / . ,, /.r.u : l ,/ 0 • Oil II • llater 

s • Soll Ill • lllpe 
X • Other 

lAIOltAT01tY SECTION Received By Title Date/Time 

Final $.pl• Disposition P1sposa1 Hetnoci: u1sposea Dy: Pate/Time: 

'·-•. j.'.:j, 
c:-~ ..... 
~;. 

u-..1 
~ 
'-...0 
-b. 
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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W C-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B C D 0 LEVEL: 

PROJECT: ~ ..... o -u?-d-. DATA PACKAGE: ~uD~ ~ ~~-t:::>~t) 

VALIDATO~~ L LAB:~, DATE: a l::J D 6I 94-
-· 

CASE: SDG: ~c. 1-::-., :<:,~-~~~ - c:::, ~ ~ 

ANALYSES PERFORMED 
)(cLP/lCP )icLP/GFAA ~LP/Hg 0 CLP/Cyanide 

0 SW-846/lCP 0 SW-846/GFAA 0 SW-846/Hg D SW-846 
Cyanide 

SAMPLES/MATRIX ~- ~ \ 

~ =-~ "~ ~ 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? 
Comments: 

D 

D 

D 

D 

.. ·® No N/A 
. ·® No N/A 

---------------------------

2. HOLDING TIMES 
Are sample holding times acceptable? •••••••.•••. @ No N/A 
Comments: ---------------------------

A-19 
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W C-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

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

.. . <§i) No 

Are ICP interference checks acceptable? ••••••• 
Were ICV and CCV checks performed on all instruments? • 
Are ICV and CCV checks acceptable? •••••••••• 

.. ~:: 
• • • • es No 

-rt!!) No 

N/A 
N/A 
N/A 
N/A 
N/A 

Corrnnents: ----------------------------

4. BLANKS 

Were ICB and CCB checks performed for all applicable analyses?ies No N/A 
Are !CB and CCB results acceptable? ~~ • • • • • • • • • . es No N/A 
Were preparation blanks analyzed? •••••••••••••.• es No N/A 
Are preparation blank results accept ab 1 e? • • ••••.. • @) No N/A 
Were field/trip blanks analyzed? • . • • • Yes No @ 
Are field/trip blank results acceptable? • • • • . • Yes No ~ 
Comments: ~ Y'> ~ce-;:,,ej ,h:_ - :£>- ·'-.._\.:,e_ =£c_~ 5* - ·3-, \ ~ L 1 fu""H-0>£~) 

. . . . •"\-tl'l\ . \ . ._... \ 
C\\\ Sk-:»~\e_.. ~b'--\:Th ? • 'z( s - \:) 21: - 3, \ , =:!\t:£> .t.~ ---.._...-.;;._~ "'-S> ~...__,._, . 

~ - ~ - , b ,c:;;--e~ -\s:s+:• C c,.,,, t- ;l S:::- c~s:e ~ st:sS.s::¢· ·, ~ ::\-\ l:i? 
~ - \ . \ 'yc ·e~ \c'\\c::t;,-\;, c---:\- \:?l, ,S c. :r:1:, cl:'~ ':::-::?s \::.~~ <:~~;:ie c-·\':,,~,, '::\, I \\ct ,-P.\:r-s;-

' ' \.....':::,. J 

l \ \\, '.'6,c-•~b~~ · C-6,; \--\:::-. L° '::::>::f:- ~O-<>)= (e::£:--C , I -\--\ 1;ecc::¼s:e, :,\,"$) 

Were spike samples analyzed? 
Are spike sample recoveries acceptable? •••• 
Were laboratory control samples (LCS) analyzed? • 
Are LCS recoveries acceptable? •••••••• 
Corrnnents: 

.. ies No . es No 
. es No 

. ·® No 

N/A 
N/A 
N/A 
N/A 

----------------------------

A-20 
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WHC-SO-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? .••••••••• 
Are laboratory duplicate samples RPO values acceptable? ••• 
Were ICP serial dilution samples analyzed? 
Are ICP serial dilution %0 values acceptable? 
Are field duplicate RPO values acceptable? · 
Are field split RPD values acceptable? ••.•••••. 

~ '>.._> ·¥,o ·;s 

7. FURNACE AA QUALITY CONTROL~-
Were duplicate injections performed as required? • . • . No N/A 
Are duplicate injection %RSO values acceptable? • . . No N/A 
Were analytical spikes performed as required? • • . . • • • No N/A 
Are analytical spike recoveries acceptable? .•....•. Yes @~NA 
Was MSA performed as required? • . . • . • . . . . • . Yes No N/A 
Are MSA results acceptable? • . • • • • . • • • . . Yes No N/A 

Comments: ::::s\w c· ~ ...... ~ .... c-e~ ~¼·e st:~~*,e§-,f: '.::> S ~--s:: 
\ee:-1- Q.,~ . :f:,e\s.·~"" ,0 [:::, o, ,-c:: '.PO, k> J-::,, r:,,.,,~ 't:Y\-~ ~k-) 

~e~~:~c~;;.,c~~c ~:i;c Et :h 
8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? 
Are results calculated properly? . . . . . . . . . . 
Do results meet the CRDLs? • • • • 0 • • 

Comments: 

. . .<ii[) No 

-~ No 

.. ·® No 
.. <fil) No 

N/A 
N/A 
N/A 
N/A 

----------------------------

A-21 
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SDG: 

COMMENTS: ~~~\~ 

FIELD SAMPLE ANALYSIS 
ID TYPE 

,:z pl".,~~ -:!:: ('" .p 
1 

~<:.... 

"\o 
~e_ 

\' _Q__ 

~t7 \.\ 0- -

~ 

HOLDING TIME SUMMARY 
c,'?-,._C"'\ 

I VALIDATOR:~/~ 
~ 

DATE DATE DATE 
SAMPLED PREPARED ANALYZED 
c4Jt-,.tj~,~ t-,t.ih8 114 

Dl.\\~J<q4 . 
DI.\\~,\°\~ 
~Li\ ),:)\ci l\ 
.--..L\\~ ,\'¾4 

"°\: 17 ~-~\c:,~'1 i\ 

I DATE: 6;{,6/rt/l PAGE_j_OF l 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS QUALIFIER 

..)3 \--\<S\NL- ·, . .Q 

\b ~ ..... 
~ 

('_J,,J 

\ l:, 

-\~ 

....,i:: 
::i:: -.....0 :I: -r, 
I '!> 

(/) r-~ 
\6 

c:, co 
I u, rr, 

:z: r--

~~ ~ v I 
V> 
-0 
-0 
I 

0 
0 
N 

w 

::u 
It> 
< . 
N 



Lab Name: ITAS KNOXVILLE 

U.S. EPA - CLP 

5 · 
DUPLICATES 

------
Lab Code: ITSTU Case No.: WO380 

Contract: HANFORD/WE 

SAS No.: 

0000036 

EPA SAMPLE NO. 

BOBP33D 

SDG No.: W0033 

Matrix (soil/water}: SOIL 

% Solids for Sample: 88.5 

Level (low/med}: LOW 

% Solids for Duplicate: 88.5 

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

Control 
Analyte Limit Sample (S) C Duplicate (D) C RPD 

Aluminum 44.3 141.9231 142.0295 0.1 
Antimony- -- - 11.0779 u 11.0779 u -- -
Arsenic - 0.4431 u 0.4431 u 
Barium - 17.4654 B 19.0539 B 8.7 
Berylliwii 0.2216 u 0.2216 u -- -
Cadmium 1.1078 u 1.1078 u 
Calcium- 10322.1114 13297.6426 25.2 
Chromi~ -- 2.2156 u -- 2.2156 u - -

-Cobalt 2.2156 u 2.2156 u 
Copper- 5.5 8.5322 8.3217 2.5 
Iron - 285.3484 - 329.4871 - ---Y-4.4 -
Lead 0.4431 u 0.4431 u - -
Magnesium 1107.8 4323.8041 5176.0430 17.9 - - - - - -Manganese 21.9940 26.6512 19.1 
Mercury 0.1076 u 0.1076 u - -
Niclr"'ll - 4.4312 u 4.4312 u 

c--Potassium ) 11563.3322 6457.7645 LS6.7~ 
u 0.4431 u - um 0.4431 -Silver 1.1078 u 1.1078 u 

Sodium-- 85.2332 B 70.7145 B 18.6 
Thallium 0.4431 u 0.4431 u - -
Vanadium- 2.2156 u 2.2156 u 
Zinc - 35.9965 30.1097 17. 8 
Titanium 18.8922 - 20.6181 - - 8.7 -
Cyanide-= - - -- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

Q M 

- p - -p - -F - -p - -p - -p 

* p --p - -p - -p - -p - -F - -p - -p - CV - p 

) * p --F - -p - -p - -
F - -p - -p - -p - NR -

- -
- -
- -
- -
- -
- -
- -
- -

ILM02.1 
~ 
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ACCURACY DATA SUMMARY 
\.....'J -- ,--._ ~ '3,, - - ""3:;_· ~ c.. - a~ c~ .4 

SDG: VALIDATO~ -~ DATE: tlori1</ 
COMMENTS: t--~~~ ~ ~n\..'-" ~ ----<'A\ S~-----~-es."-

~ ' 
SAMPLE ID COMPOUND % RECOVERY 

~---~? ';<-, '3-. \ ~, ... i 60 ,t:,~ 

R ·~ ~ y ~"?..._ <:::_. \ ~s.r-:: \.'-.J....\l\."- 8~, S'\:, 

PAGE 1 OF 

SAMPLE(S) QUALIFIER 
AFFECTED REQUIRED 

\<-, r-. ~ -Q ~ ~ LCS::-

6 c::.~'2 ~ ~ \...,_~ 

l 
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t:: 
TO: 200-UP-2 Project QA Record ~ 1\\0 i: une 20, 1994 

Kent Angelos, Golder Associates Inc ff./-~ <"'
4

c',?ll n 1,.~'>-4'° FR: 
~, LOL6° 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE: 
W0033-ITC-030, (923-E418, Filename W0033R.UP2) 

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 4ft)S/}4 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. 
Attachment 2. 
Attachment 3. 
Attachment 4. 
Attachment 5. 

Glossary of Data Reporting Qualifiers 
Summary of Data Qualifications 
Qualified Data Summary and Annotated Laboratory R 
Laboratory Narrative and Chain-of-Custody Documen 
Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 
VALIDATION OOCUMENTATIO 

SOLA 

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 surrupary of the qualifications 
applied. 

001 
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Data Package ID: W0033-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 

U - Indicates the constituent was analyzed for, but was not detected at a concentration 
above the minimum detectable activity (MDA). The concentration reported is the 
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. 

UJ - 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. 

J - 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. 

UR - 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. 

R - 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 
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ATTACHMENT 2 

SUMMARY OF DATA QµALIFICATIONS 

SDG: W0033-ITC-030 VALlDATOR: KA DATE: June 20, 1994 PAGE 1 OF 1 

COMMENfS: RADIOOiEMISTRY 

ANALYTE QUAUFIER SAMPLES AFFECTED REASON 

NEPTUNIUM-W UJ BOBP33 and BOBP33 MATRIX SPIKE RECOVERY <60% BUT 
DUPLICATE GREATER 1HAN 10% 

PLUTONIUM-238/239t2AO UJ BOBP33 AND BOBP33 CALIBRATION a-IECI<S NOT 
DUPLICATE CONDUCTED WEEKLY 

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

RECALCULATION 

004 



96t349Y.2861 

ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 
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C) 

C) 

a, 

Val idated Data SLITITl8 ry, Data Package: W0033 - ITC-030 

Sawp# B0BP33 
Date 4-5-94 

Location -- -
Depth ---
Type VEGETATION 

Conments -- -
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 UJ 
PLUTONIUM-239/240 PCI/G 0.095 UJ 

PLUTONIUM-238 PCI/G 0.112 UJ 
URANIUM-234 PCI/G 0.153 
URANIUM-235 PCI/G 0.055 u .. 
URANIUM-238 PCI/G 0.131 

POTASSIUM-40 PCI/G 13.600 
COBALT-60 PCI/G 0.021 u 

EUROPIUM-152 PCI/G 0.097 u 
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 

SODIUM-22 PCI/G 0.026 u 
EUROPIUM-155 PCI/G 0.141 u 

BERYLLIUM-7 PCI/G 1.910 
THALLIUM-208 PCI/G 0.033 

LEAD-212 PCI/G 0.079 
EUROPIUM· 154 PCI/G o.on u 

IOOINE-129 PCI/G 2.790 u 
ALPHA PCI/G 9.610 

BETA PCI/G 1900.000 
TOTAL STRONTIUM PCI/G 415.000 

SELENIUM-79 PCI/G 1.600 
TECHNETIUM-99 PCI/G 21.100 

URANIUM UG/G 0.486 



LAB NAME: ITAS-RICHLAND 

LAB SAMPLE ID: 40427901 

WHCID: BOBP33 

REPORTING UNITS pCi/g & ug /g { unUtl'1 H-1) 

ISOTOPE RESULT 
COUNTING 
ERROR (2s) 

AM-241 1.47E-02 1.80E-02 
CM-242 O.OOE +00 O.OOE +00 
CM-244 -4. 16E-04 8 .31 E-04 
NP-237 O.OOE +00 O.OOE + 00 
PU239/40 -3.97E-03 7 .95E-03 
PU-238 1.19E-02 4. 13E-02 
U-234 1.53E-01 8.04E-02 
U-235 7 .05E-03 2.1 OE-02 

U-238DA 1.31E-01 7 .49E-02 
l<-40 1.36E+Ol 5.84E-01 
C0-60 -4 . 11 E-03 1 .30E-02 
EU-152 2.40E-02 5.56E-02 

CS-137DA 3.43E + 00 6.55E-02 
CS-134 1.13E-02 1 .35E-02 

RU-1060A 7 .07E-02 1 .36E-01 
RA-224DA 8.1 SE-02 4 .61 E-02 
NA-22 -7 .74E-03 1.58E-02 
EU-155 -8 .96E-02 8 .63E-02 
BE-7 1.91 E + 00 4.35E-01 

TL-208 3.29E-02 3 .07E-02 
PB-212 7.85E-02 4.42E-02 
EU-154 -2.13E-02 4 .34E-02 
l- 129LP -4.66E-01 1.67E + 00 
ALPHA 9.61 E + 00 4 .60E +00 
BETA 1.90E+03 2.82E + 01 

TOTAL-SR 4.15E+02 5.66E + 00 
SE-79 1.60E+OO 6.39E-01 

TC-99 2.11E+01 6.09E-01 

URANIUM 4.86E-01 NIA 

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

~ c::>O 33' -::z7C -c; >Cf 

SAMPLE RES UL TS 

SDG NO.: 

MATRIX: 

W0033 

VEGETATION 

DATE RECEIVED: 4/14/94 

~cn<_cy/s;4,y 

TOTAL ERROR 
MDA YIELD 

(2s) 

1.81E-02 2.36E-02 II 0.706 
l .86E-02 1 .68E-02 u 0.706 
8.34E-04 2.09E-02 u( 0 .706 

O.OOE +00 1 . 11 E-02 tl- :r 1 
8.00E-03 9 .51E-02 vL -:;-0.201 
4. l 4E-02 l.12E-01 L,l. [J 0.207 
8.41 E-02 5.17E-02 0.39 
2.1 OE-02 5.54E-02 u 0.39 
7.78E-02 5 .86E-02 0 .39 
l .48E +00 N/A N/A 
1.30E-02 2.13E-02 u... N/A 
5.56E-02 9.73E-02 µ_ N/A 
3.49E-01 N/A N/A 
1.36E-02 2.32E-02 {)_ N/A 
1.36E-01 2.30E-01 ll N/A 
4.68E-02 N/A N/A 
1 .58E-02 2.63E-02 vl N/A 
8.67E-02 1.41E-01 u. N/A 
4.75E-01 NIA N/A 
3.08E-02 N/A N/A 
4 .49E-02 N/A N/A 
4.34E-02 7 .24E-02 {)_ N/A 
1.67E+OO 2.79E+OO U N/A 
4 .72E+OO 4.41E+OO 1 
1.28E +02 2.87E+OO 1 
9.05E+Ol 4.29E-01 0 .415 
1.80E +00 l .3GE+OO 0.655 

3.06E + 00 6.90E-01 0.951 
. 

7.29E-02 5 .00E-03 0 .609 _ 
,._ 

METHOD 
NUMBER 

RD3302 
RD3302 
RD3302 
RD3208 
RD3209 
RD3209 
RD3234 
RD3234 
RD3234 
RD3219 
RD3219 
RD3219 
RD3219 
RD3219 
RD3219 
RD3219 
RD3219 
RD3219 
RD3219 
RD3219 
RD3219 
RD3219 
RD3219 
RD3222 
RD3222 
RD3204 
RD3253 

ITAS·IT-RD-
0001 

RD4200 
U U.,l 

682A-6-93 
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LABORATORY NARRATNE AND CHAIN-OF-CUSTODY DOCUMENTATION 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

CERTIFICATE OF ANALYSIS 

Westinghouse Hanford Company 
P.O. Box 1970 
Richland, WA 99352 

June 2, 1994 

Attention: I.A.Lerch 

SAF Number 
Date SDG Closed 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

94-065 
April 28, 1994 
One (1) 
Vegetation 
W0033 
Stand Alone 

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: 

IT AS-Richland ID 
404279-0lA 

WHCID 
BOBP33 

II. Analytical Results/Methodology 

Matrix: 
Vegetation 

Date of Receipt 
4/14/94 

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 subsidiary or lntemanonaJ Technology Corporation 

009 
0005" 



l 

96~349Y.Z866 INTERNATIONAL TECHNOLOGY CORPORATION 

Westinghouse Hanford Company 
June 2, 1994 
Page 2 

The requested analyses were: 

III. Quality Control 

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 IT AS-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 

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 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 B0BP33) results are ·. 
within contractual requirements. 

010 
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Westinghouse Hanford Company 
June 2, 1994 
Page 3 

INTERNATIONAL TECHNOLOGY CORPORATION 

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% )7 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 B0BP33) 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 C 
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 B0BP33) 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 B0BP33) results are within -
contractual requirements and reported._..-· 

Gamma Spectroscopy 

Gamma Scan by method ITAS-RD-3219 
The sample and sample duplicate (duplicate of sample B0BP33) 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'7 
low density of a vegetation matrix (matrix effect) compared with the density of a soil matrix. r7 
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 7 
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 . 



Westinghouse Hanford Company 
June 2, 1994 
Page 4 

Iodine-129 by method ITAS-RD-3219 

INTERNATIONAL TECHNOLOGY CORPORATION 

The detection limit was not met for sample B0BP33 and the duplicate of B0BP33 due to .i 

matrix interference,; The blank meets the MDA for 1-129 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 B0BP33) 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 B0BP33) results are ~­
within contractual requirements.: 1 

Gross Beta by method ITAS-RD-3222 
The LCS , batch blank, sample and sample duplicate (duplicate of sample B0BP33) results are 7 
within contractual requirements. -~ 

Strontium-90 by method ITAS-RD-3204 
The LCS, batch blank, sample and sample duplicate (duplicate of sample B0BP33) 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. ~e_ LCS, batch blank, sample and sample duplicate (duplicate of~ 
sample B0BP33) results are within contractual requirements. ft 

012 
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INTERNATIONAL TECHNOLOGY 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 B0BP33 to be batched with SDGs W0022 and 
W0032. The reanalysis LCS, matrix spikes, batch blank, sample and sample duplicate 
(duplicate of sample B0BP32) 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 an9 
sample duplicate (duplicate of sample B0BP33) results meet contractual requirements. '. · 

I 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: 

Suzanne Gaines 
Project Manager 
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Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006269 

Collector R. T. Sickl e COlll)8ny Contact C.A. Rowley Telephone 372-3293 
SAF No. 94-065 Project Designation 200-UP-2 Safll)ling 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 Sj,9 /JJ>'9/4p": P.e/.·ve,-Jn t' /4. 
Possible Sarrple Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

Safll)le Date Time NUTt>er and Type of -f= 

.~-j'~r * Collected 

tJaJ-
Containers Analysis Required Preservat i vet. IN 

I::: ...._n 

01 BOBP33 V (( .'7·.,-,1 y /IOU (/) ScX.J m,t p 

BOBP33 V t.( • ·r· q" i(<)O (1) J),/ ,4~7;, ~, 
Uo 1f;i.710 I 

Chain of Possession (Sign and Print Names) 
Relinquished By/ Date 

/~-?"~~/,;?. ;-. 'he- /r-"/- lt-t4•CI'( 
" 

lABORATOltY SECTION Received By 

Final S-.,le Disposition Disposal Metnoa: 

Metals ·CLP TAL Titaniun Mercury 

Gross Alpha/Beta ITAS·RD-3322 
Garrrna Spec. Cs-134,137, 1·129, Co·60, K·40, Eu-152/154/155, Ru-106, Na-22 
ITAS·RD-3219; Total Uraniun ITAS·RD-4200 OR 4201 U-235/234/238 ITAS·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 ITAS·RD-3253 

*Matrix 
Time 

' 
Received By A = Air 

~c-·--'-.l I j; ~J~-/f/'-94 
OL = Orun Liquids 

I '6---00 OS= OrU11 Solids 'V,';i,7 UI // Y /_// . I/,., I 
• liquid u 1.r..ce,; L 

0 • Oil 
s • Soll 

Title Date/Time 

Disposed t>y: Date/Time: 

SE= Sediment 
SL= Sludge 
SO=Solid 
T = Tissue 

" "IJater 
\II • IJlpe 
X = Other 
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I 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION A B C CV E 
LEVEL: 

PROJECT: 2 cro ()__ f z_ DATA PACKAGE: WM?j' :TTL-tJ/0 

VALIDATOR: <-A. LAB: r-r- DATE: c;, I z z/y c/ 
CASE: - SDG: -

ANALYSES PERFORMED 
roas ~tium-90 ~netium-99 ~. ~ma 

Alpha/Beta Spectroscopy Spectroscopy 

~I Uranium 0 Radium-22 D Tritium D 

SAMPLES/MATRIX g~gf> 3~ /Sor'/ ,,, 

1. Completeness ••••• ••••.• . • N/A 

Technical verification forms present? .••.•••.•.. G No 

Comments:_~lf?:~;_v......;~'-~-~_P;.....;;c::f--'--_..;..:;~_.~.::;,<----=.,,t,,p/~~_........::;._ ______ _ 

N/A 

2. Initial Calibration •••••••. 

Instruments/detectors calibrated within 
one year of sample analysis? 

Initial calibration acceptable? • 
Standards NIST traceable? 
Standards Expired? • • • 0 • • • 

Comments: 

.. • N/A 

. Yes@ 

.~ No 

.(§) No 

. Yes (9 

N/A 
N/A 
N/A 
N/A 

-------------------------

A-1 016 
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3. Continuing Calibration . . D N/A 

Calibration checked within one w~e~ ~f·s~m~l~ ~n~l~s~s~ ..• ~e~ 1· ~o N/A 11~1} 
Calibration check acceptable? .••... _. . . ~ N/A ~{1Ji Fl 
Calibration check standards NIST traceable? ••....••• Yes No N/A ~ 

Ca 1 i bra ti on check standards expired? • • • • • • • . • • • • Yes No <1ilJ 
Commenw e.o,:,t~~ f!:~ v1a'f-
0=---d-4:?vt-:0e!._ _. _ _ 1 _ tt2~ 
-J )IA~ 

4. Blanks . • . . . . . . . . . . D N/A 

Method blank analyzed? . . • . • • -~ No N/A 
Method blank results acceptable? . . . . • . . -~ No N/A 
Analytes detected in method blank? . . . . . . • . .@) No N/A 
Field blank(s) analyzed? • • • • • • . . • . . • Yes No IA 
Field blank results acceptable? • . . • ... Yes No /A 
Analytes detected in field blank(s)? . Yes No N/A 
Transcription/Calculation Errors? . • • • • • • • •.. Yes (§) N/A 

comments: fsto d&kJ-J ~"' ~~~f 1:; f.ri":ff z 
v::es;ul ~ ov-L cA.JeJl = ~ e_(~= u!f-~, 

5. Matrix Spikes . • . . • . • • • • . . . . . . . . . 0 N/A 

Matrix spike analyzed? . • • • . • • • . • • . .®) No N/A 
Spike recoveries accept ab 1 e? . Yes @ N/A 
Spike .source traceable? . • . . . • . . • . . • • • ~ No N/A 
Spike source expired? • . • • • • • • • • • • • • • . Yes @ N/A 
Transcription/Calculation Errors? . . . . . . . Yes® N/A 

Comments: 5 g' Le ve C£JV·Rv7- -<'~ fu / >@ _.La. 4 

,&/?Z3 f._ ~ -:J;/4L_-_ /l 

A-2 
017 
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6. Laboratory Contra l Samples . . . . • • • • • • • • • N/A 

LCS analyzed? .•••••.•....•..••.•.•.• .(£i) No N/A 
LCS recoveries acceptable? • • • . . .• Yes (§) N/A 
LCS traceable? • • • • • . . • • . (:@) No N/A 
Transcripti on/Calculation Errors? • • • • • . • • • • • • Yes (Bg) N/A 

Comments: -"T-rZ-~t:' >=~~- ,6J --ff• ~ 
<'.'.t'.;$:«/k - - u_ --~.&!.-~ 

~~.-:::::: 

7. Chemical Recovery. 

Chemical carrier added? •. 
Chemical recovery acceptable? • 
Chemical carrier traceable? .. 
Chemical carrier expired? .•.•• 
Transcription/Calculation errors? • 

Comments: 

. . . . . . . • N/A 

. .. @ No N/A 

. .. {§) No N/A 

-~ No N/A 
. . Yes ~ N/A 

. •. Yes(§) N/A 

--------------------------

8. Duplicates •... 

Duplicates Analyzed? 
RPO Values Acceptable? 

. • N/A 

N/A 
N/A 
N/A 

. . . : : : : : . . . . . . ~ :: 
Transcription/Calculation Errors? . • •..•••... Yes@ 

Comments: --------------------------

A-3 018 
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961.n/Y ~ t J " 

9. Field QC Samples •........ .. 011/A 
Field duplicate sample(s) analyzed? • . . . .•... Yes No @._ 
Field duplicate RPD values acceptable? .. Yes No @_ 
Field split sample(s) analyzed? • • • . . . Yes No @ 
Field split RPD values acceptable? . . • • . . . Yes No~ 
Performance audit sample(s) analyzed? .••••.•..... Yes No @_ 
Performance audit sample results acceptabl~:~ .. Yes , No @_ 

Cozt~: ~:%?~~~, 

10. Holding Times 

Are sample holding times acceptable? 

11. Results and Detection Limits (Levels D & E) 

Results reported for all required sample analyses? 
Results supported in raw data? .. 
Results Acceptable? ........•.• 
Transcription/Calculation errors? • 

A-4 

N/A 

019 
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LAB NAME: IT AS-RICHLAND 

LAB SAMPLE ID: F0427901 

WHC ID: BOBP33 

REPORTING UNIT pCi/g & ug/g ( U. f4J1I~ ":) 

ISOTOPE RESULT 
COUNTING 
ERROR (2s) 

AM-241 5.22E-03 1.04E-02 

CM-242 O.OOE+OO O.OOE+OO 

CM-244 O.OOE+OO O.OOE +00 

NP-237 O.OOE+OO O.OOE +00 

PU239/40 3.61 E-02 5.11 E-02 

PU-238 1.81E-02 3 .61E-02 

U-234 1.57E-01 8.30E-02 

U-235 1.74E-02 2.95E-02 

U-238DA 1.81 E-01 8.79E-02 

K-40 1.43E +01 6.15E-01 

C0-60 1.32E-02 1.45E-02 

EU-152 -5. 71 E-03 6.53E-02 

CS-137DA 3.57E + 00 7.69E-02 

CS-134 3.92E-03 · 1.71 E-02 

RU-106DA -1.77E-02 1.72E-01 

NA-22 4.02E-03 1.62E-02 

EU-155 4.58E-02 1.01E:01 

EU-154 1.11E-02 4.47E-02 

l-129LP 6.45E-02 1.60E +00 

ALPHA 7 .69E+OO 4.11 E + 00 

BETA 1.88E +03 2.81E+01 

TOTAL-SR 3.55E+02 4.lOE+OO 

SE-79 1.43E+OO 6.00E-01 

URANIUM 3.92E-01 N/A 

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

DUPLICATE RESULTS 

SDG NO.: W0033 

TOTAL ERROR 
MDA YIELD 

METHOD 
(2s) NUMBER 

1.05E-02 1 .41 E-02 u 0.696 RD3302 

1.88E-02 1.70E-02 (j 0.696 RD3302 

1.57E-02 1.42E-02 /) 0 .696 RD3302 

O.OOE+OO 1 . 11 E-02 U;J 1 RD3208 
5.18E-02 4.89E-02 t,lT0.22 RD3209 
3.64E-02 4.89E-02 u.::r 0.22 RD3209 

8.67E-02 7.32E-02 0.391 RO3234 
2.96E-02 5.53E-02 u 0 .391 RD3234 
9.26E-02 6.14E-02 0.391 RD3234 

1.56E+OO N/A N/A RD3219 
1 .45E-02 2.59E-02 IA_,, N/A RD3219 
6.53E-02 1.11E-01 ll N/A RD3219 
3.65E-01 N/A N/A RD3219 
1. 72E-02 2. 76E-02 (J.. N/A RD3219 

1. 72E-01 2.75E-01 u N/A RD3219 
1.63E-02 2. 78E-02 u N/A RD3219 
1.02E-01 1.57E-01 t,l N/A RD3219 

4.47E-02 7 .67E-02 u N/A RD3219 

1.60E +00 2.67E+OO d N/A RD3219 
4 .19E +00 4.05E+OO 1 RD3222 
1.27E+02 2.95E+OO 1 RD3222 
8.45E+01 2.80E-01 0.73 RD3204 
1.68E+OO 1.22E+OO 0.655 RD3253 

' 
5.88E-02 5.00E-03 0.609 RD4200 

020 
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LAB NAME: IT AS-RICHLAND 

LAB SAMPLE ID: 40427901 

WHC ID: BOBP33 

REPORTING UNIT pCi/g & ug/g [uut ~/~ te-<) 

SAMPLE 
ISOTOPE RESULT 

AM-241 1.47E-02 

CM-242 O.OOE 7 00 

CM-244 -4.16E-04 

NP-237 O.OOE ~ oo 

PU239/40 -3 .97E-03 

PU-238 1.19E-02 

U-234 1 .53E-01 

U-235 7.05E-03 

U-238DA 1.31E-01 

K-40 1.36E + 01 

C0-60 -4 .11 E-03 

EU-152 2.40E-02 

CS-137DA 3.43E + 00 

CS-134 1 .13E-02 

RU-106DA 7 .07E-02 

NA-22 -7. 74E-03 

EU-155 -8.96E-02 

EU-154 -2 .13E-02 

l-129LP -4 .66E-01 

ALPHA 9.61 E + 00 

BETA 1.90E + 03 

TOTAL-SR 4.15E + 02 

SE-79 1.60E + 00 

URANIUM 4 .86E-01 

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

RPO CALCULATIONS 

SDG NO .: W0033 

DUPLICATE 
RESULT RPD 

5.22E-03 9 .52E+01; 

O.OOE +00 N/A 

O.OOE + 00 2.00E +02 · 

O.OOE +00 N/A 

3.61 E-02 2.49E +02 ' 

1.81E-02 4 .13E+OF 

1.57E-01 2.58E + 00 

1. 74E-02 8.47E+o1 ·· 

1.81 E-01 3.21E + 01 

1.43E+01 5.02E+OO 

1.32E-02 3.81E+02 
-5.71 E-03 3.25E+02 . 

3.57E + 00 4 .00E+OO 

3.92E-03 9.70E+01 '-

-1 . 77E-02 3.34E+02 -

4.02E-03 6.32E +02 '. 

4 .58E-02 6.18E+02 ' 

1 . 11 E-02 6.35E+02 . 

6.45E-02 2.64E+02 

7.69E + OO 2.22E +01 

1.88E +03 1.06E + OO 

3.55E+02 1.56E+01 

1.43E+OO 1.12E + 01 

3 .92E-01 2.14E+01 

021 
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LAB NAME: IT AS-RICHLAND 

LAB SAMPLE ID: F0427701 

WHC ID: BOBP32 

REPORTING UNIT pCi/g 

ISOTOPE RESULT 
COUNTING 
ERROR (2s) 

TC-99 3.13E+01 7. 11 E-01 

LAB NAME: IT AS-RICHLAND 

LAB SAMPLE ID: 40427701 

WHC ID: 80BP32 

REPORTING UNIT pCi/g 

ISOTOPE 
SAMPLE 
RESULT 

TC-99 3.00E+01 

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

DUPLICATE RESULTS 

SDG NO.: W0033 

TOTAL ERROR 
MDA YIELD 

METHOD 
(2s) NUMBER 

4.13E + 00 6.90E-01 0.951 ITAS-IT-RD-0001 

RPD CALCULATIONS 

SDG NO.: W0033 

DUPLICATE 
RPD 

RESULT 

3.13E+01 4.24E + 00 

023 

~2A-&-93 



LAB NAME: ITAS-RICHLAND 

LAB SAMPLE ID: L042791 B 

REPORTING UNITS: pCi/g & ug/g { U Ulttlttlt<} 

ISOTOPE RESULT 
COUNTING 
ERROR (2s) 

AM-241 4.76E-03 9.51 E-03 

CM-242 O.OOE + OO O.OOE + 00 

CM-244 O.OOE+OO I O.OOE +00 

NP-237 O.OOE+OO I O.OOE +00 

K-40 3.46E-01 , 9.03E-02 

C0-60 1.55E-03 4. 72E-03 

EU-152 2.34E-02 I 2.66E-02 

CS-137DA -3.63E-03 I 4.72E-03 

CS-134 -2 .1 OE-03 5.61E-03 

RU-106DA -2.44E-02 4.43E-02 

NA-22 1.56E-03 4 .99E-03 

EU-155 -3.39E-04 1.30E-02 

EU-154 4.39E-03 1.40E-02 

l-129LP 1.24E-01 2.67E-01 
ALPHA 6.03E-02 I 6.23E-02 
BETA 4 . 72E-01 I 3 .84E-01 

TOTAL-SR 7.37E-02 6.51E-02 
URANIUM O.OOE+OO N/A 

LAB SAMPLE ID: L0427928 

REPORTING UNITS: pCi/g 

ISOTOPE RESULT 
COUNTING 
ERROR (2s) 

PU239/40 O.OOE +00 O.OOE +00 
PU-238 O.OOE+OO O.OOE+OO 
U-234 1.26E-02 2.24E-02 
U-235 -2.51 E-03 2.51 E-03 

U-238DA 1.38E-02 2.23E-02 
SE-79 1.40E+OO 7 .02E-01 

BLANK RES UL TS 

SDG NO.: 

TOTAL ERROR 
(2s) 

9.54E-03 

1 .48E-02 

1.43E-02 

O.OOE +00 

9.67E-02 

4.72E-03 

2.67E-02 

4 .74E-03 

5.62E-03 

4 .43E-02 

4 .99E-03 

1.30E-02 

1.41E-02 

2.67E-01 
6 .31E-02 
3 .86E-01 
6. 75E-02 
5.00E-03 

TOTAL ERROR 
(2s) 

6.57E-02 
6 .57E-02 
2.25E-02 
2.54E-03 
2.24E-02 
1.96E + 00 

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

W0033 

MDA YIELD 
METHOD 
NUMBER 

1.29E-02 I,,( 0.764 RD3202 
1.33E-02 {A 0 .764 RD3202 

1.29E-02 I,{ 0 .764 DR3202 

1.13E-02/,,/ 1 RD3208 

2.0SE-01 N/A RD3219 

9.41E-03 U. N/A RD3219 

5.48E-02 U N/A RD3219 

7 .57E-03 /A N/A RD3219 

9.22E-03 tJ N/A RD3219 

7 .36E-02 t/ N/A RD3219 

9.83E-03 ll N/A RD3219 

2 .08E-02 t/. N/A RD3219 

2.76E-02 /,I N/A RD3219 

5 .09E-01 ll N/A RD3219 
8.99E-02 ti 1 RD3222 
5.95E-01 (,,/ 1 RD3222 

1.43E-01 U. 0 .803 RD3204 
5.00E-03 IA 1 RD4200 

MDA YIELD 
METHOD 
NUMBER 

5.93E-02 v( 0 .19 RD3209 

5.93E-02 v( 0.19 RD3209 

4 .44E-02 /A 0.531 RD3234 
4 .19E-02 ti 0.531 RD3234 

3 .91 E-02 /1 0.531 RD3234 

1.44E+OO/A 0 .655 RD3253 

024 
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BLANK RES UL TS 

LAB NAME: IT AS-RICHLAND SDG NO.: 

LAB SAMPLE ID: L042771X 

REPORTING UNITS pCi/g 

ISOTOPE RESULT 
COUNTING TOTAL ERROR 
ERROR (2s) (2s) 

TC-99 3.41E-01 3 .01 E-01 1.06E + 00 

LAB SAMPLE ID: L042771B 

REPORTING UNITS pCi/g 

ISOTOPE RESULT 
COUNTING TOTAL ERROR 
ERROR (2s) (2s) 

TC-99 1.78E-01 2 .98E-01 1.05E+OO 

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

W0033 

MDA YIELD 

6 .90E-01 l/._ 0 .951 

MDA YIELD 

6.90E-01 t.{ 0.951 

> 

METHOD 
NUMBER 

IT AS-IT-RD-

0001 

METHOD 
NUMBER 

ITAS-IT-RD-

0001 

025 
~ 
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,i 6, 1 H~ .'-, 

LAB NAME: ITAS-RICHLAND 

LAB SAMPLE ID: L042791 S 

REPORTING UNIT pCi/g & ug/g {,ut11Mt/tty 

ISOTOPE RESULT 
COUNTING 
ERROR (2s) 

AM-241 5.55E + 00 3.24E-01 

NP-237 4.83E + 00 2.84E-01 

K-40 1.82E+01 7 .39E-01 

CS-137DA 4.46E-01 4 .95E-02 

RA-226DA 1.11 E + 00 6.69E-02 

l-129LP 1.30E+01 1.05E + 00 

ALPHA 4.33E+00 4 .23E-01 

BETA 1.16E+01 1.06E+00 

TOTAL-SR 5.31E+00 2.68E-01 

URANIUM 9.47E + 00 N/A 

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

LABORATORY CONTROL SAMPLES 

SDG NO .: W0033 

TOTAL I 
ERROR (2s) 

MDA YIELD EXPECTED o/o RECOVERY 

9.09E-01 I 1.91E-02 0 .766 4.52E + 00 122.79 

1 .08E + 00 I 1. 13E-02 1 5.65E + 00 85.49 

1.96E +00 ! N/A N/A 1.95E+01 93.33 

6.66E-02 I N/A N/A 4.80E-01 92.92 

1.29E-01 I N/A N/A 1 .16E + 00 95.69 

1.67E +00 j 2.35E+00 N/A 9.03E+00 Cll3.96./ 

8.41E-01 I 9.93E-02 1 4.51 E +00 96.01 

1.35E +00 I 6.1 0E-01 1 1.13E+01 102.65 

1.37E+00 I 1.29E-01 0.93 6.09E+00 87.19 

1.42E +00 j 5 .00E-03 1 1.00E+0l 94.70 

✓~ 
v;f~f 

Y--1?r > /~f; ~ 

~Mk 

026 
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96 I 349Y ~-2883 IT ANALYTICAL SERVICES 
RICHLAND, WA 
(509) 375-3131 

LABORATORY CONTROL SAMPLES 

LAB NAME: IT AS-RICH LAND SDG NO .: W0033 

LAB SAMPLE ID: L042792S 

REPORTING UNIT pCi/g 

ISOTOPE RESULT 
COUNTING TOTAL MDA YIELD EXPECTED % RECOVERY 
ERROR (2s) ERROR (2s) 

PU239 /40 3.14E+00 5.92E-01 9.51 E-01 7.53E-02 0.15 3.39E+00 92 .63 
U-234 1.58E+00 2.15E-01 3.09E-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: L042771 M 

REPORTING UNIT pCi/g 

ISOTOPE RESULT 
COUNTING TOTAL 

MDA YIELD EXPECTED % RECOVERY 
ERROR (2s) ERROR (2s) 

TC-99 1.91E+01 5.86E-01 2.86E + 00 6.90E-01 0.95 2.26E+01 84 .51 

027 
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IT ANALYTICAL SERVICES 
RICHLAND, WA 
(509) 375-3131 

MA TRIX SPIKE RES UL TS 

LAB NAME: ITAS-RICHLAND SDG NO.: W0033 

LAB SAMPLE ID: W0427901 

REPORTING UNITS: pCi/g & ug/g { U,Uflff~";) 

ISOTOPE 
SPIKE COUNTING TOTAL 

MDA 
SAMPLE 

EXPECTED % RECOVERY 
RESULT+ ERROR (2s) ERROR (2s) RESULT 

NP-237 3.31 E +00 2 .35E-01 7 .52E-01 1.13E-02 O.OOE + 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+OO N/A 1.41 E + 00 5.00E-03 4 .86E-01 10 94.10 

LAB SAMPLE ID: W042791 D 

~z'?-r %!( C:::-~~~,?/C 

~ 
REPORTING UNITS: pCi/g & ug/g 

ISOTOPE 
SPIKE COUNTING TOTAL 

MDA 
SAMPLE 

EXPECTED % RECOVERY 
RESULT+ ERROR (2s) ERROR (2s) RESULT 

NP-237 2.89E + 00 2.18E-01 6.59E-01 1.88E-02 O.OOE + 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 

ISOTOPE 
SPIKE COUNTING TOTAL MDA SAMPLE 

EXPECTED % RECOVERY 
RESULT+ ERROR (2s) ERROR (2s) RESULT 

TC-99 1 .92E+01 8.67E-01 6 .01E+OO N/A - 30 .10 22 .6 84.96 

LAB SAMPLE ID: W0412001 

REPORTING UNITS: pCi/g 

ISOTOPE 
SPIKE COUNTING TOTAL 

MDA 
SAMPLE 

EXPECTED % RECOVERY 
RESULT+ ERROR (2s) ERROR (2s) RESULT 

TC-99 1.74E+01 8 .00E-01 5.13E + 00 N/A 23.50 22 .6 76.99 

028 
682A-6-93 
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\10033- ITC-030 

Americiun/CUriun 

HEIS No-: BOBP33 
Lab ID: 40427901 

Aliquot: 1.99E+OO 
Am241 net ccrn: 0.0142 
Am241 bkg ccrn: 0.0008 

Spl COlllt time: 200 
Bkg count time: 2500 

Eff d/c: 3.225 
Decay: 1 
Yield: 0.706 

Am241 calc: 1.47E-02 OKAY 
Am241 rptd: 1.47E-02 

Am241 MDA calc: 2.36E-02 OKAY 
Am241 MDA rptd: 2.36E-02 

Cm244 net can: -0.0004 
Cm244 blcg ccrn: 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 MOA rptd: 2.09E-02 

Cm242 net ccrn: 0.0000 
Cm242 blcg ccrn: 0.0000 

c.242 decay: 1.248 
Cm242 calc.: O.OOE+OO OKAY 

Cm242 rptd: O.OOE+OO 
Cm242 MDA calc: 1.75E-02 OKAY 
Cm242 MOA rptd: 1. 74E-02 

NeptLniun 

HEIS No.: B0BP33 
1.ab ID: 40427901 

Aliquot: 2.03E+OO 
Np237 net ccrn: 0 
Np237 bkg ccrn: 0 

Spl cOlllt time: 200 
Sieg COLnt time: 2500 

Eff d/c: 3.7 
Decay: 1 
Yield: 1 

No237 calc: O.OOE+OO OKAY 
No237 rptd: O.OOE+OO 

No237 MDA calc: 1.11E-02 UJ 
Np237 MDA rptd: 1.67E-02 

W0033R.WK1 22-JLn-94, PAGE 1 

029 
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IJ0033-ITC-030 

Plutoniun 

HEIS No-: B0BP33 
Lab ID: 40427901 

Al iauot: 2.03E+OO 
Pu238 net ccm: 0.003 
Pu238 bkg can: 0.002 

Spl CO\.l'lt time: 200 
8kg COIXlt time: 1000 

Pu238 Eff d/c: 3.703 
Decay: 1 
Yield: 0.207 

Pu238 calc: 1.19E-02 OKAY 
Pu238 r0td: 1.19E-02 

Pu238 MDA cal c: 1.12E-01 OKAY 
Pu238 MDA rptd: 1.12E-01 
Pu239 net ccm: -0.001 
Pu239 bkg cprn: 0.001 

Pu239 d/c: 3.7 
Pu239 decay: 1 
Pu239 calc: -3.97E-03 OKAY 
Pu239 r0td: -3.97E-03 

Pu239 MDA calc: 9.SOE-02 OKAY 
Pu239 MDA rptd: 9.51E-02 

Uraniun 

HEIS No.: B0BP33 
Lab ID: 40427901 

Al iauot: 2.06E+OO 
U-234 net can: 0.0738 
U-234 bkg can: 0.0012 

Spl co111t time: 200 
Bkg co111t 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 can: 0.0034 
U-235 bkg can: 0.0016 

U-235 decay: 1 
U-235 calc: 7.0SE-03 OKAY 
U-235 rptd: 7.0SE-03 

U-235 MDA calc: 5.54E-02 OKAY 
U-235 MDA rptd: 5.54E-02 
U-238 net can: 0.063 -

U-238 bkg can: 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 
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961349Y.Z887 

IJ0033-ITC-030 

Gross Alpha 

HEIS No.: BOBP33 
Lab ID: 40427901 

Aliquot: 4.97E-02 
Net COI.J'\ts: 0.212 
Blcg counts: 0.038 

Spl COI.J'\t time: 100 
Blcg count time: 500 

d/c: 5 
Cale.: 9.61E+OO OKAY 
Rptd: 9.61E+OO 

MDA calc: 4.43E+OO OKAY 
MDA rptd: 4.41E+OO 

Gross Beta 

HEIS No.: BOBP33 
Lab ID: 40427901 

Al iauot: 2.SOE-01 
Net COI.J'\ts: 363.27 
Blcg counts: 1.032 

Spl count time: so 
Blcg count time: 500 

d/c: 2.898 
Cale.: 1.90E+03 OKAY 
Rptd: 1.90E+03 

HOA calc: 2.87E+OO OKAY 
MDA rptd: 2.87E+OO 

Strontiun 90 

HEIS No.: BOBP33 
S111mle: 40427901 

Sep date: 5/19/94 
Seo time: 18:00 

Col.J'\t date: 5/20/94 
Col.J'\t time: 05:05 

Hours: 11.083333 
Sarmle amt: 6.08E+OO 

Net com: 1297.78 
Col.J'\t time: so 

Blcg, com: 0.92 
Ceu1t time: 200 

D/C 1: 2.03 
D/C 2: 1.787 
D/C 3: 1 .775 
Yield: 0.415 
Cale: 4.16E+02 OKAY 
Rptd: 4.15E+02 

MDA Cale: 2.48E·01 UJ 
MDA, rptd: 4.29E·01 
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961349Y~2888 

\10033-ITC-030 

Seleniun 79 

HEIS No.: BOBP33 
SanDle: 40427901 

8kg CCID: 19.99 
Spl amt: 1.11E+OO 
Spl CCID: 22.28 

Count time: 100 
Spl dcm: 24.32 

d/c: 1.092 
Yield: 0.655 

Blk dcm: 3.32E+01 
Cale: 1.59E+OO OKAY 
Rptd: 1. 60E+OO 

MDA, calc: 1.42E+OO UJ 
MDA rptd: 1.30E+OO 

Tech net il.m- 99 

HEIS No.: B0BP33 
SanDle: 40427901 

Bkg cprn: 24.97 
Spl, amt: 2.00E+OO 
Spl cprn: 108.84 

Count time: 75 
Spl dprn: 116.15 

d/c: 1.067 
Yield: 0.951 

Blk, dprn: 2.84E+01 
Cale: 2.11E+01 OKAY 
Rptd: 2.11E+01 

MDA calc: 6.87E-01 OKAY 
MDA rptd: 6.90E-01 

Total Uraniun 

HEIS No.: B0BP33 
Lab ID: 40427901 

ng, raw: 2.96E+02 
g, sample: 1.00E+OO 
Oil. vol: 100 

Yield, corr: 0.609 
Cale.: 4.86E-01 OKAY 
Rptd: 4.86E-01 
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W0033- I TC-030 

SAHP NUM PARAH RESULT Q UNITS - RDL COMMENTS 
B0BP33 AM-241 0.0236 U PCI/G 0.05 OKAY 

CM-242 0.0168 u PCI/G NO RDL OKAY 
CM-244 0.0209 u PCI/G 0.05 OKAY 
NP-237 0.0111 UJ PCI/G 0.2 OKAY 
PU3940 0.0951 u PCI/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 U PCI/G 0.3 OKAY 
U-238 0.131 PCI/G 0.3 OKAY 
K-40 13.6 PCI/G NO RDL OKAY 
C0-60 0.0213 u PCI/G 0.05 OKAY 
EU-152 0.0973 u PCI/G 0. 1 OKAY 
CS-137 3.43 PCI/G 0.05 OKAY 
CS-134 0.0232 u PCI/G NO RDL OKAY 
RU-106 0.23 u PCI/G NO RDL OKAY 
RA-224 0.0818 PCI/G NO RDL OKAY 
NA-22 0.0262 u PCI/G NO RDL OKAY 
EU-155 0.141 u PCI/G 0. 1 HDA>RDLI 
BE-7 1.91 PCI/G NO RDL OKAY 
TL-208 0.0329 PCI/G NO RDL OKAY 
PB-212 0.0785 PCI/G NO RDL OKAY 
EU-154 0.0724 u PCI/G 0.1 OKAY 
1-129 2.79 u PCI/G 2 HDA>RDLI 
ALPHA 9.61 PCI/G 10 OKAY 
BETA 1900 PCI/G 10 OKAY 
TOTAL-SR 415 PCI/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 OKAY 
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