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WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

ORGANICS & GENERAL CHEMISTRY 
Case No. 11-043 

(TMA/ARLI Work Order No. A3-11 -043) 

METALS & NITRATE/NITRITE 
Case NJ-11-063 

.(T!'JIA/Skinner & Sherman W.O. Nos. SJ-11-125 & SJ-11-126) 

January 13, 1994 

TMA Master Work Order N3-11-063 

TMA 

·. ·•.·. -
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PAGE TNATNorcal CHAIN OF CUSTODY 
RCVD: 11/10/93 DUE: 12/15/93 11/10/93 13:04:45 

ORD I N3-11-063 

t::EEP: 12/15/94 DISP: S 

DASR SAMPLE IDENTIFTCATION STORED TESTS for FRACTIONS with work in DEPT: SU and CAT€GORY 
01A-S 809DPO 

01C·S B09DPO MS 

01D·S B09DPO MSD 

ARLI 

ARLI 

ARLI 

VH014 YH016 YH195 YH232 

I VH014 

I VH014 

01E·S B09DPO DUP ARLI I YH232 

UH016 

YH016 

YH195 

YH195 

VH232 

===============================================:r:cccrvvccc::ccccccccccccccccrrvvrrcvvrrccrcrrccccrccc:cc 

DATE 

,II~ 
TRANSFERRED TO 
/-}-fzL( 

DATE 
)(~t.J 

It RECEIVED BT 

- /;ldi2-~ ; 

...... .. , ._ ,_ ~-... ~- ' ·" " ,. 

'l . 
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Westinghouse 
Hanford Company I CHAIN OF CUSTODY 

Custody For~ Initiator LE ROGERS 
Company Contact LE ROGERS Telephone -=-3-'--7-"-6_--'--7-=-6-=-9-=-0 ___ _ 

Proj ect Designation/Sampling Locations 200-UP-2 Co llection Date t(-S-3,~ 
Ice Chest No. -5ML ss~ Fi eld Logbook No. 

Offsite Property No. 

EFL-1091 

Bill of Lading/Airbill No.fll1......:..;5tf='-+--......:..../_?_~"'----'9__;_/ ___ _ 
Method of Shipment AIR 
Shipped to TMA 
Possible Sample Hazards/Remarks Keep samples at 4C (SOIL) 

1) 

3) 

_A--,250ml 
-v,250ml 
~250ml 
A; 125ml 
.4-;125ml 
....V,,25ml 
,.Y,125ml 

)-;1000ml 

1,250ml 
50ml 

1,2 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1,1000ml 

1 ,·250ml 
1,250ml 
1,250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

Sample Identification _ 

P:CLP;TAL Hetals,Hg,Ti °W't-x:iPo 
Gs:VOA CLP 
aG:Semi·VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2) 
G:Cyanide CLP 

Gw:Kerosene (8015H) 
P/G:Gross alpha/beta (EP-10), Gaama Spec to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), Total Uranium (EA-0 1C ) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Np-
237,(RC-101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC-
303, RC-309, RC-304) Tc-99 (RC-24, RC-604) Am-241,Cm-244 (EP-80, EP-90, EP-91, EP-92, EP -93, EP-5) Se-79 

P:CLP;TAL Hetals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA CLP 

·ens F,Cl,S04 (EPA 300.0) 
P/G:Anion 2,N03 (EPA 353.2) 
. G:Cyanide CL 

Gw:Kerosene (8015H 
P/G:Gross alpna/beta (EP- to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu-155,K-40,Ru-106,Na- ~C-30), Total Uranium (EA·OIC) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Np-
237,(RC-101A, RC-622, EP-5) Pu-238, 9/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) sr-90 (RC-306, RC-
303, RC-309, RC-304) Tc-99 (RC-24, RC-60 EP-90, EP-91, EP-92, EP-93, EP-5) Se-79 

P:CLP;TAL Hetals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2) · 
G:Cyanide CLP 

Gw:Kerosene (8015H) 
P/G:Gross alpha/beta (EP-10), Gall'ffl8 Spec to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), Total Uranium (EA·01C) U-235,U-234,U-238 (EP-70, EP-7 , P-5) Np-
237,(RC-101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC- , RC-
303 RC-309 RC-304 Tc-99 RC -24 RC-604 Am-241 Cm-244 EP-80 EP-90 EP-91 EP-92 EP-93 EP-5 Se· 

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

15 · 

Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sa sition 

Disposal Method: Disposed by: Date/Time: 

Cocrments: 

A-6000-407 (12/90) CEF) ~EF061 
Chain of Custody 

.... ' . . . .. · .. ' -~, · .. . 



r-:-:~:--:----r--~qf-+d~~rn¼------------~~~02 
'\(Vesting house 
Hanford Company 

Collector L E ROGERs;:r:c,, fr~AN 
Company Contact LE ROGERS 

Sample 
Number 

• 

•Type of Sample 

Date 
Collected 

A~= Air 

Time 
Collected 

lCSO 

DL, = Drum Liquids 
OS = Drum Solids 

Fi eld ln form c1 t1or1 TMA 

SAMPLE ANALYSIS REQUEST 

S.A.F. # 93-263 Date //·S-93 
Telephone (509) 376-7690 

Number and Type of Sample Containers/Analysis 
Required 

L = Liquid 
0 = Oil 
S = Soil 

1,250ml 
1,250ml 
1,250ml 
1, 125ml 
1, 125ml 
1, 125ml 
J, 125ml 

1, 1000ml 

1,250ml 
1, 250ml 
1,250ml 
1, 125ml 
1, 125ml 
1, 125m l 
, 1 ,1 ~;·- 1 

1, 2 l 
1, 250ml 
1,250ml 
1,125ml 
1, 125ml 
1, 125,;i l 
1, i 2:: .- ·, l 

1, i:.: GL ml 

P:CLP;TAL Metnls,Hg,Ti 
Gs :VOA CLP 
aG:Semi-VOA CLP 

G:Anions F,Cl,S04 (EPA 300.0) 
P/G:An ions t102 , N03 (EPA 353.2) 

G:Cyanide CLP 
Gw:Keroscnc (8015M) 

P/G:Gross alpha/beta (EP-10), Ganma Spec to 
include ,Cs -134,Cs -137,Co-60,Eu- 152,Eu-154,Eu-
155, K-4 0, Ru- 106 , tl:i - 22 (RC-30) , 7otal Ur ani urn (EA -
0 1C) U·235 ,U-234, U· 238 (EP-70 , :: P·7 1, !: r -5) llr, 
... --:- .· .. . - -~c- :·~. ~' r-f. Z- ?., ': C--5 ) ; _ - ':7-'"l,:: ~, :.: ·~'") ! ?'. : 

. _· .. :, , - ~ - : ;_._; , .~..: - 31~: . =. : - , -:·.:. 
~:, , ~r:-604) .; r.1·2 ,-,1, Crn-2 44 ( c:P·:J , EP· 'i0 , ': ?-9 1, 
EP ·92 , EP·93 , EP-5) Se-79 

P:CLP;TAL Hetals,Hg,Ti 
Gs:VOA CLP 
aG:Semi-VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/ G:Anions N02,N03 (EPA 353.2) 
G: Cyani d'! CLP 
·;: •>:r· :_·.--: ~~ " ~P,!''\~': >1 ) 

: :i ~l , .<• !·. 0 , ~u - 1,; 6 , :, ,i ·2 2 ( F. C- SJ) . : o t .-1li..l r .:i ii .... :;; ( :: 1\ · 

01C) U-235,U- 23l, ,U·238 (EP -70 , EP-71, EP -5) tlp -
237,(RC-101A, RC-622, EP -5) P~-238,Pu-239/240 
(EP-80, EP-Bi, EF-5) i-iZ9 ( RC-25, RC-605) Sr-
90 (RC-306, RC-303, RC-309, RC-304) Tc-99 (RC-
24, RC-604) Am-241,Cm-244 (EP-80, EP-90, EP-91, 
EP-92, EP-93, EP-5) Se-79 

P:CLP;TAL Metals,Hg,Ti 
s:VOA CLP 

aG. mi-VOA CLP 
G:An s F,Cl,S04 (EPA 300.0) 

P/ G:Anions lQ2,fl03 (EPA 353.2) 
G: Cy.in I de ct-P, 

:-:·,; : ~i:- r c ~,: r:-~ (CQ~S!J) 
i1 /G : l~ r os s i1 l r=, h0;bc t :1'" t:=P - 10 ), : .:- :::n ~pc.- ~ t o 
incl udc ,Cs - 134, Cs -1 37, c'.~ 0 , E:.;- -,52 , Eu- 154 ,Eu · 
155 , K-~0 , Ru-1 06, Na-22 (RC-JQ), TotalUr nniurn(EA-
01C) U-235,U-234 ,U -238 (EP -7~ P-71 , EP -5) tlp -
237,(RC-101A, RC-622, EP-5) P•J-238..._Pu-2 39/240 
(EP-eO , EP -81, EP -5) 1-129 c;, : - 25 , F.G.;_605) Sr -
90 (RC-306, RC-303, RC-309, RC- 304 ) Tc ~~ (RC-
24, RC-604) Arn-241,Cm-244 (EP - 80, EP-90, Ee - 91, 
EP-92, EP -93, EP · S) Se -79 

SE = Sediment 
SL = Sludge 
SO = Solid 

T = Tissue 
W = Water 
WI= Wipe 

X = Other 

Sp ec ial Handl ing and /or Storage Ma intain a t 4C ; (SOIL) 

Possible Sample Hazards J3: Of- C I ~ 

A-6000 -406 (06/91) ~EF060 
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SAMPLE LOG-IN SHEET 

t I UB N.v<E : PACE : ·of 

RECEIVED BY (PRINT MAXI:): 0, WH1~Tf//~I-<_ LOC·IH·DATE: !.l_-;/-<?,1 
RECEIVED BY (SIGNATURE): r/\) ti'U I .f1 1 M hL-..... 

CORRES?ONDING 

ICE CHEST NO. 7Jo" r_t;-s-8(;7 EPA S.'\MPLE 

I 
ASSIGNED REMARKS: 

SAMPLE TAG LAB CONDITION OF 
If . # If SAMPLE SHIPMENT,ETC 

REMARKS : I 
1. Custody Seal(c) ~ Absent• 811CfnPO I {X_:~ l \f) t./ -~ 

Brolr.en I 
2. C:U.tody Seal Noc: - I 

I e Absent• 3. Chain of Custody I 
Records 

I -----. 
4. Traffic Report• 6/Absent• I 

or P&d: lno list 
I 

s. Airbil l ~Sticker I 
Absent• 

I 
6. Airblll No. :; 2'EC//._~ I 

I 
7. S~le Taos 

~M<" 
I 

8. s::te Too Llctec I 
N rs ustody 

I 
9. S""'{)le Condition: eBrolr.en• I I 

I 
10.0oes infonnation Go• I 

on custody 
I records, troff i c 

reports, ord 

I •~le togs ogre<:7 

I 

f 1-0-1 J 
! 

11.0ete Recieved et L&b: I ' 
12.T~ of Ice chect 'J 'c I 
13.Tirne Recleved: QCf(f) I 

SAMPLE TRANSFER I 
fraction: I 
Area I: 

By: 

On: 

• Coftteot 31.10 end attaoh r~d of r••olutlon 
11,nh••..t !ly : __________________ _ LOQ(>oo~ Ho . : 

O•t• : LOQbOO~ ~•~ No . : _________ _ 

fON OC-1 

• . • • , • •• • I' - ,,J••: ;,.. ..• -... ...... . ''{i, 



---· - ·· --·-------- -- --------------, 
----=· ... , ..... - ...... . 

000004 

From (You, Namej P,leaM Print s ; ~ -
-~My.!.£.-----~KC.-L _(?,I~~)~ 

... J_ .r.: ____ ~ __ .f.,~.c.· :t Al __________ . _ ·· •· •·- .. . . 
Street Address 

,., . .,_, . ...... .. HT AV"-
City .... ..... . ... ... .... 1 • • . • • • • • • · • • •• ••• • • .- . . . . .... . ..... . . . . ··• siai. ... .. . ~ ---\. ~,,. . ... , ___ -,_-______ .... 

Stale lJP Required 

YOUR /NTfRNAJ. 8/WNG REFE1!8'CE /NF0/11,/AT/ON (optkw// (Fnt Z~ dllnt:t,n ,,fl/ ,ppu!' «1.lmjlo,.J 

?. 

111xJi~ING 
16 • m,a I.E1m 

I 2 • FEDO' fAK • 

130rarii<IK 
14 0flllfXIVM 

S--o-n,gt,r -~-=--::,.,-
510~~ 
S6 • ff1J£XI.E1m" 

_52 0 /flla fAK" 

53-• mxx,ox 

54 D nw II/BE 
ao-m.,,.o-n;g,. ,.,,,__. . ...,._..,., 

46•~ 
•1 • Wcl-

t:!t:.~ :-... , 
,oo=~ soo:.. ---r~-----.... ~ .... u-noa. 
__ .,.____ -C..llr ~ 

DELMRY AND SPECIAL HANDLING 
(0-.-,wqund/ 

I • HOU> fflll f'ICX-0/' CF"•., - HJ -

2 ~-ll'fa!MY' . 

3.~~-=-...,.,• • • DAHGE11C1US 5000S ,._....,; 

so 

••. •• ·- •. Stale . - • •• ZJPAequi,ed 

t-;!'--,-.,..,...~-=0~°'9-~_ .. _0o1_. ~0~°'9-~•-·----1 Dec:larld YalueOlaflll . · 
_ __ __ __L_ __ 
Olhorl . 

'+"'::,--------Stal=,....----:;:Zip----t ___ ___ ___ _l __ 
00.,2 

I 

6 • =5-....... o.c.r..-~ I--Jl..-.1......a""'-'-J---'---"--=---""'-'-'~ 

• • ~ · - • 1-:. o""""a,..te/Tt=-.,,.--=-,........,.· -..,.,...-...,F;:-ed-,,Ex:=-,E::-m-pl,..oyee--:-,N-umbef-.---; RMSION DAn· ,,-;;i -
· ·····•- ·- ·- ·· 

~-" .... .. . .. JI _ _ ..... . 

7 • ono Sl"ElW SERVICE 

•• 
' 9 • .~!.~·t~ f'ICK.Ui' 

D 
12 0 .e.~ 00.MRY<•-

: ·~ \ ~~.. =3::: f:XEM Ml 
W· __ X-"\i_- 11ss1 

R«-at Al . . . 0 1t'll-tJ J(ml 

oq.wSlool >• OrboBo• ~ PAWTIDIN 

• 0 e S: c. Release u S.A.. 
2 0 On-Cal ~00 SC Sution Stgn,.rure: 

• 
__ b. , x 

--------------------.---------------------------------

• ..... ... .... , • • 1 •• . - . ·•·":' 
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~ ~ '&r;r ~' r;;: 

~/4 cP z:~ -
\ 

f?.sio O.c~J/o/ J(o?l( 0.t5o5 

IJ/7rt.D J/,'I) -- \ 

, I cf 

--r-------~ 
--,___ -- - ----- - ···---- .,_____ - -- __ __,_ __ 

,____ - .... 
~-----·r--+-=::t-r~t--

~ . 

I 
--~ ----- -.. 

. U)ffilMHC 

~IJ1!frJ1-
o- /(;//Ii 3 

I I 

...... ..... :•~-- -- · . .. 
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GENERAL CHEMISTRY RESULTS 

CASE NO. 11-043 

Soil Sample# 

B09DPO 

CASE NARRATIVE 

Sample B09DPO (A3-11-043-01G, OlI Dup) did not 
exhibit homogeneity. Therefore. the Relative 
Percent Difference for Chloride was 33.3% and 
30.3% for Sulfate. The sample . duplicate. and 
matrix spike was reanalyzed within holding t ime. 
The second analysis also exhibited the same 
inhomogeneity. The second analysis has been 
included only to demonstrate the matrix effects 
on the analytes concentration. 

No other problems were encountered during sample 
analysis. All QC results were acceptable. 

Maureen Parrish 

• ,.:.::__ :· ·. . •' ... . :.._,·, .. • , · ... ' ... 

.· · .... 

000006 

.·' . , ·•. ··.: . . · .. ~ .. ·;· 
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'IMA Inc. REPORT Work Order# AJ-11- 043 
Receive d: 11/10/93 Results by Sample 

SAMPLE I D ~B~0~9~D~P~O _________ _ FRACTION 01G TEST CODE WCCLPS NAME .Anions in Solids 

Date & Time C~llected =1=1~/0~S~/~9=3~---- Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS hlfil.I 

Chloride 300 .C 9 . 5 mg/kg 2 . 0 

-
Fluoride 300 . C 1. 9 ·mg/kg 1.0 

Sulfate 300. C 14 mg/kg 10 

FORM I 

.. ··- - -
. :•;-; .. ....... ·-: . . ~•.; .. . 1-;.; 
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CASE NARRATIVE 

LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

TMA / ARLI 

11-043 

WESTINGHOUSE HANFORD COMPANY 

November 10, 1993 

1 .0 DESCRIPTION OF CASE : 

2 .0 

3.0 

One soil sample was analyzed for TCL Organics- Volatiles and 
Semivolatiles according to the USEPA Contract Laboratory Program (CLP) 
Statement of Work for Organic Analysis, Revision OLM0l.8. The 
Extractable Hydrocarbons in the Kerosene Range (K) were analyzed 
according to the SW-846 Method 8015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE I D LAB ID REQUESTED MATRIX 

B09DP0 A3-ll-043-01A V SOIL 
B09DP0 MS A3-ll-043-01B V SOIL 
B09DP0 MSD A3-ll-043-01C V SOIL 
B09DP0 A3-ll-043-01D sv SOIL 
B09DP0 MS A3-ll-043-01E sv SOIL 
B09DP0 MSD . A3 - ll-043-01F sv SOIL 
B09DP0 A3-ll-043-01J K SOIL 
B09DP0 MS A3-ll-043-01K K SOIL 
B09DP0 MSD A3-ll-043-01L K SOIL 

COMMENTS : 

3.1 SHIPPING AND DOCUMENTATION : 

All of the samples were received intact and properly documented. 

3.2 ANALYSIS 

3.2.1 VOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL: 

The samples were analyzed by heated purge within the CLP SOW 
holding times. 

All of the QC results were within the limits specified by the 
EPA CLP SOW. 
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000082 
TUNES : 

All BFB tunes were i nj ected di~~ctly into the GC/MS 
instrument. 

3.2.2 SEMIVOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL 

The samples were extracted a nd anal ~·zed within the contract 
required holding times. 

Di-n-butylphthalate was detected in ~:1 of the samples and the 
blank at concentrations that were below the CRQL. The 
compound bis (2-Ethylhexyl)phthalate -...,as also found in the 
sample B09DP0 and B09DP0MS a t conc~~t rations less than the 
CRQL. 

In sample B09DP0MS, 4-Nitrophenc: was detected at a 
concentration that exceeded the cal :..~ration range, and was 
therefore "E" qualified. In add:..:::..on, the matrix spike 
recovery of 4 - Nitrophenol i n sampl e 3 09DP0MS was above the 
advisory QC limit. In accorda11ce ·...,ith CLP protocol, no 
further action was required. 

Ail of the other QC results were wit~i n the limits specified 
by the EPA CLP SOW. 

3.2.3 EXTRACTABLE HYDROCARBONS "KEROSENE ~GE" COMMENTS 

SEQUENCE NOTES 

The sequence was started on 11/1 3/ 93 and was analyzed 
according to the SW-846 Method 8015M. The initial calibration 
consisted of 5 different levels of t~e Kerosene standard that 
ranged from approximately 200ppm to 2000ppm. The continuing 
calibration at the l000ppm level was :..~jected amongst a series 
of samples, in order to verify the i~strument stability. The 
%RSD in the initial calibration and ::~e %Din the continuing 
calibration were below their 20% and : 5 % limits, respectively. 

SAMPLE NOTES : 

LOW LEVEL SOIL 

The samples were extracted and analyzed for extractable 
hydrocarbons in the Kerosene range wi :: ~ in the required holding 
times. Approximately 20g of the sample was extracted and 
concentrated to 5 mL. 

There were no hydrocarbons detected in any of the samples. 
Sample B09DP0 was spiked with Kerosene and the matrix spike 

: . .. , .. · ... · • ·:-', 
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recoveries were ~5% f or both the MS a nd the MSD. A blank 
spike was prepared at the same time, and had a 73% recovery. 

All of the QC results were within the limits specified by the 
EPA CLP SOW. 

We certify that this ~ata package is in compliance with the terms 
and conditions of ~he contract, both technically and for 
completeness, for o c~er than the conditions detailed above. 
Release of the data in this hardcopy data package and in the 
computer-readable dat~ submitted on diskette is authorized by the 
Laboratory Manager o r ~is designee, as verified by the following 
signatures. 

777~ £Y'~. 
Maureen Parrish /J/2/cry 
Project Manager 

• • • ~ 1 · •• :. • , • ·, \. ~- - ••• 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 

BO~:JPO 
Lab Name: TMA / ARLI Contract: ~W=H~C~----

Lab Code: TMALA Case No.: 11043 SDG No.: NA SAS No . : ~NA~-- ---

Matrix: (soil/water) SOIL Lab Sample ID: A31--.043-01A 

Sample wt/vol : 5.0 (g/mL) _G_ Lab File ID: 311 ~5 R03 

Level: (low/med) LOW Date Received: 11/:.0/93 

% Moisture: n ot dee. __ 4 Date Analyzed: 11C6/93 

ID: Dilution Factor: 1. 0 GC Column: ~P=A~C~K-=---

Soi l Extract Volume: 

2. 00 (mm) 

(uL) Soil Aliquot Volume : ___ (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane ---------
75-01-4---------Vinyl Chloride --------75 - 00 - 3 - - - - - - - - - Chlo roe thane ----------
75-09-2-.--------Methylene Chloride 
67-64-1---~-----Acetone ------
75-15-o~-~------Carbon Disulfide -------75-35-4---------1,l-Dichloroethene ------75-34-3---------1,l-Dichloroethane ------540-59-0--------l,2-Dichloroethene (total) __ 
67-66-3---------Chloroform -----------107-06 -2- - - - - - - -l, 2-Dichloroethane ------78-93-3---------2-Butanone -:--:,----,--------71 - 55 - 6 - - - - - - - - - l, l, l - Tri ch lo roe thane 
56-23-5---------Carbon Tetrachloride----
75-27-4---------Bromodichloromethane -----78-87-5---------1,2 - Dichloropropane _____ _ 
10061-01-5------cis - l,3-Dichloropropene 
79-01-6---------Trichloroethene ---
124-48-1--------Dibromochloromethane -----79-00-5---------1,l,2-Trichloroethane -----71-43-2---------Benzene ------------10061 - 02 - 6 - - - - - - trans - l, 3 - Di ch lo r op rope n e 
75-25-2---------Bromoform _________ ==== 
108-10-1--------4-Methyl-2-Pentanone -----
591-78-6--------2-Hexanone -----------127-18 -4 - - - - - - - -Tetrachloroethene -------
79-34-5---------1,l,2,2-Tetrachloroethane 
108-88-3--------Toluene __________ ==== 
108-90-7--------Chlorobenzene ---------100-41-4--------Ethylbenzene ---------100 - 42 - 5 - - - - - - - - Styrene-,-__________ _ 
1330-20-7-------Xylene (total) --------

FORM I VOA 

10 u 
10 u 

I 

10 :u 
10 l u 

3 ! BJ 
6 I J 

10 !u 
10 !u 

I 

10 ' U 
10 ~u 
10 :u 
10 :u 

I 

10 : U 
10 u 
10 i u 
10 !u 
10 u 
10 l TJ 

10 ! T" 'T 

10 i ~ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

' 10 , U 
2 I J 

10 u 
10 u 
10 u 
10 u 

•• ~ · M ' , • • 0 0 

3/90 



Lab Name: 

9713505102053 
lE 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

TMA/ARLI Contract: ~W~H~C=-------

000085 
EPA SAMPLE NO . 

B09DP0 

Lab Code: TMALA Case No.: 11043 SAS No.: ~N~A~-- SDG No. : . _N_A __ 

Matrix: {soil/water) SOIL 

Sample wt/vol: 5.0 

Level: (low/med) LOW 

% Moisture: not dee . __ 4 

GC Column: ~PA==C=K __ _ ID: 

Soil Extract Volume: 

Number TICs found: __ o 

Lab Sample ID: A311043-01A 

(g/mL) _G_ Lab File ID: 31116R03 

Date Received: llil0i93 

Date Analyzed: llil6i93 

Dilution Factor: 1.0 2. 00 (mm) 

(uL) Soil Aliquot Volume: ___ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UGiKG 

FORM I VOA-TIC 3/90 

.... ··- ,:.- ·. ·.:-.::··~;,.· .. . 



000086 
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGA.:.~:cs ANALYSIS DATA SHEET 

B09DP0 
Lab Name: =T~MA~/~A=R=L=I=------------ Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No. : 11043 SAS No. : ~N~A __ _ SDG No. : ~NA~--

Matrix: ( soil/water) SOIL Lab Sample ID: A311043-01D 

Sample wt/vol: 30.2 (g/mL) _G __ Lab File ID: 31202S08 

Level: (low/med) LOW Date Received: 11/10/93 

% Moisture: 4 decanted: (Y/N) !'::!._ Date Extracted: 11/13/93 

Concentrated Extract Volume: 5 00.0 (uL) Date Analyzed: 12/02/93 

Injection Volume: ---=2'--'-.-=-0 ( '.,.!l..,) Dilution Factor: 1.0 

GPC Cleanup: 

CAS NO. 

(Y/N) y_ 

COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

108-95-2--------Phenol 340 
lll-44-4--------bis(2-Chloroethyl)Ether 340 
95-57-8---------2-Chlorophenol 340 
541-73-L--~-----l,3-Dichlorobenzene 340 
106-46-7--------1,4-Dichlorobenzene 340 
95-50-1~-~------l,2-Dichlorobenzene 340 
95-48-7---------2-Methylphenol 340 
108-60-1--------2,2'-oxybis(l-Chloropropane)_ 340 
106-44-5---- - ---4-Methylphenol 340 
621-64-7--------N-Nitroso-Di-n-Propylamine __ 340 
67-72-1---------Hexachloroethane 340 
98-95-3---------Nitrooenzene 340 
78-59-1---------Isophorone 340 
88-75-5---------2-Nitrophenol 340 
105-67-9--------2,4-Dimethylphenol 340 
111-91-1--------bis (2-Chloroethoxy)Methane -- 340 
120-83-2--------2,4-Dichlorophenol 340 
120-82-1--------1,2,~-Trichlorobenzene 34:0 
91-20-3---------Naphthalene 340 
106-47-8--------4-Chloroaniline 340 
87-68-3---------Hexachlorobutadiene 340 
59-50-7---------4-Chloro-3-Methylphenol 340 
91-57-6---------2-Methylnaphthalene 340 
77-47-4---------Hexachlorocyclopentadiene __ 340 
88-06-2---------2,4,6-Trichlorophenol 340 
95-95-4---------2,4,5-Trichlorophenol 830 
91-58-7-------- - 2-Chloronaphthalene 340 
88-74-4---------2-Nitroaniline 830 
131-11-3--------Dimechylphthalate 340 
208-96-8--------Acenaphthylene 340 
99-09-2---------3-Nitroaniline 830 
83-32-9---------Acenaphthene 340 
51-28-5---------2,4-Dinitrophenol 830 

FORM I SV-1 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 

· .. •' -.-...... 



97113505 ~ 2055 
000087 

lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B09DP0 
Lab Name: ~T~MA~/~A=R=L~I~-------- Contract: .:...:.W=H-=C ___ _ 

Lab Code: TMALA Case No.: 11043 SAS No . : =-N=-=A'----- SDG No. : =N-'--'A'--_ 

Hatrix: ( soil/water) SOIL Lab Sample ID: A311043-01D 

Sample wt/vol : 30.2 (g/mL) _G_ Lab File ID: 31202S08 

Level: (low/med) LOW Date Received: 11/l0L'.93 

% Mois t ure: 4 decanted: (Y /N) R__ Date Extracted: 11L'.13L'.93 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 12 L'.02 L'.93 

Injection Volume: ----=2~-~o (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) y_ pH:~ 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UGL'. KG 

100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran -----------------------------------121-14-2--------2,4-Dinitrotoluene -----------606 - 20 - 2 ~ - - - - - - - 2, 6 - Dini trot o l u en e 
84-66-2---~-----Diethylphthalate -----------
70 05-72.:.. 3 -.- - - - - -4-Chlorophenyl-phenylether 
86-73-7---------Fluorene_....,.~~------------------~--
100-01-6--------4-Nitroaniline ----------------534 - 52 - l - - - - - - - - 4, 6 - Dini tr o - 2 - methyl phenol 
86-30 - 6---------N-Nitrosodiphenylarnine (l)--
101-55-3--------4-Bromophenyl-phenylether --
118-74-1--------Hexachlorobenzene ________ =---=---
87-86-5--- - -----Pentachlorophenol 
85-01-8---------Phenanthrene ------------
120-12-7--------Anthracene 
86-74-8------ - --Carbazole ---------------------=---:---:----:::---------------
84-74-2---------Di-n-Butylphthalate 
206-44-0--------Fluoranthene ----------
129-00-0--------Pyrene _______________________ _ 
85-68-7---------Butylbenzylphthalate ________ _ 
91-94-1---------3,3'-Dichlorobenzidine -------56-55-3---------Benzo(a)Anthracene -----------117 - 81 - 7 - - - - - - - - bis ( 2 - Ethyl hex y l) Ph th al ate 
218-01-9--------Chrysene ____________________ -_~_-
117-84-0--------Di-n-Octyl Phthalate ---------205 - 99 - 2 - - - - - - - - Benz o ( b) Fluor ant hen e ---------207 - 08 - 9 - - - - - - - - Benz o ( k) Fluor ant hen e ---------50 - 32 - 8 - - - - - - - - - Benz o (a) Pyre n e -,,-,---------------193 - 39 - 5 - - - - - - - - Ind en o ( l, 2, 3 - c d) Pyre n e -------
53-70-3---------Dibenz (a,h)Anthracene --------191 - 24 - 2 - - - - - - - - Benz o ( g, h, i) Pery le n e ---------

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

830 
340 
340 
340 
340 
340 
340 
830 
830 
340 
340 
340 
830 
340 
340 
340 

65 
340 
340 
340 
340 
340 

39 
340 
340 
340 
340 
340 
340 
340 
340 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
BJ 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 

Q 

3/90 

. . ·- ... . ······ - ; ... ; .. ... 



--------··- - ----- --- ---------

97 ii 3505 * 2056' 
lF 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA=..:.L../=A=R=L=I'---------- Cont~act : ~W=H=C ___ _ 

000088 
EPA SAMPLE NO. 

B09DP0 

Lab Code: TMALA Case No.: 11043 SAS No.: NA ~--- SDG No. : ~N~A __ 

Matrix: ( soil/water) SOIL 

Sample wt/vol: 30.2 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: 4 decanted: (Y/N) R.._ 

Concentrated Extract Volume: 500.0 {uL) 

Injection Volume: ---=2..:..•~o (uL) 

GPC Cleanup: (Y/N) y__ pH: .2....:...1. 

Number TICs found: _lQ 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

RT EST. 

A311043-01D 

31202S08 

11/10/93 

11/13/93 

12/02/93 

1.0 

CONC. Q 

================ ============================ =======:.:: ============= ----------
1. UNKNOWN HYDROCARBON 6.87 5700 J 
2. UNKNOWN HYDROCARBON 7.17 380 BJ 

, 3. . UNKNOWN HYDROCARBON 8.17 830 BJ 
4 . UNKNOWN ALCOHOL 8.53 760 BJ 
5. UNKNOWN HYDROCARBON 10.95 140 J 
6. UNKNOWN HYDROCARBON 11.75 790 BJ 
7. UNKNOWN CARBOXYLIC ACID ESTE 20.73 1000 BJ 
8 . HEXANEDIOIC ACID ESTER 25.63 240 BJ 
9. UNKNOWN ALK.ANE 28.37 100 J 

10. UNKNOWN ALK.ANE 30.87 340 J 

FORM I SV-TIC 3/90 

- . -·-··---
• .. . ~.. • _ . ..... . ~- .-..:.·~ . . -.'."••.::t --,·-·· 



000329 
TMA Inc. RRPORT Work Order ff AJ-11-043 

Received: 11/10/93 Results by Sample 

SAMPLE ID =B~0~9~D~P~O'----------- FRACTION 01J TEST CODE 801SMS NAME EPA 8015H EXTRACT. 
Date & Time Collected =1=1L/~O~S~{~9~3 ____ _ 

MOD I ?IED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Cl0 

Matrix: ~SO~IL~-
Date Analyzed : 12/0: / 93 

Dilution factor : 1.00 
Concentration Units: ma/Kg 

Sarr.ple 
Compound Result 

Kerosene Range ND 

- C16 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

PQL 

5.0 

NA 

NA 

NA 

ND Not detected at the speci:ied limits 

Form I 

Category _____ _ 

. , ·. . .. . . . ~ ... . - . . . ..: 



97~3505 .. 2058 

Page 1 Slcinner&She,._.. REPORT York Order# S3-11-126 
Received: 11/11/93 12/22/'13 14:53:05 

REPORT TMA/NORCAL PREPARED TMA / Skinner & Sherman Labs. 
TO 2030 Wright Avenue 

Richmond. CA 94804 

ATTEN Dan Steurmer 

CLIENT HANFORD NOR 
COMPANY TMA/NORCAL Hanford 

FACILITY Richmond CA 

\.IORK ID N3-11-063 
TAKEN By client 

SAMPLES ,-1 

TRANS ~Fed=e::.:.x,..._ ________ _ 
TYPE =So~1~·l ____________ _ 

P.O. # N3·11·063 
INVOICE under separate cover 

BY 300 Second Avenue 
P.O . Box 521 
Waltham. MA 

ATTEN Cli ent Services 
PHONE (617) 890-7200 

02254 CERTIFIED BY 

CONTACT ""DP'------

SAMPLE IDENTIFICATION 
01 B090PO 

TEST aDES and NANES used on this worlcorder 
~ Ni trate/Nitrite in Soils 

Q1 8090POD 
01 B090POS 
02 LCSS 



9713505 .. 20,9 

Page 2 Skirner&She,._.. REPORT York Order ti 53-11-126 
Received: 11/11/93 

SAMPLE ID =-B090=-'--PO __________ _ 

IIITR_S __ 1""'1"".--'-4 
mg N/kg 

SAMPLE ID =-B090 .......... POO ..... _______ _ 

IIITR_S __ 7:....: • ..,_79..:.. 

mg N/kg 

SAMPLE ID =-B090 .......... POS"'""""--------

IIITR_S _ ___,25=-=-•..a.4 

mg N/kg 

SAMPLE ID =-LCSS='---------

IUTR_S . 2.06 

mg N/L 

Results by S~le 

SAMPLE# 01 FRACTIONS: :.:A _____________ _ 

Date & Time Collected ..,_1..:..1{...,05~/~93"----- Category :SO:.:.:IL=------

SAMPLE# .Q1 FRACTIONS: :B _____________ _ 

Date & Ti me Col l ect ed ..:.1 .... 1 /'-'05=-<-/-=-93=----- Category :SO:.:.:IL=------

SAMPLE# 01 FRACTIONS: :C _____________ _ 

Date & Time Collected ..,__1.,_.1/...,05<:::.L/~93"----- Category =SO~I,.,L"----

SAMPLE # 02 FRACTIONS: <>A _____________ _ 

Date & Time Collacted not specified Category =-SO""'Ia.aL"----



97~3505~2060 

Page 3 Skirr.er&Sheraan REPORT Worlc Order# 53-11-126 
Received: 11/11/93 12/22/93 14:53:05 

TMA/NORCAL Hanford 

Q U A L T y C O N T R O L 

MATRIX SPIKE 
S~le ID S~le Result Spike Added Spike Result X Recovery 

S311126·01 

DUPLICATE 
Sall1)le ID 

S311126-D1 

11.4 mg/kg 

Sllll1)le result 

11.4 mg/kg 

QUALITY CONTROL SAMPLES 
Saq,le ID True Value 

LCS 2.00 mg/L 
Prep blank 

19.8 mg/kg 

Duplicate Result 

7.79 mg/kg 

FOU'ld Value 

2.06 mg/L 
<0.25 mg/L 

25.4 mg/kg 

Relative X 

Difference 

37.6 

Percent 
Recovery 

103.0 

70.7 

\ 



97 ii 3505 * 2061 

Page 4 Skirner&Sherari REPORT Work Order# S3-11-126 
Received: 11/11/93 Test Methodology 

TEST COOE !!I!..£ NAME Nitrate/Nitrite in Soils 

The sa~le was extracted with deionized water a.nd analyzed in accordance with 
Method for Chemical Analysis o_f Water and Wastes EPA-600/4-79-020, March 1979, 
Method 353.2 (modified) 



! I . 

97 ~3505~2062: 
TMA/Skinner & Sherman Laboratories 

Sample Login Sheet 

Workorder s_- 11 - I¼ Client Ho:omc::! . Nnc Number/I'ype of Samples __ \ ___ ...--_ 
Pro~l CL£ Turnaround . 3-:} -cooler Temp: ___ 0 C,or NI A Cooler@/No 
Custodian: o. -~e AV ~r & u 6ctf? ~ SDG/Batch# N vt: 
Custody Seal: ~Absent/~otClient Case# ~11'''1®; 's 
Purchase Order/Con~~ N3-1\::cto3 Client Co~San,he? -
Tog#: Present/ Absen1®1(See coq Chain of Custody€!0bsent/NA,# _____ _ 

Sample Containers - ntac - roken Comment: ---------------0.i en t Comment? o ~----------~--=-:~~~--------Sample labels agree with Chain of Custody Information Yi · ~~Comment) 
Client paperwork agrees with samples and Chain of Custo y? ~No (Comment) 
Shipment Dates: 11 /ll{A3 
List any date with paperwork/shipment problems & specify the problem: 

,., , ft vv 
Client ID Received 

ll f ll/q3 
pH* 

wA--
Test(s) & QC Holding Tunes 

1 B~qoe1> 
2 3---===-====-=---=-===-========:;;::--

(\h~ INo ~, D, s 

4 -----
____ 

5 ----- ------- --- ---"------ ----
6 -----
7 -----
8 -----
9 ----- --- ---- --- -------- -----

10 -----
11 ----- --- __ .,...__ --- ------=---- -----
g ={' ;;tj-DJZ 
14 brr;_,_'-~---------
15 -----
16 ----~ 
17 __ __,"--- --- ---- --- --------
18 -------
19 _..::.=-=====:-_=-=-=-=--=-:========-====--:====--___(..L., 
20 -----
These samples are from a site known to have Radioactive Contamination: Yes (___,,,/ No 
These samples have detectable amounts of Radioactive Material: Yes S--.<:::- No __ _ 

Subcontract:Yes/No,To: Date: ---------------- -----
Reviewed Date -------- --------
* EPA/CLP required 

023 
Rev 1.7 Page: Z.5 



97~3505.2063 
PAGE 1 TNA/llorcal CHAIN OF CUSTODY 
RCVD : 11/10/93 DUE: 12/15/93 11/10/93 13:04:57 

ORD I 113-11-063 
ICEEP: 12/15/94 DISP: S 

DASH SAMPLE IDEIITIFICATIOII STORED TESTS for FRACTIONS with work in DEPT: SU and CATEGORY 

018 - S B090PO 

01F-S B09DPO MS 

01G - S B09DPO DUP 

01H - S LC S 

s&s 

s&s 

s&s 

s&s 

I \IH001 

I \IH0D1 

I \IH001 

I \IH001 

',/H002 

I. H002 

IJ H002 

li H002 

',/HQ04 

'>IH004 

\IH004 

'>IH004 

\/HOOS 

'>IHOOS 

\IH233 

'>IH233 

\/HOOS .'>IH233 

\/HOOS \IH233 

\IH390 

\IH390 

\IH390 

\IH390 
==== ===== === === == =============================================== ========================================= 

DATE 

11-10-93 
TRAIISFERRED TO 

.St.S 
DATE 

II~ 
~ECEIVED BY 
~ J mo~~ 



-==========================·-··--~ 
' . I 

·· ·- ; . . , -.~· - ·· --~ v~ -. . _. ... _. , . 
•: .. _ :-

·--- ·-- ··------- ··--·-····- · 

WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 
NITRATE/NITRITE 

Case No. N3-11-060 
(TMA/Skinner & Sherman W .O. No. S3-11-106) 

January 10, 1994 

TMA Master Work Order N3-11-060 

TMA 



9713505.2065 
~ A - ---- ----- ----- ----- ---- ---- - - -- - - -- - - -
Thermo Analytical Inc. 
Skinner & Sherman laboratories Inc. 

QUALITY ENVIRONMENTAL SERVICES 

-~--

·-·~--TMA -·. .. ........ 
":' - .:,... 

• . Jhermo Analytical Inc. 4

- • 

Skinner & Sherman Laboratories Inc . . 

Report for 

TMA/Norcal 

WORK ORDER #5311106 

300 Second Avenue, P.O. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 

1-800-4 LAB TEST FAX (617) 890~ 3883 

Scientific Services Since 1922 

?··:"/:. 



Page 1 
Received: 11/09/93 

REPORT THA/NORCAL 
TO 2030 Wright Avenue 

Richmond, CA 94804 

ATTEN Dan Steurmer 

CLIENT HANFORD NOR 
Cc»4PANY THA/NORCAL Hanford 

FACILITY Richmond CA 

\IORK ID N3-11-060 
TAKEN By Client 

Ski!Yler&She,._, REPORT York Order I S3-11-106 
12/22/93 15:05:20 

PREPARED THA / Skinner & Sherman Labs. 

SAMPLES~ 

BY 300 Second Avenue 
P.O. Box 521 
Waltham, MA 

ATTEN Client Services 
PHONE (617) 890-7200 

02254 CERT! FI ED BY 

CONTACT "'DP'-----

TRANS ~Fed=e_,x _________ _ 

TYPE Soil N03N02 
P.O.# N3-11·060 

INVOICE under separate cover 

SAMPLE JDEIITIFICATIOII 

.Q1 809904 

.Q1809904 Dup • 

.Q1809904 Spike 
02 809905 
03 809906 
04 809907 
05 809908 
06 Soil LCS 

TEST C(l)ES and NANES used on this workorder 
~ Nitrate/Nitrite in Soils 



97~3505ii2067 

Page 2 Skirw,er&Shel'WW'! REPORT York Order I 53-11-106 
Received: 11/09/93 

I 
I 
I 
I 
I 
I 

SAMPLE ID =8-=-09904;;.a..::...:-_______ _ 

NITR_S 68.7 
mg N/kg 

SAMPLE ID 809904 0\5). 

NITR_S 65.9 
mg N/kg 

SAMPLE ID 809904 Spike 

NITR_S 88.0 

mg N/kg 

SAMPLE ID 809905 

NITR_S 106 

mg N/kg 

SAMPLE ID 809906 

NITR_S. __ --'1""'97.:. 

mg N/kg 

SAMPLE ID :80990=~7.,___ ______ _ 

IIITR_S. __ .:.:15:.:•=3 

mg N/kg 

SAMPLE ID =809908-=-...... =---------

IIITR_S _____ 12 __ • ___ 1 

mg N/kg 

Results by Sallple 

SAMPLE# 01 FRACTIONS: :.:A _____________ _ 

Date & Ti me Col l ected ..:.1 0:.i[c..:29.._/'-"93=---- Category :SO:.:l:.::L.__ __ 

SAMPLE# 01 FRACTIONS: .!::.8 _____________ _ 

Date & Time Collected ..:.10:.i[c..:29:..<.L./93c;::.. __ _ Category ;:::SO:.:l:..:L'-----

SAMPLE# ,!U FRACTIONS: .:C _____________ _ 

Date & Time Collected ..:.10::.i[c..:29~@=---- Category .:S0:.:1:.::L.__ __ 

SAMPLE# 02 FRACTIONS: :.:A _____________ _ 

Date & Time Collected ..:.1_.1/ ... 0""'1/'-"93=---- Category .:S0:.:1:.::L.__ __ 

SAMPLE# 03 FRACTIONS: :.:A _____________ _ 

Date & Ti me Col l ected ..,_11.,,.[c..:0c:..1 flt.='---- Category ;:::S0:.:1:..:L __ _ 

SAMPLE# 04 FRACTIONS: .,A.__ ____________ _ 

Date & Time Collected ..:.1..,.1/'-=0=2'-'/fll=---- Category =SO=l:.::L.__ __ 

SAMPLE# 05 FRACTIONS: :..:A.__ ____________ _ 

Date & Time Collected ..:.1..,.1[...:0=2/fll'-"=-='---- Category .:S0:.:1:.::L.__ __ 



97113505 .. Z06B 

Page 3 Skirner&She,._.. REPORT \lork Order# 53-11 - 106 

Received: 11/09/93 Results by ~le 

SAMPLE ID :SO::.;i:..:l:....::.LCS=. ______ _ SAMPLE# 06 FRACTIONS: A:.:_ ______________ _ 

Date & Time Collected not specified Category SOIL LCS 

NITR_S 2.04 

mg N/L 



9~ ~ 3505 ')069 .I n ..... c. .l 

Page 4 Skinier&Sh~ REPORT York Order• 53-11-106 
Received: 11/09/93 12.n2/93 15:05:20 

TMA/DCAL Hanford 

Q U A L I T Y C O M T R O L 

MATRIX SPIKE 
S~le ID S~le Result Spike Added Spike Result X Recovery 

S311106-01 

DUPLICATE 
S~le ID 

S311106-01 

68.7 mg/kg 

S~le result 

68.7 mg/kg 

QUALITY CONTl!OL SAMPLES 
Saq,le ID True Value 

LCS 2.00 mg/L 
Prep blank 

20.0 mg/kg 

Duplicate Result 

65.9 mg/k.g 

Fouid Value 

2.04 1119/L 
<0.25 mg/L 

88.0 mg/kg 

Relative X 

Difference 

4.2 

Percent 
Recovery 

102.0 

96.5 



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

97113505 .. Z070 

Page 5 Skirner&Shera.t REPORT Work Order ti S3-11-106 
Received: 11/09/93 Test Methodology 

TEST COOE !!.!.!!_£ NAME Nitrate/Nitrite in Soils 

The sa~le was extracted with deionized water and analyzed in accordance with 
Method for Chemical Analysis of Water and Wastes EPA-600/4-79-020, March 1979, 
Method 353.2 (oodified) 



97113505 .. ZO? I 

TMA/Skinner & Sherman -Laboratories 
Sample Login Sheet 

r 

Workorder 53-I1-/()G Client //,,J.1k,/J ,,/Jo/Number/Type of ~pies 5 5 O I J 5 
Protocol L? Turnaround 33 cf4¢:J Cooler Temp: 'd ~or NI A Cooler®/No 
Custodian: .~r & # ;::,e~ K SDG/Batch# .J 0: 
Custody Seal: s bse~Not Clie..'lt Case# A,) J-- I l-()6{) 
Purchase Order/Contract# JL)..?.:.. /1-{J" 0 Client Contact 0 . 5" -1 ;;z; ~ 
Tog#: Present/ Absen~/(See COC) Chain of Custod~ Absent/NA,# _____ _ 

Sample Containers - ~t/Broken Comment:-_______________ _ 

Client Comment? Y~----------------------
Sample labels agree with Chain of Custody Information ~No (Comment) -
Client paperwork agrees1with samples and Chain of Custody? ~o (Comment) 
Shipment Dates: / / jP/tfl __ _ 
List any date with paperwork/shipment -pro-bl-em-s & specify the problem: 

Client ID Matrix Received pH* 
1 I3094©L{ 501 l I ,/,o/<tJ N/4 

~• $$$ 
10 -----
11 ----- --- ___ ,,.....,:::;;; 
12 -----
13 ----- _ _,.._ -----
14 

-----,,F ·---
15 -----
-16 ------

Test(s) & QC 
j , 5 ,A.kJ3/Jo-Z.. 

l 
Holding Times 

.q 

17_--=:::===-===--=-=-=-=-=-=-=-=-=-:--:-=...;:-=-==-=::;::::,.,../-...----A-~~ ---,1-.,+-~-+ 
18 -----
19 ----- --- --""'""<::--
20 _____ --- ----- --- ------- _-,1-/ __ _ 

7 
These samples are from a site known to have Radioactive Contamination: Yes~No/"' 
These samples have detectable amounts of Radioactive Material: Yes ___ ~_ o_✓_-__ 
Subco~ _______________ Datef_.,_; ___ _ 

Reviewed Date -------- --------
* EPA/CLP required 

023 
Rev 1.7 Page: 
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~;; t;l1:.: 1; p·•i f: Ai~ 
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97 ii 3505 ?O"";r 

Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Cus tody Fo rm In i t i ator L E ROGERS 
Company Cont ac t L E ROGERS 
Project Oes ignat i::,n/ Sampling Locations 

Ice Chest No. ::::,,y'\ L-~'::, 
200-UP-2 

Bill of lading/A i :-b~jof €; ~\C\0\-0°"56\ 
Method of Shipment ~RNicfii AIR SERVICE 
Sh ipped to THA -~~------.,....------
Possible sample Hazards/Remarks Keep samples at 4C (SOIL) 

Sample Identification 
1 ) 

l3~o'-\ 
..-r;,2sm1 P/ G:Anions N02,N03 (EPA 353.2) 

Telephone 3 76- 7690 ~~~~-----
Collection Date \O-J..5.-5. ~ 
Field Logbook No. EFL-1O91 

Offs i t e Property No.IL.. "f>tt:0-d):J'"'A,-':\\ 

,..l-;-1000ml P/G:Gross beta (EP-10), Total Uranium (EA-01C) U-235,U-234,U · 238 (EP-70, EP-71, EP-5),Tc-99 (RC- 24, RC-604) 

1, . s N02,N03 (EPA 353.2) 
1,1000ml P/G:Gross beta Uraniun (EA-01C) U-235,U -234,U- 238 (EP-70, EP-71, EP-5),Tc-99 (RC- 24, RC -604) 

3 ) 
1, 125ml P/ G:Anions N02,N03 (EPA 353.2) 

1, 1000ml P/ G:Gross beta (EP-10), Total Uraniun (EA -01C) U-235,U-234,U-238 

, Rel inqui shed by: 

Relinqui shed by: 

Disposal Method: 

Conments: 

A-6000 -407 ( 12/90 ) {EF) ~EF061 
Cha in of Cus tody 

., 

Chain of Possession 

Received by: 

Received by: 

Received by: 

Final 

Disposed by: 

Oate/T ime : 

//-9-9 3 //'/~ 
Date/Time: 

Date/Time: 

Date/Time: 

Date/T ime: 



971135•;=?074· ' 
Westinghouse 

SAMPLE ANALYSIS REQUEST Hanford Company 

Collector LE ROGERS S.A.F. # 93-263 Date \ o -?..°\-°\";I . 
Company Contact L E ROGERS Telephone (509) 376-7690 

Sample * Date Time Number and Type of Sample Containers/Analysis 
Number Collected .Collected Required 

1, 125ml ?/G:Anions N02,N03 (EPA 353.2) 

BcA9&f :'5 10-~~ .. 93 l?...07 1, 1000ml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) 
U-235,U-234,U-238 (EP-70, EP-71, EP·5),Tc·99 (RC-24, RC-604) 

1,125ml P/G:Anions N02,N03 (EPA 353.2) 

---- MJJJ 
1-, 1000ml ?/G:Gross beta (EP-10), Total Uraniun (EA·01C) 

U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

I ,i .. a._9,_.9 z 
1, 125ml ?/G:An10 '" -- 1n,; <EPA 353.2) 

1,1000ml e1c,c,o,, beta CEP-~1C) 
U-235,U-234,U-233 (EP-70, EP-71, EP-5),Tc-99 (RC· RC-604) 

*Type of Sample A= Air L = Liquid SE = Sediment T = Tissue X = Other 
DL = Drum Liquids. 0 = Oil SL = Sludge W = Water 
OS = Drum Solids S = Soil SO = Solid WI= Wipe 

Field Information TMA 
Special Handling and/or Storage Maintain at 4C 

' 
(SOIL) 

Possible Sample Hazards kJON6 "°Tt::-.D 

A-6000 -406 (06/91) ~EF060 



q .. ;, z50 I • .J. 
Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator ---=L--=E'---'-R=O'-"G""E""'"R-'-'S'---------------

Company Contact ---=L--=E'---'-R'-"'O"""G'-"E'-'-R=S=---------------
Project Designation/Sampling Locations 200-UP-2 

Ice Chest No. ~L.-"3SS 
Bill of Lading/Airb_jiJ,t.No. 'd..5' \ 90\0~ \ 
Method of Shipment v:m,E~ilrc~~ AIR SERVICE 
Shipped to _...:.T..:..;M::...A,__ __________ _ 

Possible Sa"l)le Hazards/Remarks Keep samples at 4C (SOIL) 
Sa"l)le Identification 

:Bc:1\9-05 
-"f, 125ml P/G:Anions N02,N03 (EPA 353.2) 

Telephone =3-'-7-=-6_--'-7-=-6=9-=-0 ___ _ 

Collection Date \ \- \-C\ 3 
Field Logbook No. EFL-1091 

Offsite Property No. ~-(9-~-'-\\ 

....4-, 1000ml P/G:Gross beta (EP-10), Total Uraniun (EA -01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc·99 (RC-24, RC-604) 

, • Relinquished by: 

Relinquished by: 

Disposal Method: 

Conments: 

A-6000-407 (12/90) {EF} ~EF061 
Chain of Custody 

Chain of Possession 

15~5/UM 

Received by: 

Received by: 

Received by: 

Final Sa le Dis osition 

Disposed by: 

--------- -

(Sign and Print Names) 

Date/Time: 

//-9 -93 JI 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 



I .. l ,l I .. I / 

We'stinghouse 
SAMPLE ANALYSIS REQUEST Hanford Company 

Collector LE ROGERS S.A.F. # 93-263 Date \ \- \-Y..::> . 
Company Contact L E ROGERS Telephone (509) 376-7690 

Sample 
* 

Date Time Number and Type of Sample Containers/Analysis 
Number Collected .Collected Required 

1, 125ml P/G:Anions N02,N03 (EPA 353.2) 

&A'=\o5 ~ \\-\-9.~ crcfso 1, 1000ml P/G:Gross beta CEP-10), Total Uraniun (EA-01C) 
U-235,U-234,U-238 (EP-70, EP-71, EP-5), Tc-99 (RC-24, RC-604) 

" 

1,125ml P/G:Anions N02,N03 (EPA 353.2) 

~ 
1, 1000ml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) 

U-235,U-234,U-238 (EP-70, EP-71, EP-5), Tc-99 (RC-24, RC-604) 

~\-1 1-'-\-:Z... 
- 1, 125ml P/G:An,..,.,., -~-. _!In>: (EPA 353.2) · 

1, 1000ml P/G:Gross beta (EP-:-fuT: ,~ 
U-235,U-234,U-238 (EP-70, EP-71, EP-5), Tc- 99 (RC- , - 4) . . 

""" *Type of Sample A= Air L = Liquid SE = Sediment T = Tissue X = Other 
DL = Drum Liquids, 0 = Oil SL = Sludge W = W ater 
OS = Drum Solids S = Soil SO = Solid WI= Wipe 

Field Information TMA 
Special Handling and/or Storage Maintain at 4C . (SOIL) 

' 
Possible Sample Hazards ooµE ()DTSD 

A-6000 -406 (06/91) ~EF060 

I 

- - f 
: 

,.· ,·i 
I 

.. ·•·- . _.-·.- ..... . 



97i3505 
Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
Company Contact L E ROGERS 
Project Designation/Sampling Locations 200-UP-2 
Ice Chest No. ~b-~~ 
Bill of Lading/Airbil~rH3e't':!'d5\9'.Q\O~ \ 
Method of Shipment 01/[RPHGIFF AIR SERVICE 
Shipped to TMA 

Telephone _3_7_6_-_76_9_0 ___ _ 
Collection Date \ \_-_\L..-_g.3--L. ______ _ 
Field Logbook No. EFL-1091 
Offsite .Property No.u:R4-;Q<tri9-L..f ( 

Possible Salll>le Hazards/Remarks Keep samples at 4C (SOIL) J,.:X::>t-JE. ~'u\EI) 
Salll>le Identification 

1) ~C\06 
-t;125ml P/G:Anions N02,N03 (EPA 353.2) 

.J-;-1000ml P/G:Gross beta (EP-10), Total Uranium (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

3) 
1, 125ml P/G:Anions N02,N03 (EPA 353.2) 

1, 1000ml P/G:Gross beta (EP-10), Total Uranium (EA-01C) U-235,U-234,U-238 (EP-70, 

Relinquished by: 

Relinquished by: 

Disposal Method: 

Conments: 

A-6000 -407 (12/90) (EF} YEF061 
Chain of Cus tody 

. > 

Chain of Possession 

Date/Time: 

//-9-93 
Date/Time: 

Received by: Date/Time: 

Received by: Date/Time: 

Final Sa le Disoosition 

Disposed by: Date/Time: 

(Sign and Print Names) 



Westinghouse 
Hanford Company 

Collector LE ROGERS 
Company Contact LE ROGERS 

Sample 
* 

Date 

.. - - - - - - -------- -----------

SAMPLE ANALYSIS REQUEST 

S.A.F. # 93-263 Datel l-\-q5 
Telephone (509) 376-7690 

Time Number and Type of Sample Containers/Analysis 
Number Collected Collected Required 

1,125ml P/G:Anions N02,N03 (EPA 353.2) 

~(o '":) l \- \-~:::> \~<-\S 1, 1000ml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) 
U·235,U·234,U·238 (EP-70, EP-71, EP-5),Tc-99 (RC·24, RC-604) 

1,125ml P/G:Anions N02,N03 (EPA 353.2) 

-"'"\/J 
flt, J-; 1000ml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) 

-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC·24, RC-604) 

1, 125ml P/ti:n, . wn2 N03 (EPA 353.2) 
1, 1000ml P/G:Gross beta Total Uraniun (EA-01C) 

U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc- - ?/. RC-604) 

*Type of Sample A= Air L = Liquid SE = Sediment T = Tissue X = Other 
DL = Drum Liquids 0 = Oil SL = Sludge W = Water 
OS = Drum Solids · ' S = Soil SO = Solid WI= Wipe 

Field Information TMA 
Special Handling and/or Storage Maintain at 4C 

' 
(SOIL) 

Passible Sample Hazards f\..b~ s..x>,ED 

A-6000-406 (06/91) ~EF060 



Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator LE ROGERS 
Coo-oany Contact L E ROGERS 
Pro j ect Designation/Salf4)1 ing Locations 200-UP-2 ~~-"--'--=-----
lee Chest No. :;:::;o\L-.::=2)52> 
Bi ll of lading/Airbilyu.

11 
.. ?½5-180lQ~'5 \ 

Met hod of Shipment ~Pdstf( AIR SERVICE 
Shipped to _ .... T..:...;M:.:..A:.-__________ _ 

Telephone -=-3-'-7-=6_--'-7-=6-=9-=0 ___ _ 

Collection Date \ l-'J...-'\~ 
Field Logbooic No. EFL-1091 

Offsite Property No.uJ=\1:-o-QaB-f{ 

Possible sample Hazards/Remarks . Keep samples at 4C (SOIL) ~NE l':J:)T@ 
1) 

a:::F\9..07 
Sample Identification 

,..-r;12Sml P/G:Anions N02,N03 (EPA 353.2) 
....-r,1oooml P/G:Gross beta (EP-10), Total Uranium (EA-01C) U-235,U·234,U -238 (EP-70, E?-71, EP-5), Tc-99 (RC-24, RC-604) 

~~ . 2) 
~125ml P/G:Anions N02,N03 (EPA 353.2) 

...4-;1000ml P/G:Gross beta (EP-10), Total Uranium (EA·01C) U-235,U-234,U-238 (EP-70, E?-71, EP·S),Tc-99 (RC-24, RC-604) 

1, 125m 
1, 1000ml 

, Relinquished by: 

Relinquished by: 

Disposal Method: 

Conments: 

A-6000 -407 (12/90) (EF} ~EF061 
Chain of Custody 

·' 

Chain of Possession 

Received by: -17. / /,(_ · 13/vM 
~/../a~ 

Received by: 

Received by: 

Final Sa le Dis osition 

Disposed by: 

EP-70, E? -71, EP·S),Tc-99 (RC-24, RC-604) 

(Sign and Print Names) 

Date/T i me: 

//-9-93 Jl'/S" 
Date/T i me: 

Date/T ime: 

Datc/T ime: 

Date/T ime: 



q7 11 ~~n~ ?nAn ... 

Westinghouse 
" 

Hanford Company SAMPLE ANALYSIS REQUEST 

Collector LE ROGERS S.A.F. # 93-263 Date I1-i~crJ . 
Company Contact LE ROGERS Telephone (509) 376-7690 

Sample 
* Date Time Number and Type of Sample Containers/Analysis 

Number Collected Collected Required 

1,125ml P/G:Anions N02,N03 (EPA 353.2) 

~~1 s l~-9.~'3 ~!.\~ 1,1000ml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) 
U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

1,125ml P/G:Anions N02,N03 (EPA 353.2) 

~ce 6 U-'L-q3 \d--56 
1,-1000ml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) 

U-235,U~234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

1,125ml P/G:Anions N02,N03 (EPA 353.2) 
• •nnnml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) 

U-235,U-234,U·238 (EP-70, l:t'-, , -- ": T~.oa fPr-n. RC-604) 

*Type of Sample A= Air L = Liquid SE = Sediment T = Tissue X = Other 
DL = Drum Liquids 0 = Oil SL = Sludge W = Water 

, ) 

DS = Drum Solids S = Soil SO = Solid WI= Wipe 

Field Information TMA 
Special Handling and/or Storage Maintain at 4C 

' 
(SOIL) 

Possible Sample Hazards ~KJE ~\E. U 

A-6000-406 (06/91) ~EF060 

... ...... ·• 



1iit1A 97~3505'"2081 ----
Thermo Analytical Inc. 

Skinner & Sherman Labs. , Inc. 
300 Second Avenue 
Post Office Box 521 

Waltham, MA 02254-C521 

(617) 890-7200 

FAX (617) 890-3883 

1 q 
l, 
I I 
i 1 
Ii . i l 

... :·.:.· .. ·:. -· . -=-====::-: 

....,. .. --· 
I -. 

------- - -------January 4, 1994 ii ---
1. . ..:::=::::::::=--------------

TMA/NORCAL 
2030 Wright Avenue 
Richmond, CA 94804 
Attention: Dan Stuermer 

Quality Control Narrative 

Scope 
One (1) soil sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on November 11, 1993 from TMA/Norcal. The 
sample was analyzed for the USEPA CLP Target Analyte List 
metals, titanium and cyanide. The analysis were performed under 
TMA/Skinner and Sherman work order S311125. 

Methodology 
The sample WGS prepared, analyzed and reported in accordance 
with the USEPA Contract Laboratory Program Statement of Work ILM02. 

Discussion 
All quality control requirements were met for the samples with 
the following exceptions: 

The matrix spike recoveries for antimony and mercury exceeded the 
control limit requirements. 

The laboratory duplicate for calcium exceeded the control limit 
requirement. 

Please feel free to call if there are any questions concerning 
this package. 

Respectfully submitted, 

TMA/SKINNER ~ERMAN ~BORATORIES, 

J ~ -jij-u~(z_ 
s~;n R. Provencal 
Lead Chemist 

INC. 

. ·-··- · -- - -_-_-:__-_-_-_-:_-_- ---- -- · - . 



WESTINGHOUSE/ HANFORD 
1 

INORGANIC ANAL YSIS DATA S HE~ T 
SAMPLE NUMBER : 

B09DPl2J 
Lab Name: SKINNER & SHERMAN-LABS. Contract : 6 8-02-0039 

Lab Code : ~d<INER Case No. : N3- 11-063SAS No . 

Matr ix (soil/water) L.::ib '._::.a mi:,l ,.:: ID : 1112.'.:",-015 

L eve l ( 1 ow/ rn e d ) LOW Dat .-c: F)eceiv":d : 11/11/9.3 

Concentration Units ( ug/L o r mg/Kg dry ~eight) 

: 74 29--90-S 
: 7440-36 -- 0 
: 7440--38--2 
: 7440-.39- :::; 
:7440-- 41 -- 7 
: 7_440 --4.3-9 
: 7440---7 0 --2 
:-7440 -47-3 
: 7440 --48·-4 
: 7440 --50·-·· 8 
: 7439-8') -6 
: 74 .39-92-1 

: 7 ''" .3 ') ·--'~ ·=·· -- ti. 
: 74 :3 ,:~ -- '~1:,-.:, 
: 7 4.3')-- '~'17--6 
744 0 --- 02 ···0 
7 4 4 0 -- (19 ·- 7 

,~ na l y t "'--" 

Al um i nurn 
,\nt i mc,ny 
;~r s enic. 
Sari un-, 

,Beryllium, 
: Ca,jm i um 

: Calc. ium 
: Chron-, i um 
:cobalt 
:copper 
:Tron 
:Lead 
: Ma•;:~ne s i LHl'1 

: I'1eir-,,;icH-,e se : 

: M,c:t.-·cury 
:Ni cke l 
: P ,::.,ta::;;siu1n: 

7782 - 49- 2 : s el e nium 
7440-22-4 : s ilver 
7440-23- 5 : s odium 
7440-28-0 :Thallium 
7440-62-2 :vanadium 

, 7440--66-6 : Zinc 
: C YcJr·1 i de 

:7440-32 - 6 :Titanium 

6 940 

4 . . ::, 

80 . 1 
0. '2 '~ : 8: 
n,,. ,-> C I ! i I 
\lJ • .,_ ._ , I•-• I 

14100 

7. ·=· 
'·) . ,s 

1 .3 . . 3 
18600 

4 . 3 
4.::,.30 

.31 1.:, 

I~' 
I CJ I 

0. 0 .':, ! :_: : 
7 . 8 

127 0 
0. -~14: !_:: 

'22•S I,__ t 
ID , 

0 .. =.,7 :s: 
41.:, .. 3 
40 . 7 

14.30 

Color Before : BROWN C 1 at-· i t y B ":: f o t-· :c:: : 

Cc,lor /~-ftet-·: 

Comments : 
'..:,TONE~:. 

BROWN C larit y A-fter: 

Form I - IN . 

( .l 

N 

Mr;/KG 

p 
p 

p 
p 
p 

F' 
p 
p 

,P 
;p 
:P 
:P 
:P 
: c v 

p 
p 
p 

p I 

F' 

CA: 
p 

TextLW,•':· : FINE 

Art i 1'ac.t S;: YES 

002 

ILM02 . 1 

. .. .... ·:•. ' ·.J ,', '( •; .. ;;.·.: . ... . ... 



9713505.~2083 
TMA/Skinner & Sherman Laboratories 

Sample Login Sheet 

Workorder S 3-\ \·I d-5' Client 1--hnfogj Ne c Number/Type of Samples __ \ _____ _ 
Protocol CLP Turnaround 3 3 - Cooler Temp: ___ 0 C,or N/ A Coole~No 
Custodian: . ~ei. Shipper & # rafa:,x SDG/Batch# N If 
Custody Seal. Present/ bsen~ot Client Case# N3 -1 \ - ci~3 
Purchase Order on~ N:~ - 11 -0'-.J. Client C~- Saochto 1;:, 
Tog#: Present/ Absen~(SeeCOC) Ctiain of Cus~ Absent/NA,# _____ _ 

Sample Containe - Intact/Broken Comment: ______________ _ 

Client Comment? Yi ~o~--------:---,,.,.~--------------
Sample labels agree with Chain of Custody lnfonnation. Yi o (Comment) 
Client paperwork ~rees with samples and Chain of Cus y. @No (Comment) 
Shipment Dates: I )/, // q '5 
List any date with paperwork/shipment problems & specify the problem: 

Client ID Matrix 
Sa'il 

Received 
I\ I \\/ q 3 

pH* Test(s) & QC Holding Tunes 
NA- Im~-,:- +C.t-4 o.s ___ _ 1 Bcp9aet 

! ======:::-:..._~~~~-=-=--=-=-=-=-=-=-:_=-=-~~;.;~~====~::~;= 
5 -----
6 _____ --- ----- --- -----~-- -----
7 -----
8 _____ --- ----- --- --.....,.:;.---- ----
9 _____ --- ----- --- .7""'------ ----

10 _____ --- ----- __ .:;;,_ ------- -----
11 -----
12 ----- -------- __ .....,.::;..__ r1 - ,c:i 

:! C CjN\ 0 e J c _, 
15 ----- -,.'--- ----- --- ------- -----
16 ------17 ------
18 __ '----- --- ----- --- ------.-,r+-)....,.....,...--,----

19......:::====-=-=-====-========--====--===---/;..L\-_J-'-"-4'--"--20 -----
These samples are from a site known to have Radioactive Contamination:. Yes. ___ _ 
These samples have detectable amounts of Radioactive Material: Yes ~ No __ _ 

Subcontract: Yes/No,To: Date: ---------------- -----
Reviewed Date -------- --------
* EPA/CLP required 

Rev 1.7 

'!03 

Page: 2}{ 



97 I 3505 .. ZOBL~ 

m~p, ---------------------. - A/RB/LL ? -, 8 q.. r.- ... ~ -
fli - - PACKAGE C ·; _1 ._j .!:) , ,-. j 

. QUESTIONS? CAU 800-238-5355 TOU FRE£ TRACKING NUMBER ~ .... 

I i 
'· . •; 7289155123 

Date ;;. _ _,. .• ,_ '\ RfCJPJEJUT'S COPY :~"'. ·, _ .J L~:::.\.\:.:~~1~ .. ~,......----,...,..·--_-____ ,_-----""""'_-_____ \ ___________ "'2""-, 
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9713505 .. 2085 
Thermo Analytical Inc. 

1, 

1 l 
I 

TMA /Norcal 

2030 '.Nrigh t A venue 

P 0. Box 404~0 _____ _ 

_ _f!J0_mond, CA 94804-0040 

(S 10!235-2633 F:,,<1'10 . <57 0! 235-0-nB . 

January 21 , 1994 

Ref: TMA/Norcal N3-l 1-062-7296 

Ms. Briana Colley 
Westinghouse Hanford Company 
345 Hills Street 
Richland, WA 99352 

Dear Ms. Colley: 

---··-==- ==========------

.. -----·· . _______________ ........... __ _,, __ _ 

r 

l 

Enclosed is tl1e data report for the six soil samples received ~ovember 9 and 10, 1993 from 
location 200-l)P-2. Results are given for gross alpha, gross beta, selenium-79 , strontium-90, 
technetium-99, iodine-129, neptunium-237, total uranium, isotopic uranium, isotopic plutonium, 
americium-241, curium-244, and gamma scan analyses. 

The data package is paginated 1 through 494. 

Please call if you have any questions concerning this data. 

Sincerely, 

(7 7) ' t .~x:::--l /E~--~~ 
Dinkar P. Kharkar, Ph.D. 
Manager, Nuclear Programs 

DPK/ss 

Enclosure: Data Package 

.. 
J_ 
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TMA/Norca/, 
Report NJ-11-062-7296 
Sample Delivery Group i:?96 

Westinghouse Hanford Company 
P.O. MBH-SVV-069262 

Case Narrative January 20, 1994 

1.0 GENERAL 

TMA/Norcal Sample Deli very Group 7296 is comprised of the six soil samples from location 
200-UP-2, delivered under Field Log Book #EFL-1091. Chain-of-Custody numbers were 
not provided. 

One 1000 mL plastic bonle containing each sample was received for analysis. Inadequate 
volumes were received D meet gamma scan RDL's for the duplicate of sample B09DPO. 

2.0 ANALYSIS NOTES 

2.1 Gross Alpha Analyses 
No problems were encountered by the laboratory in the analyses. 

2.2 Gross Beta Analyses 
The relative percent difference (RPO) between sample B09DPO and its duplicate is 

. · slightly above the 3 a contractual limit of 33 % . The samples were recounted and the 
results did not improve. The sample inhomogeneity is suspected. 

2.3 Selenium-79 Analyses 

Page 1 of 3 

No problems were encountered by the laboratory in the analyses . 

Standardization solutions of selenium-79 are not available commercially for 
calibration of this analysis. LSC instrument efficiency must be determined using 
carbon-14, which has a decay scheme and beta energy spectrum very similar to those 
of selenium-79. 

The analysis begins with the addition of stable selenium carrier to the sample and 
proceeds with appropriate separation and purification chemistry to isolate the 
selenium. The chemical recovery is gravimetrically determined by weighing the 
recovered carrier. The selenium is then prepared for LSC counting by combining it 
with a fluor in a scintillation vial. Instrument background is determined by preparing 
and counting a matched vial with carrier but no activity. 

After the initial sample count, the vial is opened and spiked with a known amount of 
traceable carbon-14 activity and recounted. The counting efficiency is then 
determined from the combined data from both counts . 

Since selenium-79 activity is not available and carbon-14 surrogate activity will not 
follow through the selenium purification chemistry, it is not possible to process a 
laboratory control sample. The QC samples will therefore consist of blanks and 
duplicates only. 

4 

TMA 



TMA/Norcal, 
Report NJ-11-062-7296 
Sample Delivery Group 7296 

Westinghouse Hanford Company 
P.O. MBH-SVV-069262 

Case Narrative January 20, 1994 

2.0 ANALYSIS NOTES (con't.) 

2.4 Strontium-90 Analyses 
No problems were encountered by the laboratory in the analyses . 

2.5 Technetium-99 Analyses 
No problems were encountered by the laboratory in the analyses. 

2.6 Iodine-129 Analyses 
The recovery of iodine-129 in the laboratory control sample is 124 % which is outside 
both the 3 a protocol limits and the contractual limits of (80-120) % . No cause could 
be determined for the low recovery. 

2. 7 Neptunium-237 Analyses 
Low recoveries were observed during the initial analysis and the sample was 

. · reanalyzed QC samples 7296-012 and 7296-013. The sample and the QC associated 
with the sample were counted for less than the nominal count time of 100 minutes. 
MDA's met the RDL despite the reduced count time. 

2.8 Total Uranium Analyses 
No problems were encountered by the laboratory in the analyses. 

2.9 Isotopic Uranium Analyses 
The count time for sample BO9DPO, the blank, and the laboratory control sample 
were less than the nominal count time of 150 minutes. The MDA ' s meet the RDL 
despite this . 

2.10 Isotopic Plutonium Analyses 
The plutonium-238 MDA in the duplicate of sample BO9DPO is higher than the RDL 
due to higher detector background in the region of interest. 

2.11 Americium-241/Curium-244 Analyses 
No problems were encountered by the laboratory in the analyses. 

Page 2 of 3 
5 
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TMA/Norcal, 
Report N3-11-062-7296 
Sample Delivery Group 7296 

Westinghouse Hanford Company 
P.O. MBH-SVV-069262 

Case Narrative January 20, 1994 

2.12 Gamma Scan Analyses 

Page 3 of 3 

The MDA's of several gamma nuclide:s fo r the duplicate analyses of sample B09DPO 
are higher than the RDL's due to the smaller than nominal aliquot available for 
analysis. The MDA's of iron-59 , cobalt-58 , europium-152, 154, and 155 in the 
original of sample B09DPO are higher than the RDL's due to the shorter half-lives 
of the nuclides and , in some cases , due to higher background of the detector in the 
region of interest. The relative percent difference of cesium-137 in the sample and 
its duplicate is above the contractual limit of 33 % . The sample inhomogeneity is 
suspected. 

TMA 

--=·: •• • - - . 
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9713505 ·~ 2089 

I N311062-0l 

SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-0l 
Dept sample id 7296-001 

Received 11/09 /93 
% moisture 15.4 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 17 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117 -96-1 

7440-61-1 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

5.6 3.7 
13 3.9 
o:36 0.16 
Ll 0.19 
0~067 0.045 
Ll 0.18 
3 ~'o 0.53 

... \ ( . 

. ' . 25 

I 
Westinghouse Hanford 
MBH-SVV-069262 

B09904 
200-UP-2 
10/29/93 
EFL-1091 

MDA 
pCi/g 

4 
5 
0 .. 4 
0.08 
0~06 
0 .;. 06 
0 ~03 

SOLID 

RDL QUALi-
pCi/g FIERS TEST 

10 J .:': BOA 
10 BOB 
0.5 u:::· TC 
0.3 u 
0.3 u 
0.3 u 
0.1 UT 

Lab id ""T__.MAN ___ _ 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2~8 __ _ 

Report date 01/20/94 
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9713505 2090 

N311062~Q2 .. 

SOG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-02 
Dept sample id 7296-002 

Received 11L09L93 
% moisture 12.7 

ANALYTE 

Gress Alpha 
Gro ss Beta 
Tec h netium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Urani um (ug/g) 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 18 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

7440-61-1 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

6.3 4.4 
17 4 . 1 
0.59 0.16 
0~53 0.16 
0 0.022 
0:50 0.14 
1 ._:4 ·:.· 0.25 

26 

Westinghouse Hanford 
MBH-SW-069 26 2 

B09905 
200-UP-2 
11L01L93 
EFL-1091 

MDA 
pci/g 

5 :· .. 

5 
0 ~4 
0 '~'1 
0~09 
0 ~07 
OW3 ... 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

1 0 J ;. .. :: BOA 
1 0 80B 
0.5 TC 

0.3 u 
0.3 u 
0.3 u 
0.1 u T 

Lab id =T=MAN.....,. __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2=8 __ _ 

Report date 01L20L94 



' ' ' 
9i~3505~Z091 
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I N311062-03 . 

SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-03 
Dept sample id 7296-003 

Received 11[09[93 
% moisture 18.3 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 19 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

7440-61-1 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

9.8 4.3 
28 4.6 

LO 0.20 
0~79 0.12 
0 ;; 057 0.035 
0.76 0.12 
2 ~9 0.51 

(}-
,_ I 

I II 
Westinghouse Hanford 
MBH-SVV-069262 

B09906 
200-UP-2 
11[01[93 
EFL-1091 

MDA 
pCi/g 

4 
5. 
0 / 4 .•. 
0~05 
0~03 
0 ~03 . 

. 0.03 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

10 BOA 
10 808 
0.5 TC 
0.3 u 
0.3 u 
0.3 u 
0.1 u T 

Lab id .:.TMAN==---
Protocol WHC-HASM 
Version Ver LO 

Form DVD-OS 
Version =2~·~2~8 __ _ 

Report date 01[20[94 

- .. ·. . . - _- ._.. ~ : . . .. 
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N311062-04 

SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-04 
Dept sample id 7296-0 04 

Received 11£09£93 
% moisture 14.4 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 20 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

7440-61-1 

REPORTING GROUP 7296 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

8.:5 4.0 
19 4.2 

0~11 0.091 
.. ·., o~:57 .. 0.16 

•:: '''? 0 '~'023 0.046 
. oi sa 0.16 

.· }; { 7 0.29 

: ·: r 28 

B09907" 

Westinghouse Hanford 
MBH-SW-069262 

B09907 
200-UP-2 
11£02 £93 
EFL-1091 

MDA 
pCi/g 

4 
5 
0 }3 

0} 09 •· 
0~09 
,ornr 
0 ~03. 

SOLID 

RDL QUALI-
pCi/g FIERS 'l'EST 

10 J ):•: BOA 
10 808 
0.5 TC 
0.3 u 
0.3 u 
0.3 u 
0.1 u T 

Lab id -=-T=-=MAN=---
Protoco l WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~-~2~8 __ _ 

Report date 01£20/94 

: . :::;. ·, ., 



q7 rzsos 1093 
.; ~J ----~ - "" TMA ' ' ' . 

SDG 
Contact 

7296 
Dinkar Kharkar 

Lab sample id N311062-05 
Dept sample id 7296-005 

Received 11£09£93 
% moisture 16.3 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 21 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

7440-61-1 

NORCAL 
.REPORTING GROUP 7296 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

6~8 3.4 
. 19 4.3 

0 / 099 0.13 
,, 0.39 0.14 
<' 0 ~"014 ' 0.027 

0 ~40. 0.14 
L :2 0.21 

~ ·.. f" .... 29 

I ' 
Westinghouse Hanford 
MBH-SVV-069262 

809908 
200-UP-2 
11£02£93 
EFL-1091 

MDA 
pCi/g 

3 
5 
0.3 
0.1 
0.1 
0.09 
0.03 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

10 BOA 
10 BOB 
0.5 TC 
0.3 u 
0.3 u 
0.3 u 
0.1 u T 

Lab id ~T~MAN=--
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~--2-8 __ _ 

Report date 01£20£94 
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SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-06 
Dept sample id 7296-006 

Received 11LlOL93 
% moisture 

ANALYTE 

Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
'i.Jranium 235 
Uranium 238 

3.9 

CAS NO 

Alpha 
Beta 
15758-45-9 
10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 

Total Uranium (ug/g) 7440-61-1 
Neptunium 237 · 13994-20-2 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 14596-10-2 
Curium 244 13981-15-2 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 22 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
13966-06-8 
13967-70-9 
10045-97-3 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

9 . 0 
360 

Oi 028 
42 
ans 
0 : 078 
o ;;::-69 · , ... 

ofoJa 
cf/64 . 
2 : 0 <.: 
0 ~601 

-0 ';/006,c: 
ot rios> 

-0 ~001 · 
or·· 

U':.···· 

12::: 
u :.:.,: 

·,-u':\:::'. 

ti ? 
.ij::)' 

u: .. 
tJ}( 

·tf ::· 
·.•, :.·•: 

·u c:::::=., 

u ::/. 
320}. 

2a ERR 
(COUNT) 

5.5 
13 
0.96 
1.6 
0.14 
0.56 
0.18 
0.050 
0.18 
0.35 
0.010 
0.016 
0.012 
0.014 
0.014 

0.83 

1.0 

30 

Westinghouse Hanford 
MBH-SVV-069262 

B09DPO 
200-UP-2 
11LOSL93 
EFL-1091 

MDA 
pCi/g 

SOLID 

RDL 
pCi/g 

4•:•.:.::. 10 
.. : ::' 6·.·_:,:., 10 

:/· 2 .·... 10 
> 0 / 8 .· 1 

OV4 . 0.5 
<i. 2 
b t 08:'/ .· 0.3 

... (Hi ·' o.3 

··••••••••••• g •: •bj••••••:••· 

:BJ04> 
·<0£62 
:,·}g{~!: 
. b\ ''os·,,,, 

::-:··;"::. :- .•:•, 

: o;oJ<• 
.> ?obi > 
· / 0~06 ? 

/ .Q\ :04 ): 

.·•·····••·······•~ :: i t :••·········: ··)(2 ;/··· 
'·:,t b\¥< 
' btoG< 

0.3 
0.1 
0.2 
a.as 
0.05 
a.as 
0.05 

a.as 
0.05 

0.05 

a.as 

!l 

QUALI-
FIERS TEST 

80A 
808 
SE 
y 

TC 
I 
u 
u 
u 
UT 
NP 
PU 
PU 
TP 
TP 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Lab id ~T~MAN=--
Protocol WHC-HASM 
Version Ver 1 .0 

Form DVD-OS 
Version =2~·=2=8 __ _ 

Report date 01/20/94 

i . , • : · . • .-., • • •• ~. : ,. , • • ·-' •. \ 
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SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
% moisture 

ANALYTE 

Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 7 

9713505~2095 
TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET, cont I 
7296 
Dinkar Kharkar 

N311062-06 
7296-006 
11L10L93 

3.9 

CAS NO 

14762-78-8 
14683-23-9 
15585-10-1 
14391-16-3 
13982-63-3 
15262-20-1 
14274-82-9 

7440-29-1 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client sample id =B=0~9=D~P~O _____________ _ 

Location/Matrix 200-UP-2 
Collected 11L05L93 

Chain of custody id EFL-1091 

RESULT 2a ERR MDA 
pCi/g (COUNT) pCi/g 

0.25 
0.18 
0.32 
0.18 

SOLID 

RDL QtJALI-
pCi/g FIERS TEST 

0 GAM 
0.1 u . GAM 
0.1 u GAM 
0.1 u ·. GAM 

GAM 
GAM 
GAM 
GAM 

Lab id TMAN 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
SUMMARY DATA SECTION . i 31 Version 2.28 

Page 23 Report date Oll20L94 
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Westinghouse· Hanford Company 
Hanford -Analytical Services Management 
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02-24-Q4 12:53PM TO WHC COC NEW P00!/002 
I 
I .. "! l .,_ 

To: 

From: 

Subject: 

Dat.c: 

Jim Rouse 

Dolores Sanc:hez 

MEMORANDYM 

Package NJ-11-062· 7296 (HASM B09904-TMA-644) 

February 24, 1994 

================================================= 

lbe ND217 solution used for the LCS $ample, i~ b~ un an internal \;allbrc11ion and does nut have a 

certificate. Because th~ internal calibration was poorly documented, we have initiated a cross calibration 

of the solution against an NIST-traceable solution and will be able to provide this documentation by 

Wednesday, March 9. 
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TO: 

FR: 

RE: 

INTRODUCTION 

This memo presents the results of data validation on data package B09904-TMA-644 prepared 
by the Thermo Analytical laboratory. A list of samples validated along with the analyses 
reported and the method of analysis is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

B09DPO ll,-05f)3 SOIL SEE NOTE 1 

Notes: 

1. The sample was analyzed for CLP target analyte list (TAL) metals, cyanide 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 

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

Accuracy. Goals for accuracy were met with the exception of the deficiencies identified 
below. 

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

1 

rn ® 
r:: - 17 ,... - .c=---~ ,.u I [; . ; I j ,- r • . 

~-; l \\!.J' i.5L., ~ ln ~ : 
I ' I " . I u ; . ' 

I~ I! '1' 
I i { j 

2 1994 ; ! t; ; ll 
i ~ ' -

D 

--------
VALIDATION DOCUMENTATlc ;,~ 

~.e SD'._.A, 

· 001 



97 ii 3505 .. 2100 

Data Package ID: B09904-TMA-644 Analysis: Metals 

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 25 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent, which meets normal 
workplan objectives of 90 percent. 

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. 

Holding Time 

• . The holding time for cyanide was exceeded. Attachments 2 and 5 provide a 
summary of the sample affected, data qualification applied and supporting 

- documentation. 

Laboratory Blanks 

• Negative Blanks. Thallium was detected at a negative concentration in the 
initial calibration blank. Attachments 2 and 5 provide a summary of the 
sample affected, data qualification applied and supporting documentation. 

Spike Sample Recovery 

• Spike sample recovery was unacceptable for antimony. Attachment 2 provides 
a summary of the samples and data qualifications applied. 

Duplicate Analysis 

• The duplicate relative percent difference for calcium was unacceptable. 
Attachments 2 and 5 provide a summary of the samples and data qualifications 
applied. 

2 
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Data Packa~e ID: B09904-TMA-644 

REFERENCES 

Analysis: Metals 

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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Attachment 1 

Glossary of Data Reporting Qualifiers 
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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. 

\, 0 0 5 
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Summary of Data Qualifications 
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WHC-SD - EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 

SDG: B~ c.,~0 '-i V~TOR: DATE: PAGE_LOF_L 
5/171-/1 L/ -~ 

coMMENrs = 1v1.1.)1,J:I) 1 f-tt . &J111J t.f-- -rr✓• t'4 -ttJw 
COMPOUND QUALIFIER _ - SAMPLES AFFECTED REASON 

~ a~vih '{?!'·~ '!A j flri~O(f 0 fu/,d,-~ ,--b,,i~ 
~ {_°"lt1 VVv~ '11 I J113 nl .- ,?ttvvJ 

,_ uf ~ <;C,/2_ !. -::;5;:,J 0-,vvfi iu-c'l''\.l1 -

C4l_-e~ rJ vi~ -r uc, nPo rfet, f2P I> 7 3 5" 
I 

B-7 ~007 
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Attachment 3 

Qualified Data Summary and Annotated Laboratory Reports 
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Validated Data Sllllllllry, Data Package: B09904-TMA-644 

s~ B09DP0 
Date 11-5-93 

Location ---
Depth ---
Type ---

Corrments ---
Parameter Units Result Q 

ALUMINUM MG/KG 6940.000 
ANTIMONY MG/KG 2.500 UJ 

ARSENIC MG/KG 4.500 
BARIUM MG/KG 80.100 

BERYLLIUM MG/KG 0.290 B 
CADMIUM MG/KG 0.250 u 
CALCIUM MG/KG 14100.000 J 

CHROMIUM MG/KG 7.500 
COBALT MG/KG 9.600 B 
COPPER MG/KG 13.300 

IRON MG/KG 18600.000 
LEAD MG/KG 4.300 

MAGNESIUM MG/KG 4530.000 
MANGANESE MG/KG 316.000 

MERCURY MG/KG 0.050 u 
NICKEL MG/KG 7.800 

POTASSIUM MG/KG 1270.000 
SELENIUM MG/KG 0.540 u 

SILVER MG/KG 0.500 u 
SODIUM MG/KG 226.000 B 

THALLIUM MG/KG 0.570 BJ 
VANADIUM MG/KG 46.300 

ZINC MG/KG 40.700 
CYANIDE MG/KG 0.520 UJ 

TITANIUM MG/KG 1430.000 

r 

........ 0 
'-J 

'-N 
t.n 
C::l 
t..rl 

"' f'._) 
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WESTINGHOUSE/ HANFORD 

1 

INORGANI C ANALYSIS DATA SHEET 
SAMF'LE NUl15EF:: 

E\0 '-)D f'0 
Lab Na me: SK INN ER & S HERMAN "LASS. Contract: 68-D2-0039 

Lab Code: SK INER Case No. : N3 - 11 -063SAS No . SDG No . : UCZJ9DF'0 

Matrix (soil/ wat e r) ~::_;o TL L,:d:., ~:_:.ample ID: 1112.'.:·,--·015 

Leve 1 ( l ow/rf1(:.• d) LOW Date Recei ved : 11/11/93 

Concentration Units (ug/ L or mg/Kg dry wei ght) 

I I 
I I 

Analyte :conce ntration : c : 

:7429-90-5 : Alum i num 
7440-36- 0 : Ant imony 
7440--.38--2 
7 t,. 4 0 -·-3 9--- :::; 
71,.40 ---41 -- 7 
7 {i. 4. (.J) -- 4 3--9 

7440 - 70 ··· 2 
71..4(.;.i ····· 47 -:.:'. 

! ,~'\ 1-·- s e 1--, i c. 

: f3a 1··· i urn 
: u,.:· 1-·-y J. 1 i um : 
: Cadm:i.um 
: Ca lciur,·, 
: Chro n·, i urn 

7440-48-4 : cobalt 
7440- 50-8 : coppe r 
7t..39--- 89 ---,s : T1····o n 
71..39-92- 1 : L,.::ad 
7439-95-4 :Magne s ium 
7439-96-5 : Manganese 
7439-97-6 :Me~cury 
7440-02- 0 :Ni cke l 
744 0 -09-7 : Potass ium 
7782- 4 S 2 'Se lenium 
7440-22-4 S ilver 
7440-23-S Sodi um 
7440--28-0 
7 4. 4 0--62- -2 
74.4.0--66-6 

: 7t,t. (,) --.32-6 

Thalliurn 
'v' a n,,-1d i. um 
Z i1--,c. 
Cya1···, :i. de 

, T :i. t ,":,n i um 

694 0 

t, . . ·=· 
I 
I 

0. 2,::1 : E> : 
CJ) _ 2.1:, :u: 

11.10('.l I I :I:; , --,-

'-) . ,s : E> 
13 .. 3 

1860(2) 

t,.'::,3('.l 

.3 16 
0 . (Z1.':", I +:I, r,J 

127(,) 
(Z)_ 5{,. U: 
0 . '.;:,Ci:') U: 

~!21:., G : 
0 . . ':,7 -e-t 

✓.;. ,s . . 3 
40 . 7 : 
0.S2,~ 

1 t. .3('.l 

Co lo r Before: BROWN C l ,,1 r-- i t y Be f or,.:: : 

Color After: BRO WN 

Co mrn c 1···,t: ~:. : 
~=-;TO NE S 

C 1 ar j_ t y /~ft·-=· r·· : 

CJ 

F' 

: F' 
: F' 

I 
I 

:.:r 
F' I 

F, 

F' 

I" 
F' 

CV 

F' 
I\".":, 
0 I 

: F' 

: F' I 

: F' 
: FJ 
:P 
:cA 
: r:i 

Q --

T,,_,. xt u1···-c: FINE 

/'-,rt i fac t ,,,: YE~;'_; 

-B02 

-----------===========~----_-----_-----_----_------_-------=--=--=--=--=--=---~010 
F Ol<l' I I -· TN . TU10'2 . 1 
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Attachment 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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Thermo Analytical Inc. 

Skinner & Sherman Labs., Inc. 
300 Second Avenue 
Post Office Box 521 

Waltham , MA 02254-0521 

(617) 890-7200 

FAX (617) 890-3883 w 
.I F---· ~ . -

~ - . 

January 4, 1994 I . --~·-·------------.. ~ . l-------•-
TMA/NORCAL 
2030 Wright Avenue 
Richmond, CA 94804 
Attention: Dan Stuermer 

. :· . --~--71 
,\ 

_________ jl 
------- ~~:.l 

Quality Control Narrative 

Scope 
One (1) soil sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on November 11, 1993 from TMA/Norcal. The 
sample was analyzed for the USEPA CLP Target Analyte List 
metals, titanium and cyanide. The analysis were performed under 
TMA/Skinner and Sherman work order S311125. 

Methodology 
The sample was prepared, analyzed and reported in accordance 
with the USEPA Contract Laboratory Program Statement of Work ILM02. 

Discussion 
All quality control requirements were met for the samples with 
the following exceptions: 

The matrix spike recoveries for antimony and mercury exceeded the 
control limit requirements. 

The laboratory duplicate for calcium exceeded the control limit 
requirement. 

Please feel free to call if there are any questions concerning 
this package. 

Respectfully submitted, 

TMA/SKINNER ~ERMAN ~BORATORIES, 

J ..:l~ -/)hi~>( 
st'Fv;n R. Provencal 
Lead Chemist 

INC. 

; --... :-:::.:.-::::_-=. .. ::::::: __ - ___ ----------------- --_-_-_-_- __ _:;_-:...:::;:-, 
l ~ 
: ' 

.. OJ 2 
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Westinghouse 
Hanford Company I CHAIN OF CUSTODY 

Custody For~ Initiator LE ROGERS 
Company Contact L E ROGERS 
Project Designation/Sampling Locations 200-UP-2 

Ice Ch est No. .!5.r-1 L SS' .q 
Bill of Lading/Ai rbi l l No. J-li_'i1-'-~='-'-----'-/_?_=~-CJ_/ ___ _ 
Method of Shipment AIR 
Shipped to TMA 
Possible Sample Haza rds/Remarks Keep samples at 4C (SOIL) 

1) 

,A-,250ml 
...V,250ml 
---l--i250ml 
..l-;125ml 
.-l-;125ml 
.....l-;125ml 
...Y,125ml 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2) 
G:Cyanide CLP 

Gw:Kerosene (8015M) 

Sample Identification 

Telephone """3-'-7~6_--'-7-=-6"'-9-=-0 ___ _ 

Collection Date t(-S-3,~ 
Field logbook No. 

Offsite Property No. 

EFL-1091 

,)-;-1000ml P/G:Gross alpha/beta (EP-10), Ga111Tia Spec to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), Total Uraniun (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Np· 
237,(RC-101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC-
303, RC-309, RC-304) Tc-99 (RC-24, RC-604) Am-241,Dn-244 (EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79 

3) 

1,250ml P:CLP;TAL Metals,Hg,Ti 
50ml Gs:VOA CLP 

1,2 aG:Semi·VOA CLP 
1, 125ml ·ens F,Cl,S04 (EPA 300.0) 
1, 125ml P/G:Anion 2,N03 (EPA 353.2) 
1,125ml . G:Cyanide CL 
1, 125ml Gw:Kerosene (8015M 

1, 1000ml P/G:Gross alpha/beta (EP- to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu-155,K-40,Ru-106,Na- G-30), Total Uranium (EA·OlC) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Np-

1,·250ml 
1, 250ml 
1,250ml 
1, 125ml 
1,125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

237,(Rt-101A, RC-622, EP-5) Pu-238, 9/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 (RC-24, RC-60 (EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2)· 
G:Cyanide CLP 

Gw:Kerosene (8015M) 
P/G:Gross alpha/beta (EP-10), Ga111Tia Spec to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), Total Uranium (EA-01C) U·235,U-234,U·238 (EP-70, EP-7 , P-5) Np-
237,(RC-101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC· , RC · 
303 RC-309 RC-304 Tc-99 RC-24 RC-604 Am-241 Cm-244 EP-80 EP-90 EP-91 EP-92 EP-93 EP-5 Se-

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sa le Dis osition 

Disposal Method: Disposed by: Date/Time: 

Corrmcnts: 

A-6000 -407 (12/90) CEF) ~EF061 
Cha in of Custody - 013 



97 ii 3505 .. 2112 

Attachment 5 

Data Validation Supporting Documentation 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION A B C D CD LEVEL: 

PROJECT: ·Jo() "");(,,?,?- DATA PACKAGE :£0i70L/-TJ;'!/J.-b l/t/ 
VALIDATOR: (),:.J _Cvt c;,e v\ LAB: ;lU~ 
CASE: . SDG: 

. ~ 1:::/-~4 ANALYSES PERFORMED 

't)<P CLP/ICP 
''1 '1\. . \/J CLP/Hg I )Q CLP/Cyanide ~,.,.... ·- ·-· 

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

SAMPLES/MATRIX ~ J l!?l 9DFn 
I 

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

2. HOLDING TIMES 
Are sample holding times acceptable? 

A-19 

DATE :_3/;;J-/f L/ 

,.~ f/44 
~ ()r,>_ 

D 7 ,., 

D D 

N/A 
N/A 

N/A 

-- 01 5 

- - - ~~-- ~ -------
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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 ICV and CCV checks performed on all instruments? • 
Are ICV and CCV checks acceptable? •••••••••• 
Comments: 

. -~ 
. e 

.--
-~ 

. -~ 
• es 

No N/A 
No N/A 
No N/A 
No N/A 
No N/A 

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

4. BLANKS 
Were ICB and CCB checks performed for all applicable analyses? @ 
Are ICB and CCB results acceptable? •••• 
Were preparation blanks analyzed? ••••• 
Are preparation blank results acceptable? • 
Were field/trip blanks analyzed? ••••• 
Are field/trip blank results acceptable? ••• 
Comments: 

. • Yes 

.. @ 
-~ 

.. Yes 
• • . • . • Yes 

No N/A 

® N/A 
No N/A 
No N/A 
No 

~ No A 

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

5. ACCURACY 
Were spike samples analyzed? . • • • • • • • • . .@ No N/A 
Are spike sample recoveries acceptable? • • • • • Yes @ N/A 
Were laboratory control samples (LCS) analyzed? • «;;) No N/A 
Are LCS recoveries accep_tab le? • • • • • • • • . @ _ No N/A 
Comments: 2tJ ?yL,' uJ!-1 f, ~ d-\AJ.. +v vvt-2 < 7~ . 1--Wi acee.7vf-z,_{Jj_L 

Al-e-c1V-1-<J{ P ~ lV{v.; -<-TIX_ _ 11 {lC,-c,ft-,h<dUf.c 

A-20 
- 016 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? ..••.••..• ,~ No N/A 
Are laboratory duplicate samples RPO values acceptable? . . Yes (§) N/A 
Were ICP serial dilution samples analyzed? ••.••..• ~ No N/A 

•• • 
( ~ 1 Are ICP serial dilution %0 values acceptable? ~ No N/A 

Are field duplicate RPO va 1 ues acceptable? · • • • • • • • • • . Yes No <ffJiz_ 
Are field split RPO values acceptable? ••••.•.••••. Yes No @,) 
Comments: , 1tvr;'"-t'---r~--fW{ "-'<J ilt,.,1:/: -/v ~ ""-_."" { , 

, /JfYvt-~,v( -t lv (i,,,,J_. cz, uJ_G . ~ Vt: . A -~ t-<J.-&~ o:/4, ¥ , ( 11 L/41 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? . Yes No 
Are duplicate injection %RSD values acceptable? .••••••• Yes No 
Were analytical spikes performed as required? • • • Yes No 
Are analytical spike recoveries acceptable? ••.•••.• Yes No 
Was MSA performed as required? 
Are MSA results acceptable? .• 
Comments: h ;. 1 '" £r A)U2- /,1

, ·iL · 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? 
Are results calculated properly? . . . . . 
Do results meet the CRDLs? . . . . . . . . . . 
Comments: 

A-21 

. 

. 
. . 
. . 
. 

• • . Yes 
Yes 

. . . .. ·1 . . . . . Yes 

. . . . ·@ . . . . . Yes 

No 
No 

No 
No 
No 
No 

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

~ 01 7 



co 
I ..... 

0 -co 

HOLDING TIME SUMMARY 

SDG: VALIDATOR: (! -) /?,t,{ s/;v') 

COMMENTS: 1111 ch i~J r.ltii. /JI} c/11) ✓ -- -rlt114- /2 t./l/ 
I (/ 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 
f;r,q {)P(} 1tf 1/ 1<11 ?_) I ?)Jf.,, /1~ 

CAI~ I I Z-- / y 'ci t_J 
~1AJ(' J!- I tz/0/ q 4 

11P 11ci1I flh V -t \/3/(4 
' · t / 1 

DATE: 3/11 /t)cf 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

L/-J 
Zi 
12-f 
51 

PAG( / OF / 
' 

QUALIFIER 

fl-0,1,~ 
'VU~1,:\..Q_ ___ 

~ ;;?:,!W.ti 
_ - I u 

-1¾ i, "\JL, 

rr ::r, 
c;-,f'._) 
u,
o -
,!,,~ 
:z 

I 
u, 
-0 
"U 
I 

C> 
0 
N -
;:o 
ro 
< 

N 



0:, 
I 

t.,.J 

0 -

SDG: 

COMMENTS: fj,1 £#,,lJ /Jk'ti ,, 
7 ,J 

SAMPLE ID COMPOUND 

/ (1,,0 -fti _ a., { /4 Iii t 1 

BLANK AND SAMPLE DATA SUMMARY 

VALIDATOR: {}:Je/Lt§e--t'l DATE: ~/;-::7/1(1./ 
60o/f{> c/-- ;7:,//;J -fo C/(/ 

RESULT Q RT UNITS 5X lOX 
RESULT RESULT 

---/, 9;~ _p W1/u 2/-;=_ 3 11 l~tf. j~ rv;:; 
J ll 

PAGE J OF_L 

SAMPLES QUALIFIER 
AFFECTED 

t✓.,,~~ /;t)f/A J Id~ 
77 

' 

•·,.,O 
,1 
c.....i 
'-.n 
~ 

:n, 
7 '.) 
~ 
c:::,,-
1 --J 

IT1 . 

:z 
I 

VI 
-0 
-0 
I 

0 
0 
N .. 
;o 
(t) 

< . 
N 
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WESTINGHOUSE /HANFORD 

·;. .. 
·-· 

CL!-,Nl<S 

La b Na me : SKINNER & S HERMAN LAB S. Cont ra,.:·.t 6f!, -··· D2-u0.:3,9 

Lab Cc.,je: ::'.; l<INER Case·No .: N3- 11 - 063SAS No . 

Preparation Blank Matrix (soil/water) : S OIL 

Pre paration Clank Concentration Unit s (ug/L or mg/kg) 

: !-1 J. Ulll i n um 
: t-,nt i rf1c, n y 

: /.\r:;:;,::n ic 
: Car·· i u111 

: se ryl l ium: 
; C;,1,::lrn i u m 
; Ca J. c. i um 
: Ch1·-· ,::,rn i urn 

! Cob.:j 1 t 
: Cr:.:,pp,=- r 
!Tron 
: L,_~j::,c.l 
; Ma,;:11···1e s i. urn : 
~ 11 ~:t 1·-1 ':~::1 (°:i r--1 ,•';:: s ,;:_, : 
: 1'1,-:-:-r-·c.ury 

:N ick1::l I 
I 

: f ;'Clt i::J S 3 i l.ll°l"I : 

: t.,e l ,::n i urf1 
: ~:., i l v,-=.-r 
: ~3Cl,j i Llffl 

:Thalliurnt,: 
: Van,':ld i urn 
: Zi t-ic. 
: Cyan id,::: 
:Titani um 

Init:i.,"'.1 1 
Cal i.b . 
81.::ink 
( Ll'; I / l. C 

10 .6 :u, 
12 . 9:u: 
2.4 :c: 
1. 2: U: 
0.2:u: 
1. 3 : U: 

·=•9 . l2l: U: 
, 2 . 1: I_I I 

2 .6:u 
1 2 .6:e 

.::', . . 3 ! l,J 

2.9:u 
22. '): U 

0 . 8:u 
0 . 1: U 
3. 4. :u 

sSE.~ . . ':.·, : 1.J 
::! . ~°!, : I_I 

2 . 6:u, 
114 .1, ;U: 

<:=-2. 0•0 
-~·=• . -~' : I.J : 
S. 4:c: 

10 . 0:u: 
- l .. 3 ! 8 : 

1 

Continuing Calibration 
E:, 1 a nk ( u,;;1/L) 

C 2 C 

ll .-~~-. E> : 
12 . 9 u: 

2 . 1 u: 
1 •) U: 
0 ') U: 

1. 3 U: 
.::,9. 12) I I.J 

2. l U 
2.6 U 
7.2 c3 

2 . 9 U 
22.9 u: 
0.8 u: 
0 . 1 u: 
:3. 4 : U 

(:, E:~ . .':1 : I.J 
~2. [.~ ! 1...1 

2.6 :u 
111.; . 4. :u 
-'2. 4. ! 8 

.::', . ·=°1 ! I_I 

4.4:u 

10 . 0: U: 
1. l : U: 

10 .6 1 1...1: 

12 . 9 u: 
2. 1 u: 
1 •) U: 
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WESTINGHOUSE/ HANFO RD 

S PIKE S AMPL E RECO~ERY 

Lab Name : S KI NN ER & S HERMA N ' LABS . C ,.:, n t r-·ar.::.t 6E!.--D2 - .. 0 0 .:.::9 

La b Co d e S KINER N.3-.. · 11 -- 0,::,.3 '.: ;A '::; I\Jo. ~:x, c; 1\J o . 

Matri x ( s oi l/wa t e r) S OIL Le v e 1 ( l 0 1,,1 / rr1 1:': d) 

% So li ds fo r Sampl e: '~·=·. Ii. 
Con ce n t rat io n Uni ts (ug/ L or mg/kg dry weight) : MG/KG 

: Co1-.. 1t 1-··o 1 
l_ i rr1 it 

/.. n a l y t :::.· 't h' 

: .<\ l 1 ... m1 :i 1•"1 LHr1 
: An t :i. 1'1'10 1·--1y 
: /\ r-· ~;;; ,::.· 1·-1 5. ,:..·. 
: Ba ,·· i um 
: Beryll i um: 
: Cadl'!'1 i Lnr1 

~Cei l c :i. u m 
: C. h1·-· 0 1r1 i urr1 

: ('. ,.:,1.)ccl 1 t 
: c.,.:\~=) ~=) ,::: , .... 
: T,· .. ·o n 

7.:,- l. 2.:,: 
'7 .: ,-·- 12S: 

:7 -~~-, -·-l ~-! ·=°• ' 

7 S -- l2 .'.:, 

75 .. ,_ 1 2 -=, 

1 

: L e t::, cJ -,7 .
1
=:·. ·- J. '2 .:·1 

! t""I i:::1,;J 1•"1 .,.;_, :~; i 1_1 rn : 
:M a n gane se : 75 - 125 , 
:Me r c ury 7 5 - 1 2 5: 
:N ick e l 7 5 - 125 ' 
! F"()t ~::1 '.;-> :::> i Ll rf, 

: ':':;e 1 1':.• n :i. urr, 

: ~::,; i l ve t--· 

: ~.:;o d :i u m 
!Tha llium 
: V a 1·--1 ad i. urr1 
: Z i r-·1c:.·. 

: C y;:,=11•"1 i. c.l e 

: T :i. t c:1 n i urr1 

7 .':, ·-- 1 2 .':, 

7S-·- 12.5 
7 .~, - 1 '2 .'.:, 
·7 _,::·,-- 1. 2 .S I 

7':,·-- 1 2.':', : 

~-;Pi ke d ~~; ;:j rn p 1 e 
l\' 1.:: ::.ult ( '.'_:;'.';; f;;, ) C 

.::·. 8, . -~; ·7 .5 .5 ! 
3 7 9 . t, 7 .'.:,S : 
t.i. f:, .':·, . E~ 7'),_.) : 

') . ,;> • .. :! ') .3 : 

,;> . ·=· .:, ·=· 2 : 

4 7 . 5 172 : 
l C,:J f!, . l 7f..\ '.?. : 
,s 1 . ') (~ . . ::·, ,:;, : 

0 . 62 "/'7 
1 Ct.16 . 7065 

10 . t,.6 1 6 

.37tS. '2 ,'3'·)7 
14 1 . . ''5916 
1.3 t,. 2007 

'2 0 . t, 1 [', .':.'., 
1 t,. 9 Cr) . 9 7'7 l 

S a mp l e S p ike 
Re s u lt ( SR ) c : Adde d (SA) 

2. t:. 311 U: 
4 . t, 7 00 

[', 0 . l.396 

0 . '2':, 0 0 

{,, . 26 4(1, 

3 1 iS. :? -~::·it.;. l : 

,:, i 
\J I 

u: 
I 
I 

\'.:' I 
L) I 

CZJ . C-1499 : U 
7. 7 '.::,.30 : 

0 . .::· .. ":.:~ t~ .':, : I.J 
0 . . '::,(2)(.-) 1: U 

4 '1) . 7 11 2 
C,,'J , .':,1 89 u, 

1 4 '2 .::·, . (~ 0 ::.;.~ -=~ 

102 . T7 
t, 11 . (6 7 
t, 11 . (-17 

1 0 . ~w 
10 .'2.i:i. 

t,. l . 1 l : 

10'2 . T/ : 

102 . 7 7 : 

lv.L/. T7 : 
(ZJ . . •: ,0 I 

102 _ 7 7 

4. 11 . 07 
10 . 28 

4 l 1 . G'.17 

1 l12 . T7 
10'2 . 7'7 

'.24 . 0 4 
10 '2 . '/7 

809DP0 

LOW 

:u:M 

_ _J___:NI'\' 
~ -, 

9 1 . 2 : : F" 
'·) E!, . -7 ! ! f' 

'·)2. ') : 
I 
I 

,;>7. -~•: 
').':', . ':} : 

: F' 

:P 
: l\l f< 

:P 
! F' 

94 . . 7: : F' 
:NR 

/:",9 . 0: : F' 
: NI"< 

'•) '), ~I : : r:, 
~, "" ,c; I l'\J}"'.:-,\,1 
~~ ·-·' . ·- ·' L· ~ 

'~~sS . -"2~ : : F' 

91 . 4. ; 
101 . 8: 

: Nf< 
: F' 

:NR 
91 . 4. : : P 
92 . 7: : F' 
91 . 0: : F' 
8 4 . 9: ' C/-\ 

@,;. 3 :_3., 

C o film 1.:.· n t :::; : /.. 1,,., ,lit v n;t ~ " •. . n P .. ?:.!i..~ ~ 
___ , ___ ., ____________ ~,-~~ 
_ _ _______ n;J.., ~~ .. .L-~ OJ~ 
.... , _ , __ ,_ ,,, __ _ , _ ,.., _ ,.,, ___ ,,, __ , ____ , _____ _ 

<C O2 J 
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WE S llNGHOUSE/H~NFORD 

DUF-'L TCATE."~:; 

13 09DF' (1D 

Lab Name : S KINNER & S HERMAN · LAB S . Contract: 68-02-0039 

L;':Jb Cr::.,r.:.1,:-: Case No .: N3 - 11 - 063SAS No .: EH2l9DP0 

Matrix (soil/water): SOIL Lev,.0,· l ( low/med) UJW 

% So lid s for Sample: % Solid s for Duplicate 9 -=• . 1 

Conc e ntrat i on Unit s (ug/L or mg /k g dry weight) 

,\ na l y t 1.c: 

t\ 1 urr1 i nurn 
.t\nt i. rf1oi-··1y 
/\1·-· ::;; en i c 

Ba1·-·iuri1 
E\,:-:r -- y 11 i. um: 
Ccjdrn i urn 
Ca l cium 
Ch1···· ,::.,m i urn 

CobE1 l t 
Coppe1·-

I1···· 0n 
: L,:-:ad 
: f1a ( HV: :,; i Uffl 

: l..,li::t 1···1,; ti:::1t-11:: .. • ~>:::.· 

: f"'I ,:· 1···· c. u ,.-. y 

: Ni". i:::.k::.· J. 
: F_., () t: i~:J ~;; :;;; J. Lt l'i"l : 

: ~; e:: l e n i u rr1 
: ~:., t l v,:;.•1·-· 

: ~; or::f :i. urn 
: Th;':i l l i um 
: V;:.1nad :i. um 
! ;"?. i r-,,:: 
: Cy,,jnide 
:Titanium 

Ccw1tr-· ol 
L i ffl it 

I I 
I I 

I I 

C 

______ I I ------------ ·-- --·· 
I I 
I I 

1. 9: 
C: I I __ , I 

l . ':t : 

t • . ,;i I 
'--' I 

96 1 . 7: 

7. 
9 6 :L 

I I 
I I 

-, I 
/ I I - , 
/, 

I I 
I I 

69":Y) . Ci)l :L 0 : 

:? . ~- E~ l l : I.J : 
4 . 4 7 0~1: 

0 . ~!'.:,00: U 
J. 409::;_;. 1::,2(Z).::_;: 

7 . ti. -~~-, t.. E!, : 

'·) . .::, t.) ::.:~ 1S : E> 

t • . ~/6/4. v.) 
4.:'; .-_-34_ 264 2 

:::_; l. 6 . ·.'.':,4 l 
()). (!)1,.99 U: 

"/. 

l 271 
0. 

.•::·, ') /.1- :::.~ I 

-=°• ::s [:~ -~:~ I _I 

e, . -~:,C-)01 u 
226 . CIJ8f!, 1 B 

0. -~::,74-2 B 

40 .7 112 
CZJ.51g9 U 

1 t. '2.':, . 9~).3S 

I I 
I 

Dup l i. cat e ( D ) C 

IN 

(1 l :_:~~ 0. ,f~(~1S0 : 

2. 6001,. :u: 
.::.;_ 10g 4: 

8'2 . . t_:,,;1-;7 ,s: 
0.2 -7 82!8! 
0. '2621 :u: 

7444. 1622 : 
7 . 121.g: 

4-. 0C2L'_; c;-1: 
'~ .3 .':, 1 . 71 7 S : 

.?.~ 18 . 4. -~~·,,:_\ 7 : 

I I 
I 

0 . 0 I,. "7 6 : I_I 

7. -;1 ,s t,.'): c:> 

(1 , .':,6 ,'.,. 4. U 

0 . rs2rs<5 e 

0 . 42 :::;4. s: 
42,6967 
.3E~. -="•01 ';, 

0 . -=• 1 .3 8, 

I 
I 

u: 

Fi' F'D 

1 2. I,. ; 

: fJ: JvJ 
I 

·' : r:, 
: F' 
: F' 

:_;_; . (/J : : F' 
-~ ,s : : t":J 

1 l : 
·:;• I 
._, I 

1.1,. : 

(, . 1 : 
(/).-; : 

(.I) . •') I 
,.: •• I 

7' 0 : 

2 0(-1. 0: 

0. 2 : 
.3 0 . 2: 

Cl .-, I 
\.-I • • '- I 

6 . . : ·,: 
I I _____ , I 

: F" 
: F, 
'.-:::, 
I I 

: F' 
: F' 
: r:, 
: C:.\l : 
: r .. , 
: r:, 
I r.:, , , 
: F_., 

:P 
: F) 

:F' 
: F' 
:c.A : 
: F' 

-01 5 

0 ?. 2 
l-l::f4<lJ 2 . 1 
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TO: 

FR: 

~ "~~ "' 
200-UP-2 Project QA Record 1r ~ '\\I.'"' arch 22, 1994 

~~ o,r.,, 
Christina Jensen, Golder Associates Inc. ~ 4'-ez G to\. 

· ~L no\. 
RE: GENERAL GC DATA VALIDATION SUMMARY FOR DATA PACKAGE: 

644 (923-E418 TMA644G.UP2) 

INTRODUCTION 

B09904-TMA-

This memorandum presents the results of data validation on data package B09904-TMA-644 
prepared by Thermo Analytical laboratory. A list of samples validated along with the 
analyses reported and the method of analysis is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

B09DPO llft)Sf)3 SOIL SEE NOTE 1 

Notes: 

1. The sample was analyzed for extractable fuel hydrocarbons (kerosene range). 

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 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met. 

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

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

·---,~ - .., ~ ·-- - ·- - -- . 
. . ~ . -- - . 

; ,; ~1 ~ l C . . .- -- . 

1 
l lJuj iJ -{ I .L 

1

~:.:.: :...:_2- d 19 .... q· 4wil Li j I 
I -~ ; L.,./l ________ 1 I 

VALIDATION DOCUMENTATION l 
SOLA I 

--- oo 1 



Data Package ID: B09904-TMA-644 Analysis: General GC 

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 one determination reported, which 
was deemed valid. This results in a completeness of 100 percent, which meets normal work 
plan objectives of 90 percent. 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

There were no minor deficiencies identified during data validation which required 
qualification of data. 

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 Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2, 
1993. Westinghouse Hanford Company, Richland, Washington. 
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Attachment 1 

Glossary of Data Reporting Qualifiers 



-----·-· - ---- ------- - -------

97 ~ 3505.Z I Zl~ 

GLOSSARY OF ORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the constituent was analyzed for and detected in the associated laboratory 
blank. This qualifier is applied by the laboratory. During the process of data 
validation this qualifi~r may be replaced by other appropriate qualifiers as defined by 
the validation procedures. 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 quantitation limit co~rected 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 reported may 
not accurately reflect the sample quantitation limit. The associated data should be 
considered usable for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. This qualifier may be applied 
by the laboratory to indicate a concentration which is less than the contract required 
quantitation limit (CRQL) but greater than the instrument detection limit (IDL). 
During data validation this qualifier may be applied to indicate a minor quality control 
deficiency. However in either case, the associated data should be considered usable 
for dei:ision making purposes. 

NJ - Indicates presumptive evidence of a constituent at an estimated value. This qualifier is 
normally applied to CC analysis data (such as organochlorine pesticide and PCB data). 
The associated data should be considered usable for decision making purposes. 

N - Indicates presumptive evidence of a constituent. This qualifier is normally applied to 
CC analysis data (such as organochlorine pesticide and PCB data). The associated 
data should be considered usable for decision making purposes. 

JN - Indicates a tentatively identified compound (TIC) whose concentration and 
identification have been determined to be valid as a result of 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 has been qualified as unusable due to a major 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 
has been qualified as unusable due to a major quality control deficiency identified 
during data validation. The associated data should be considered unusable for 
decision making purposes. 

-- 0 0 4 
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Attachment 2 

Summary of Data Qualifications 
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W C-S -EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 

SDG: VAL~: DATE: it ~. PAGE..L_oFL 
I _J rYlw.f//1 ,. fj '/5/ ;4 

COMMENTS: h//hfl1 jJ_ _ h(/ ok-1;, /;()91 tJ '-I- 7}z,t/) ---~ c/ </ 
QUALiFIER 

1 J 
COMPOUND SAMPLES AFFECTED REASON 

///,,{) /i,t,1_,c1 e~,urAi. ~,v ?✓; ,J /4 /4~ 
, 

L_,; ,rn ~ ~- fo tt /l a--::: /. ,{ vii:_ 
/1 l YI // 

--

B-7 --- 00 E 

- ----------- -----------
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Attachment 3 

Qualified Data Summary and Annotated Laboratory Reports 
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Validated Data SU11118ry, Data Package: 809904-TMA-644 

Saq,# 
Date 

Location 
Depth 
Type 

Conments 

Parameter Units 

KEROSENE MG/ICG 

B09DPO 
11-5-93 

Result 

5.000 

Q 

u 



-000328 -
TMA Inc. 

Received: 11/10/93 
REPORT 

Results by Sample 
Work Order# A3-11-043 

SAMPLE ID ~8~0~9_D~P~0 _________ _ FRACTION 01J TEST CODE 801SMS NAME EPA 8015M EXTRACT. 
Date & Time Collected 11/05/93 Category 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Cl0 

Matrix: =SO==IL~-
Date Ana lyzed: 12/01/93 

Dilution factor: 1.00 
Concentration Units: mg/Kg 

Sample 
Compound Result 

Kerosene Range ND 

- Cl6 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

PQL 

5.0 

NA 

NA 

NA 

ND Not detected at the specified limits 

Form I 

-- 00 9 
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Attachment 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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CASE ~ARRATIVE 

LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

TMA/ARLI 

11-043 

WESTINGHOUSE HF~JFORD COMPANY 

November 10, 1993 

1.0 DESCRIPTION OF CASE : 

2.0 

3.0 

One soil sample was analyzed for TCL Organics- Volatiles and 
Semivolatiles according to the USEPA Contract Laboratory Program (CLP) 
Statement of Work for Orga~ic Analysis, Revision OLM0l.8. The 
Extractable Hydrocarbons in ~he Kerosene Range (K) were analyzed 
according to the SW-846 Methoc 8015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B09DPO A3-ll-043- J lA V SOIL 
B09DPO MS A3-ll-043- .J lB V SOIL 
B09DP0 MSD A3 -11-043 - :nc V SOIL 
B09DPO A3-11-043- J lD sv SOIL 
B09DPO MS A3-11-043- J lE sv SOIL 
B09DP0 MSD A3-ll-043- J lF sv SOIL 
B09DP0 A3-ll-043- J lJ K SOIL 
B09DP0 MS A3-11-043-:HK K SOIL 
B09DP0 MSD A3-11-043- J lL K SOIL 

COMMENTS : 

3.1 SHIPPING AND DOCUMENTATIC~ : 

All of the samples were received intact and properly documented. 

3.2 ANALYSIS 

3.2.1 VOLATILE ANALYSIS 2OMMENTS 

LOW LEVEL SOIL : 

The samples were analyzed by heated purge within the CLP SOW 
holding times. 

All of the QC results were within the limits specified by the 
EPA CLP SOW. 

,. 01 J 
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TUNES : 

All BFB tunes were injected directly into the GC/MS 
instrument . 

3.2 . 2 SEMIVOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the contract 
required holding times. 

Di-n-butylphthalate was detected in all of the samples and the 
blank at concentrations that were below the CRQL. The 
compound bis ( 2-Ethylhexyl) phthalate was also found in the 
sample B09DP0 and B09DP0MS at concentrations less than the 
CRQL. 

In sample B09DP0MS, 4-Nitrophenol was detected at a 
concentration that exceeded the calibration range, and was 
therefore "E" qualified . In addition, the matrix spike 
recovery of 4-Nitrophenol in sample B09DP0MS was above the 
advisory QC limit. In accordance with CLP protocol, no 
further action was required . 

All of the other QC results were within the limits specified 
by the EPA CLP SOW . 

3.2.3 EXTRACTABLE HYDROCARBONS "KEROSENE RANGE" COMMENTS 

SEQUENCE NOTES 

The sequence was started on 11/18/93 and was analyzed 
according to the SW-846 Method 8015M . The initial calibration 
consisted of 5 different levels of the Kerosene standard that 
ranged from approximately 200ppm to 2000ppm. The continuing 
calibration at the l000ppm level was injected amongst a series 
of samples, in order to verify the instrument stability. The 
%RSD in the initial calibration and the %Din the continuing 
calibration were below their 20% and 15% limits , respectively. 

SAMPLE NOTES : 

LOW LEVEL SOIL 

The samples were extracted and analyzed for extractable 
hydrocarbons in the Kerosene range within the required holding 
times. Approximately 20g of the sample was extracted and 
concentrated to 5 mL. 

There were no hydrocarbons detected in any of the samples. 
Sample B09DP0 was spiked with Kerosene and the matrix spike 

~ 012 
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recoveries were 55% for both the MS and the MSD . A blank 
spike was prepared at the same t ime, and had a 73% recovery . 

All of the QC results were within the limits specified by the 
EPA CLP SOW. 

We 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 in this hardcopy data package and in the 
computer-readable data submitted on disk ette is authorized by the 
Laboratory Manager or his designee, as v erified by the following 
signatures . 

777~ £Y7..v/, 
Maureen Parrish ///2/Cfy 
Project Manager 

.., 013 
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Westinghouse 
Hanford Company I CHAIN OF CUSTODY 

Cus tody For~ Initiator L E ROGERS 
Company Contact L E ROGERS Telephone 376-7690 ---------,=--
Projec t Des ignation/S ampling Locations 200-UP-2 Collection Date t(-S-3,~ 
Ice Ches t llo. -5ML SSii Field Logbook llo. 

Offsite Property llo. 

EFL- 1091 
Bill of Lad ing/Ai rbi l l llo. #i_'f1..;..Si(=-'-__ _...;./_?-"~~'7_/ ____ _ 
Me t hod of Sh ipment AIR 
Shi pped to TMA -
Possi ble Sample Ha zards/ Remarks Keep samples at 4C (SOIL) 

1 ) 

3) 

.,A-,250ml 

.....v,250ml 
--li250ml 
A; 125ml 
.4-;12Sml 
..-Y,12Sml 
...Y,12Sml 

,.J-;1000m l 

1,-250ml 
1,250ml 
1,250ml 
1,125ml 
1,125ml 
1, 125ml 
1,125ml 

1, 1000ml 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions IID2,N03 (EPA 353.2) 
G:Cyanide CLP 

Gw:Kerosene (8015M) 

Sample Identification 

P/G:Gross alpha/beta (EP-10), Garrma Spec to include,Cs·134,Cs·137,Co·60,Eu·152, 
Eu-154,Eu-155,K-40,Ru-106,lla-22 (RC-30), Total Uraniun (EA·01C) U-235,U-234,U-238 (EP-70, EP-71 , EP-5) Np · 
237,(RC·101A, RC-622, EP-5) Pu-238, Pu-239/240 (EP-80, EP-81, EP-5) 1·129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 (RC-24, RC -604) Am-241,Cm-244 (EP-80, EP -90, EP-91, EP-92, EP-93, EP-5) Se-79 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi ·VOA Cl'P 

. · ons F,Cl,S04 (EPA 300.0) 
P/G:Anion 2,N03 (EPA 353.2) 
. G:Cyanide Cl 

Gw:Kero.sene (8015M 
P/G:Gross alpha/beta (EP · Spec to inc lude ,Cs -134,Cs -137,Co-60,Eu-152, 
Eu·154,Eu·155,K·40,Ru· 106 , 11a · C-30), Total Uranium (EA·OlC) U·235,U· 234,U·23B (EP -70, EP-71, EP-5) Np· 
237,(RC·101A, RC-622, EP-5) Pu-238 , 9/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) sr-90 (RC-306, RC-
303, RC-309, RC -304) Tc -99 (RC-24, ?. C-60 (EP-80, EP-90, EP-91, EP-92, EP-93, EP -5) Se-79 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi-VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2) · 
G:Cyanide CLP 

Gw:Kerosene (8015H) 
P/G:Gross alpha/beta (EP-10), Garrma Spec to include,Cs-134,Cs·137,Co·60,Eu·152, 
Eu·154,Eu-155,K-40,Ru· 106,Na·22 (RC -30), Total Uraniun (EA·01C) U·235,U·234,U·238 (EP-70, EP-7, P-5) Np· 
237,(RC·101A, RC-622, EP-5) Pu-238, Pu-239/240 (EP-80, EP-81, EP-5) 1·129 (RC-25, RC-605) Sr-90 (RC· , RC· 
303 RC-309 RC-304 Tc-99 RC-24 RC-604 Am- 241 Cm- 244 EP-80 EP-90 EP-91 EP-92 EP-93 EP-5 Se· 

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Date/Time: 

Relinquished by: Received by: Date/Time: 

Fi na l Sam le Dis osition 

Di sposal Method: Disposed by: Date/Time: 

Corrment s : 

A-6000- 407 (12/90) {E F) ~E F061 
Chain of Cus tody ~014 
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A B C D (!) LEVEL: 

PROJECT: - DATA PACKAGE: f;/;fjjci/-TJ1t/4-ft1 t/ t/ 

VAL! DA TOR: (':i f3i'l21, "-' LAB: -rJi1 /II-
CASE: SDG: 

ANALYSES PERFORMED 
. 

D Aniorui/lC • T0C OTOX D TPH-418.1 

D Ammonia 0 BOD/COO 0 Chloride 0 Chromium-VI 

0 Sulfate • TDS OTKN 0 Phoephate 

D D D D 

SAMPLES/MATRIX ~( / !fJ!;qf){)O 
· / 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narra~ive present? .•••.•.• 
Comments: lj,t1,if; c f<.UQt 1.: ( lJJ.!L./;t:-'W1l. tl- ,irz1 C I l I 

2. HOLDING TIMES 

DATE: 3 /1,__,=r/1 L/ 

Oil end Grease Alkalinity 

D pH 0 NO,IN0, 

1Z1 '/;O !5 l!VJ D 

D D 

...... (~· 
.. ... c§J 

No 
No 

N/A 
N/A 

Are sample holding times acceptable? ••••....•.•.. G;i) No N/A 
Comments: ---------------------------

A-23 · 016 
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GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration performed for all applicable analyses? 
Are initial calibration results acceptable? .•..•••... 
Was a calibration check performed for all applicable analyses? , Ye 
Are calibration check results acceptable? .•••••••.•• Yes 
Comments: 

No N/A 
No N/A 
No N/A 
No N/A 

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

4. BLANKS 
Were laboratory blanks analyzed? 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? • •.•. 
Are field/trip blank results acceptable? 

. . -~ • Ye 
• • Yes 

Yes 

No N/A 
No iA 
No ~ No ~ 

Comments: ___________________________ _ 

5. ACCURACY 
Were spike samples analyzed at the required frequency? (;:' • • • • -Y-es N/A 

N/A Are spike recoveries acceptable? .••••••.•..• 
Were LCS analyses performed at the required frequency? 

Yes 

w 
._ 

l /l.,..? : 1.. ¼ J/1 ~ 

- ~~~,;;..:...i.....:;;..-~~:....::::;..;:..:::;.---L_~ ....::;__---,.<::a...:;.~ia...::.:::...:..~...,(...[..!~=-....:;..:;...;:::;..;----:;_.::;..--'r-~~._..,c/ 

. . . . . . . . . . . . • Yes No 
accept ab 1 e?. . • Yes No 

duplicate RPO values acceptable? . . • Yes No 

Are field split RPO values acceptable? . . . Yes No 

A-24 
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7. ANALYTE QUANTITATION 
Was analyte quantitation performed properly? 
Corranents: 

...... 6{) No N/A 

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

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are results supported in the raw data? 
Are results calculated properly? 
Do results meet the CRDLs? • • ••.• • 

A-25 

.. .. @ 
• es · 

. -~ 
• • y / 

No N/A 
No N/A 
No N/A 
No N/A 

~ 01 8 
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HOLDING TIME SUMMARY 

SDG: VALIDATOR: (J/ _J .? tt =&I 

COMMENTS: fdrJdel v__,l {-; (, ,()t/ti /pl) 17/J 'l -171? /iJ -· & L/ L/ 
r {I ' I 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 
flotf!JPo 'i'D I til,-11 11 (G/13 n !t1!4?r I 2/! /;'}-

DATE: 2,jle{/f ~ PAGE 
' 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

~ l 'l' -

I OF_L_ 

QUALIFIER 

JUXtL ·,.,,o 
......... 
~ 
-c..n 
c:) 

::iE:u-1 
::C:11 
c;'f""-.) 
v, -
O t.,,J 
~ ·-....o 
:z 
I 

V') 

"'C 
"'C 
I 

C> 
0 
N 

w 

;o 
(1) 

< 

N 
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MEMORANDUM 

TO: 200-UP-2 Project QA Record ch 22, 1994 

FR: Christina Jensen, Golder Associates Inc. 

RE: VOLATILES DATA VALIDATION SUMMARY FOR DATA PACKAGE B09904-TMA-644 
(923-E418 TMA644V.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B09904-TMA-644 prepared 
by the Thermo Analytical laboratory. 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 

B09DP0 llft)Sf}3 SOIL SEE NOTE 1 

Notes: 

1. The sample was analyzed for CLP volatile target compound list (TCL) organics. 

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 Docum~ =:-,,.;--:-= - \\;; r.J rm · 
Attachment 5. Data Validation Supporting Documentation : ; _ 1 S i f'l.J '. ::; l : \ J_}I · : :l ,:· ~ 

. • : ~ ' lL\ tn ir l' ,1 1' , :t ,. L- ...::._,, ~ .J L.:l 

DATA QUALITY OBJECTIVES : .... ,-< l l I I 
Precision. Goals for precision were met. , 2 :gOil : l::..J 
Accuracy. Goals for accuracy were met. 

Sample Result Verification. All sample results were supported in th~ aw 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 33 determinations reported, all of 

l 

001 
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Data Package ID: B09904-TMA-644 Analysis: Volatiles 

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

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. 

Laboratory Blanks 

• Methylene chloride and toluene were detected in the laboratory blank. 

REFERENCES 

Attachment 2 provides a summary of the samples and data qualifications 
applied. 

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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Attachment 1 

Glossary of Data Reporting Qualifiers 
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GLOSSARY OF ORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the constituent was analyzed for and detected in the associated laboratory 
blank. This qualifier is applied by the laboratory. During the process of data 
validation this qualifier may be replaced by other appropriate qualifiers as defined by 
the validation procedures. 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 quantitation limit corrected for aliquot size, dilution and 
percent solids (in the case of solid matricesfby 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 reported may 
not accurately reflect the sample quantitation limit. The associated data should be 
considered usable for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. This qualifier may be applied 
by the laboratory to indicate a concentration which is less than the contract required 
quantitation limit (CRQL) but greater than the instrument detection limit (IDL). 
During data validation this qualifier may be applied to indicate a minor quality control 
deficiency. However in either case, the associated data should be considered usable 
for de~ision making purposes. 

NJ - Indicates presumptive evidence of a constituent at an estimated value. This qualifier is 
normally applied to GC analysis data (such as organochlorine pesticide and PCB data). 
The associated data should be considered usable for decision making purposes. 

N - Indicates presumptive evidence of a constituent. This qualifier is normally applied to 
GC analysis data (such as organochlorine pesticide and PCB data). The associated 
data should be considered usable for decision making purposes. 

JN - Indicates a tentatively identified compound (TIC) whose concentration and 
identification have been determined to be valid as a result of 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 has been qualified as unusable due to a major 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 
has been qualified as unusable due to a major quality control deficiency identified 
during data validation. The associated data should be considered unusable for 
decision making purposes. 

~004 
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WHC-SD-EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 

SDG: VALJDATOR: DATE: 1/ t./ I . PAGE-,l_OF_j_ 
! / II~ ·7 I 1t-/ 

COMMENTS: VoA- ;1·/llA o /;!)11'1J t/ ---rM M- {l;Lf tf 
COMPOUND 

I 
QOALIFIER SAMPLES AFFECTED REASON 

!U t J {w I I ut Cl{ I rn/Jtft.,,. lA- f!JnttDPO /¼,ult~ ~wt.--
_L I j1 

I (Y, )J_}j} \.A..., Lr\..,. f;i;c; 0 ?0 v& . 
jivv/41

, f✓>-..,,11n 1i..., 
I -

B-7 
~006 
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Attachment 3 

Qualified Data Summary and Annotated Laboratory Reports 
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Validated Data Slllln8ry, Data Package: B09904-TMA-644 

s~ B090PO 
Date 11-5-93 

Location ---
Depth ---
Type ---

Conments ---
Parameter Units Result Q 

CHLOROMETHANE UG/ICG 10.000 u 
BROMOMETHANE UG/ICG 10.000 u 

VINYL CHLORIDE UG/ICG 10.000 u 
CHLOROETHANE UG/ICG 10.000 u 

METHYLENE CHLORIDE UG/ICG 10.000 u 
ACETONE UG/ICG 6.000 J 

CARBON DISULFIDE UG/KG 10.000 u 
1,1-DICHLOROETHENE UG/KG 10.000 u 
1, 1-DICHLOROETHANE UG/KG 10.000 u 

1,2-DICHLOROETHENE (TOTAL) UG/KG 10.000 u 
CHLOROFORM UG/KG 10.000 u 

1,2-DICHLOROETHANE UG/KG 10.000 u 
2-BUTANONE UG/KG 10.000 u 

1,1,1-TRICHLOROETHANE UG/KG 10.000 u 
CARBON TETRACHLORIDE UG/KG 10.000 u 
BROMOOICHLOROMETHANE UG/KG 10.000 u 

1,2-DICHLOROPROPANE UG/KG 10.000 u 
CIS-1,3-DICHLOROPROPENE UG/KG 10.000 u 

TRICHLOROETHENE UG/KG 10.000 u 
DIBROMOCHLOROMETHANE UG/KG 10.000 u 

1, 1,2-TRICHLOROETHANE UG/KG 10.000 u 
BENZENE UG/KG 10.000 u 

TRANS-1,3-DICHLOROPROPENE UG/KG 10.000 u 
BROMOFORM UG/KG 10.000 u 

4-METHYL-2-PENTANONE UG/KG 10.000 u 
2-HEXANONE UG/KG 10.000 u 

TETRACHLOROETHENE UG/KG 10.000 u 
1,1,2,2-TETRACHLOROETHANE UG/KG 10.000 u 

TOLUENE UG/KG 10.000 u 
CHLOROBENZENE UG/KG 10.000 u 

ETHYLBENZENE UG/KG 10.000 u 
STYRENE UG/KG 10.000 u 

XYLENES (TOTAL) UG/KG 10.000 u 

..:. __ 
x::--

~-· 
~ ; 

'"-'-

L1'J 
U'1 
CJ 
.u, 
* 
f",._) 



-- -·· ·-------~------- --------------

97 ~ 3505.~Z 118 -

lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

309 DP0 
Lab Name: TMA/ARLI Contract : """W=H'-=C'------

Lab Code: TMALA Case No.: 11043 SAS No . : "-'-N=-=A __ _ SDG No . : =-c.N=-=A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A31 1043-01A 

Sample wt / vol: 5.0 (g/mL) _G __ Lab File ID: 31 116R03 

Level: (low/med) LOW Date Received: l l/1 0/93 

% Moisture: not dee. __ 4 Date Analyzed: 7 -; /1 6/93 

GC Column: _P_A~C_K ___ _ ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Vol~~e: 

CAS NO. COMPOUND 

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

10 
10 
10 
10 

75-09-2---------Methylene Chloride iO~ 
67-64-1~--------Acetone 6 
75-15-0---------Carbon Disulfide 10 
75-35-4---------1,1-Dichloroethene 10 
75-34-3---------1,1-Dichloroethane 10 
540-59-0---- - ---1,2-Dichloroethene (total) 10 --
67-66-3---------Chloroform 10 
107-06-2--------1,2-Dichloroethane 10 
78-93 -3 ---------2-Butanone 10 
71-55-6---------1,1,1-Trichloroethane 10 
56-23-5---------Carbon Tetrachloride 10 
75-27-4---------Brornodichlorornethane 10 
78- 8 7-5---------1,2-Dichloropropane 10 
10061-01-5------cis-l,3-Dichloropropene 10 
79-01-6---------Trichloroethene 10 
124-48-1--------Dibromochloromethane 10 
79-00-5---------1,1,2-Trichloroethane 10 
71-43-2---------Benzene 10 
10061-02-6------trans-1,3-Dichloropropene __ 10 
75-25-2---------Brornoforrn 10 
108-10-1--------4-Methyl-2-Pentanone 10 
591-78-6--------2-Hexanone 10 
127-18-4--------Tetrachloroethene 10 
79-34-5---------1,1,2,2 - Tetrachloroethane 10 
108-88 - 3- - ------Toluene 

-- 10 -2-
108-90-7--------Chlorobenzene 10 
100-41-4--------Ethylbenzene 10 
100-42-5--------Styrene 10 
1330-20-7-------Xylene (total) 10 

FORM I VOA 

___ (uL) 

Q 

u 
u 
u 
u 
~ 

J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
-rr-
u 
u 
u 
u 

3/90 
~ooe 
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lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

TMA/ARLI Contract: ~W~H~C ___ _ 

-0-0-0-G-8-5-
EPA SAMPLE NO. 

B09DP0 

Lab Code: TMALA Case No .: 11043 SAS No. : =N"'"'A'---- SDG No.: =N.o..:'P•'----

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 

Level: (low/med) LOW 

% Moisture: not dee. __ 4 

GC Column: ~P=A~C~K'---

Soil Extract Volume: 

ID: 

Number TICs found: __ o 

(g/mL) _G __ 

2. 00 (mm) 

(uL) 

Lab Sample ID: A311043-01A 

Lab File ID: 31116R03 

Date Received: 11/10/93 

Date Analyzed: 11/16/93 

Dilution Factor: 1.0 

Soil Aliquot Volume: __ (uL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

================ ============================·======== ============= ===== 
CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q 

FORM I VOA -TIC 3/90 

-- 0 J 0 
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Attachment 4 

Laboratory Narrative and Chain-of-Custody Documentation 
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-e-00104 

LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

CASE NARRATIVE 

TMA/ARLI 

11-043 

WESTINGHOUSE HANFORD COMPANY 

November 10, 1993 

1.0 DESCRIPTION OF CASE : 

2.0 

3.0 

One soil sample was analyzed for TCL Organics- Volatiles and 
Semivolatiles according to the USEPA Contract Laboratory Program (CLP) 
Statement of Work for Organic Analysis, Revisic~ OLM0l.8. The 
Extractable Hydrocarbons in the Kerosene Range (K) were analyzed 
according to the SW-846 Method 8015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B09DP0 A3-ll-043-01A V SOIL 
B09DP0 MS A3-ll-043-01B V SOIL 
B09DP0 MSD A3-ll-043-01C V SOIL 
B09DP0 A3-ll-043-01D sv SOIL 
B09DP0 MS A3-ll-043-01E sv SOIL 
B09DP0 MSD A3-ll-043-01F sv SOIL 
B09DP0 A3-ll-043-01J K SOIL 
B09DP0 MS A3-ll-043-01K K SOIL 
B09DP0 MSD A3-ll-043-01L K SOIL 

COMMENTS : 

3.1 SHIPPING AND DOCUMENTATION: 

All of the samples were received intact and properly documented . 

3.2 ANALYSIS 

3.2.1 VOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL : 

The samples were analyzed by heated purge within the CLP SOW 
holding times. 

All of the QC results were within the limi ts specified by the 
EPA CLP SOW. 

~012 
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TUNES : 

All BFB tunes were i njected directly into the GC/MS 
instrument. 

3.2.2 SEMIVOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL 

The samples were extrac t e~ and analyzed within the contract 
required holding times . 

Di-n-butylphthalate was detected in all of the samples and the 
blank at concentrations that were below the CRQL . The 
compound bis (2-Ethylhexy l) phthalate was also found in the 
sample B09DP0 and B09DP 0MS at concentrations less than the 
CRQL . 

In sample B09DP0MS, 4 -Nitrophenol was detected at a 
concentration that exceeded the calibration range, and was 
therefore "E" qualified. In addition, the matrix spike 
recovery of 4-Nitrophenol in sample B09DP0MS was above the 
advisory QC limit . Iri accordance with CLP protocol, no 
further action was requi r ed. 

All of the other QC resul ts were within the limits specified 
by the EPA CLP SOW. 

3.2.3 EXTRACTABLE HYDROCARBONS " KEROSENE RANGE " COMMENTS 

SEQUENCE NOTES 

The s equence was s tar ted on 11/18/ 93 and was analyzed 
according to the SW-846 Method 8015M. The initial calibration 
consisted of 5 di f ferent levels of the Kerosene standard that 
ranged from approximately 200ppm to 2000ppm. The continuing 
calibration at the l000ppm level was injected amongst a series 
of samples, in order to verify the instrument stability. The 
%RSD in the initial calibration and the %Din the continuing 
calibration were below their 20% and 15% limits, respectively. 

SAMPLE NOTES : 

LOW LEVEL SOIL 

The samples were e xtracted a nd analyzed for extractable 
hydroc arbons in the Kerosene range within the required holding 
times . Approx imately 20g of the sampl e wa s ex tracted and 
concentra ted to 5 mL. 

There were no hydrocarbons detected in a ny of t he samples . 
Sampl e B09DP0 wa s s pi ke d with Kerose ne and t he ma trix spike 

· OJ 3 
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G-00106 

recover ies were 55% for both the MS a nd the MSD. A blank 
spike was prepared at the same time, and had a 73% recovery. 

All o f the QC results were within the l i mits specified by the 
EPA CLP SOW. 

We certify t hat this data package is in compliance with the terms 
and cond i t i ons o f the contract, both technically and for 
completeness, for other than the conditions detailed above. 
Release of t he data in this hardcopy data package and in the 
computer- r eadable data submitted on diskette is authorized by the 
Laboratory Manager or his designee, as verified by the following 
signatures. 

7?7~~Y7~/. 
Maureen Parrish ✓J/2/97' 
Project Manager 

- 014 



q-; r3505 Z I SLI· ,, ~ '!-,.. 'I,. j)/)Q OOa. /:t 
Westinghouse 
Hanford Company I CHAIN OF CUSTODY 

Cus tody For~ Initiator L E ROGERS 
Company Contact LE ROGERS Telephone -=-3-=-7-=-6_--=-7-=-6-=-9-=-0---=

Collection Date l{-S-3,':) Project Designation/Sampling Locations 200-UP-2 
Ice Chest No . _5,\1L ss.q Field Logbook No. 

Offsite Property No. 

EFL-1091 
8 i ll of Lading/Ai rbi l l No . M_'M~SK~---·~/_?~~~9_/ ___ _ 
Method of Shipment AIR 
Shi pped to TMA 
Poss ible Sample Hazards/Remarks Keep samples at 4C (SOIL) 

1) 

3 ) 

,A-,250ml 
-Y,250ml 
-l-;-250ml 
.4; 125ml 
,---r;125ml 
....Y,125ml 
.,.Y,125ml 

>,1000ml 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2) 
G:Cyanide CLP 

Gw:Kerosene (8015M) 

Sample Identification 

P/G:Gross alpha/beta (EP·10), Ganma Spec to include,Cs·134,Cs -137,Co-60,Eu-152, 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), Total Uranium (EA-01C) U· 235, U·234,U-238 (EP-70, EP-71, EP-5) Np· 
237,(RC· 101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) 1- 129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 (RC-24, RC-604) Am-241,Cm-244 (EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79 

1,250ml P:CLP;TAL Metals,Hg,Ti 
50ml Gs:VOA CLP 

1,2 aG:Semi·VOA CLP 
1, 125ml ·ans F,Cl,S04 (EPA 300.0) 
1,125ml P/G:Ani~n 2,N03 (EPA 353.2) 
1, 125ml . G:Cyanide CL 
1, 125ml Gw:Kerosene (8015M 

1, 1000ml P/G:Gross alpha/beta (EP· to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu·154,Eu·155,K-40,Ru-106,Na- C-30), Total Uranium (EA·OlC) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Np-

1,250ml 
1,250ml 
1, 250ml 
1,125ml 
1, 125ml 
1, 125ml 
1,125ml 

1,1000ml 

237,(RC-101A, RC-622, EP-5) Pu-238, 9/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 (RC-24, RC-60 EP-90, EP-91, EP-92, EP-93, EP-5) Se-79 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA CLP 

G:Anions F,Cl,S04 (EPA 300.0) 
P/G:Anions N02,N03 (EPA 353.2) · 

G:Cyanide CLP 
Gw:Kerosene (8015M) 

P/G :Gross alpha/beta (EP-10), Ganma Spec to include,Cs-134,Cs-137,Co·60,Eu-152 , 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), Total Uranium (EA·01C) U· 235,U · 234,U·238 (EP-70, EP-7 , P-5) Np-
237,(RC-101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) I-129 (RC-25, RC-605) Sr·90 (RC- , RC· 
303 RC-309 RC-304 Tc-99 RC-24 RC-604 Am-241 Cm-244 EP-80 EP-90 EP-91 EP-92 EP-93 EP-5 Se-

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

15 

Date/Time: 

Re linquished by: Received by: Date/Time: 

Final 

Disposal Method: Disposed by: Date/Time: 

Col!lllents: 

A-6000 -407 (1 2/90) {EF} ~EF061 
Cha in of Custody 

015 
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Attachment 5 

Data Validation Supporting Documentation 

· 016 



VALIDATION 
LEVEL: 

PROJECT: 

VALIDATOR: 

CASE: 

97 ~ 3505wi?clt' -EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

A B C 

DATA PACKAGE: 

ANALYSES PERFORMED r CLP Voletilea 0 SW-846 8240 0 SW-846 8260 0 CLP 0 SW-846 8270 0 SW-846 
(cap column) (packed column) Semivolatil1111 (cap column) (packed column) 

D D D D D D 

SAMPLES/MATRIX 

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

·® 
CE) 

No 

No 

N/A 
N/A 

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

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

A-1 017 



97 ~ 3505w~cU 6·-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

3. INSTRUMENT TUNING AND CALIBRATION 
Is the GC/MS tuning/performance check acceptable? . 
Are initial calibrations acceptable? ••••••• 
Are continuing calibratio~s acceptable? •••... 
Comments: 

_g No 

-~ No 
.(5) No 

N/A 
N/A 
N/A 

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

4. BLANKS 
Were laboratory blanks analyzed? •••••••••.•.•. -~ No N/A 
Are laboratory blank results acceptable? •••• • • • • • • • Yes ~iA 
Were field/trip blanks analyzed? •••••••••••..•• Yes No NA 
Are field/trip blank results acceptable? ••••••••••• Yes No N 
Comments= 0-,.fov~qf,;r,v PL1,9f {)..A.Jail~ ') (k l!~f k '&( '#1/i-:J _ 

,l)#W;;·zk l4< 6- OC-- f)fp,.,if-Jw ,. 2'.JJ,u{! ,Jlf 1_ifMl<A<.i--yL 
✓ky1 ,_ ~ -~~ ~~~1 J~fft., ·.; r1'\;::_U,,: ·, ;J:i~t-t~·:· r: 

5. ACCURACY 
/ :~· I; 

✓ 

Were surrogates/System Monitoring Compounds analyzed? •.•. -~ 
Are surrogate/System Monitoring Compound recoveries acceptable?~ 
Were MS/MSD samples analyzed?. . • •••. ·® 

No 
No 
No 

Are MS/MSD results acceptable? • • • • ·® No 
Comments: 

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

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

A-2 - 01 8 
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WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 
Are MS/MSD RPD values acceptable? ... -~ 
Are field duplicate RPD values acceptable? Yes 
Are field split RPD values acceptable? . . Yes 
Comments: __________________________ _ 

7. SYSTEM PERFORMANCE 
Were internal standards analyzed? .•.•••••• 
Are internal standard areas acceptable? .•••••• 
Are internal standard retention times acceptable? 

. . . <fil} No 
..... @ No 

. .@ No 

N/A 
N/A 
N/A 

Comments: __________________________ _ 

8. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
Is compound quantitation acceptable? •••• 

.G;) 
.@ 

No 
No 

N/A 
N/A 

Comments: __________________________ _ 

9. REPORTED RESULTS AND QUANTITATION LIMITS 
Are results reported for all requested analyses? ••••.. -~ No 

No Are all results supported in the raw data? • • • • • •• -~ 
Oo results meet the CRQLs? . • • • . • • • • • • • • @ No 
Has the laboratory properly identified and coded all TIC? •.• Yes No 

N/A 
N/A 
N/A 

@!) 
Comments: __________________________ _ 

A-3 · 019 



0:, 
I ...... 

0 
N 
0 

HOLDING TIME SUMMARY 

SDG: 1 v Au DA TOR = r!.__u /f-1/J}A/l--

COMMENTS: 1/01-J JJ~ 6 IJ 91 fJ 'I- -rru # -h c./t-f 
I J 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 

fJ(f1DPD 
.- I 

11 / /tp(1y ·JOit lilti /1'1/ --. 

DATE :5//i/f 1/ PAGE_L_OF___L__ 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS QUALIFIER - I I I f\AYl;L,L.,, . 

t..>,j 
t.n 
c::) 

::i:::LJ7 
:J:1' 
n .r-,....) , _ 
~ u, 
I "-,0 

rr, 
z 
I 

(/) 

cJ 
cJ 
I 

c:, 
0 
N .. 
;o 
(I) 

< 

N 



0::, 
I 

w 

0 
l',,) -

BLANK AND SAMPLE DATA SUMMARY 

SDG: VALIDATOR: ~Ui0tu../ DATE: -~11-f/qt-/ 
JJlttt 00910 t./- 7ZW 14 - UJ {Lf 

r 

COMMENTS: I JnA-

SAMPLE ID COMiouN6 RESULT Q RT UNITS sx lOX 
RESULT RESULT 

\ 1 '11 i/11 I I 11 ti._ iAA v J1A" I aw f t!tt tt.11/L 7_ -1" I /J,, I bi <1 ft 
--h/ l 

'-' 

tl, )hJ 1 ;:.;'\_,, 1•{,1 I . 1li I( ( \; _i; )LX,_, .er <f. 
I I 

PAGE_LOF // 

SAMPLES QUALIFIER 
AFFECTED 

fJ00rrPo ))__,,,, 

hJ 'j f J?o l0 

' 

(.>,I 
t.n 
c:) 
-u, 

:S:::11 
~ f'..) , -
v,0-,,, 

f c:1 ..,, 
:z 
I 

V) .,, .,, 
I 

0 
0 
N 
~ 

;:o 
ro 
< . 
N 



lA EPA SAMPLE NO. 
VOLATILE ORG~.NICS ANALYSIS DATA SHEET 

VBLK1116R 
Lab Name: ~T~MA=-=/~A=R=L=I _________ _ Contract: _W=H~C~----

Lab Code: TMALA Case No.: 11041_ SAS No. : NA~-- SDG No.: NA ---

Matrix: (soil/water) SOI L Lab Sample ID: SBLK1116 

Sample wt/vol: 5 .0 (g/mL) _G __ Lab File ID: 31116R02 

Level: (low/med) LOW Date Received: 

% Moisture: not dee. Date Analyzed: 11/16/93 

GC Column: PACK ID: 2.00 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UGiKG Q 

74-87-3------ - --Chloromethane 10 u 
74-83-9---------Bromomethane 10 u 
75-01-4---------Vinyl Chloride 10 u 
75-00-3---------Chloroethane ,n -= 

(-----2 D 75-09-2----- --- -Methylene Chloride 
67-64-1- ~- ------Acetone .1. V u 
75-15-0---- ---- -Carbon Disulfide 10 u 
75-35-4~-- - -----l,l-Dichloroethene 10 u 
75-34-3---------1, 1-Dichloroethane 10 u 
540-59-0---- -- --1,2-Dichloroethene (total) 10 u --
67-66-3-------- - Chloroform 10 u 
107-06-2--------1,2-Dichloroethane 10 u 
78-93-3------ -- -2-Butanone 10 u 
71-55-6---------1, 1 ,1-Trichloroethane 10 u 
56-23-5---------Carbon Tetrachloride 10 u 
75-27-4---------Bromodichloromethane 10 u 
78-87-5---- ---- -1,2-bichloropropane 10 u 
10061-01-5------cis-1,3-Dichloropropene 10 u 
79-01-6---------Trichloroethene 10 u 
124-48-1--------Dibromochloromethane 10 u 
79-00-5---------1,1,2-Trichloroethane 10 u 
71-43-2---------Benzene 10 u 
10061-02-6------trans-l,3-Dichloropropene __ 10 u 
75-25-2---------Bromoform 10 u 
108-10-1----- - --4-Methyl-2-Pentanone 10 u 
591-78-6--------2-Hexanone 10 u 
127-18-4--------Tetrachloroethene 10 u 
79-34-5---------1,1,2,2-Tetrachloroethane 10 u --
108-88-3--------Toluene 10 u 
108-90-7--------Chlorobenzene 10 u 
100-41-4 - -------Ethylbenzene 10 u 
100-42-5--------Styrene 10 u 
1330-20-7-------Xylene (total) 10 u 

FORM I VOA 3/90 

~v~~~ ·022 

- - - - - - ~ - ~ ----



97 ~ 3505 .. 216~ _ _ 1 --·. () , 1 , -L 
\J t<\L.\( l l \(.Qi£__ QLJ(vu__:~- /2~ ClJJ-4,(, c J. c,_ I .<u;~ 

1 - ;; . . 1 c1 c D i i / 
1i 1 .-: J,,-'1/\ 1:J.A.Y /~,~ te_, rJ / t ,._) 

'·' V v l ; - ' 
No m/z Scan Time Ref RRT Meth Area(Hght) Amount ¼Tot 

1 128 201 B : 22✓ 1 1. 000 A BB 23673.✓ 50. 000 PPB 16. 18 
2 114 397 16 : 32✓ 2 1. 000 A BB 111331.✓ 50. 000 PPB 16. 18 
3 117 492 20 : 30✓ 3 1. 000 A BB 100303. J 50. 000 PPB 16. 18 
4 65 254 10: 3~ ::. 1. 264 A BB 35075. 51. 188 PPB v · 16. 56 
5 98 468 19: 30 3 0. 951 A BB 100346. 51. 774 PPB ✓ 16. 75 
6 95 576 24 : 00 3 1 . 171 A BB 77705. 50. 054 PPB J6. 20 
7 NOT FOUND 
8 NOT FOUND 
9 NOT FOUND 

10 NOT FOUND 
11 84 134 5 : 35 1 0.667 A BB 1705. 2.226 PPB 0. 72 
12 NOT FOUND 
13 NOT FOUND 
14 NOT FOUND 
15 NOT FOUND 
16 NOT FOUND 
17 NOT FOUND 
18 qa 254 10:as 1 1.26q A BB 660. 0.965 PPB 0 . 31 
19 NOT FOUND 
20 NOT FOUND 
21 NOT FOUND 
22 NOT FOUND 
23 NOT FOUND 
24 NOT FOUND 
25 NOT FOUND 
26 NOT FOUND 
27 NOT FOUND 
28 NOT FOUND 
29 NOT FOUND 
30 NOT FOUND 
31 NOT FOUND 
32 NOT FOUND 
33 43 41:2 17: 10 J 0. 9d7 A BB 1003. 0. 562 PPB 0. 18 ¾._ 
34 43 44:2 18· ::ZS ::3 0. ~9~ A l!IB i.21 . 0. 1374 PPQ 0 . 22 If/. 
35 NOT FOUND f&J / 'f 1 
36 NOT FOUND .,.-- . 
37 91 4z2 19•40 3 o 959 A ea 2066. / o. ado PPB\ 0.27 
38 NOT FOUND \ -- ---- .1 

39 NOT FOUND ~ ~/ 
40 NOT FOvND .--- . ., . 
41 NOT FOUND .J:J.:--L.i,.'~'~I\, {_,,,-. 
42 NOT FOUND ~1 

w 

43 NOT FOUND 

No Ret{L) Ratio RRT<L> Ratio Amnt Amnt<L> R.Fac R.Fac(L> Ratio 
1 8:32 0 . 98 1 . 000 1.00 50. 00 50. 00 1 . 000 1. 000 1.00 
2 16:50 0.98 1. 000 1.00 50.00 50.00 1. 000 1. 000 1 . 00 
3 20:45 0.99 1.000 1.00 50. 00 50. 00 1.000 1.000 1 . 00 
4 10:50 0.98 1. 268 1.00 51 . 19 50.00 1.482 1. 447✓ 1 . 02 
5 19:47 0.99 0 . 954 1.00 51.77 50.00 1.000 0.966 1 . 04 
6 24:22 0.98 1. 175 1.00 50.05 50.00 0.775 0 . 774 1.00 
7 1: 10 0. 137 . 
a 2: 05 o. 244 l/71 ?j;-zjti ~ 
9 2: 40 o. 312 \J ~. I 

10 3: 37 0 . 424 

11 5: 42 o. 98 o. 668 I. 00 2. 23 50. 00 o. 072 I. ; ;;\0lt; 
0 2 
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MEMORANDU 

TO: 200-UP-2 Project QA Record arch 18, 1994 

FR: Christina Jensen, Gol~er Associates Inc. {f 
RE: 

INTRODUCTION 

This memo presents the results of data validation on data package B09904-TMA-644 prepared 
by the Thermo Analytical laboratory. The samples validated along with the analyses reported 
and the methods of analysis are provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

B09DP0 lWS/93 SOIL SEE NOTE 1 
B09904 10/29/93 SOIL SEENOTE2 
B09905 llft)lf.13 SOIL SEENOTE2 
B09906 llft)l/93 SOIL SEE NOTE2 
B09907 llft):21)3 SOIL SEENOTE2 
B09908 llft)VJ3 SOIL SEE NOTE2 

Notes: 

1. The sample was analyzed for nitrate+nitrite and anions (chloride, fluoride and 
sulfate). 

2. The samples were analyzed for nitrate+nitrite only. 

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 liEJPc:r• 
Attachment 4. Laboratory Narrative and Chain-of-Custody Docume 
Attachment 5. Data Validation Supporting Documentation 

:i 2 4 1994 

DATA QUALITY OBJECTIVES VALIDATION DOCUMENTATIOt 
SDLA 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met with the exception of the deficiencies identified 
below. 

I., 001 
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Data Package ID: B09904-TMA-644 Analysis: GENERAL CHEMISTRY 

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 six 
samples were validated in this data package with a total of 9 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent which meets normal 
work plan objectives of 90 percent. Two sets of nitrate/nitrite data were submitted in this 
data package and were validated together (see telecon in Attachment 5). 

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. 

Matrix Spike Recovery 

• The matrix spike recovery was unacceptable for nitrate+nitrite associated with 
sample B09DP0. Attachment 2 provides a summary of the data qualification 
applied. 

Correlation Coefficient 

• The correlation coefficient (r) for the initial calibration of nitrate+nitrite 
associated with sample B09DPO was unacceptable. Attachment 2 provides a 
summary of the data qualification applied. 

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

-- 0 0 2 
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Glossary of Data Reporting Qualifiers 
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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 lclboratory. 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. 

-- 00 4 
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Attachment 2 

Summary of Data Qualifications 

'-00 5 
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DATA QUALIFICATION SUMMARY 

SDG: VAL~FTOR: DATE: /, PAGE_l_OF_/_ 
. ; I/ A ,t/Jf,vv ?;/('-/, 'qJ 

COMMENTS: all,., (;/l'it,~'-1 ~ ;/) t,11v /;uq11)l, 1--1YJL!r -(J c/l/ 
V 

QUALIFIER COMPOUND SAMPLES AFFECTED REASON 

N 0.1 I /J0-.2i J f?IJ1 DP /J 1/JfJ/tdtjf} V' ~ ;f ~~ 
N ~-7 IM0-7 -.-- h1)4 /J/JO /}()9./lr}dJ~ ~ Ju <---IS~ II -....) - ./ 

,, / I - v -

B-7 "00 6 
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Attachment 3 

Qualified Data Summary and Annotated Laboratory Reports 

v O O 7 

. .. . , ·~ . . . ... .. ·. . . •. {" ~ .· ...... ·'--



(" 

0 
0 
co 

Validated Data S1111118ry, Data Package: B09904-TMA-644 

Sllft1'# B09904 
Date 10-29-93 

Location ---
Depth ---
Type ---

Comnents ---
Parameter Units Result Q 

CHLORIDE MG/KG ---
FLUORIDE MG/KG ---

SULFATE MG/KG ---
NITRATE+NITRITE MG-N/K 68.700 

B09905 
11-1-93 

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

Result Q 

---
---
---

106.000 

B09906 B09907 B09908 B09DPO 
11-1-93 11-2-93 11-2-93 11-5-93 

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

Result Q Result Q Result Q Result Q 

--- --- --- 9.500 
--- --- --- 1.900 
--- --- --- 14.000 

197.000 15.300 12. 100 11.400 J 

---J 
C) 



---~ 
~ j~=gg 
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97~3505 .. 21?1 
Page 2 Skirner&Shennan REPORT ~ork Order# S3-11-126 

Received: 11/11/93 

SAMPLE ID :.B090=="-P-=-0---,c..1-------

.9--
N ITR_S __ ..:..11'-'.'-=-4 

mg N/kg 
-s 

SAMPLE ID :=.B.;:;.090=.:.P.acOO"'--------

NITR_S_~7_. 79~ -:r
mg N/kg 

I SAMPLE ID ~B09D~_PO_s ______ _ 

I 
I 
I 
I 
1. 

SAMPLE ID .;:;.Lc.;:;.s~s __________ _ 

NITR_S · 2.06 

mg N/L 

Results by S~le 

SAMPLE # 01 FRACTIONS: :.:A ______________ _ 

Date & Time Collected ~1~1/~0~5~/_93 ___ _ Category ~SO~IL~---

SAMPLE # Q1 FRACTIONS: :.B ______________ _ 

Date & Time Collected -'-1~1/~05~/~93 _____ _ Category =SO~IL~---

SAMPLE# 01 FRACTIONS: =C ______________ _ 

Date & Time Collected _,_11,../-'0"'5.._/9""'3 _____ _ Category ~S0-=-I:=.L ___ _ 

SAMPLE# 02 FRACTIONS: :.:A ______________ _ 

Date & Time Collected not specified Category ~SO~IL~---

"00 9 

Thermo Analytical Inc. 

This repon is rendered upon all of the following conditions: Skinner & Sherman Laboratories. Inc . . retains 0,1,ncrsh ip of this rcpon until associated submitted 
invoice is satisfied. Expert witness services shall be available in conjunction with this report only if prior notification of this potenlial requirement was ma.de 
and accepted, before the analysis . Client will be responsible for Skinner & Sherman costs and consuhing fees if our services arc required by subpoena or otherwise 
in legal proceedings . Total liability is limited 10 the invoice amount. The results listed refer only to tested samples and applicable parameters. Samples are.""' 
analyzed in accordance with New York State protocol unless indicated. Product endorsement is neither inferred nor implied. Skinner & Sherman Laboratones. 
Inc •• will exercise due diligence but will not be responsible for lost or destroyed umplcs or evidence unless client makes appropriate insurance coverage arrange• 
ments. Samples are held for lhiny days following issuance of report. Samples will be stored at client"• expcn>c:. if authorized in writing. 

Skinner & Sherman Laboratories Inc. 

.. : : ... ~ -~ ••' ---

300 Second Avenue, P. 0 . Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
u:mn_lf /IHI Tf:C::T f:!J Y (f:.17) ROn- ~RR~ 
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Page 2 Skirner&Sheraan REPORT York Order# S3-11-106 

Received: 11/09/93 

SAMPLE ID :8.::.09904e.==----------

NITR _S_--'68=•.a..7 
mg N/kg 

SAMPLE IO 809904 D1.1>. 

NITR_ S __ 6=5~--=-9 

mg N/kg 

I SAMPLE IO 809904 Spike 

I 
I 
I NITR_S 88.0 

I mg N/kg 

Results by Sallple 

SAMPLE# 01 FRACTIONS: ,:,A _____________ _ 

Date & Time Collected ..:.1.><01..;/'29=/w9c:3,__ __ _ Category =SO=IL=----

SAMPLE# 01 FRACTIONS: :8 _____________ _ 

Date & Time Collected ""'1""0/L.:29::.:.&./..:..93=---- Category _SO~I~L ___ _ 

SAMPLE# 01 FRACTIONS: .:C ______________ _ 

Date & Ti me Col l ected ..:.10:.{w,29~{.:.;93=----- Category ~SO~IL=----

'-· -----------------------------
SAMPLE ID :809905=-=-==--------

NITR_S · 106 

mg N/kg 

SAMPLE ID "'"809906a;.;..:;-=:.--------

NITR_S ___ 1'-"9.,_7 

mg N/kg 

SAMPLE ID =8=0990'---'-7'----------

NITR_S. __ -"15::.:•:.::3 

mg N/kg 

SAMPLE IO =8-=-09908"--'-'""'---------

NITR_S _____ 12 .... __ 1 

mg N/kg 

SAMPLE# 02 FRACTIONS: ,.,A _____________ _ 

Date & T i me Col l ec t ed ..:.1...,1 {c..:0..,1"-/.:.;93=----- Category ~SO~IL=----

SAMPLE# 03 FRACTIONS: A:.,_ ______________ _ 

Date & Time Collected ..a1..:.1[1..:0:..:1:L[..:..93=----- Category =SO~I~L=-----

SAMPLE# 04 FRACTIONS: ,.,A'---------------
Date & Time Collected .:1..:1.._/=02::./'-'93:.:.. ___ _ Category =SO=I=L ___ _ 

SAMPLE# 05 FRACTIONS: ,.,A._ _____________ _ 

Date & Ti me Col l ected ..a1..:.111..:0a.::2,../-=-93=---- Category =SO=IL=-----

-- 010 

Thermo Analytical Inc. , 

This repon is rendered upon all of che following conditions: Skinner & Sherman Laboratories, Inc .. reiains ownership of this report until associated submitted 
invoice is satisfied. Expcn witness services shall be available in conjunction with this rcpon only if prior notification of this potential requirement was made 
and accepted, before che analysis. Client will be responsible for Skinner & Sherman costs and consulting fees if our services are required by subpoena or otherwise 
in legal proceedings. Total liability is limited to che invoicx amount. The results listed refer only to tested samples and applicable parameters. Samples are not 
analyzed in accordance wich New York State protocol unless indicatm. Product endorsement is neither inferred nor implied. Skinner & Sherman Labonuories, 
lnc .• will exercise due diligence but will not be responsible for lost or destroyed samples or evidence unless client makes appropriate insurance coverage arrange-

~ mcnlS. Sampl .. are held for thiny days following issuance of repon. Samples will be stored at client's expense, if authorized in writing. 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P.O. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
1 01111 A I AO 'TC'C''T C'A V lt::17\ 0011 :>oo:, 
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ooooou 

TMA Inc. REPORT Work Order# A3-ll-043 
Received: 11/10/93 Results by Sample 

SAMPLE ID =B~0~9~D~P~O=------------- FRACTION OlG TEST CODE WCCLPS NAME Anions in Solids 

Date & Time Collected =l~l~/~O~S~/~9~3'------ Category 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

Chloride 300.0 9 . 5 mg/kg 2.0 

Fluoride 300 . 0 1. 9 mg/kg 1. 0 

Sulfate 300.0 14 mg/kg 10 

FORM I 

v Q 11 
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Attachment 4 

Laboratory Narrative and Chain-of-Custody Documentation 

.. 012 



97~3505_2175 

GENERAL CHEMISTRY RESULTS 

CASE NO. fl.· 043 

So il Sample# 

B09DPO 

CASE NARRATIVE 

Sample B09DPO (A3 · 11 · 043 · 01G. OlI Dup) did not 
exhibit homogeneity. Therefore, the Relative 
Percent Difference for Chloride was 33. 3% and 
30 .3% for Sulfate. The sample. duplicate , and 
matrix spike was reanalyzed within holding time. 
The second analysis also exhibited the same 
inhomogeneity. The second analysis has been 
included only to demonstrate the matrix effects 
on the analytes concentration . 

No other problems were encountered during sample 
analysis. All QC resul ts were acceptable . 

Maureen Parrish 

. . . .. . ~ 

·-0-fr6ir01f 

" 0 J 3 
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--- - ----- --- --------------------

97~3505 .. 2176 

Page 5 Skirner&SherEn REPORT York Order# SJ-11-106 
Received: 11/09/93 Test Methodology 

TEST CODE~ NAME Nitrate/Nitrite in Soils 

The sa""'le was extracted with deionized water and analyzed in accordance with 
Method for Chemical Analysis o~ Water and Wastes EPA-600/4-79-020, March 1979, 
Method 353.2 (modified) 

" 0 1 4 

Thermo Analytical Inc. 

This report is rendered upcm all of the following conditions: Skinner & Sherman Laboratories, Inc., retains ownership of this report until as.sociatcd submitted 
invoice is satisfied. Expert witness services shall be available in conjunction with this report only if prior notification of this potential requirement was made 
and accepted, before the analysis. Client will be responsible for Skinner & Shennan costs and consulling fees if our services are required by suq>oena or otherwise 
in legal proceedings. Total liability is limited to the invoice amount. The results listed refer only 10 tested samples and applicable paramc1Cn. Samples arc not 
analyzed in accordance with New York State protocol unless indicated. Product endorsement is neither inferred nor implied . Skinner & Shaman Laboratories. 
loc., will exercise due diligence but will not be responsible for lost or destroyed samples or evidence unless client makes appropriate insur2D0e coverage arrange
ments. Samples are held for thirty days following issuance of rq,on. Samples will be stored 11 client's expense, if authorized in writing. 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P.O. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
1 01111 II I ft P -rt:::<:T C:A V /(;17\ QOfl_ ~QQ~ 
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Page 4 Skirner&Sheraan REPORT Work Order# S3-11-126 
Received: 11/11/93 Test Methodology 

TEST CODE NITR S NAME Nitrate/Nitrite in Soils 

The sa~le was extracted with deionized water and analyzed in accordance with 
Method for Chemical Analysis of Water and Wastes EPA-600/4·79·020, March 1979, 
Method 353.2 (modified) 

vQ15 

Thermo Analytical Inc. 

This report is rendered upon all or the following conditions: Skinner & Sherman Laboratories, Inc. , retains ownership of this report until associated submiued 
invoice is satisfied. Expert witness services shall be available in conjunction with thls report only if prior notification of this potential requirement was ma.de 
and accepted, before the analysis. Client will be responsible for Skinner & Sherman COSl5 and consulting fees if our services arc required by 5Ubpocna or otherwise 
in legal proceedings. Total liability is limited to the invoice amount. The resul15 listed refer only 10 tested samples and applicable parameters. Samples are _noc 
analyu,d in accordance with New York State protocol unless indicated. Product endorsement is neither inferred nor implied. Skinner & Sherman Laboratones. 
Inc., will exercise due diligence. but will not be ~J>C!nsiblc for lost or destroyed samples or evidence ~nl~ss client ma~cs appr~priat~ ins~r~ncc coverage • rrangc
menl5. Samples arc held for thirty days follow1ng issuance of repon. Samples will be stored at chcnl • expense, 1f authonzcd m wnung. 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P.O. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
1. Rnn_,1, t,Q T/:~T /:t, )( IF.17) ROn.~RR~ 



9713505 .. 2178 
Westinghouse 
Hanford Company 

Custody Form Initiator L E ROGERS 
Company Contact L E ROGERS 
Project Designation/Sampling Locations 

Ice Chest No. ~L-~~ 
200-UP-2 

CHAIN OF CUSTOD,Y 

Telephone .::.3..:...7-=-6_-..:..7-=-6-=-9-=-0 ___ _ 

Collection Date \O-;l_C\.-9_":::, 
Field Logbook No. EFL-1091 

Bill of Lading/Airbij?Jjo(t-€;-Q5\Q.()\E)~'5 \ 

Method of Shipment =1W£RNiifi¥ AIR SERVICE 
Offsite Property No.\l..."'?i:t:0:<0::tB.-':\ \ 

" 

Shipped to -~T~M=A~-----------
Possible Sample Hazards/Remarks Keep samples at 4C (SOIL) 

Safll)le Identification 
1) 

J30C\9.o '-\ 
,.-r,125ml P/G:Anions N02,N03 (EPA 353.2) 

,.J-;-1000ml P/G:Gross beta (EP-10), Total Uranium (EA·01C) U·235,U·234,U·238 (EP-70, EP·71, EP·5),Tc·99 (RC-24, RC-604) 

1, . s NQ2,N03 (EPA 353.2) 
1, 1000ml P/G:Gross beta Uraniun (EA·01C) U·235,U-234,U-238 (EP-70, EP-71, EP-5), Tc-99 (RC-24, RC-604) 

3) 
1,125ml P/G:Anions N02,N03 (EPA 353.2) 

1, 1000ml P/G:Gross beta (EP-10), Total Uraniun (EA·01C) U-235,U-234,U-238 

Field Transfer of Custody 

Relinquished by: 

Relinquished by: 

Disposal Method: 

Comments: 

A-6000-407 (12/90) (EF) ~EF061 
Chain of Custody 

.. 
Chain of Possession 

Received by: 

Received by: 

Received by: 

Final Sam le Dis osition 

Disposed by: 

Date/Time: 

//-9-93 /!¥~ 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

vQ16 



q7 11 3505 z 119' ,,..· , n ,. ,~ "" . 1 ... 

Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS ~~~~~~---------------
Company Contact ~L~E~R~O~G=E~R~S _____________ _ 

Project Designation/Sampling Locations =2--=0--=0_-....cuc..,.P_-....,2=-----

lce Chest No. ~\__- oS?::> 
Bill of Lading/Ai rbji,~No. ~ l C\D\O:::EJ \ 
Method of Shipment v--OV[~~&TTr AIR SERVICE 

Shipped to -~T~M~A~-----------
Poss ible sample Hazards/Remarks Keep samples at 4C (SOIL) 

Sample identification 
1) :I30S\9.05 

-"'f, 125ml P/G:Anions N02,N03 (EPA 353.2) 

Telephone -=-3.:...7-=--6_--=-7-=-6=-9-=-0 ___ _ 

Collection Date \ \-\-C\ 3 
Field Logbook No. EFL-1O91 
Offsite Property No. ~-(9-a::c9,-'-\\ 

,..+, 1000ml P/G:Gross beta (EP-10), Total Uranium (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

Relinquished by: 

Relinquished by: 

Disposal Method: 

Comments: 

A-6000 -407 (12/90) (EF) ~EF061 
Chain of Custody 

Chain of Possession 

Received by: 

Received by: 

Final Sa le Dis osition 

Disposed by: 

(Sign and Print Names) 

Oate/Time: 

J /-9 ·93 JI 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

\, 01 7 



97~3505~2180 
Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
Company Contact L E ROGERS 
Project Designation/Sampling Locations 200-UP-2 

Ice Chest No. ✓/Y\b-35'::) 

Bill of Lading/Airbil~cH::!>c't".J~\9.D\(Y~S \ 

Method of Shipment OVER~HGIFf AIR SERVICE 

Shipped to --'T-'-M"-A"-------------

Telephone 376-7690 ~-"--~-=--=----=,----

Collection Date \\ _ _ -_\~-_q__,_3 ______ _ 
Field Logbook No. EFL-1091 

Offsite .Property No.u::F\':\-o-<trA-½ l 

Poss ible Sample Hazards/Remarks Keep samples at 4C (SOIL) .,:::Ot--:)E. ~'O,EI) 
Sample Identification 

1) 136\C\Ob 
-t;125ml P/G:Anions N02,N03 (EPA 353.2) 

.)-;-1000ml P/G:Gross beta (EP-10), Total Uranium (EA -01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

3) 
1,125ml P/G:Anions N02,N03 (EPA 353.2) 

1, 1000ml P/G:Gross beta (EP-10), Total Uranium (EA-01C) U-235,U-234,U-238 (EP-70, 

Field Transfer of Custody 

, R•~l inquished by: 

Relinquished by: 

Disposal Method: 

Comments: 

A-6000 -407 (12/90) {EF) ~EF061 
Chain of Cus tody 

· ' 

Chain of Possession 

Date/Time: 

//-9-93 
Date/Time: 

Received by: Date/Time: 

Received by: Date/Time: 

Final 

Disposed by: Oate/Time: 

(Sign and Print Names) 

-- 018 
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Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
Company Contact L E ROGERS 
Project Designation/Sampling Locations 200-UP-2 

Ice Chest No. :::sn\ L -.:::::{5 2> 
Bill of Lading/Airbilt_Ji!,i-:?:J5]SO\()~'5 \ 

Method of Shipment -8\ttRNFG+f( AIR SERVICE 
Shipped to _..,_T-'-M::.:..A;:.._ __________ _ 

Possible Sample Hazards/Remarks . Keep samples at 4C (SOIL 
Sample Identification 

1) 
t?D0..9..07 

---r:-12Sml P/G:Anions N02,N03 (EPA 353.2) 

Telephone 376-7690 

Collection Date \ l-':l..-'\~ 
Field Logbook No. EFL-1091 

Offs i te Property No. uJ=\1:-o-QQl'B-f{ 

....-r,1ooomt P/G:Gross beta (EP-10), Total Uranium (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

6(5\~ . 2) 
~125ml P/G:Anions N02,N03 (EPA 353.2) 

.-r,1000ml P/G:Gross beta (EP-10), Total Uranium (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

1,125ml 
1, 1000ml 

Field Transfer of Custody 

Relinquished by: 

Relinquished by: 

Disposal Method: 

CoITTTlents: 

A-6000 -407 (12/90) {EF) ~EF061 
Chain of Custody 

., 

Chain of Possession 

Received by: -'fl. / I<• i3/vM 
~/-. ·;o~ 

Received by: 

Received by: 

Final 

Disposed by: 

· 8 EP-70, EP-71, EP·S),Tc-99 (RC-24, RC-604) 

(Sign and Print Names) 

Date/Time: 

//-9-;)3 JIJ./S° 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

-- 0 J 9 



~~7 ~ 3505.2182 800Q(}c1;A 
Westinghouse 
Hanford Company I CHAIN OF CUSTODY 

·custody Fo r~ Initiator LE ROGERS 
Company Contact L E ROGERS 
Project Designation/Sampling Locations 200- UP-2 

Telephone """"3~7~6_-~7~6~9-"-0--~
Collection Date H-S-3,~ 

Ice Chest No. ~L ss.q Field Logbook No. 

Offsite Property No. 

EFL-1091 
Bill of Lading/Airbill No.f/11--'-'Sf~....._--/_?_~~C,_/ ___ _ 
Method of Shipment AIR 
Shipped to TMA 
Poss i ble Sample Hazards/Remarks Keep samples at 4C (SOIL) 

1) 

3) 

~,250ml 
....v,-250ml 
-l,250ml 
,+; 125ml 
.4-;125ml 
.,..};125ml 
,Y.125ml 

,J-;1000m l 

1, 250ml 
50ml 

1,2 
1,125ml 
1, 125ml 
1,125ml 
1,125ml 

1, 1000m l 

1,-250ml 
1 ,250ml 
1,250ml 
1,125ml 
1, 125ml 
1, 125ml 
1, 125ml 

1, 1000ml 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2) 
G:Cyanide CLP 

Gw:Kerosene (8015M) 

Sample Identification 

P/G:Gross alpha/beta (EP-10), Gamma Spec to include,Cs·134,Cs·137,Co·60,Eu·152, 
Eu·154,Eu·155,K·40,Ru·106,Na·22 (RC-30), Total Uraniun (EA·01C) U-235,U-234,U-238 (EP-70, EP-71, EP·S) Np· 
237,(RC·101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) J-129 (RC-25, RC-605) Sr-90 (RC-306, RC · 
303, RC-309, RC-304) Tc-99 (RC-24, RC -604) Am-241,Cm-244 CEP-80, EP-90, EP-91, EP-92, EP-93, EP·S) Se-79 

P:CLP;TAL Hetals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA tL'P 

• ·ons F,Cl,S04 (EPA 300.0) 
P/G:Anion 2,N03 (EPA 353.2) 
. G:Cyanide CL 

Gw:Kerosene (8015M 
P/G: Gross alpha/beta CEP · to include,Cs·134,Cs·137,Co·60,Eu·152, 
Eu·154,_Eu·155,K·40,Ru·106,Na· <.:-30), Total Uranium (EA· OIC) U· 235,U·234,U·238 (EP-70, EP-71, EP·S) Np· 
237,(RC·101A, RC-622, EP-5) Pu-238, 9/240 (EP-80, EP-81, EP·S) 1·129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 (RC -24, RC-60 (EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79 

P:CLP;TAL Hetals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA CLP 

G:Anions F,Cl,S04 (EPA 300.0) 
P/G:Anions N02,N03 (EPA 353.2) · 

G:Cyanide CLP 
Gw:Kerosene (8015M) 

P/G:Gross alpha/beta (EP-10), Gamma Spec to include,Cs·134,Cs·137,Co·60,Eu·152, 
Eu·154,Eu·155,K·40,Ru·106,Na·22 (RC-30), Total Uraniun (EA· 01C) U-235,U-234,U-238 (EP-70, EP-7, P·5) Np · 
237,(RC·101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) 1·129 (RC-25, RC-605) Sr-90 (RC· , RC· 
303 RC-309 RC-304 Tc-99 RC-24 RC-604 Am-241 Cm-244 EP-80 EP-90 EP-91 EP-92 EP-93 EP·S Se· 

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Date/Time: 

Relinquished by : Received by: Date/Time: 

Final Sam le Dis osition 

Disposal Method: Disposed by : Date/Time: 

Corrments: 

A-6000 · 407 (12/90) {EF) ~EF061 
Chain of Custody 

~020 
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Attachment S 

Data Validation Supporting Documentation 

-- 021 



97 ii 3505~21 BL~ 
WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION A B C D U) 
LEVEL: 

PROJECT: 1!JO VP?- DATA PACKAGE: PJ() 7/0 /j-Jlitlf-u ~ V 
VALIDATOR: -~-:G,i1 ~ - LAB: tu1# 
CASE: l\ ✓ ()4~ SDG: 

ANALYSES PERFORMED 
-

-Q.Aniona/lC OTOC OTOX D TPH-418.1 

D Ammonia 0 BOD/COD 0 Chloride 0 Chromium-VI 

0 Sulfate • TDS • TKN 0 Phosphate 

D D D D 

SAMPLES/MATRIX (J,1r~ i~ 'tlJ1;_/} C 1/i) J-7 ("_) J.S-(j}_,(J 
-

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

, 

:3/1 i I c) f DATE: 

Oil and Greese 

D pH 

D 

D 

Alkalinity 

iJ NO:,/NO2 

D 

D 

.(v;;) No 
@1 No 

N/A 
N/A 

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

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

A-23 
~022 



97~3505 .. 2185 
WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration performed for all applicable analyses? ~ 

.. 

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

No 
Are initial calibration results acceptable? .•..••••.. Yes @ 
Was a calibration check performed for all applicable analyses? ~ No 
Are calibration check results . • • • • • Yes No 

Comments: __ :L.,;....1.l _ ___;__-+-"-_--+~c.;....+-&-~"""+--.;;._-_..;,..--...-'----r+-'":="~==--

,flv~ 

4. BLANKS 
Were laboratory blanks analyzed? 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? ••••. 
Are field/trip blank resu)ts acceptable? 

. -~ 
• Ye 

. • Yes 
• • Yes 

No N/A 
No N/A 
No ; No 

Comments: ----11-=---+-':..i....L:::....JQ,~~-&..:i,JI....;..__......,'-""-"'~~....;.._.....::::::;.--,,,>"----'--+---_.,.""""""'-.;....._---

Were spike samples analyzed at the required frequency? ~ No N/A 
Are spike recoveries acceptable? • • • • . . • • . . • . . Yes (fig) N/A 
Were LCS analyses performed at the required frequency? ...• @ No N/A 
Are LCS recoveries acceptable? ••.•••••..••••• -~ No N/A 

Comm~1£ U4~ ~zrzJ:,f'i!J:- /JV~ /f//0 rt/' 'J ,(! 
~ paA/1-- ___ LJ 0pU f}1.J c;f?u 

6. PRECISION 
Were laboratory duplicate samples analyzed 

at the required frequency? ••••• 
Are laboratory duplicate sample RPO values acceptable? 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

A-24 

. rv;n i;?l}t/ q I 

.'@9 ~ N/A 
• Yes No @ 
. Yes No <!!!!J 



97~3505*2186 
WHC-SD-EN-SPP-002, Rev . 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

Comments: 

7. ANALYTE QUANTITATION 
Was analyte quantitation performed properly? ••••••••• @) No N/A 
Comments: ---------------------------

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? .•• • • @ No 
Are results supported in the raw data? .•••••••.•• -;~ No 
Are results calculated properly? . • • . • Ye No 
Do results meet the CRDLs? . . . • . • . . • • . . Yes No 
Comments: 

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

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

A-25 
- 024 
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HOLDING TIME SUMMARY 

SOG: I VALIDATOR: ( ' --0
...... I o A/I ./JtJ.vl 

COMMENTS: h1. 'vi ( JA./hVJ f. k .. ti . b o1q1Ji/- 1U1 ~ - 1/J Vt../ 

0::, 
I ..... 

0 
N 
CJ1 

FIELD SAMPLE 
ID 

bOt; JJ?O 

(70'/fj/y./ 
/;1J77!)7 
fjt/77()/a 

&J'79iJ 7-
H/J77f/6 

I 

ANALYSIS 
TYPE 

frl;l 1 7J11//J 

A)()-:, I~ - -

JV07IAJ1)~ 
/ 

I 
I 
I 

'1/ 

v 

DATE DATE DATE 
SAMPLED PREPARED ANALYZED 

I 1/..~ /9:z.., - !Lit I~ 
Hllb/'1-:3 - /2-/~/93 

!Ol7J/!3 \( /17-/q~ 
I . 

111 /i/q~ 

ul r/15--
\I /z./ffy 
11 /z)f7 / i ,, 

DATE: 3fih~ 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

- 7 I~ 

..- ,:)_~ 

/1/ 
I I 
I I 

ID 
ID 

PAGE / OF_L_ 

QUALIFIER 

---JMrvJ.__,, 

11v<·i1/l-,(_.. 

1)1 .. Q·l 'lt.,, 

I 

-¥ 
[ 

(.>,J 
t..n 
C::> 

:,;: -LJ""I 
::r: jl 

('") f"._) 
I ~ 

V, co 
? ---1 
IT1 
:z 

I 
V, 
"U 
"U 
I 

C) 

0 
N .. 
:0 
(l) 

< 

N 
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97~3505 .. 2188 

Page 3 Skirner&Sheraan REPORT ~ork Order# S3-11-126 
Received: 11/11/93 12/22/93 14:53:05 

TMA/NORCAL Hanford 

MATRIX SPIKE 
Sa"lJle ID 

S311126-01 

DUPLICATE 
Sa"lJle ID 

S311126-01 

Q U A L T y C O N T R O L 

Sa"lJle Result Spike Added Spike Result X Recovery 

11.4 mg/kg 19.8 mg/kg 25.4 mg/kg 

Relative X 

Sa"lJle result Duplicate Result Difference J"i ----------- /3~-, ~IW'~J-. C1 1.4 mg/kg 7.79 mg/kg ~ · 37.6 I__ /J 
· l vt-0 r ,~: ~) ~zxu.W---

QUALITY CONTROL SAMPLES Percent 
Recovery Sa"lJle ID 

LCS 
Prep blank 

True Value 

2.00 mg/L 

Found Value 

2.06 mg/L 
<0.25 mg/L 

103.0 

}U) 1/µhw n ✓/}7 
v,Z ~ r~fd:S 
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Thermo Analytical Inc . . 

This report is rendered upon all or the following conditions: Skinner & Sherman Laboratories, Inc .• retains ownership of this rcpon until associated submitted 
invoice is satisfied. Expcn witness services shall be available in conjunction with this report only if prior notification of this potential requirement was ~de 
and accepted. before the analysis . Client will be responsible for Skinner & Sherman costs and consulting fees if our services arc required by subpoena or otherwise 
in legal proc:cedings. Total liability is limited to the invoice amount . The results listed refer only to tested samples and applicable parameters. Samples arc .not 
analyzed in accordance with New York State prot:oc:ol unless indicated. Product endorsement is neither inferred nor implied . Skinner & Sherman Laboratoncs, 
Inc .• will exercise due diligence but will not be responsible for lost or destroyed samples or evidence unless clicn1 makes appropriate insurance coverage arrange~ 
~nts. Samples arc held for thirty days following issuance of report . Samples will be stored at client 's expense, if authorized in writing . . , 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P. 0. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
1. R()(). ,1 / .tl R Tl=c;T l=.tl '}( (l:;171 RQ()_ :?RR":? 
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Telecon/Contact 
Memorandum 

• Personal Visit 
ISi. Telephone • Incoming ,K] Outgoing 

Company Name: ___..f.~M~/it,-<""-,_._H/ __ . ·.~19tz~Vl. _____ _ 
Address: _____________ _ 

I½' 

ROUTE TO: 
Files 0 Project 

• Business Development 
• Malling List 

Job No. 127- -tlf),f 

Date: rdf5/1f 
Time: '?J{) 

Remarks: ______ _ _ _____ ___________ _ 
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BY: ~,),C,l,t.dfv\.. 
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MEMORANDUM 

TO: 200-UP-2 Project QA Record April 20, 1994 

FR: Christina Jensen, Gold_er Associates Inc. l7 
RE: SEMIVOLATILE ORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE: 

B09904-TMA-644 (923-E418 TMA644S.UP2) 

INTRODUCTION 

This memorandum presents the results of data validation on data package B09904-TMA-644 
prepared by Thermo Analytical laboratory. A list of samples validated along with the 
analyses reported and the method of analysis is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

B09DP0 11;\JSf)J SOIL SEE NOTE 1 

Notes: 
1. AIi samples were analyzed fo r CLP target compound list (TCL) semivolatile organics. 

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. 

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. 

1 
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Data Packa~e ID: B09904-TMA-644 Analysis: Semivolatiles 

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 64 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent, which meets the 
normal work plan objectives of 90 percent. 

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. 

Laboratory Blanks 

• Di-n-butylphthalate was detected in the laboratory blank. Attachments 2 and 5 
provide a summary of the samples affected, data qualifications applied and 
supporting documentation. 

TENTATIVELY IDENTIFIED COMPOUND EVALUATION 

Tentatively identified compounds (TICs) reported by the laboratory w ere evaluated during 
validation and qualified as follows: 

• One TIC for sample B09DP0 was reported as an unknown hydrocarbon with 
spectra supporting identification as an aldol condensation product, resulting in 
qualification of the TIC as unusable (UR) as shown in Attachment 3. 

• TICs were detected in the sample(s) and associated laboratory blank and have 
been qualified due to associated blank contamination and have been 
determined to be presumptive and valid (UJN). 

• TICs were detected in the sample(s) and determined to be valid, resulting in 
qualification of the results as presumptive and valid (JN). 

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 Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2, 
1993. Westinghouse Hanford Company, Richland, Washington. 
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Attachment 1 

Glossary of Data Reporting Qualifiers 
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GLOSSARY OF ORGANIC DATA REPORTING QUALIFIERS 

B - Indicates the constituent was analyzed for and detected in the associated laboratory 
blank. This qualifier is applied by the laboratory. During the process of data 
validation this qualifi~r may be replaced by other appropriate qualifiers as defined by 
the validation procedures. 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 quantitation 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 reported may 
not accurately reflect the sample quantitation limit. The associated data should be 
considered usable for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. This qualifier may be applied 
by the laboratory to indicate a concentration which is less than the contract required 
quantitation limit (CRQL) but greater than the instrument detection limit (IDL). 
During data validation this qualifier may be applied to indicate a minor quality control 
deficiency. However in either case, the associated data should be considered usable 
for de!=ision making purposes. 

NJ - Indicates presumptive evidence of a constituent at an estimated value. This qualifier is 
normally applied to GC analysis data (such as organochlorine pesticide and PCB data). 
The associated data should be considered usable for decision making purposes. 

N - Indicates presumptive evidence of a constituent. This qualifier is normally applied to 
GC analysis data (such as organochlorine pesticide and PCB data). The associated 
data should be considered usable for decision making purposes. 

JN - Indicates a tentatively identified compound (TIC) whose concentration and 
identification have been determined to be valid as a result of data validation. The 
associated data should be considered usable for decision making purposes. 

UJN - Indicates a tentatively identified compound (TIC) that has been determined to be 
presumptive and valid ON) in terms of identification and quantitation and has been 
qualified as undetected (U) due to associated blank contamination. 

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



Attachment 2 

Summary of Data Qualifications 

, "\ 

'· 5 



DATA QUALIFICATION SUMMARY 

SDG: VA~DATOR: DATE: '/z 
/ ~ v 1 o/1t/ 

COMMENTS:_~
1

.A-¼i.tl/~ v 

COMPOUND QUALIFIER SAMPLES AFFECTED 

f)i ,11vf.r1ukl171J1vlm 1,0 6or nP!J 
I I 

-
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PAGE__L_OF_J_ 

REASON 

lr/4JuJd ~ JiA. 

./lJW ii.vi (4,/~ 
f J!hl1f ~oo s 



(f' 11 3505 ? 196'' 
I I ij ~t... J 

Attachment 3 

Qualified Data Summary and Annotated Laboratory Reports 
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- - -- -- - - - - - -- - ---- ----

Validated Data SUTITl8ry, Data Package: B09904-TMA-644 

Saq:># B090PO 
Date 11-5-93 

Location ---
Depth ---
Type ---

Conments ---
Parameter Units Result Q 

PHENOL UG/KG 340.000 u 
BIS(2-CHLOROETHYL)ETHER UG/KG 340.000 u 

2-CHLOR0PHEN0L UG/KG 340.000 u 
1,3-DICHLOROBENZENE UG/KG 340.000 u 
1,4-DICHLOROBENZENE UG/KG 340.000 u 
1,2-DICHLOROBENZENE UG/KG 340.000 u 

2-METHYLPHEN0L UG/KG 340.000 u 
2,2'-0XYBIS(1-CHL0R0PROPANE) UG/KG 340.000 u 

4-METHYLPHENOL UG/KG 340.000 u 
N-NITROS0-01-N-PR0PYLAMINE UG/KG 340.000 u 

HEXACHLOROETHANE UG/KG 340.000 u 
NITROBENZENE UG/KG 340.000 u 

ISOPH0RONE UG/KG 340.000 u 
2-N ITROPHENOL UG/KG 340.000 u 

2,4-DIMETHYLPHEN0L UG/KG 340.000 u 
BIS(2-CHLOROETH0XY)METHANE UG/KG 340.000 u 

2,4-DICHL0ROPHEN0L UG/KG 340.000 u 
1,2,4-TRICHL0ROBENZENE UG/KG 340.000 u 

NAPHTHALENE UG/KG 340.000 u 
4-CHLOR0ANI LINE UG/KG 340.000 u 

HEXACHLOR0BUTADIENE UG/KG 340.000 u 
4-CHLOR0-3-METHYLPHEN0L UG/KG 340.000 u 

2-METHYLNAPHTHALENE UG/KG 340.000 u 
HEXACHLOROCYCLOPENTADIENE UG/KG 340.000 u 

2,4,6-TRICHLOR0PHEN0L UG/KG 340.000 u 
2,4,5-TRICHLOROPHEN0L UG/KG 830.000 u 

2-CHLORONAPHTHALENE UG/KG 340.000 u 
2·NITR0ANI LINE UG/KG 830.000 u 

DIMETHYLPHTHALATE UG/KG 340.000 u 
ACENAPHTHYLENE UG/KG 340.000 u 
3·NITR0ANILINE UG/KG 830.000 u 

ACENAPHTHENE UG/KG 340.000 u 

' 



Validated Data Slillll8ry, Data Package: B09904-TMA-644 

San-.,# B09DPO 
Date 11 -5-93 

Location ---
Depth ---
Type ---

Conments ---
Parameter Units Result Q 

2,4-DINITROPHENOL UG/KG 830.000 u 
4-NITROPHENOL UG/KG 830.000 u 

OIBENZOFURAN UG/KG 340.000 u 
2,4-0INITROTOLUENE UG/KG 340.000 u 
2,6-0INITROTOLUENE UG/KG 340.000 u 

DIETHYLPHTHALATE UG/KG 340.000 u 
4-CHLOROPHENYL-PHENYLETHER UG/KG 340.000 u 

FLUORENE UG/KG 340.000 u 
4-N ITROAN I LI NE UG/KG 830.000 u 

4,6-DINITR0-2-METHYLPHENOL UG/KG 830.000 u 
N-NITROSOOIPHENYLAMINE UG/KG 340.000 u 

4-BR(llIDf)HENYL-PHENYLETHER UG/KG 340.000 u 
HEXACHLOROBENZENE UG/KG 340.000 u 
PENTACHLOROPHENOL UG/KG 830 . 000 u 

PHENANTHRENE UG/KG 340.000 u 
ANTHRACENE UG/KG 340.000 u 

CARBAZOLE UG/KG 340.000 u 
D1-N-BUTYLPHTHALATE UG/KG 340.000 u 

FLUORANTHENE UG/KG 340.000 u 
PYRENE UG/KG 340.000 u 

BUTYLBENZYLPHTHALATE UG/KG 340.000 u 
3,3 1 -DICHLOROBENZIDINE UG/KG 340.000 u 

BENZO(A)ANTHRACENE UG/KG 340.000 u 
81S(2-ETHYLHEXYL)PHTHALATE UG/KG 39.000 J 

CHRYSENE UG/KG 340.000 u 
D1-N-OCTYLPHTHALATE UG/KG 340.000 u 

BENZO(B)FLUORANTHENE UG/KG 340.000 u 
BENZO(K)FLUORANTHENE UG/KG 340.000 u 

BENZO(A)PYRENE UG/KG 340.000 u 
INDEN0(1,2,3-CD)PYRENE UG/KG 340.000 u 

DIBENZ(A,H)ANTHRACENE UG/KG 340.000 u 
BENZO(G,H,l)PERYLENE UG/ICG 340.000 u 



1B EPA SAMPLE NO. 
SEMI VOLATILE ORGAN ICS ANALYSIS DATA SHEET 

B09DP0 
Lab Name : =T~MA=-=.../~A=R~L=I _________ _ Contract: _W~H~C~----

Lab Code: TMALA Case No.: 11043 SAS No. : _N_A __ _ SDG No. : ~Nc..=A __ 

Matrix : ( soil/water) SOIL Lab Sample ID: A311043-01D 

Sample wt/vol: 30.2 (g/mL) _G_ Lab File ID: 31202S08 

Level: (low/med) LOW Date Received: 11/10/93 

% Moisture: 4 decanted: (Y/N) N.__ Date Extractec.: 11/13/93 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 12/02/93 

Injection Volume: ----=2~-~o (uL) Dilution Fact c r: 1.0 

GPC Cleanup: (Y/N) y_ pH: ___2_,_1 

CAS NO. COMPOUND 
CONCENTRATION UNI~S: 
(ug/L or ug/Kg) UG/ KG 

108-95-2--------Phenol 340 
lll-44-4--------bis(2-Chloroethyl)Ether 340 
95-57-8---------2-Chlorophenol 340 
541-73-1--------1 3-Dichlorobenzene 

• I 
340 

106-46-7--------1,4 - Dichlorobenzene 340 
95-50-1~--------l,2-Dichlorobenzene 340 
95-48-7---------2-Methylphenol 340 
108-60-1--------2,2' - oxybis(l-Chloropropane) - 340 
106-44-5--------4-Methylphenol 340 
621-64-7--------N-Nitroso-Di-n-Propylamine __ 340 
67-72-1---------Hexachloroethane 340 
98-95-3---------Nitrobenzene 340 
78-59-1---------Isophorone 3 40 
88-75-5---------2-Nitrophenol 3 40 
105-67-9--------2,4-Dimethylphenol 340 
lll-9l-l - ---- - --bis(2-Chloroethoxy)Methane 340 --
120-83-2--------2,4-Dichlorophenol 3 40 
120-82-1--------l,2,4-Trichlorobenzene 240 
91-20-3---------Naphthalene 3 40 
106-47-8--------4-Chloroaniline 340 
87-68-3---------Hexachlorobutadiene 340 
59-50-7---------4-Chloro-3-Methylphenol 340 
91-57-6---------2-Methylnaphthalene 340 
77-47-4---------Hexachlorocyclopentadiene 340 
88-06-2---------2,4,6-Trichlorophenol -- 340 
95-95-4---------2,4,5-Trichlorophenol 830 
91-58-7---------2-Chloronaphthalene 3 40 
8 8-74-4---------2-Nitroaniline 8 30 
131-11-3--------Dimethylphthalate 340 
208-96-8--------Acenaphthylene 340 
99-09-2---------3-Nitroaniline 830 
83-32-9---------Acenaphthene 340 
51 - 28-5---------2,4-Dinitrophenol 8 30 

FORM I SV-1 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lC EPA SAMPLE NO . 
SEMIVOLATILE ORGAN ICS ANALYSI S DATA SHEET 

B09DP0 
Lab Name : ~T~MA~/~A=R=L=I"---------- Conc ract: _W_H~C ___ _ 

Lab Code : TMALA Case No.: 11043 SAS No. : _N~A __ _ SDG No. : "-'-N-'A __ 

tviatrix: ( soil / water) SOIL Lab Sample ID: A311043-01D 

Sample wt/vol: 30 .2 (g/mL) _G_ Lab File ID: 31202S08 

Level: (low/med) LOW Date Received : 11/10/93 

% Mo isture: 4 deca nted: (Y/N) N._ Date Extracted : 11/13/93 

Concentrated Extract Volume: 500 . 0 (uL ) Date Analyzed: 12/02/93 

Injection Volume : --~2~-~o (uL) Dilution Factor: 1.0 

GPC Cl e anup: (Y/N) y_ pH : --2.....,_1_ 

CAS NO . COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

100-02-7 - - -- ----4-Nitrophenol ---------132 - 64 - 9 - - - - - - - - Di be n z of u ran ---------12 l - l 4 - 2 - - - - - - - - 2, 4 - Dini trot o l u en e ------
606-20-2 - -- - ----2,6-Dinitrotoluene 
84-66-2-~-------Diethylphthalate ------
7005-72~3- - -----4-Chlorophenyl-phenylether 
86-73-7---- - ----Fluorene---,-...,,....,.---------=---=---
100-01-6--------4-Nitroaniline --------
534 - 52 - l - - - - - - - - 4, 6 - Dini tr o - 2 - met hy l phenol 
86-30-6----- - ---N-Nitrosodiphenylamine (l)--
101-55-3 - -------4-Bromophenyl - phenylether --
118-74-1--------Hexachlorobenzene _____ -_-_-_-_ 
87-86-5 - ---- - ---Pentachlorophenol ------
85-01-8---- - ----Phenanthrene ---------120 - l 2 - 7 - - - - - - - - Ant hr ace n e 
8 6 -74-8-- - --- - -- Carbazole ----------
84-74-2 - --------Di-n-Butylphthalate ____ _ 
206-44-0 ---- ----Fluoranthene ---------129 - 00 - 0 - - - - - - - - Pyre n e ___________ _ 
85-68-7- - -------Butylbenzylphthalate -----
91-94-1--- - -----3,3'-Dichlorobenzidine ----
56-55-3 - -- - -----Benzo(a)Anthracene ------
117-81 - 7 - -------bis(2-Ethylhexyl)Phthalate 
218-01-9--------Chrysene __________ -_--=---
117-84-0 - -------Di-n-Octyl Phthalate -----
205-99-2 - -- - ----Benzo(b)Fluoranthene -----
207-08 - 9 -- - - --- - Benzo(k)Fluoranthene -----
50-32-8 - --- -- -- - Benzo(a)Pyrene --------
193 - 39 - 5 - - - - - - - - Ind en o ( l, 2, 3 - c d) Py re n e ----
53-70-3 -- - -- ----Dibenz(a,h)Anthracene ----191- 2 4 -2---- ----Benzo(g,h,i)Perylene ____ _ 

(1) - Cannot b e separated from Diphenylamine 

FORM I SV-2 

830 
340 
340 
340 
340 
340 
340 
830 
830 
340 
340 
340 
830 
340 
340 
340 

?140 -6-5-
340 
340 
340 
340 
340 

39 
340 
340 
340 
340 
340 
340 
340 
340 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
B-ct- LL 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 
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SEMIVOLATIL~ ORGANICS ANALYSIS DATA SHEET 
TENTATI.1ELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA=-=..L../~A~R=L=I ________ _ Contract: W~H~C ___ _ 

000088 -
EPA SAMPLE NO . 

B09DP0 

Lab Code: TMALA Case No.: 11043 SAS No. : ~N~A~-- SDG No.: NA __ 

Matrix: ( soil/water) SOIL 

Sample wt/vol: 30. 2 (g/mL) _G_ 

Level: (low/med) _L_O_W __ 

% Moisture: 4 decanted: (Y/N) N._ 

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: ___ 2_._o (uL) 

GPC Cleanup: (Y/N) V pH: __2._,__i 

Number TICs found: 10 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

A311043-01D 

31202S08 

11/10/93 

11/13/93 

12/02/93 

1.0 

CAS NUMBER 

1. 

COMPOUND NAME 

UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN ALCOHOL 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 

RT 

6.87 
7.17 
8.17 
8.53 

EST. CONC. Q 

2. 
3 . 
4 . 
5. 
6. 
7. 
8. 
9. 

10. 

UNKNOWN CARBOXYLIC ACID ESTE 
HEXANEDIOIC ACID ESTER 
UN10IOWN ALKANE 
UNKNOWN ALKANE 

FORM I SV-TIC 

10.95 
11.75 
20.73 
25.63 
28.37 
30.87 

5700 
380 
830 
760 
140 
790 

1000 
240 
100 
340 
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Laboratory Narrative and Chain-of-Custody Documentation 
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CASE :::--J'ARRATIVE 

LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

TMA/ARLI 

11-04;3 

WESTINGHOUSE HANFORD COMPANY 

November 10, 1993 

1.0 DESCRIPTION OF CASE : 

2.0 

3.0 

One soil sample was analyzed for TCL Organics- Volatiles and 
Semivolatiles according to the USEPA Contract Laboratory Program (CLP) 
Statement of Work for Organic Analysis, Revision OLM0l.8. The 
Extractable Hydrocarbons in the Kerosene Range (K) were analyzed 
according to the SW-846 Method 8 015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B09DP0 A3-ll-043- 01A V SOIL 
B09DP0 MS A3-ll-043- 01B V SOIL 
B09DP0 MSD A3-ll - 043- 01C V SOii., 
B09DP0 A3-11-043- 01D sv SOIL 
B09DP0 MS A3-ll-043- 01E sv SOIL 
B09DP0 MSD A3-ll-043- 01F sv SOIL 
B09DP0 A3-ll-043- 01J K SOIL 
B09DP0 MS A3-ll-043- 01K K SOIL 
B09DP0 MSD A3-ll-043- 01L K SOIL 

COMMENTS : 

3 . 1 SHIPPING AND DOCUMENTATI ON : 

All of the samples were received intact and properly documented. 

3.2 ANALYSIS 

3.2.1 VOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL: 

The samples were analyzed by heated purge within the CLP SOW 
holding times. 

All of the QC results were within the limits specified by the 
EPA CLP SOW. 

V 1 



. . . 

TUNES : 

All BFB tunes were injected directly into the GC/MS 
instrument. 

3.2.2 SEMIVOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the con tract 
required holding times. 

Di-n-butylphthalate was detected in all of the samples a n d the 
blank at concentrations that were below the CRQL. The 
compound bis (2-Ethylhexyl) phthalate was also found i n the 
sample B09DP0 and B09DP0MS at concentrations less than the 
CRQL. 

In sample B09DP0MS, 4-Nitrophenol was detected at a 
concentration that exceeded the calibration range, a n d was 
therefore "E" qualified. In addition, the matrix spike 
recovery of 4-Nitrophenol in sample B09DP0MS was abov e the 
advisory QC limit . In accordance with CLP protocol, no 
further action was required. 

All of the other QC results were within the limits spec ified 
by the EPA CLP SOW. 

3.2.3 EXTRACTABLE HYDROCARBONS "KEROSENE RANGE" COMMENTS 

SEQUENCE NOTES 

The sequence was started on 11/18/93 and was analyzed 
according to the SW-846 Method 8015M. The initial calib~ation 
consisted of 5 different levels of the Kerosene standard that 
ranged from approximately 200ppm to 2000ppm. The cont~nuing 
calibration at the l000ppm level was injected amongst a series 
of samples, in order to verify the instrument stability. The 
%RSD in the initial calibration and the %Din the cont i nuing 
calibration were below their 20% and 15% limits, respect~vely. 

SAMPLE NOTES : 

LOW LEVEL SOIL 

The samples were extracted and analyzed for extractable 
hydrocarbons in the Kerosene range within the required holding 
times. Approximately 20g of the sample was extracted and 
concentrated to 5 mL. 

There were no hydrocarbons detected in any of the samples . 
Sample B09DP0 was spiked with Kerosene and the matrix spike 

15 



recov eries were 55% for both the MS a nd the MSD. A blank 
spike was prepared at the same time , and had a 73% recovery . 

All of the QC results were within t h e limits specified by the 
EPA CLP SOyv. 

We 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 con ditions detailed above. 
Release of the data in this hardcopy data package and in the 
computer - readable data submitted on disket t e i s authorized by the 
Laboratory Manager or his designee, as v e r if ied by the following 
signatures. 

7?7~ £Y7~.:A 
Maureen Parrish ///2/1/y 
Project Manager 

" 1 6 



97 !13505~2206 BOOQO;)__A 
Westinghouse 
Hanford Company I CHAIN OF CUSTODY 

Custody Form, Initiator -=L'-"E'----'-R-'-'O'-'G""'E=..;R""'S~---------'-------
Company Contact L E ROGERS Telephone ~3~7_6_-_7_6~9~0 ___ _ 

Collection Date l{-S-3,~ Project Des ignation/Sampling Locations 200-UP- 2 
Ice Chest No. .5r-1L ss.q 
Bill of Lading/Ai rbi l l No. f/._'f1..:..Sle=.c..------'-/_7_~=-'7--'-_/ ___ _ 
Method of Shipment AIR 
Shipped to TMA 
Possible Sample Hazards/Remarks Keep samples at 4C (SOIL) 

1) 
Sa.~le Identification 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 

··ocfrD~o 
aG:Semi·VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2) 
G:Cyanide CLP 

Gw:Kerosene (8015M) 

Field Logbook No. 

Offsite Property No. 

EFL-1091 

--
,.A-,250ml 
...V,250ml 
_;,250ml 
~125ml 
.-l-;125ml 
....};125ml 
,..Y,125ml 

.)-;1000ml P/G:Gross alpha/beta (EP-10), Gamma S?ec to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu-155,K-40,Ru-106,Na-22 CRC-30), Total Uranium (EA·01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Np· 
237,(RC·101A, RC-622, EP-5) Pu-238,Pu- 239/240 (EP-80, EP-81, EP-5) 1·129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 {RC-24, RC- 604) Am-241,Cm-244 (EP-80, EP-90, EP-91, EP-92, EP-93, EP-5) Se-79 

3) 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi ·VOA CLP 

·ons F,Cl,S04 (EPA 300.0) 
1,125ml P/G:Anion 2,N03 (EPA 353.2) 
1,125ml . G:Cyanide CL 
1,125ml Gw:Kerosene (8015M 

1,1000ml P/G:Gross alpha/beta (EP- s~ec to include,Cs-134,Cs-137,Co-60,Eu-152, 

1,·250ml 
1,250ml 
1,250ml 
1, 125ml 
1, 125ml 
1,125ml 
1, 125ml 

1, 1000ml 

Eu-154,Eu-155,K-40,Ru-106,Na· C- 30), Total Uranium (EA·OlC) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Np-
237,(RC·101A, RC-622, EP-5) Pu-238, ~ 9/240 (EP-80, EP-81, EP-5) 1·129 (RC-25, RC-605) Sr-90 (RC-306, RC· 
303, RC-309, RC-304) Tc-99 (RC-24, RC-60 EP -90, EP -91, EP -92, EP-93, EP-5) Se-79 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi ·VOA CLP 

G:Anions F,Cl,S04 (EPA 300.0) 
P/G:Anions N02,N03 (EPA 353.2) · 

G:Cyanide CLP 
Gw:Kerosene (8015M) 

P/G:Gross alpha/beta (EP-10), Gamma S?ec to include,Cs- 134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30 ), Total Uranium (EA·01C) U-235,U-234,U-238 (EP-70, EP-7 , P-5) Np-
237,(RC-101A, RC-622, EP-5) Pu-238,Pu- 239/240 (EP -80, EP-81, EP-5) 1-129 (RC-25, RC -605) Sr-90 (RC- , RC· 
303 RC-309 RC-304 Tc-99 RC-24 RC-604 Am-241 Cm-244 EP-80 EP-90 EP-91 EP-92 EP-93 EP-5 Se· 

Field Transfer of Custody Chain of Possession (Sign and Print Names) 

Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sa le Dis osition 

Disposal Method: Disposed by: Date/Time: 

Comments: 

A-6000-407 (12/90) {EF) ~EF061 
Chain of Cus tody 

\. 1 7 
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/' A -SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

VALIDATION A B C D 0 LEVEL : 

PROJECT: 1.A)O l ) P ?- DATA PACKAGE: ~()f1{)l-f-11UA ~4+ 
VALIDATOR: ('./~~ LAB:'17Mfi 

CASE: SDG: 

ANALYSES PERFORMED 
0 CLP Volatiles 0 SW-846 8240 0 SW-846 8260 t;cLP--

(cap column) (packed column) mivolatiles 

D D D D 

SAMPLES/MATRIX SiJl WtPo 
I 

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

DATE: 3/t~/'j'~ 

0 SW-846 8270 0 SW-846 
(cap column) 

D 

(packed column) 

D 

. (0 
. -~ 

No 
No 

N/A 
N/A 

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

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

A-1 .. 19 



M"" I ·zro ?""I rt '-ilil, I ""1 
,.-, !i & '"' ,, ifcl: Cf-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

3. INSTRUMENT TUNING AND CALIBRATION 
Is the GC/MS tuning/performance check acceptable? 
Are initial calibrations acceptable? •. 
Are continuing calibrations acceptable? •••••• 

No N/A 
No N/A 
No N/A 

Comments: __________________________ _ 

4. BLANKS 
Were laboratory blanks analyzed? 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? •••• 
Are field/trip blank results acceptable? 

.@ 
Yes 

.• Yes 
. Yes 

No N/A 
(@ N/A 

No I No I 
Comments: __________________________ _ 

5. ACCURACY 
Were surrogates/System Monitoring Compounds analyzed? 

A-2 

No 
No 
No 
(@ 

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

.. 2 0 



GC/MS ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 
Are MS/MSO RPO values acceptable? ..•.•• 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

. 

. 

. . . 

. . . 
. -~ No N/A 

Yes No @ 
. . Yes No ~ Comments: __________________________ _ 

7. SYSTEM PERFORMANCE 
Were internal standards analyzed? ...••••. 
Are internal standard areas acceptable? •••••. 
Are internal standard retention times acceptable? . 
Comments: 

.. ~ No 

-~ No 
... . @) No 

N/A 
N/A 
N/A 

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

8. COMPOUNO IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
Is compound quantitation acceptable? ••.•• 
Comments: 

• ~ No 
.(i§) No 

N/A 
N/A 

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

9. REPORTED RESULTS AND QUANTITATION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? •••• 
Do results meet the CRQLs? ••••.•••••.• 
Has the laboratory properly identi ied and coded all 

A-3 

. ·1 • es 
• Yes 

. • Yes 
6) 

No N/A 
No N/A 
No N/A 

N/A 

• 2 1 



OJ 
I ..... 

HOLDING TIME SUMMARY 

SDG: VALIDATOR: (~ \JMl)WV 

COMMENTS: 4ll o Pr o~" fJOf 104 --nu1i~ ~-(o4<-/ 
- I ._) 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 

Pinl-1 IJ VO :bJok \1/c;/1~ ti/ 1-;/ q~ ,-9-./oz/4~ 

DATE: 1/tiJ/ 4 'r PAGE l OF/ 
I 

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

<J' ;q ~ ".0 
-.J 

L,,.:l 
c..n 
c::i 

:E: U, 

~"' I f"~..) 
(/) i'--J 
o , _ 
n, 
z 
I 

(/) 

-u 
-u 
I 

C) 

0 
N 

;o 
ro 
< 

N 



0:, 
I 

w 

N 
w 

BLANK AND SAMPLE DATA SUMMARY 

SDG: VALIDATOR: 0 _) \! A,,vW,,v(__...i DATE: 3// t//ft./ 
COMMENTS: ~Ott\ 0 ~ . 12f)°l '1n, J - -r7AA t4- - (j}lj, J 

COMPOUND1 
J 

~ . 
SAMPLE ID RESULT Q RT UNITS sx lOX 

RESULT RESULT 

S12,1 ~111~<;2 ""Dr-rrbu/q I o UM Ii f} D-k 5to ::r lJnbv ~c:;/oO 
✓ -

U 11 l11,~
1 ~;,/~ztUht,- ./)' () 

'3&;0 -~t11 ~/1'00 
u ·750 It 11-- :]57)0 

.. v ?Jt~o ti, tS 5~DO 
Lrn k . a I-' rl J. ',U.V Qt7f) 'W.~ 1VJo. 
~m r1V\i~ni c-- aC1rl a~ 

. 
r'JLJO Z5w-:. ) J, t 2CW 

PAGE / OF I 

SAMPLES QUALIFIER 
AFFECTED 

AfflnPD 1,(, 
-

-+U:rtJ 
-f- l A._-rtJ 

-+LCTN 
-- --- u:r,J 

',t 1-i; -r· \..Jc:stJ 

--rir/1 /2L ri1rJ!r11'~ 
;nJ/ .i 

V 

' V /J-a,WIA , 
6,oc;ottf 

, 
/ - 'llz(,)/4✓ 
V 

~ .) 
t!f',j 

v.i_ 
c::;i.__ a, r ..,., 
rr, 
:z 
I 

Vl 
-c 
-c 
I 

0 
0 
N .. 
;o 
(1) 

< . 
N 
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97 ~3505.2213 0-0oosa-
lC EPA SAM PLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK1 113S2 
La~ Name: ~T~MA::...::..L/~A=R=L=I _________ _ Contract: ~W=H~C'-----

La:0 Code: TMALA Case No. : 11043 SAS No.: NA ---- SDG No. : ~NA'-"----

Ma~:::-ix: (soil/water) SOIL · Lab Sampl e ID: A311043-BLK 

Sar::p le wt/vol: 30.5 (g/rnL) _G_ Lab File :D: 31202S07 

Leve l: (low/med) _L_O_W __ Date Received: 

% :-:oisture: decanted: (Y/N) N__ Date Extrc.cted: 11/13/93 

Concentrated Extract Volume: 500 .0 (uL) Date Ana lvzed: 12/02/93 

In~ e ction Volume: ___ 2_.~o (uL) Dilution ?actor: 1.0 

GPC Cleanup : (Y/N) 'j__ pH: 

CAS NO. COMPOUND 
CONCENTRATI ON UN ITS : 
(ug/L or ug/ Kq ) UG/KG 

100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran ---------
121-14-2 ---- ----2,4-Dinitrotoluene ------
606-20-2--------2,6-Dinitrotoluene ------
84-66-2~--------Diethylphthalate ______ _ 
7005-72-3-- - ----4-Chlorophenyl - phenylether __ 
86-73-1---------Fluorene 
100-01-6--------4-Nitroa-n~i~l~i~n-e ________ _ 

534-52-1--------4,6-Dinitro-2-methylphenol 
86-30-6---------N-Nitrosodiphenylarnine (l)--
101-55-3--------4-Brornophenyl-phenylether --
118-74-1 ---- ----Hexachlorobenzene _____ -_-_-_-
87-86-5---------Pentachlorophenol -------
85-01-8------ - --Phenanthrene 
120-12-7--------Anthracene ----------
86-74-8---------Carbazole ~-,----,--~-------84 - 74 - 2 - - - - - - - - - Di - n - Butyl p ht ha late _____ _ 
206-44-0--------Fluoranthene ---------129 - 00 - 0 - - - - - - - - Pyre n e ____________ _ 
85-68-7---------Butylbenzylphthalate -----
91-94-1---------3,3'-Dichlorobenzidine ----
56-55-3----- ----Benzo(a)Anthracene --~---
117-81-7--------bis(2-Ethylhexyl)Phthalate 
218-01-9--------Chrysene __________ ==-= 
117-84-0--------Di-n-Octyl Phthalate -----
205-99-2--------Benzo(b)Fluoranthene -----
207-08-9--------Benzo(k)Fluoranthene -----
50-32-8---------Benzo(a)Pyrene --,--------
193 - 39 - 5 - - - - - - - - Ind en o ( l, 2, 3 - c d) Pyre n e ----
53-70-3- -- ------Dibenz(a,h)Anthracene ----
191-24-2--- -----Benzo(g,h,i)Perylene -----

(1) - Cannot be separated from Diphenylarnine 

FORM I SV-2 

790 
320 
320 
320 
320 
320 
320 
790 
790 
320 
320 
320 
790 
320 
320 
320 

C 56 
320 
320 
320 
320 
320 
320 
320 
320 
320 
320 
320 
320 
320 
320 

Q 

u 
u 
p 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

~-C) 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 
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1 F' 
SEMI VOLATILE ORGANI CS ANAL':.- SIS DATA SHEET 

TENTATIVELY I DENTIF I ED :OMPOUNDS 

Lab Name: ~T~MA=-=-<-/-'-AR~L~I~-------- Contract: WHC ------

000099 
EPA SAMPLE NO. 

SBLK1113S2 

Lab Code : TMALJI. Case No.: 11043 SAS No.: =NA=.:_ __ SDG No . : =N=...;A __ 

Matrix: (soil/water) SOIL · 

Sample wt/vol: 30.5 (g/mL) _G_ 

Level: ( low / med) LOW 

%- Moisture: decanted: (Y / N) ~ 

Concentrated Extract Volume : 500. 0 (uL) 

Injection Volume: ----=2-'-. -=-0 ( uL) 

GPC Cleanup: (Y/N) y_ pH: --

Number TICs found: _lQ 

CAS NUMBER COMPOUND NP...;-1E 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor : 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

RT EST. 

A311043-BLK 

31202S07 

11/13/93 

12/02/93 

1.0 

CONC. Q 

---------------- ---------------------------- ======== - ------------ ===== 
1. UNKNOWN HYDROCARBON 6.68 160 J 
2 . UNKNOWN HYDROCARBON 6.87 5200 J 
3. UNKNOWN HYDROCARBON 7.17 360 J 
4 . UNKNOWN HYDROCARBON 8.17 750 J 
5. UNKNOWN ALCOHOL 13.87 460 J 
6. UNKNOWN HYDROCARBON 9.77 98 J 
7. UNKNOWN HYDROCARBON 11.73 360 J 
8. PROPANOIC ACID ISOMER 17.52 66 J 
9. UNKNOWN CARBOXYLIC ACID ESTE 20.72 920 J 

10. HEXANEDIOIC ACID ESTER ISOME 25.62 200 J 

FORM I SV-TIC 3/90 
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Golder Associates Inc. 

4104-148th Avenue, NE 
Redmond, WA 98052 
Telephone (206) 883-0777 
Fax (206) 882-5498 

April 26, 1994 

Westinghouse Hanford Company 
Hanford Analytical Services 
P.O. Box 1970 
Richland, Washington 99352 

ATTENTION: Jeanette Duncan 

Our ref: 923-E418 
S/O/3037 

RE: DATAVALIDATIONCOMMENTRESPONSES,200-UP-2DATAVALIDATIONPROJECT, 
TASK ORDER S94-18, CONTRACT MJK-SVV-073750 

Dear Ms. Duncan: 

Enclosed are revised data validation packages for the 200-UP-2 data validation project. The 
following provides a summary of the data package identification numbers and the associated 
page revisions: 

Data Package 

B09DT4-TMA-690 

B09904-TMA-644 

Sincerely, 

GOLDER ASSOCIATES INC. 

Revisions 

no page changes 

radiochemistry pages: 30, 30A, 31 and 32 

!=::.!~ 
0 Manager (: 

'-_ u},Jf/,1 1, /1-Ltrd:f 
DouJas~~ Dunster 
Project Director 

cc: P.K. Brockman, SAIC 
K. Angelos 

OFFICES IN AUSTRALIA, CANADA, GERMANY, HUNGARY, ITALY, SWEDEN, UNITED KINGDOM, UNITED STATES 
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Golder Associates Inc. 

4104-148th Avenue. NE 
Redmond. WA 98052 
Telephone (206) 883-0777 
Fax (206) 882-5498 

April 5, 1994 

Westinghouse Hanford Company 
Hanford Analytical Services Management 
345 Hills MSIN H4-29 
Richland, Wasrungton 99352 

ATTENTION: Ms. Jeanette Duncan 

Our ref: 923-E418 
S/O/2938 

RE: TRANSMITTAL OF 200-UP-1 DATA VALIDATION PACKAGE, 
TASK ORDER: S-94-18, CONTRACT NO. MJK-SW-073750 

Dear Ms. Duncan: 

Enclosed is the radiochemistry data validation package for the 200-UP-2 project. The data 
package included in this shipment is as follows: 

• 009904-TMA-644 

Two copies of the validation documentation is located in the front of the data package folder. 
Please call if you have any questions. 

Sincerely, 

Kent M. Angelos 
Project Manager 

Enclosures 

KMNah 2938.ttr 

cc: P.K. Brockman, SAIC 
C. Jensen 

APR 6 1994 

VALIDATION DOCUMENTATION! 
SDLA ' 

OFFICES IN AUSTRALIA. CANADA. GERMANY. HUNGARY. ITALY. SWEDEN, UNITED KINGDOM, UNITED STATES 



MEMORANDUM 

TO: 200 UP-2 Project QA Record 

FR: Thomas Stapp, Golder Associates Inc. 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
B09904-TMA-644 (923-£418 644RAD.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B09904-TMA-644 
prepared by the TMNNorcal laboratory under contract to Westinghouse/Hanford using 
WHC approved methods. Information concerning the samples validated along with the 
analyses reported and the methods of analysis is provided in the following table. 

SAMPLE ID SAMPLE DATE MEDIA ANALYSIS 

B09904 10/29/)3 SOIL SEE NOTE 1. 
B09905 llft)l/93 SOIL SEE NOTE 1. 
B09906 llft)l/1)3 SOIL SEE NOTE 1. 
B09907 11J02.,93 SOIL SEE NOTE 1. 
B09908 llft)21)3 SOIL SEE NOTE 1. 
B09DPO llft)Sf)3 SOIL SEE NOTE 2. 

NOTES: 

1. Indicates the samples were analyzed for gross alpha/beta, technetium-99 (beta counting), isotopic uranium, (alpha 
spectroscopy), and total uranium (laser fluorometry), 

2. Indicates the sample was analyzed for gross alpha/beta, strontium-90, technetium-99 (beta counting), selenium-79 
(liquid scintillation), isotopic plutonium, uranium, curium-244, americium-241, and neptunium-237 (alpha 
spectroscopy), total uranium (laser fluorometry), and selected radioisotopes by gamma spectroscopy. 

Data validation was conducted in accordance with the WHC statement of work (WHC 
1993a) and validation procedures (WHC 1993b). Attachments 1 th~ough 5 pcovide the 
following information as indicated below: I r~ rn (ju r2 n TI/11"2 
Attachment 1. Glossary of Data Reporting Qualifiers 1 ~ U J r--~--~ __ u __ ~_l!i.. . ~ 
Attachment 2. Summary of Data Qualifications 1 t: ~ 

Attachment 3. Qualified Data Summary and Annotated Laboratory; R:ep9 ,s APR 6 1994 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentatio : 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 
/J>..Ll8ATION DOCUMENTATIOI\ 

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 relative percent 
difference (RPD) as indicated below. 

Accuracy. Goals for accuracy were met. 

1 
1.. 001 



97~3505 .. ZZIB 

Data Package: B09904-TMA-644 Analysis: Radiochemistry 

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

Detection Limits. Detection limit goals were acceptable for all sample results except for 
minimum detectable activities (MDAs) which exceeded the required detection limits as 
follows: 

Sample ID Isotope MDA RDL 

B09DP0 IRON-59 0.1 0.05 

B09DP0 COBALT-58 0.06 0.05 

B09DPO EUROPIUM-152 0.6 0.1 

B09DPO EUROPIUM-154 0.4 0.1 

B09DP0 EUROPIUM-155 0.8 0.1 

Completeness. The data package was complete for all requested analyses. A total of six 
samples were validated in this data package with a total of 70 determinations reported, 
all of which were deemed valid. This results in a completeness of 100 percent, which 
meets the work plan objective 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. 

Laboratory Precision 

• The RPD for cesium-137 and thorium-228 was unacceptable, therefore sample 
results have been qualified as estimated CT). Attachments 2 and 5 provide a 
summary of the samples affected, data qualification applied and supporting 
documentation. 

Results Verification 

• The gross alpha result for sample B09DPO has been changed on the 
laboratory result form due to a calculation error. Attachment 5 provides 
supporting documentation. 

2 

'"002 
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Data Package: B09904-TMA-644 Analysis: Radiochemistry 

DATA REPORTING 

• Laboratory results reported below the MDA have been elevated to the MDA 
and reported with a U as shown in Attachment 3. 

REFERENCES 

WHC 1993a, Validation of 2@.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. 

3 
.. 003 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

-- 004 
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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 d~ciency 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. 

.. 0 0 5 



ATTACHMENT 2 
-

SUMMARY OF DATA QUALIFICATIONS 
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WHC-SD-EN-SPP-001, REV.1 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: B09904-TMA-644 REVIEWER: DATE: PAGE..!... OF ..1.. 
I.STAPP 3-29-94 

COMMENTS: RADIOCHEMISTRY 

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON 
AFFECTED 

CESIUM-137, THORIUM-228 J - B09DP0 DUPLICATE 
RELATIVE 
PERCENT 
DIFFERENCE 
EXCEEDED THE 
35% LIMIT 

-007 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
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Validated Data Sllllll8ry, Data Package: 809904-TMA-644 

s~ 809904 
Date 10-29-93 

Location 299-W22·78 
Depth 194.00 - 196.50 
Type ---

Conments -- -
Parameter Units Result Q 

GROSS ALPHA pCl/g 5.600 
GROSS BETA pCl/g 13.000 

SELENIUM-79 pCl/g ---
STRONTIUM-90 pCl/g ---

TECHNETIUM-99 pCi/g 0.400 u 
IOOINE-129 pCi/g ---

URANIUM-233/234 pCi/g 1.100 
URANIUM-235 pCi/g 0.067 
URANIUM-238 pCl/11 1.100 

TOTAL URANIUM UG/G 3.000 
NEPTUNIUM-237 pCl/g ---
PLUTONIUM-238 pCi/lJ ---

PLUTONIUM-239/240 pCi/11 ---
AMERICIUM-241 pCi/11 ---

CURIUM-244 pCi/11 ---
SOOIUM-22 pCi/g ---

P0TASSIUM-40 pCl/11 ---
MANGANESE-54 pCl/g ---

IRON-59 pCi/g ---
COBALT-58 pCi/g ---
COBALT-60 pCi/11 ---

NIOBIUM-94 pCl/11 ---
RUTHENIUM-103 pCl/11 ---
RUTHENIUM-106 pCl/11 ---

TIN-113 pCl/g ---
CESIUM-134 pCl/g ---
CESIUM-137 pCl/11 ---
CERIUM-144 pCl/11 ---

EUROPIUM-152 pCl/11 ---
EUROPIUM-154 pCl/g ---
EUROPJUM· 155 pCl/g ---

RADIUM-226 pCl/11 ---
RADIUM-228 pCl/g ---

THORIUM-228 pCl/g ---
THORIUM-232 pCi/11 ---

809905 
11-1-93 

299-W22·78 
198.50 - 200.00 

---
---

Result Q 

6.300 
17.000 

---
---

0.590 
---

0.530 
0.090 u 
0.500 
1.400 
---
------
---
---
------
---
---
---
---
---
---
---
---
---
---------
---
---
------
---
---

B09906 809907 809908 B090PO 
11-1-93 11-2-93 11-2-93 11-5-93 

299-W22-78 299·W22·78 299-W22·78 299·W19·96 
209.50 - 212.00 222.00 • 224.50 230.00 - 232.50 4.00 • 6.00 

--- --- --- ---
--- --- --. ---

Result Q Result Q Result Q Result Q 

9.800 8.500 6.800 9.200 
28.000 19.000 19.000 360.000 ....,,0 

--- --- --- 2.000 u '..j 

--- --- --- 42,000 LN 
1.000 0.300 u 0.300 u 0.400 u t.n --- --- -·- 1.000 u c::::ll 
0.790 0.570 0.390 0.690 r..n 
0.057 0.090 u 0.100 u 0.100 u .. 
0.760 0.580 0.400 0.640 r··J 

f"',-.j 
2.900 1.700 1.200 2.000 ~ --- --- --- 0.007 U7 
--- --- --- 0.040 u 
--- --- --- 0.020 u 
--- --- --- 0.050 u 
--- --- --- 0.050 u 
--- --- -- - 0.050 u 
--- --- --- 12.000 
--- --- --- 0.050 u 
--- --- ' 0. 100 u ---
--- --- --- 0.060 u 
--- --- --- 0.040 u 
--- --- --- 0.040 u 
--- --- --- 0.500 u 
--- --- --- 2.000 u 
--- --- --- 0.500 u 
--- --- --- 0.060 u 
--- --- --- 320.000 J 
--- --- --- 1.000 u 
--- --- --- 0.600 u 
--- --- --- 0.400 u 
--- --- --- 0.800 u 
--- --- --- 0.690 
--- --- --- 0.750 
--- --- --- 1.000 J 
--- --- --- 0.750 

VeY' ,·f,e& ~-'{-C/,f 
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97 ~3505 .. 2226 

SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-0l 
Dept sample id 7296-001 

Received 11 L09 L93 
% moisture 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 

15.4 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

Total Uranium (ug/g) 7440-61-1 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 17 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id =8=0~9~9=0~4 _____________ _ 

Location/Matrix 200-UP-2 
Collected 10L29L93 

Chain of custody id EFL-1091 

RESULT 
pCi/g 

2a ERR 
(COUNT) 

MDA 
pCi/g 

SOLID 

RDL 
pCi/g 

·. ·•. >s .. 6 · /. 3. 1 •' A'\ 10 
13 :} 3.9 \ 5 10 

_,,,,... ... '~g..,:,.·•~••i-:,:'· ... ': --w-Q ... ,±-le-6- .•.. /;(){4 0.5 

>i i i :' 0. 19 otoa i O. 3 
h{bG1 0.045 B. 06 .) o.3 

>1::;; 'i\ 0.18 < <• o ~o6i := 0.3 
0.53 .' 'ci:03 ·••'.' 0.1 

QUALI-
FIERS TEST 

BOA 
80B 
TC 
u 
u 
u 
UT 

-f(,1/,r/Qf 
Lab id =T~MAN=--

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2_.=2=8 __ _ 

:" ':(· ~ Report date 01L20L94 

-- 010 



--- - -- - - - -------- -----------------------
97 ' 3505 r\"1 ... !'j' -· I . ..,.,,, 

SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-02 
Dept sample id 7296-002 

Received 11L09L93 
% moisture 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 

12.7 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

Total Uranium (ug/g) 7440-61-1 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 18 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/g 

·6 ··~==3 ,:-_ 

11 :>> 

, .. , . 

Collected 
custody id 

2a ERR 
(COUNT) 

4.4 
4.1 
0.16 
0.16 
8.822 
0.14 
0.25 

Westinghouse Hanford 
MBH-SW-069262 

B09905 
200-UP-2 
11L01L93 
EFL-1091 

MDA 

pci/g 

SOLID 

RDL QUALi-
pci/g FIERS TEST 

10 BOA 
10 BOB 
0.5 TC 
0.3 u 
0.3 u 
0.3 u 
0.1 UT 

Lab id =T=MAN=---
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~·-2~8 __ _ 

Report date 01L20L94 

... 011 



en~ 3505 ,,..,. .. )8 
j I :I ' .. r...l{. 

l!I 
SDG 7296 

Contact Dinkar Kharkar 

Lab sample id N311062-03 
Dept sample id 7296-003 

Received 11/09/93 
\ moisture 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 

18.3 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

Total Uranium (ug/g) 7440-61-1 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 19 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/g 

Collected 
custody id 

2a ERR 
(COUNT) 

4.3 
4.6 
0.20 
0.12 
0.035 
0.12 
0.51 

Ii 

Westinghouse Hanford 
MBH-SW-069262 

809906 
200-UP-2 
11/01/93 
EFL-1091 

MDA 

pCi/g 

SOLID 

RDL 
pCi/g 

QUALI-
FIERS TEST 

BOA 
808 
TC 
u 
u 
u 
UT 

Lab id =T=MA ....... N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~·-2-8 __ _ 

Report date 01/20/94 

.. 012 



97 ii 3505 2229 

SOG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-04 
Dept sample id 7296-004 

Received 11/09/93 
% moisture 

ANALYTE 

Gross Alpha 
Gross Beta 
Technetium 99 
Uranium 233/234 
Uranium 235 
Uranium 238 

14.4 

CAS NO 

Alpha 
Beta 
14133-76-7 

15117-96-1 

Total Uranium (ug/g) 7440-61-1 

DATA SHEE'?S 
Page 4 

SUMMARY DATA SECTION 
Page 20 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pci/g 

Collected 
custody id 

2a ERR 
(COUNT) 

4.0 
4.2 
0.091 
0.16 
0.04i 
0.16 
0.29 

II Ill 
Westinghouse Hanford 
MBH-SVV-069262 

B09907 
200-UP-2 
11/02 /93 
EFL-1091 

MDA 
pCi/g 

SOLID 

RDL 
pCi/g 

10 
0.5 
0.3 
0.3 

QUALI-
FIERS TEST 

80A 
80B 
TC 
u 
u 

. !: 6}91\:// 0. 3 u 
UT .o\ b:3: :D o .1 

Lab id =T ... MA......_N __ _ 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~--2-8 __ _ 

Report date 01/20/94 

vQJJ 



97~3505~2230 

-- - -
-- -

:-':- 1 

-- -l 

TMA NORCAL 
REPORTING GROUP 7296 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B09908 
Locat i on/Matrix 200-UP-2 

Collected 11LD2L93 
Chain of custody id EFL- 1091 

RESULT 
pCi/g 

,.·.,_•·6 ·; 8 

19( 
.. 0 ~099 · 

H.39 /. 
gf g14 

2a ERR 
(COUNT) 

3.4 
4.3 
0.13 
0.14 
9,927 -
0.14 
0.21 

MDA 

pCi/g 

·· 3 ·:C .:-

·•·. · s ; 
·- b{i > 

< 0 ) 1 ·-·'·· 

6/ 09 ····· 
. 0\ 03 .. 

SOLID 

RDL 
pCi/g 

10 
10 
0.5 
0.3 
0.3 
0.3 
0.1 

QUALI-
FIERS TEST 

BOA 
80B 
TC 
u 
u 
u 
U T 

Lab id =T ... MANa.=., __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 

Version =2~.2=8"--
Report date 01L20L94 

.. 014 



SDG 7296 
Contact Dinkar Kharkar 

Lab sample id N311062-06 
Dept sample id 7296-006 

Received 11L 10L93 
% moisture 3.9 

ANALYTE CAS NO 

NORCAL 
REPORTING GROUP 7296 

DATA SHEET ··> 
1 ·•·•·• 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

ill 

Client sample id =B~0~9=D~P~O _____________ _ 

Location/Matrix 200-UP-2 
Collected 11L05L93 

Chain of custody id EFL-1091 

RESULT 
pCi/g 

2a ERR 
(COUNT) 

MDA 
pci/g 

SOLID 

RDL 
pCi/g 

QUALI-
FIERS TEST 

Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 

Alpha 
ll ,:, ·· .. •· 6.~ .· 
~ -~ .. ~ V .·· 

~1-41 . ? j50·:. • .· . 
Beta 
15758-45-9 

5.5 
13 

4 ) 
6•\ .. 

10 
10 
10 

BOA 
80B 
SE 
y 10098-97-2 

14133-76-7 
15046-84-1 

15117-96-1 

Total Uranium (ug/g) 7440-61-1 
Neptunium 237 13994-20-2 
Plutonium 238 13981-16-3 
Plutonium 239/240 
Americium 241 
Curium 244 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 22 

14596-10-2 
13981-15-2 

13966-32-0 
13966-00-2 
13966-31-9 
14596-12-4 
13981-38-9 
10198-40-0 
14681-63-1 
13968-53-1 
13967-48-1 
13966-06-8 
13967-70-9 
10045-97-3 

··••··••••·•··•··••i •~··f ··•~.2, s .·•·•· - .. · ::::.-.: 

. 0 .18 

··••···· )/9.?~9··••<•··· Q/0d8 
··•0<}64••·> 

••\2to ··. 
QJj()7 

........... •.:c•a·•~··oo6·:.·• 
. g}60Er. 

0 •. 

fr 
.. '>?12 ?·· 

/••:•.i.••·•••u·f••····· 
/ :/>: t:J \ .. ·•.• 

·••··•····•••:•:•:;:!:l•~ ·•:•••••·••••.•···•••·· :u>••····· 
••••m t••: ••. u ·•· .. •···· 
>U<>··.•· 

··•·······j ·i •ii .•.•................... : 

0,96 
1.6 
0,14 
Q.56 
0.18 
0,050 
0.18 
0.35 
0.010 
0.016 
0,012 
0,014 
0.014 · 

0.83 

1.0 

•>: 
2 .·.· 

0~8 
0,.-4 ... 
1 ·• .. •.· 

otoa/< 
ori >?. 
o·~'Oif?/• 
0{03 ( 
0 ...... . 

0\ 02 > 
0 ~05 
0~05• 

0)05\. 

o~~i 
0~·1 \?••· • 
0 ~06:/:: 

.. · 0 ~04\} 
•·0) 04 ( 

· .• ·o}s • <• 
·· 2 ··•··••.• .......... . 
.oJs :
. cda6 . 

1 
0.5 
2 
0.3 
0.3 
0.3 
0.1 
0.2 
0.05 
0.05 
a.as 
0.05 

0.05 
o.os 
a.as 

0.05 

TC 
I 
u 
u 
u 
U T 
NP 
PU 
PU 
TP 
TP 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

Ve -6 ,9, e,cl q( __ t-1_-tf_-q_tf __ __, 

, ·· ~ 

Lab id ~T~MA=-=N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~-=2~8 __ _ 

Report date 01L20L94 

.. 015 



97;3sos .. zz3z 
TMA NORCAL 
REPORTING GROUP 7296 

- - - - ·-- - - - ---- --- --- --- ----

DATA SHEET, cont 
I :..·· •· 

••'.:·;. 

SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
% moisture 

ANALYTE 

Cerium 144 
Europium 152 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 
Thorium 232 

DATA SHEETS 

7296 
Dinkar Kharkar 

N311062-06 
7296-006 
11L10L93 

3.9 

CAS NO 

14762-78-8 
14683-23-9 
15585-10-l 
14391-16-3 
13982-63-3 
15262-20-1 
14274-82-9 

7440-29-1 

Page 7 
SUMMARY DATA SECTION 

Page 23 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

0.25 
0.18 
0.32 
0.18 

Westinghouse Hanford 
MBH-SVV-069262 

B09DPO 
200-UP-2 
11L05L93 
EFL-1091 

MDA 
pCi/g 

SOLID 

RDL QUALI-
pci/g FIERS TEST 

GAM 
0.1 GAM 
0.1 GAM 
0.1 GAM 

GAM 
GAM 
GAM 
GAM 

Lab id ~T=MA=N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2~8 __ _ 

Report date Oll20L94 

... 016 
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97 !I 3505.ZZ3Y· 

TMA/Norca/, 
Report N3-11-062-7296 
Sample Delivery Group 7296 

Westinghouse Hanford Company 
P .0. MBH-SVV-069262 

Case Narrative January 20, 1994 

1.0 GENERAL 

TMA/Norcal Sample Delivery Group 7296 is .comprised of the six soil samples from location 
200-UP-2, delivered under Field Log Book #EFL-1091. Chain-of-Custody numbers were 
not provided. 

One 1000 mL plastic bottle containing each sample was received for analysis. Inadequate 
volumes were received to meet gamma scan RDL's for the duplicate of sample BO9DPO. 

2.0 ANALYSIS NOTES 

2.1 Gross Alpha Analyses 
No problems were encountered by the laboratory in the analyses. 

2.2 Gross Beta Analyses 
The relative percent difference (RPD) between sample BO9DPO and its duplicate is 
slightly above the 3 a contractual limit of 33 % . The samples were recounted and the 
results did not improve. The sample inhomogeneity is suspected. 

2.3 Selenium-79 Analyses 

Page 1 of 3 

No problems were encountered by the laboratory in the analyses. 

Standardization solutions of selenium-79 are not available commercially for 
calibration of this analysis. LSC instrument efficiency must be determined using 
carbon-14, which has a decay scheme and beta energy spectrum very similar to those 
of selenium-79. 

The analysis begins with the addition of stable selenium carrier to the sample and 
proceeds with appropriate separation and purification chemistry to isolate the 
selenium. The chemical recovery is gravimetrically determined by weighing the 
recovered carrier. The selenium is then prepared for LSC counting by combining it 
with a fluor in a scintillation vial. Instrument background is determined by preparing 
and counting a matched vial with carrier but no activity. 

After the initial sample count, the vial is opened and spiked with a known amount of 
traceable carbon-14 activity and recounted. The counting efficiency is then 
determined from the combined data from both counts. 

Since selenium-79 activity is not available and carbon-14 surrogate activity will not 
follow through the selenium purification chemistry, it is not possible to process a 
laboratory control sample. The QC samples will therefore consist of blanks and 
duplicates only. 

TMA 

.. 018 



97 II 3505 .. 2235 

TMA/Norcal 
Report NJ-11-062-7296 
Sample Delivery Group 7296 

Westinghouse Hanford Company 
P.O. MBH-SVV-069262 

Case Narrative January 20, 1994 

2.0 ANALYSIS NOTES (con't.) 

2.4 Strontium-90 Analyses 
No problems were encountered by the laboratory in the analyses. 

2.5 Technetium-99 Analyses 
No problems were encountered by the laboratory in the analyses. 

2.6 Iodine-129 Analyses 
The recovery of iodine-129 in the laboratory control sample is 124% which is outside 
both the 3 a protocol limits and the contractual limits of (80-120)%. No cause could 
be determined for the low recovery. 

2. 7 Neptunium-237 Analyses 
Low recoveries were observed during the initial analysis and the sample was 
reanalyzed QC samples 7296-012 and 7296-013. The sample and the QC associated 
with the sample were counted for less than the nominal count time of 100 minutes. 
MDA's met the RDL despite the reduced count time. 

2.8 Total Uranium Analyses 
No problems were encountered by the laboratory in the analyses. 

2.9 Isotopic Uranium Analyses 
The count time for sample BO9DPO, the blank, and the laboratory control sample 
were less than the nominal count time of 150 minutes. The MDA's meet the RDL 
despite this . 

2.10 Isotopic Plutonium Analyses 
The plutonium-238 MDA in the duplicate of sample BO9DPO is higher than the RDL 
due to higher detector background in the region of interest. 

2.11 Americium-241/Curium-244 Analyses 
No problems were encountered by the laboratory in the analyses. 

Page 2 of 3 

TMA 

~019 
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97~3505,.2236 

TMA/Norcal 
Report NJ-11-062-7296 
Sample Delivery Group 7296 

Westinghouse Hanford Company 
P .0. MBH-SVV-069262 

Case Narrative January 20, 1994 

2.12 Gamma Scan Analyses 

Page 3 of 3 

The MDA's of several gamma nuclides for the duplicate analyses of sample B09DPO 
are higher than the RDL's due to the smaller than nominal aliquot available for 
analysis. The MDA's of iron-59, cobalt-58, europium-152, 154, and 155 in the 
original of sample BO9DPO are higher than the RDL's due to the shorter half-lives 
of the nuclides and, in some cases , due to higher background of the detector in the 
region of interest. The relative percent difference of cesium-137 in the sample and 
its duplicate is above the contractual limit of 33%. The sample inhomogeneity is 
suspected. 

r,1 ,1, --~ 
, . 1 ' f. _, /'° 

· 020 
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:.:t•·•: ;:1, . 

-_JC"~St: >.· , <: ·J::: . 
. " ., .. , ~,;~f~f•,':••': •_i~ :_ '\i_h.: :,•.- , -.· ": 

:··:·_. -westin'ghouse 
·,· ·,.,,: Hanford Company i ·· cHAIN OF 

Custody Form, Initiator ___,,L,__,,E.__,R.:.:O::.:G::,,;E""R~S~--~_;,...;.-_::_::;...;;,..;,..:;_ ____ _ 
Company Contact -=L-=E-'-'R=O-=G-=E.;..;R.aa.S ____________ _ 
Project Designation/Sampling Locations 200-UP-2 

Ice Chest No. .!5ML ss.q 
Bill of Lading/Airbil l No. f/J1_g~ ____ /_?-=1l'~~-/ ___ _ 
Method of Shipment AIR 
Shipped to TMA 
Possible Sample Hazards/Remarks Keep sam les at 4C SOIL 

1) 
_.A-,250ml 
..l-;250ml 
-},250ml 
A; 125ml 
.4-;125ml 
...Y,125ml 
.,Y,125ml 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi-VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2) 
G:Cyanide CLP 

Gw:Kerosene (8015M) 

Sample Identification 

Telephone .;;.3.:..7.;;.6_-7.:...6=.c9~0=----=,__ 
Collection Date ll-S-S,~ 
Field Logbook No. 

Offsite Property No. 

EFL-1091 

-'t 

.J-;1000ml P/G:Gross alpha/beta (EP-10), Garrma Spec to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), Total Uraniun (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5) Np
.237,(RC-101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, RC-605) Sr-90 (RC-306, RC-
303, RC-309, RC-304) Tc-99 (RC-24, RC-604) Am-241,Cm-244 {EP-80, EP-90, EP-V1, EP·92, EP-93, EP-5) Se-79 

3) 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA CLP 

• ·ons F,Cl,S04 (EPA 300.0) 
1,125ml P/G:Anion 2,N03 (EPA 353.2) . 
1, 125ml . G:Cyanide Cl 
1, 125ml Gw: Kerosene ( 801 SM 

1, 1000ml P/G:Gross alpha/beta CEP- include,Cs-134,Cs-137,Co·60,Eu·152, 

1,250ml 
1,250ml 
1,250ml 
1, 125ml 
1, 125ml 
1,125ml 
1,125ml 

1, 1000ml 

Eu·154,Eu-155,K·40,Ru-106,Na- C-30), Total Uraniun (EA·OIC) U·235,U-234,U· 238 (EP-70, EP-71, EP·S) Np· 
237,(RC-101A, RC-622, EP·S) Pu-238, 9/240 (EP-80, EP-81, EP-5) 1-129 (RC·25, RC-605) Sr·90 (RC-306, RC-
303, RC-309, RC-304) Tc-99 (RC·24, RC·60 (EP-80, EP-90, EP·91, EP·92, EP-93, EP-5) Se-79 

P:CLP;TAL Metals,Hg,Ti 
Gs:VOA CLP 
aG:Semi·VOA CLP 
G:Anions F,Cl,S04 (EPA 300.0) 

P/G:Anions N02,N03 (EPA 353.2) 
G:Cyanide CLP 

Gw:Kerosene (8015M) 
P/G:Gross alpha/beta (EP-10), GalTllla Spec to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu·154,Eu-155,K-40,Ru-106,Na-22 (RC-30), Total Uranium (EA-01C) U-235,U-234,U-238 (EP-70, EP-7, P-5) Np-
237,CRC-101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP·S) 1-129 (RC-25, RC-605) Sr-90 (RC- , RC-
303 RC-309 RC-304 Tc-99 RC-24 RC-604 Am-241 Cm-244 EP-80 EP-90 EP-91 EP-92 EP-93 EP-5 Se-

[] Field Transfer of Custody Chain of Possession (Sign and Print Names) 

5 

Date/Time: 

Relinquished by: Received by: Date/Time: 

Final Sa le Dis osition 

Disposal Method: Disposed by: Date/Time: 

Conments: 

A-6000-407 (12/90) (EF) ~EF061 
Chain of Custody 021 



-•· ·- - ----- -----------

. '.~~:::::-;~! /-~ ~-~ .. ~.-~!\~:~\~~f~~r~\:;.-:;~7:71:~:;:~]t!;;1rr;r.r~:i~t;~~t~;-~~{~-f:?~r:·:::t;:- .. 
CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
Company Contact L E ROGERS .. . 
Project Designation/Sampling Loca ti ons =2--=0--=0_--=Uc..:.P_-....:2=-----
lce Chest No. ~L-c:,S'::, 

Telephone ~3~7~6--7~6.c...9a-O'-----
Collection Date \O-o'-..C\,-3,":::> 
Field Logbook No. EFL-1091 

Bill of Lading/AirbiJ2rjof<-€>-';2.S \C\()\0°"S6 \ 
Method of Shipment ~RNic?1$ AIR SERVICE 

Offsite Property No.~::O:<!'x:XB,-L\.\ 

Shipped to _ _,_T-'-'M"-A'-------------
Possible sample Hazards/Remarks Kee samples at 4C (SOIL) 

Sample Identification 
1) 

J300Ro'--\ 
...-r,l25ml P/G:Anions N02,N03 (EPA 353.2) 

,.};-1000ml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

1, . s N02,N03 (EPA 353.2) 
1, 1000ml P/G:Gross beta Uraniun (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

3) 
1, 125ml P/G:Anions N02,N03 (EPA 353.2) 

1, 1000ml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) U-235,U-234,U-238 (EP- , 

Relinquished by: 

Relinquished by: 

Disposal Method: 

Conments: 

A-6000-407 (12/90) {EF) ~EF061 
Chain of Custody 

Chain of Possession 

Date/Time: 

//-9-93 
Rece ived by: Date/Time: 

Received by: Date/Time: 

Received by: Date/Time: 

Final Sa le Dis osition 

Disposed by: Date/Time: 

//'/5 

· 022 



: . ~{,":,· . 

·!:~;_'·:_ ... _· 
. ~- ~-. 

Westinghouse 
Hanford Company 

Custody Form Initiator LE ROGERS 
Company Contact L E ROGERS ... . 
Project Designation/Sampling Locations =2=-=0c..:0:....-_,U::..,Pc...--'2=-------
lce Chest No. ~L.- "3S~ 
Bi ll of Lading/Airb.JJJ.i>No. 'd,,S\C\O\O~\ 
Method of Shipment V::OV[~~lfc~~ AIR SERVICE 
Shipped to ___ T ___ M"'"A..,__ __________ _ 

Possible Sample Hazards/Remarks Keep samples at 4C (SOIL) 
Sample Identification 

1) :130C\qos 
-'f, 125ml P/G:Anions N02,N03 (EPA 353 . 2) 

Telephone .:::.3.:...7..:::.6_-..:..7.:.6::..90=----
Collection Date \ \-\-C\ 3 
Field Logbook No. EFL-1091 
Offsite Property No. ~-(9-cr:;cq-L\\ 

A, 1000ml P/G:Gross beta CEP-10), Total Uraniun CEA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC -604) 

Relinquished by: 

Relinquished by: 

Disposal Method: 

C0111Tients: 

A-6000-407 (12/90) (EF) UEF061 
Chain of Custody 

Chain of Possession 

%~j/UM 

Received by: 

Received by: 

Final 

Disposed by: 

(Sign and Print Names) 

Date/Time: 

//-9 ·93 JI 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

' · 

· 023 



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

Custody Form lni tiator ~L~E~R~O~G~E~R_S _____________ _ 
Company Contact L E ROGERS .~ · 
Project Designation/Sampling Locations =2_0~0_-~U~P_-~2~---

Telephone =3-'-7-=-6_-.a..7..:.6..=.9..:.0---:::---
Coll~ct ion Date \\ __ -_\_._-_g.'3....__ ______ _ 

lce Chest No. ;'.Y(\b-3?$'.:) Field Logbook No. EFL-1091 

Bill of Lading/Airbil~ct-e>•'i.~?5\~D\0~ \ 

Method of Shipment OVERtHGIFf AIR SERVICE 
Offsite Property No.vJ'.\L:\:O:dl'.'.2-\-L..{ l 

Shipped to TMA 
Possible sample Hazards/Remarks Keep samples at 4C (SOIL) F:9t()E. ~'{J"C8") 

Sample Identification 
1) ~C\06 

-t;125ml P/G:Anions N02,N03 (EPA 353.2) 
)-;1000ml P/G:Gross beta (EP-10), Total Uraniun CEA -01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC -604) 

3) 
1,125ml P/G:Anions N02,N03 (EPA 353.2) 

1, 1000ml P/G:Gross beta CEP-10), Total Uraniun CEA -01C) U-235,U-234,U-238 (EP-70, 

Reli nquished by: 

Relinquished by: 

Disposal Method: 

C011111ents: 

A-6000-407 (12/90) {EF} ~EF061 
Chain of Custody 

Chain of Possession 

Date/Time: 

:·/1-9-9 3 
Date/Time: 

Rece ived by: Date/Time: 

Received by: Date/Time: 

Final 

Disposed by: Date/Time: 

(Sign and Print Names) 

Jl'/S-

-024 



Custody Form Initiator L E ROGERS 
C®')any Contact L E ROGERS .. 
Project Designation/Sa"1)ling Locations =2-=-0-=0_---=U'-'-P_-_,2=------
lce Chest No. ~L-.:,S::S 
Bill of Lading/Airbil~l o. ~---l<{Q\Q~'5 \ ,,_ ~ 

Method of Shipment - N AIR SERVICE 
Shipped to _ __,_T..:..M:::..A,:...._ __________ _ 

Telephone =3_,_7-=-6--7.:....6=9::..0:c...._ __ _ 

Collection Date \l-'J:<\~ 
Field Logbook No. EFL-1091 
Offsite Property No.uJ-\.1:-0-CQ'B-'t{ 

Possible Sample Hazards/Remarks Keep samples at 4C (SOIL) b){JNE- bX)T@ 
Sample Identification 

1) t?/::AC\07 
.-,r,125ml P/G:Anions N02,N03 (EPA 353.2) 

A;1000ml P/G:Gross beta CEP-10), Total Uraniun (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 CRC-24, RC-604) . 

~~ 2) 
~125ml P/G:Anions N02,N03 (EPA 353.2) 

..4-;1000ml P/G:Gross beta (EP-10), Total Uraniun (EA-01C) U-235,U-234,U-238 (EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

1, 125ml 
1,1000ml 

Relinquished by: 

Relinquished by: 

Disposal Method: 

Corrments: 

A-6000-407 (12/90) {EF) ~EF061 
Chain of Custody 

Chain of. Possession 

Received by: ✓,l_ :/I<.• f3/vM 
~/..10~ 

Received by: 

Received by: 

Final 

Disposed by: 

- 8 EP-70, EP-71, EP-5),Tc-99 (RC-24, RC-604) 

(Sign and Print Names) 

Date/Time: 

//-9-93 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

~025 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 

- 026 



- • -•- • MO - ~ • - -- - -- ---

WHC-SD-EN-SPP-001, Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

A B C D C0 
PROJECT: 200 LAP- DATA PACKAGE: BoY0o4- Vv1A-
VALIDATOR: ~~t LAB: w ES.TOI\J 4NALYTi DATE: s - 2- -

CASE: SDG: 

• Radium-22 

1. Comp 1 eteness • • • • • . • . . . • . . . • • • • • • • • • • • • • N/ A 

Technical verification forms present? • • • • • • •. Yes G N/A 

Comments: p(?_f'forMect. by \N\-\C..- ? ta::rw, $ C\ffi no:± 
r-equ,r:ed th pro ~ede 0l+h vaJrclo.+,o::n, ras.K .. 

2. Initial Calibration •••••••• 

Instruments/detectors calibrated within 
one year of sample analysis? .••• 

Initial calibration acceptable? . • • 

. . . . . 0 N/A 

.. : : .. ~ :: :~: 
Standards NIST traceable? •••••.••••• . ..... ® No N/A 
Standards Expired? . . . . . . . . . • • • • • • • • • Yes C§:) N/A 
Comments: ________________________ _ 

A-1 -027 



9713505 .. ZZL}l~ 

WHC-SD-EN-SPP-001, Rev. 1 

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

Calibration checked within one week of sample analysis? 
Calibration check acceptable? ••. N.O.T.E.CD .. 
Calibration check standards NIST traceable? •. 

..... 0 N/A 

. .®) No N/A 

. .. @ No N/A 

.CJE> No N/A 

. •. Yes ® N/A 

Method blank analyzed? . • • • • • • • . • • • . • . . •• ~ No N/A 
Method blank results acceptable? • • • . . • • . • • @ No N/A 
Analytes detected in method blank? ••••••.••.••. Yes® N/A 
Field blanlc(s) analyzed? ••• NDTf..(D . . .. Yes No <if£_) 

Analytes detected in field blank(s)? • • • • • • • • • . Yes No NA 
Transcription/Calculation Errors? •••••••••••••• Yes No N/A 

Field blank results acceptable? • . • • • • • • • • Yes No I/A 
Comments: (D \-re\& QQ ,~ V\Qt 1cleNct,hed u)db ±b,s 
~~~e_ ~t, b~-t it ~ :ri~;n -~9'ds±ec-0 • ~~ QC, 
w, euet\utx evcl w;c {( \o.-m_ ~( o.ry ' 

5. Matrix Spikes •••••• ~ ~~ • ~91: ~ ©. ... . . . . . . .C@D 
Matrix spike analy_zed? ••••••••••••••••••• Yes No N/A 
Spike recoveries acceptable? • • • • • • • • • • • • Yes No N/A 
Spike source traceab 1 e? • • • • • • • • • • • • . • • • • • • Yes No N/A 
Spike source expired? •••••••••••••••••••• Yes No N/A 
Transcription/Calculation Errors? •••••••••••••• Yes No N/A 

c~~~~© 3,~t,jJt'~';: p~~V\-;'~ 1S M± Lequire& 

~028 
A-2 



9i i 3505 .. ZZL}S 
WHC-SD-EN-SPP-001. Rev. 1 

6. Laboratory Control Samples 

LCS analyzed? ...... . 
LCS recoveries acceptable? 
LCS traceable? .... i • 

Transcription/Calculation Errors? . 

. • N/A 

•• ~ No N/A 

. . . . . . ® No N/A 

•• ~No N/A 

. .••.••. Yes @) N/A 

Comments: _________________________ _ 

7. Chemical Recovery •••••• 

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

Comments: 

. . . . . . . . . . 0 N/A 

, ..... Cw No N/A 

. .. @ No N/A 

. •.••• -~ No N/A 
. . Yes ® N/A 

. • . . Yes ® N/A 

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

8. Duplicates •••• . . . . . . . . 0 N/A 

Duplicates Analyzed? •• t.J.0 Tf=.~ .. 
RPO Values Acceptable? .• ~<tTJ=-.@ .. . . . . . . 

@ No N/A 

• Yes ® N/A 

• Yes@N/A 

• {l\,V\ ' \})~ 

. ~ ~ 

A-3 



9713505 .. Z2L}6 
~HC-SD-EN-SPP-001, Rev. 1 

9. Field QC Samp 1 es . . . ~ ~E. _(\}_cry-~ . ©. 
Field duplicate sample(s) analyzed? .. 

.@D 
Yes No N/A 

Field duplicate RPO values acceptable? Yes No N/A 
Field split sample(s) ana lyzed? ... . Yes No N/A 

. Yes No N/A 
. . . . . . Yes No N/A 

Field split RPO values acceptable? .. 
Performance audit sample(s) analyzed? . 
Perfonnance audit sample results acceptable? 

,. ~ W\ 

Yes No N/A 
. ~e_cq 
s 

"~ 

10. Holding Times 

Are sample holding times acceptable? •...•.••••. -~ No N/A 

Comments: SB3 HOLD 11\Y\£ ~U\'1AMQ,f'y f)°'qe B-1. 

11. Results and Detection Limits (Levels D & E) • • • •••• • N/A 

Results reported for all required sample analyses? .••.• ~ No N/A 
Results supported in raw data? • • . • • . • • . . • . .@ No N/A 
Results Acceptable? . :-=,~£. ~OJ~@.°:".P~q_e-~-.5~ ·&Bes No N/A 
T · t · /C 1 1 t · ? "\ OT E CD Y N N/A ranscr1p ,on a cu a ,on errors .. r~. . • • • • • . es o 
MDA's meet required detection limits? • t\JQTF-@ . Yes @ N/A 

. No:T~® . ·® No N/A 

B 9 P Qcl -=-~..:...i..:.:=-~...i..:....L.!..!.1.~~---+-~~~.:...:.:::.,~..:.....J....l.l,,l,.~~:....u.~~~~ 

2 

S£>...W'-p\eS. w,~ o.s~oQ,o..-\-~~ re.S..\At-f · as G\lowS\ Se..-7G ,Sr-40, 
TS:.o·~ic u.~(AV\\'tA W\. \ p\~'Urv\l\).v\'\_'Q u.t-, u~ \ ~vAe (le..p·\-u..n~u~ ~ 
Tocl,"'e.,,. 9,~~~f~v\~e~ (V\f)_y be:_ G\.ur,btAtczb)e- to <:}fo._tts+,Qa_( 
•-t.eo.. tV1"e,V'"'f';~ i:Lu~- lo.bCJ'('O.Tui'y o,':°' wa ~ 11\.0t o._ vc,. l_l et b) e.. _ o.. t._ 
-1::.h"- --1:,M; 0 (' vex-;.foJ_o..f;"".}:/'lo ql,lal 1 fi ~o..frlM o-( kt-o. rs r~u ,rec\ . 

(~ui's~ 1-~5-'i{ ({030) 
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Comments: ___________________ _ 

~ 0.. \ ('e.'$ tlS 

ou.±liV\f:d \.by \JJH.~. Where opproprtod , new 9.uo.li(;e,s-

~~~\beec:~ fjf:i't'ic,.'.;:I( 8::~~,;LQo1~.Qoluf½Y\ . 
~ </-z15-q( 

A-5 



OJ 
I ._. 

sDG = &)qqoL/-TrvlA- Ci-l'-1 VALIDATOR: 

COMMENTS: RA"t>tO Q..\-\~ 1'V\, S'T«'i 

FIELD SAMPLE ANALYSIS DATE 
ID TYPE SAMPLED 

Baqqc)'-1 Gt-s °' .A /{)-zq_q3 

1 k._..QCf 

' Ll i~+op,'c. 
,v tofaf tJ.. ':t 

rsoqlfos Gy-s; IA~ 11-1-q3 
I Tc_ _qq \ I 

I 
\)_ i10+00,·C"'. ) 

j 

t I 

·1o+°'-1 U I 

Roqqr)C: Q-r-s rx. A, 1 l --r_q:s 
' Tc -cfct 

l 1 ,~,,-t-c I")( r-
I ) 

'V 7o·fn.! IA "v 
Boqtlo?- r-, '(' s ()( ,4 f-1-2-C,3 

' T~ -L14 f 
11 ,~fol),(' 
- - I 

' I 
-1CJ-f-a f l( \l,r 

HOLDING TIME SUMMARY 

--r~ fa IV1 DATE: 3-zet-CJ1 
I f 

PREP. 
DATE DATE HOLDING 
PREPARED ANALYZED TIME, DAYS 

~/A IZ-IL!-Gs N/A 

\ ; z-zs -c?:~ I 
12--Z~-Cf3 

I 12-21 _q3 
I I? -ILJ-°ls 

12..-2.-3 '\ I 

\ 12--2.~ 
I ' 

f2_-2.I 'Ill 

I 2 - JL{-q 3 
('2.. -2.3-<)3 

I~ -13 .-ltLf \ 

12-z.1-q3 
) 12 -1Lf-l>t3 

I I 2.--zCt-C,J I 

I 1 

/ 2..-'Z~-lfJ I 

I i2-2l-q3 I ~, ~i 

ANALYSIS 
HOLDING 
TIME, DAYS 

5. J '80 
\ 

I 
I 

\ 

' I 
I 
I 

w 

PAGE f OF 2. 

QUALIFIER 

NONE 

I 
\ 

J 
I 

\ 

I 

I 

~ 

LN 
u, 

2:: t::::) 
::C LJ""I 
("'") $ 

I 'f"'--.} 
(/) r--.J 
CJ ., -
rr, CO 
:z 

I 
(/) 

-a 
-0 

I 
0 
0 
N .. 
::::c 
CD 
< . 
N 



OJ 
I ,_. 

sDG: Bo9qo1-Twv\-lNl/ vAuoAroR: 

COMMENTS: !<A.Dt00 \-H~Yv\\ S Tt<. Y 

FIELD SAMPLE ANALYSIS DATE 
ID TYPE SAMPLED 

GOC/Cl o~ Gr<; o( ~ I f ·-Z--Ct3 
·ic-9G 

l).. ,SctoDc 
·10-to.( u ,11 

B~D()o G~s 0( /3 1 f-~-43 
r Go..V\,\~ 

T-12.h 

J Ne>-
I ,l\~ ~ 
' t)_ {~+~I) ic--. \ 

I I ) 
) Tot(i\\ Ll 

I S'("'-qO 
~-ltC\ I 
S.e ' 

\V Pu ,Yi-bPi,~ ',/ 

N/A ,ir 

N/A 

HOLDING TIME SUMMARY 

-;-:-<;;+al111 DATE: 5-2-lt-Cf ~ 
I I 

PREP. 
DATE DATE HOLDING 
PREPARED ANALYZED TIME, DAYS 

N/1::-_ I-Z-/Y -93 N/A 
12-14 -'13 r 
I 2..-Z~-43 
I --Z. -'Z.( --£i3 \ 

I 
1-17-qt.j 

12.-oq-03 I 
' I 2. -t tl -9 3 

I I- 07-ctlJ 
I f2-l 7-Cf3 

1-07-Cf'-/. 

1z-z1-q1 
\ 12.-ll-l13 
' 12--21 - q3. J 

I-O<o-q1 
I 

'- './ /2-l<t-Ct3 \ I 

' 

ANALYSIS 
HOLDING 
TIME, DAYS 

< 18C) 
\ 

J 
I 

' I 

I 
I 

I 

"/ ~, 

PAGE 2. OF 2-

QUALIFIER 

N0Nt 

\ 

' I 

\ , . 

' I 

I 
~ 

-
-
r 

;:o 
11> 
< . 
N 



0::, 
I 

01 

0 
w 
w 

, 

SDG: ~ I VALIDATOR: 

COMMENTS: 

COMPOUND 

ee~\llW\ - fsf 

~rs'(iuM-'2.Zx-

PRECISION DATA SUMMARY 

-rS--rctC:D DATE: "'5 - ~ l - qt.{. 
I I 

SAMPLE ID: SAMP~E ID: RPD 

gnqf)pn PuPlr~+e- 4/o ,, \I 61 

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

PAGE 

SAMPLES AFFECTED 

\sD9 t)p() 
I I 

' 

f OF_L 

QUALIFIER 

T-ftts:._ 

T~ 

;:o 
(I) 

< . 
N 



SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904-TMA-644 

................. ....... .......... . 

~r.~ ,t.lp_~~l3~t~ 

so99<>4. .... ... }3.q~~:::: ~9-~~.. :13.~~! ::::~ J 13099oa • s.q~qr.'~. :::::::I¢c~Lcs : 9c::~.l3.~NKi e.~~i?~~~ouP 
Detector 

.. ······ ····· ·••·••··· ······ ···· ······· 

..... .. /.tl.iqlJ.C>t. 
Count time ....... ... , .. ... . 

. . . .... .. .. " 1Ph.~ C.Plll . . 
... '.t'P~~ ... f3.~~~ .. 

"''P..h.~.( '.(tc!I~ 
. . . 1-t'.P.~ci, ~!~ 

.. .. . J\I_P.~cl ~t3:5~lt(:;~lc:: 
. . "''Ph.~ i:l~lJlt f:{i>ld.: 

. J\.IP.~.cl ~(?"' (?~le: .. 
···"''Ph.a t.1c:>~ .~i>td.: 

644RAD.WK1 

109 • 111 . . .. 1.13. .~.1~.i 116 • 106 ' 109 . . .. .. 1~q : 115 
0.10 • 0.10 0.10 • 0.10 • · ·· o:·10 : · o:fr> : ·,i,·o 0.10 • 0.10 
100 100 100 fooT · · ·· 1·00 : ··· · 100 : · 100 · · foo : · 100 

0.22 • ·· · 0:31 o.4o • o.43 • o.32 • · o:s3 i 5.68 o.o5 • 0.19 
................. . ·········· ····• ········~-- -··· ··· ·· ····· ·· ·· ..... ......... . 

0.06 • 0.11 0.07 • 0.11 : 0.06 • 0.07 : 0.057 0.038 : 
· · ·o:oos T · · ·o:oos 0.006 • · · o:oos · o:oos r· · 0.006 : 0.006 · · · O:oos ·: 

................ .... ·· ·· ······ ·· ········••i ··· ····· ·· ·· ·········•···~ ·•· 

0.127 ....... .. ~'. .1.~ . . . ..... q ... 1.¥.. :. 0.164 • 
5.56 : . . ~:3.~ .. . ~'.~3. L 
5.60 • 6.30 9.80 : 

0.127 • 0.115 0.114 • 

.............. ~'.~? .. :. 
0.46 • 

0.116 
0.006 

. 0.135 

.......... ....•..... ..... .. ......... . ·········· ··· ·· ·········•• ·••······ 

12.97 
13 

5.30 
5 

5.27 ...... ... .... . 
5 

3.86 • 4.21 3.21 .......... ~:~ L . . 4.36 3.59 3. 4: ·········· :r ·· 

04-Apr-94, PAGE 1 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904-TMA-644 

: Selenium 79 
!· ... .. ..... .... . .. . 

\~~!iip:i~ .. 1.l? 
:oetector 
I Gross Counts 
:-c«:i"uii"ifiine 
: sami>.ia.Amouiii ················• ··· 
:eicgiici>m ·· ········· 
: ~~~Yf ~ct<>r 
i c:>~t.~tor Elf. 
1Yield 

:.~~~1~.c:;~1~.· ........... .. .. . :~~~,r~pt~ 
!MDA Cale. 

:~c:>,..~pt~: 

644RAD.WK1 

. ...... .... .... .. ........ ...... .... .. .... ............. .. ... .. .. .... ... .. .. . 
B09DP0 QC-BLANK B09DP0-DUP 

4 ....... ... .... ... 
1675 
150 

0.52 

4 
1725 
150 

4 : 
.. 1736 :· . 

150 j 

0.53 . 
11.14 11.02 11.16 : 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • I 

1 ....... ..... .. .... .... ... ... ... .. .. . 1 i 
0. 728 0. 727 0. 768 : ...... ... ........ . . . ... .... ... ...... .. 

0.6739 . . q:7.~~~ 9.:!9~7 ; . 
. q:~! .. ...... q.~~ 0.57 j 

0.028 o.39 · cisi : 
2.24 1.08 1.77 : 
2.00 2.00 ····· ·· 2:00 : 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904-TMA-644 

· Strontium 90 
················· ···" "·· 

• B09DPO • ac.::Lcs • QC~BLAN'i< .• B09DPO-DUP 
Deiecto,T GRs201 • .. . "ri'i=~ifao2T · ·· Gi:ii:i'20:f: 0Ra204 • 

...... ....... ..... .... 

. . . 13~Q. . 0.4418 • 0.4011 • · ·o:42s4 · 
33.ooo • 3:i'ooi:i • 

0.4255 : 
-· ·· ····••,0• •·· · 

Count Time • 33.000 • 33.000 i 

·· · ··· ······v·90··cjim : 42.988 1 , 1., 21 1 o.o3o \ ....... 44~4·os• .. l 
Ji~p~~firnlea:,m:~bd~ya~ ::.: 35.425 • o'.ooo . 0.000 • ·ss'.425 T' 

6.86E-05 ! . 6'.86E.::os· :· fBGE~OS ·: . 6'.86E.::os . 
············ ...................••.• . ..... .. ...... . . ... . ...... , ·· ··· ···········••:-

Decay ; 0.9976 • ···· ··•:yi~i~ :I .. ·········o:a6os •· 
PPT. corr. 1 • 

1.0000 : o.~~7~.L 
0.8723 • 

1 1 1 
... .. ... .. ..... ..... :Ai:iq~~f L . . ...... , .. 

Product : 0'.8588 : 
1 . 1 ; ........ . 1.l 

· ifag,·a T · · o:9oos : 0.8102 : 
·· · c.::zaroT 50.0553 • 12.4110 • · o:Ci:fa3 : · · sfo2s6 · 

....... ....... ....... . P-Factor j 1.859 \ 1.859 i ············· 1j359 \ .......... ... i~859 .. ! 
: ~~~it.::c.~ic.:T:: jj:9-:f(.. . .... 19.'.¥~ : :::::. : §q#.( Aff3.2 : 

Result, rptd. ; 42.000 ; 10.000 • 0.028 • 43.000 • 

.. ::::: ::::::::::: . : ~~Ai c.~ic.iL . 0.861 : .... 9.'.~~. l :: :: faa6 • :::: ~:~6 i ... 
... .... ....... ........ . "'11J.~ .. rpt~: .L . q:.~oo • ........ 9.'.~q9. 1 0.800 • 0.100 • 

644RAD.WK1 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809904-TMA-644 

•Technetium 99 

• 809904 • 809905 809906 .. ·009907 809908 809DPO • QC-LCS • QC-8LANk B09DPO-DUP 
Detector j .. Ll3.§1~ L8G1 1 . ····· LsG1i ···ieG 11 .. · LeG 12 LBG 15 j L~~1 ( T~G 13 . ··: L ~~} 1 : 

,.y1q1J<>tl 2.030 • ·2:030 · iooo 2.040 ·········· ··· 2.050 · · 2:020 " · · 2 : 2 • 2.06 : 
P-Factor : .......... 2.340 . 2.340 i34o· 2.340 2.340 ....... X~<l. L . i340 : . 2~340 • 2.340 : 

Yieki T o.397 • o.426 · · ·0~3a2 o.539 · · o~4iif o.473 • o.4209 • 0.6113 • ·· · ··· · 0:4239 i · ········· ········ ·· · Days · ·· · ss.Effs : 52.574 · · sfsi4 ·· ··· ·siji.i4 · ···· ss~42f 48.574 • · · or ·o: · · · si49a , 
~:~~~ar · 8.91 E-09 • . 8.~1~~09 8.91 E-os · ·· a:s1E~o9 li9-\e.~9s. : ~'. ~1:E~O.~ ) i9-IE~og 1 8.91 E-o9 • 8.91 E-o9 • 

Decay j 1.0000 • 1.0000 1.0000 1.0000 1.0000 1.0000 j 1.(l.O.• f 1.0000 • 1.0000 • 
.. N~( ~i?~T ~:?!~ o.48o 0.140 · · ·· ·o:fao ·· ,i·ogo ·· ··· 0:110 · 18.200 • 0.160 • 0.200 • 

Count, time j 132.200 . 132:200 132'. 200 132.200 .. 1oiffoo 118.100 '. 132.200 • 176.800 • 134.800 • .· . 8.k.~:! cp~ : . o.540 .. . .. .. ... ..... . 0.5.90 o.575 ; o.52 : .. oXi . 0:52 • 

. . . .... i=iEl~IJlt,. ~~I~: L . 0.:3?~ : . . 0.097 0.187 • 22. 789 0.138 0.241 • 
Result, rptd. • 0.360 • 0.099 ···· · ·· 0.180 : 23 • 0.13 0.24 • 

· · MoA, caic~r · · o.390 • o.375 ······· o:Ssa • ··· o'. 3ss : · 0:201 o.349 : 
~~~:::,.i,if L · · 0~400 : 0.300 ·· 0:4.0.f · ·· o.4 : 0.2 · · o.3 : 

0.500 0.570 0.470 ... 
0.585 0.993 0.115 ................ ... . 
0.590 1.000 0.110 
0.349 0.410 0.266 

······················ •·•·· 
0.400 0.400 0.300 .... ..... .... ··•····• ........ 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904-TMA-644 

: Totai Lfranlum I. --.. .... ..... -... ........ . 

! .. 

!Slope: .. ...... ..... 

644RAD.WK1 

.... . .. ... ... .... ... 
:Cale Standard Intensity 

. .. .... ci'049· . .. .. .402 Sample ID .. ! intens. Result 
cij 55" 1182 809904 . " . : .. . . . 27992 3.5 

... ..... . . ·············· ·· ········ ···············•··. 
0.521 4187 809905 13039 1.6 
0.976 
2.603 
4.881 

7921 j 809906 
· 2os34 'Efoifaoi · · 

... 38734 :eos9oa 
. ·1if 27T 121103 ; sosbPO .. 

1.3E-04 

oc~Lcs 
=QC-BLANK 

26293 3.3 
.. ··· ········. . ······ ··•- ·· .. . . ... . . . 

15628 2.0 
11193 1.4 . ...... . .... ···· ···· ·••··· .... .... . 
18497 2.3 
26429 3.3 

-0.1 
2.9 

UG/L :Prep/Dsvl 
=voiuma · · 

37.9 = 0.08 
17.6 : 0.08 

Final 
Rslt 
3.0 
1.4 
2.9 
1.7 

14.8 0.08 1.2 

Apt~ 
Rslt 
3.0 
1.4 
2.9 

. . . . . . . . . . . . . . 

25.1 0.08 2.0 2.0 
32.5 0.08 

....... ···•········· ····· · 
0 0.08 

31.1 = . ••· ·•·"· ··. 0.08 2.5 

2.6 
0.0 
2.5 : 

04-Apr-94, PAGE 5 

"..0 
'..J 
~ 

LJ,,J 
c..n 
c:) 
U7 
• 1",.,) 
r"-.) 
u, 
'-" 



SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809904-TMA-644 

: uranium 233/4/5/8 

: eo99d1 ..... .. . ~~9.~ooa · ..... :a.09oi>o : :: J 9c~t¢.$:: T<l¢:~~LJ:Ni(so~~~~~~uP 
·Detector : 25 : ·· ....... ... · 25 '. ..... ....... ...... 23 25 : .. ~~ . 28 • .... ~9..... .... ~q t. 24 

:909904 
... .......... ·•·····.:.········· 

:009905 :eo9906 

$.~riipi~:~?.u.n.(ti~~T: . ~~9.:9.( : : :~9.~:~~T s21jfa T 201.48 201 .48 • . 1.~9.:q~ l . 1.~~:95.i. . 149.05 : 313. 1 
. (:;().r~'. .t.r~<:E3.r ~Pill. L 10.47 : 10.47 : . ··1,i46 : 1 ~:.~!. ! . ...... 1.0.:~!. : 10.46 • 10.46 : 1(i4s ·: . 10.47 

. ~~Q~ .. c:<>11n.t .ti.rr1~ · 6401.61 • 64afsi , ·· 19iis1: .. ~~1 .. ~7: 6401.61 . 6221.63 . 6221.63 : s22isi• 1132.21 
494 : 416 . . ··· 454 T° 475 . , Net tracer counts : 

!·• ······ ·················•··· oetector·ei ·T··· 
•• .•.••. ··· · ····••··•· · •· ··· ·· ····· •• ❖ •-··· 

Yield . 
: . . . . . . . . . ... . . . . .. ............. ..... ... ..... ~ ...... . 

..... ... ... .. .. ... . ... . . .. . ~1.i.q11<>t . 

765 • 
0.3135 • 
0.5826 • 

176 . 
2 • 

10 • 

510 • 1298 : 362 • ..... ... . ... .. :, ......... .. ··· ···· ··•··l···· ... .. .. ... .......... .. ; .. . ·ci·2a22 I ••·•• ····· ,i~iOOi·· -r·· o.3135 • 0.2822 • o.3894:.L .... 0.:3868 : ... . .. O.:~~!.~ .. : .. . 
0.4315 • . ... . 1 : 

55 • 
1 • 

0.7833 : 0.7470 : 0.6988 ' 0.74!~ .. ... ... 0.:!877 ' 0'.63~q : 
1 • ... ... f : . 1 

212 • 62 • 
2 : 1 : 

~5. : 
0 

1 
62 ' 

3 : 

1 1 : 

545 : . .. ... .. .1 
33 . 0 j 

... . lJ.::?.3-~i.Qr~.<:~lJ.n.t~ .. . i .. 
...... ' ., .. lJ::?.3-~i. ~~Q~ .C:~lJ.n.t~ .: ... . 
.. .... .. ... lJ.::?.~.!.Qr<>~ .c:~lJ.n.t~ .. l . .............. ·:· :: t$ T .. :f: . .... . i : 1 : 1 • 1 • 

1 • ······· ·or O• 
331 : 

o: 
0.826 • 0.826 : 0.826: .. .. 0~826 : ' . 0.826 : 0.826 : 0.826 : 

....•... !·.. . . . . . .. . . . 

0.826 • 

729 ...... .... .... 
0.3157 
0.7031 

1 
125 

2 
14 

. .... ... . 
0.826 

. ,. _lJ::?.3-~! .~~Q~ C:~lJrlt~ 
U-235, branch ratio ' 

··::::::i~~tttt:t jjttt:~i::i::: 189 i 62°f .. . 226 I . . . 63 ' 
• • • • • • . • • • • • • • . • i . • . • . ... ········57\ .. ······ ·· ··5()2·-r .... • • • • • • • • I • • • • . • • • • • • • • • • • • • • • ' • • • 

37 • 1 • 127 ..... .. ; • • - • • • • • • • I • • 

5 : 4 6 • 2 2 • o : 36 : 0 : 5 

U-238, result caic~--, · 1 ~ofa ] 0:~9.~T ·: ... . o.·?~? L . .... ,. 0.:?.~~.L. ' . o:397 •. o.643 : !i.q79. : . o.ofa I o.ao 

. ··~~-?~a..:r~~uif:rpi~ :. · · Ti~f 0.500 j o. 760 : . 0.:5~0, : 0.400 • 
0.071 : 0.028 : 0.073 • . 0.087 i 

0.640 !i. 10,q : . 0.013 : 0.80 
U-238 MDA calc. i 0.047 i : :~~?~:a.i ~~~ r.P.~d.: 0.060 • : §~jo o.o3o • · 0.010 • ·· · o.o9o · 

0.080 ' 0.266 i 0.100 i 0.05 
0.080 0.300 • 0.100 \ 0.06 

..... l/::~.~ .~.r.~~.lllt .. c:~lc:: .. L. .. 0.067 • 0.000 . ... iios2 T 0.023 : 0.014 • 0.038 ..... . i975 T 0.016 • 
. ~::?~.~ f.~lllrrptd.: \ 0.067 : .. iiooo o.osi i .. o:023T .. .. 0:014 I ...... ifo38 4:ooQT ' 0.016 • 

. lJ.::?.~!~.°-~ .. c:~1c:: ·o.os.t T: ::· · oAa.$. :: §.:~~:: .. ·· ,foagr· ojos r o.o9s · ·o.692 :· 0.121 • 
U-235,MDArptd. j 0.060 j 0.090 0.030 : ·· 1i09ot··· o~ioo 1 0.100 · ·o:090 !······· 0~ioo r 

:9:~#.~:3i.~;:r.~@ ~~i~J : .. . . I i:~ :: o.s36 :: :: : fi.~s. • ...... O.:?~? ._ . 0.397·• o.695 ::: : :{~#.?! : o:ofa· ,. 
.. lJ~?3.3./'.4~ f.Et:5lllt .. rptd.: l._ .. 1:1.0,C)_\ 0.530 0. 790 : 0.570 : .. q:.3.~~ . 0.690 ..... .... ~:.~90 : 0.000 I 

.. lJ.~?3.3.'~, ~[)~. c:~lc::. L . . q:~~ : 0.086 o.041 : . ::§~i.~T: · 0.001 • .... 0
0 
.. _:0

0 
.. 0
8
. o
0 

... 0
0 
.. :_.2

3 
.. 
0
!.1
0 
.... :.'._... 0.100 • 

lJ.~?3.3./.4.! ~.c:>J\. rptd.: . 0.080 0.100 0.050 • 0.090 : 0.100 : ..... ..... ........ 0.100 : 

.... . . ... .....•..•........ ~ .. . . 

. .. . .... .. .. ........ . -

644RAD.WK1 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904-TMA-644 

.. . :: : :: l~•~riPo : :]99~~9.~ .. ~99.:-8..~~I<. . 8.~~i:>f>~~l?~~ .. 
Detector : 40 • 41 • 42 43 : 

·····················c·ou·;;f·1ime·:···· ······12,ii3 ·: 12!!:~ ~ ........ ,.?!!:.~.. . . J ?.i.$.II 
4.86 : 4.86 • 

···· ··•· ···•· ·•···· 
2375.67 : 2375.67 • 2382.02 • 

... 9.<>r.r! .tr~c.~.r~pl'll 
.... ... 8.k.!J.~, .(;()lJ~t .. ti'!I~., 

Net, tracer counts 

4.86 
2375.67 

1163 

0.3937 
0.476 

········ ·••·• ... 

· · ·· · oeiecior Eit : 
Yield ' 

. · ·· ···· ··· •·· •·•· · ·· · ~- ···· ·· 

1072 : 1387 • 
0.4138 • . .. . . 0~4063 : . 
0.417 • 0.550 : 

625 : 

o~36aa T 
0.273 • 

. . .. . . f.\llqLJ<>tl 1 : ... .. .. . ~ : 1 .... ......... . ~ L 

..... ... F>u.?~~! w~ c.~u.n.t~ ~ 1 . ~~.L. .~ ............... .... 0 L 
.. . F>u.?~~! ~k.Q~ c.~lJ.n.t~ l .............. .. 3 : 2 : ........ ~.. 2 : . . .. . ..... . ... . ... ... ........ . 

. . i=>lJ?~9.~~cl)'. . 1 • 1 ... ..... ..... 1 ....... f T 
Pu238, gross counts : 0 : 20 : 23 17 L .. 
::~~~~~};ij/ftJf: :: I~;i :. .. 1r: 1

~ .. . ... . 
1f":. 

Pu239, Result calc. • 0.008 : ·1 ;045 ) ... . .. Ci002 . . <f 0.2.f: 
·······::::::~~2.~~:.:~~~:1:fifiifI:. ... ·,iooa :- ·:: ro.o.o. :r·· ···· · o'. 002 ...... ... .... 9.:9.?1 .. l ... . 

. .... ... i=>u.~~~! .~°-1'- .c.~ic.:. l . ~:~~~ ~:~~5. 0.021 : 
. f>.lJ?~9.i ~'?"- r.P.t~. L 0.020 0.020 o.o3o : 
i=>lJ~~8.i f=l~lJlt .<;~I<; .. L -0.022 : 0.014 : 0.017 0.018 : 
Pu238, Result rptd. : ~iii:ios : 0.014 • 0.017 0.018 

. : ~~~~~; :~~~ c.~ic.i : 0.024 : 0.033 0.057 
. . .P.':l?~, .~t.>~ r.pt~. ·· cfoi3o r ·· o.04o cioio • 

644RAD.WK1 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: 809904-TMA-644 

..... ... , ......... .... .... ... ... .. . 
Americium/Curium 

~a.r:n.P.IEl I['. • B09DP0 • ac-Lcs ... .. ··rac~B~~~ :: ~09Dl>~~~qf ............. ............. : ..... ................... ' 
: : :~:e.t~fo.r.T·· 63 • 64 • . ~ • ss 1 Count Time 1 ···· ···· ··73·;·~5·2·T .. ·· 731.52 731.52 i 731.52 1 ·········· ... -.. -.. -•.... . ..... . . •... . .. .. . •.. . 

··· ····· ···· ·······-··· .. ................. .......... 
T,r~c;1:1.r ~Pill :_ 4.95 : 4.95 : 4.95 • 4.95 • 

Bkgdcounttime • .... 238ti1a -:· ·· 2380.13 •..... 238Ci1iT 2380.13 . 

· · N·ai fracer counts ·• ~?~ : 694 • 1086 • 613 
Detector eff. ! 0.4006 i 0.4031 .... ........ 0~409·-i·-·-·· 0.4068 ·· ··· ·· ··· ..... . 

----i• •············ •·· ·•·· ....... : .... .. 

···vi8iCf(. 0.22s ! . ···0~475···r ·············0~41s 
...... .. ........................ ::::::A(1q~:~~ :1: .... ·:·::::·:::::::; ::::::: 

.. . ,a.Ill?~, i:ir<>¥l c;<>.1Jn.t~ L . . , ! 
!.trrl?~1 ~~ll.d.: (;<>.lJn.t~ L . . 1 • 

... . . .a.lll?~1. ~13<::.iy ) o.9998 • 1 • 
... ~Ill?¥. Qr.<>¥l. c;<>.1Jn.t~ j . . . q L 1 • .............. . 

~lll2.¥. b.~l:l~ c;<>.1J".t~ ·· ···· ····o··.·9···9··5···5q :_ . 
1
1 • 

1
1 •.• . . : : :: ::f 

.. . . .. . .~Ill?¥. ~13<::<l)' i .. . .. 9:.9-~5.~. 
Am?~1 r.~ult. c;~lc;:. L 0.000 • i134 • · 0~002 i ... .. ........ 9.'. 015 

. .a.1Tl2.~1r.~1J.1~r.Ptd.- .l ::-9·9~?: ............. 1.132 : · ~0:002 , 0.011 
Am241 MDAc;alc. • o:q?.?L 0.025 : 0.016 • 0.028 : 

. . . ........ !.trrl?~1 ~1:),6. .rpt~ : ..... 9:q?q : . iio20 : . 0.020 • o:o:fo ~ 
Cm244 result calc. : 0.000 : .. ... . ii?asT. . 0~000 . . .... ~cfo04 T· 

···· ¢.iii~¥ r~~ff ii>:1~: L 0.000 : ··· · ·o:14oT -0.002 • · ~<io04 : 
Cm244 MDA calc. i .... o:os3 ' .. 0:025 r· . . . o:·016 : . . 0:028 T 

· ·· ... · ·· ....... . .. ,... .. ... ..... . · ····· ··· I· ··· ·· ····· ·········•·· ••:•-· ·• ····I, ....... ................. ❖ 

~r:n.?¥. t.1t:>~ rPtd.: o.o5o : 0.020 • 0.020 • o.04o • 
. . .... : ... ... .................. .. . : ..... . . 

644RAD.WK1 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904-TMA-644 

• • •••• ••• • ··•· • ••••••••·· ·• ··••y • • •••• • : : 

:~~'!IP'~ 'I:>. · ieo~~P.o. : . oc.:~~¢.$ : Iac~a~~~J~o~o.~~:~~~t 
.... .. ... '?13.t~t.<>r .. L .. 
.. ~P.~.3.~ c:pr11_l 

28 30 : 54 : 29 
. . . . . . . . . . . . . . . . . . . . . . . 

35.24 38.55 • 21.52 • 33. 78 • 

Inst. eff. • · .. 0)21 ·· ··· · iii~ff - ··· .... 0~·121 · : : :§t2.f L 
99.08 99.08 : ··· · 99'. os , 99.08 : Am243 added • 

0.4933 
···· ·· ····· ······ ···· ·· ·· ··· ·•··~----··· 

. . ~liqlJ()I L ...... 1.:~~ 

0.5396 • 
1.000 • 

Count time 
.... ······ ···· · ·· ···· · ···· ··· ·· ······· ···~····· 

.. .. .. .... . t-.!p?~! Qr~ c:<>lJ~t~ L ... 
.. .. .... t-.lp?~7. ~~(J~ C:C>lJrll~ 

976.87 976.87 • 
4 1602 . 
1 1 • 

..... t-.lp?~!~~P~: ~tf.l ... ..... ... 0.389 
. . N.P?~?. r.~LJlt. c:~lc:: L . 0. 007 

. . . . . . . . . . . . . . . . ' . . . 

0.3012 • 
• • • • • • • • I • 

1.000 • 
0.4729 • 

1.000 • 
1015.03 : 976.87 • 

2 • 2 • 
0 • 1 • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

o.37 : .......... ~'.~~!.L · ·· · o~·ooa : 0.003 • 

0.008 • 0.003 • .. N.P?~!r.~LJlt. rptd.. '. 0.007 
Np237 MDA calc. 0.018 .... ... . i:i:018 i ... . 

: :: NP?~iMo~·;:pif : .. 0.000 · ciooo r 
0.031 cioig r 

····················• · ·•··❖•·• ·· · 

0.010 • 0.000 ' 

644RAD.WK1 
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SAMPLE RESULT VERIFICATION, DATA PACKAGE: B09904-TMA-644 

lodlne-129 
··· ····· ···· ······· ··:······ · : : . . 

.~ctr:n,pl~ .. IP .. ·Teo9DPO • QC-LCS . • QC-BLANK Teo9DPO-DUP 
···· oetecior··;xsPEC'i4·· ·····1·xsPEC14···· ··1·xsPEC'{4"······!-,(SPEC14'"''' '~- --

.. .. .. .. :, ........... ... .......... '. ···· 
····· ........... f·····• •·••···· ... ·.•·••·f· ·· 

Count Time : ··684:45 T · · 238.67 40i35 ·· 

··· ··· ·~1t·tt~· - ri::~: :. ~6::!n ·i:~r1 ~::~~ : 
e,ariic cpm = ·· · -0.088 , ·· :.a:,;:; • ·· :.o:oaa : ··· · :.o:oaa t · 

.. ~~t.~pill .L. 0.03 • 22.124\ .. ~~: ~~~ : _§~~f "j 

. r 
. ······ • . •· · ·: . ... 

.. . ····• •••··• •·•• •:• •• ·•• ••• ·•• ·. ·····•···· ···· ·· ···I · .... 

. . ........ .......... . . . . ~.cl'!'~~~ j 0.00E+OO j 0.OOE+00 0.00f=.-t:~0 j 0.00E+O0 • 
Corr. Days ···:fa:s;· : . . . . ····o'.oo . 0.00 • . : 4f0.~ L 

... ........... ....... .. . :i:>~~x L . .. ... .. 1 • 1 • 1 = 

Yield j 0.7539 0.6334 = . . . . :::~,:i:q~~c 1.04 : · · · ·· ·· 1 • 1 : 1.04 : 
PPT. Corr. • 1 j 1 : 1 : 1 • 
· Product : 1.84E-01 • a:isE:::01r a.64E:.o;--:· ··· s.s9E:.o, • 

· F,-.::,acior .. ·· ·· · ·4:si : 4.57 • 4.5i : .. ···4;57"' 
·· ···· ········--·-- ·· "rlesu1i·caic:·· •· · · ··· ·o'."fr19 :- ·sigfa t · · .::o'.·oas i o.253 • 

· · ·Resu·i• Rptd. • .. . ~:~!~ : . s2:oao: · · -o.oas :- · o:2iio ·T 
· MD,(caic'.· , .~:~~? : . o:643 T o.435 • 0.431 : 

.. .. .. ~i?~:~ptf:L 1.000 . ~fooo . 1.000 2:000
7 

. . . . . . . . . . . . . . . . . 
. . . . 

·············· ·····••··· ········ ···· 
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