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FROM THE DESK OF: DORIS E. AYRES 
SAMPLE & DATA MANAGEMENT 
372-9022/Bl-35 

TO: File B0BFF9-TMA-726 DATE: 

SUBJECT: Incorrect Sample Numbers 

August 6, 1996 

While processing package B0BFF9 for transmittal to the Records Holding Area it was 
discovered that samples B0BFF9, B0BFG2, B0BFH2 and B0BFH4 were reported as 808FF9, 
808FG2, 808FH2, and 808FH4 respectively in the metals portion only. 
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RCVD: 03/09/94 DUE: 04/13/94 
TIVI/Norcal CHAIN OF CLBTODY 

03/09/94 12:38:09 
lllD I N4-03-042 

KEEP: 04/13/95 DISP: 5 

( 

~ SNfLE IDENTIFICAlION SlOOED' lESlS for FRACTI[J,S wit~ ijOrt in DEPT: SU an~ CATEGG!Y 
01A-S BOBFH2 ARLI : WH0!4 WHOl6 lll195 WH232 
oii::-s" iloilrni .. HS .. ..... ...... Aili.i" ..... .... .. . ·:. WH<>i4 ... ~HOib" .. ~i95" .. iw.32" .. .... ..... .. .... ...... . 
... .. .. . .. . . .. .. .. . . · · · · ····· .. ...... . ... . ........ . .. . ... . . .. .. . .. . . ···· · · · ·· · · ··· · · · · · ·· · ·· · ....... ... . . 
010-S BOBFH2 HSD ARLI : WH0!4 WH016 1,H195 
oiE:..S. eoeFH2· .. iJ,j ....... . ..... . Ai!Li ..... .. ...... ·:. iiliJi ... .. ....... .. .. ........... .... .. ... ......... ... . 
HfffffltfftffHIIHHHtffHfflfltlHfffHffllflfHlllffftfflfffllHffflfJH+ffffffHHflffffflflllffffl 
02A-S BOBFH4 ARLI : WH014 WH016 I..H195 WH232 
IHfffflfHHIHlffHHflllllfffffffffHlltfllllllHflllftfttlHllttfffffflffttttttttttlHHflHIIIHfHf 
03A-S BOBFL4 ARLI : WH014 

-----==========-=====-===-=--============= 

REill£tD ~y DATE TRMSFERKED TO DATE RECEivEJ BY DATE 

jMa..~v.-<>fo \.3 h I q 1 A-W .:Jht111 ~ '?/ IP fCJ'L/ 
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Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Collector R.T. Sickle 
SAF No. 93-263 

coq,any Contact C .A. Rowley 
Project Designation 216-U-8 Vitrified Clay 
Pipeline 

Ice Chest No. Bill of Lading/Airbill No. 

Method of Shipment Air Overnight 
Shipped to TMA 
Possible Saq,le Hazards/Remarks None Detected 

Telephone 372-3293 
Sa~ling Locations 216-U-8 Crib 

Offsite Property No. 

Field Logbook No. 

SPECIAL INSTRUCTIONS 

Pa e of 

006226 

Special Handling and/or Storage Kee cool '-...0 ,___;..._ ___________ __, ___________________ __._ ______________________ _.. .-.....; 

Sa~le Date Time NUTber and Type of # 

Nunber * Collected Containers Analysis Required Preservative 

i~(.)/3/'~" 5 ::, - 1-q4 (,J~.:o ( f) 2 _:;_-u.,,,J (/ ~; - ✓v11 c,l'p .. 
BOBFH2 s / c,&r-.ie1 (1) 250ml Gs , VOA CLP 

'-~ 

BOBFH2 s ( '/ (1) 250ml aG ,, Semi ·VOA CLP £ 

BOBFH2 s \. l (1) 250ml Poly - Metals ·CLP TAL Tltanillll Mercury CPL 

BOBFH2 s ' \ \. (1) 125ml G - Anions F, Cl, so4 EPA 300.0 

BOBFH2 s I (1) 125ml P/G - N02 N~ EPA 353.2 

--n.-1 .... - I , . ' - - - - - - ..._ - - /? , .., .,,, 

UVUI IIL. ~ I ' \J- / £:OUIII I d\l:S --, ..... - - 7 TT { - - ----
BOBFH2 s I (I) 125ml G - Cyanide CPL 

BOBFH2 s (1) 125ml Gs - Kerosene 8015M 

BOBFH2 s ~/ \ 
(1) 1000ml Poly .. Gross Alpha/Beta EP·10; Ganrna Spec. Cs-134/137, Co-60, IC-40, Eu-152/154/155, 

I Ru-106, Na-22 RC-30; Total Uranillll EA·01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 

I Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
SE= Sediment Rel lnquished ABy /_ Date Time Received By A = Air . A SL• Sludge 

/2~ ~ ?r. >~--- ,,(-'/,.,. 3-/7/94 Jf )J rYl1L1PL-;/f; 
DL • Drllll Liquids 

0740 DS = Orun Solids SO = Sol id 
L • Liquid T • Tissue 

. ~1/g/9,1. / )I' ~IJ'rl/ ~/ ,3/g-j:94 (Jf30 0 -= Oil \I .. \later 
s ,. Soil \II a: \Ii pe 

' , - 3 , 9 . 9'( (t);5" 1./. ~I- i!>t-~ JL... 0/vA-I X "'Other 
~ 

LABORATORY SECTION Received By Title Date/Time ~ 
Final Saple Disposition 

Disposal Method: Disposed by: Date/Time: ~ 



Westinghouse Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006228 

Collector R. T. Sickle Coapany Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sarrpl ing Locations 216-U-8 Crib 

Pipeline 
Jee Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible Saq>le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

Sarrple Date Time Nl.lrber and Type of 
Nurber * Collected Containers Analysis Required Preservative 

BOBFH4 s 1- 2-Cl <I rJ ''!)-0 (1) 250ml Gs ✓ VOA CLP 

BOBFH4 s / I (1) 250ml aG ✓ Semi·VOA CLP 

BOBFH4 · s I (1) 250ml Poly./ Metals -CLP TAL Titanillll Mercury CPL 

BOBFH4 s ( \ (1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFH4 s \ ) (1) 125ml P/G ✓ NOz N~ EPA 353.2 

---- ' I - - - - / ,, 
DUDrn't .,) \ I \ l J £.:JUIII I dll:S __ , --· r ..,.r--rd-- r-~3 -q'-( ----
BOBFH4 s ( (1) 125ml G ./ Cyanide CPL 

BOBFH4 s I I (1) 125ml Gs ./ Kerosene 8015M 

BOBFH4 s \j (1) 1000ml Poly Gross Alpha/Beta EP-10; Ganma Spec. Cs-134/137, Co-60, IC-40, Eu-152/154/155, 

I Ru-106, Na-22 RC-30; Total Uranillll EA-01C; 
j U-235/234/238 EP-70, 71, 5; Np-237 RC-101A, 622, EP-5; 

Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

Chafn of Possessfon (Sfgn and Prfnt Names) *Matrix 
SE = Sediment Relinqufshed By ../ Date Time 

" ' 
Received By A • Air 

SL• Sludge 

L ~ ,R~ Pi-: S-,c~I{:_ 3/7/f4 j) ,I)~ 'If) dd A 
DL • Drllll Liquids 

6746 OS ,. Drllll Sol ids SO" Solid 
L • Liquid T " Tissue 

)JI ~Ad, 7'!_1 ~A 3/t'/c:;4 aP3tJ ?<> /).MA;, f f/:;i_._ K · r3/v,.., 0 • Oil w "Water 
s • Soil WI " Wipe ,- - • I X = Other g-9-9{ JOI) 

LABORATORY SECTION Received By Title Date/Time 

Final Sallple Disposition D1&posal Metnoa: D1sposea by: Date/Time: 



LAB 

REO;I 

REC£! 

N>JiE : TMAIARU 

\1£.0 BY (PRINT NAME): 

VEO BY (SIGNATURE): 

0·7 i 1.c.zu I t,rr 1. n.JJ -, .. 1.1C.,J 

SAMPLE LOG-IN SHEET 

~ V,t<;.'-f AM ~•APL 
I- I /.:,... ~~;'/-,. 

000003 

WC--
( PAGE: l ·oF 

LOG-IN-DATE : ':> l 1 °l czy . 
I 

· CORRESPONDING 

ICE CHE~TNO. $w 0L_o(c 
.. 

-
RE 

1. 

MARKS: 

Custody Scal(c) 

2. 0.-tody Seal No.: 

aln of CUstody 
ccon:is 

3. Ch 
R 

4. Tr 
or 

5. Ai 

afflc Reports 
Paclclno Llat 

rbill 

,,,,,--..__ 9, Absent• 
/ Broken 

f.J l A 

et/ Absent• 

~t ( Absent• 

Alrbill / Sticker 
Prtten / Absent* 

6. Ai rbll l No.: 7~'ocil?%5o 

7. ~le Togs 

a. s 
N 
~c Tag 

rs 
' ! 

I 
9. s e,rplc Condition: 

ocs infonnatlon 10.0 
on 
r 
r 

custody 
ccords, . traffic 
cporta, 6r-d 

II etrplc tags agree? 

tc Rccicvcd at lab: 11.0a 

12.T 

13.Ti 

u:,p of Ice ch«t 

,ne Rcclcvcd: 

QI Absent• 

Listed / Not Llcte< 
oo Chain of CUstody 

QI Brolcen• / 

Leaking 

0wo• 

~U0 L9 1 
~ •c 

Cf!~ 
SAMPLE TRANSFER 

on·~ 
I: /f!:: 

fracti 

Arca 

rlJ_p. 
M~ 

By: 

On: 

ot SUO end 1tt•oh rltOOl'd of r••olutlon 

-Dy: 

EPA SAMPLE ASSIGNED REMARKS: 
SAMPLE TAG I.AB CONDITION OF 

"' " II SAMPLE SHIPMENT,ETC 

Bobl--~ f\LJ-o ?J-0~ 'a~ 
P>of.>F Ht/ I 

'P.xJ b PL-l/ 
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Emp_. No. Dale Federal Express Use 

__ _; ____ __ 3I __ 
D C.lh-

I 

D -~ D TI-..s POiiy O Chg. To Doi. 0 Chg. To Hold 

Street Addreu 

Base Charges 

Declared Value Charge 

------· ·· · · ·· ·· 
• • . Othor 1 

. .. .... . .. . .. . . ... .. .. .. ·· ' --- ·1-,c"'11y _______ s=-1a-1-.---..,,z,...1p----1 
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··_ AVA\ LABLe.·· 
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97 113524 ~ 192? 

TMA/ARLI 
The l"'1Q O An,JyticaJ l»c. 000005 

RADIATION DOSE RATE SURVEY FORM 

Date 3/k)/q.1.J COMPANY UJ ):\Q_, 
Suiveyor's Name ~h,d: ffi.A.aJ~ 

011-IER ORD# :1Z::%'31"5:<e5D 

Model No. ____ ..:.H=P_,•2=1=0 _ __.__l _...:ES=P-·=-1 ___ Model No. ______ A:....:.=C-=-3--'-7'--_._/ ----===ES=P=-•..:.l __ _ 

Serial Nos. 710289 / 02619 Serial Nos. __ 4..:..:0''-'-7-'-'72=6'--__.._/ __ ....,0=2=62=8'----

Calibration Date ///Fcf23 Calibration Date ____ q..._,
1
,_/.,_/,...6

1
.,_/_.(l'-'~=--------

Instrument Calibration Factor 0, 2.A<, Instrument Calibration Factor O, /qj!. 

Sample Locatloa HP-210 HP-210 HP-210 AC-3-7 AC-3-7 AC0 3•7 y;macc or Ac!lvity, 
CPM Factor DPM CPM Factor DPM rukilcc? nCi/~i/~ or nc· 

nac:tground MO C). CJ 

Consistency 
(oqc/O O,Zfo -4q10 CJ,/75/ 

Smears: 

Io 11 )._~ 10v, 5CrJ I CJ 310 

f'.bii II, t. Cla,A ""'7111 ;:,/ Ahn-. ~ I 
'() I I kl 

12 /7.q ,,, ,., ; la.. 'ic,I. 

kk:>,-P... t=-1 /7,,-..,- l'"\i,- = 1'51\6u• ~ih..-
'(_J I w.v 

~"P>F+ ~ )~,~ .A ;(" ;/~ ~ - J>/1/"'J ,... "" LB. O&, V (.,✓-- u_1 I V 

o,,,Ji~ ' -r JOc. t. ~81 , ~, C?.,.r--, C+.'11''.\_yj :~ 
\ - .J.. 1--, J,.._J,, I,' I) 1t I J( r7 Ir,_ L,. 1 'Tl , I 

I (,If 11"'"7 ,-, 

. ~ ---i--

' 

_L----
L,---

L-,--
i---

-----
~~ 

Comments: VJc:b'nE:f=t..J L.ev-Q.\ 0 ~ 
., vp-

AIIOK ✓ Approved /2/Jti ¥Jc/# 16 h f¼JOm/<./lv 

Not OK O:ite 

FORM SOP-075 . 1 'quality environmental services" 
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GENERAL CHEMISTRY RESULTS 

CASE NO. 03-039 

Sample #s: 

BOBFH2 BOBFH4 

CASE NARRATIVE 

Sample BOBFH4 Matrix Spike (A4·03-039-01F) 
yielded a 57% recovery for Fluoride analysis 
which is out of TMA/ARLI control limits of 80-
120%. The low recovery compared to our laboratory 
control sample indicated the presence of matrix 
interference. 

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

Maureen Parrish 

OOOOOG 
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TMA Inc. REPORT 

Received : 03/09/94 

REPORT West i nghouse Hanford Company 
TO 345 Hills 

Richland, WA 99352 

ATIEN Ms. Br i ana _ _c_o_l_l_e~Y~------

CLIENT WHC SAMPLES _..1. 

04/29/94 11 : 50:22 

PREPARED Thermo Analytical, I nc. 
BY 160 Taylor Street 

Monrovia, CA 91016 

ATIEN Ms . Carole Harris 
PHONE 818 - 357-3247 

000,007 

Work Order# A4 - 03 - 039 

CERTIFIED BY 

CONTACT MKP CIH 

COMPANY West i nghouse Hanford Company 
FACILI TY ______________ _ 

This report is for the sole and exclusive use of the clien t 
to whom it i s addressed and represents only those samples 

WORK ID SAF # 93-263 CLP 
TAKEN By Westinghouse Staff 
TRANS Federal Exoress 

TYPE Soil 
P.O. # N4-03-042-SU-AR 

INVOICE under separate cover 

SAMPLE IDBNTIFICATION 
01 BOBFH4 
01 BOBFH4 MS 

01 BOBFH4 MSD 
01 BOBFH4 
01 BOBFH4 MS 
01 BOBFH4 
02 BOBFL4 

~ BOBFL4 MS 
02 BOBFL4 MSD 
03 BOBFH2 
03 BOBFH2 Duplicate 
03 BOBFH2 
03 BOBFH2 MS 
03 BOBFH2 MSD 
04 KBLK0315 
04 Lab Blank 
04 LCS 

herein described. Samples not destroyed in testing are re ­
tained a maximum of 30 days unless otherwise requested . 

TEST CODES and N.1\MBS used on this workorder 
8015E3 8015M (Extractable) Form 3 
8015MS EPA 8015M EXTRACT . 
BLKSUM Method Blank Summary 
BNCLPS CLP Semivol . Solid 
IC AN Anions Extraction Solids 
WCCLPL Anions & Wet Chem . 
WCCLPS Anions in Solids 
WCLCS Lab Control Sample Summary 
WCL S Chloride in Solids - WH216 
WCQCD Quality Control Summary 
WCQCS Quality Control Summary 
WF S Fluoride in Solids 
WMOIST Moisture 
WPH S pH of Solids 
WS04 S Sulfate (in Solids) 



.-_-,•- - .. ---... -1..~•~- - .--~-... -.,.-

000009 
TMA Inc. RBPORT Work Order# A4 - 03-039 

Received: 03/09/94 Resul.ts by Sample 

SAMPLE ID _B_0~B~FH=4 _________ _ FRACTION OlE TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected ~0=3_/=0=2_/~94 ____ _ Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

Chloride 300 . 0 3.9 mg/kg 1.0 

Fluoride 300.0 <0 . 5 mg/kg 0.5 

Sulfate 300 . 0 11 mg/kg 5 

FORM I 
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'IMA Inc. REPORT Work Order # M-O{)_f)_J) 0 1 0 
Received: 03/09/94 Results by Sample 

SAMPLE ID =B~O=B=FH2=---------- FRACTION 03C TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected ~0~3~/~0=1~/~9_4 ____ _ Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

Chloride 300.0 5.3 mg/kg 1.0 

Fluoride 300.0 <0.5 mg/kg 0.5 

Sulfate 300.0 13 mg/kg 5 

FORM I 
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05-0 2-9 4 04:06PM FROM TMA/G~ ., ,. TO NORCAL P002/ 007 

0000 7.;t 

CASE NARRATIVE 

LABORATORY 

CASE 

CONTRACT ID 

S00 RECEIPT DATE 

TMA/ARLI 

03-039 

WESTINGHOUSE HANFORD COMPANY 

March 09, 1994 

1. 0 DESCRIPTION OF CASE: 

2. 0 

:L o 

R-95 % 

Three soil samples were analyzed for TCL Organics- Volat i les and 
Semivolatiles according to the USEPA Contract Laboratory Program (CLP) 
Statement of Work for Organic Analysis, Revision OLM0l.8 . The 
Extractable Hydrocarbons for Kerosene (K) were analyzed according to the 
SW-846 Method 8015M. 

BAMPLB J.JIST ! 

ANALYSIS 
WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B0BFH4 A4-03-039-01A V SOIL 
B0BFH4 A4-03-039-018 sv SOIL 
B0BFR4 MS A4.-03-039-01C SV SOIL 
B0BFH4 MSD A4-03-039 - 01D sv SOIL 
B0BFH4 A4-03-039-01G K SOIL 
B0BFL4 A4-03-039-02A V SOIL 
B0BFL4 MS A4-03-039-02B V SOIL 
B0BFL4 MSD A4 ·· 03-03 9-02C V SOIL 
B0BFH2 A4-03 - 039-03A V SOIL 
B0BFH2 A4-03-03~ - 03B sv SOIL 
B0BFH2 A4-03-039-03E K SOIL 
B0BFH2 MS A4-03 - 039-03F K SOIL 
B0BFH2 MSD A4-03-039-03G K SOIL 

COMMENTS : 

3.1 SHIPPING AND DOCUMENTATION: 

All of the samples were receiv~d i ntact and properly documented. 

3.2 ~ALYSIS 

3.2.1 VOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL : 

The samples were analyzed by heated purge withi n t he CLP sow 
holding times. 

Several TCL analytes were de t ected at various concentrations 
above or below the CRQL i n each of the samples , inc l uding the 
blank, MS, and MSD. 

FROM TMA/ CALIF ORNIA 8 18 359 5036 05 - 02-94 0 3: 02 PM P002 #4 9 



05-02-94 04 : 06PM FROM TMA/C .~ * ( 93:3 TO NORCAL P003/ 007 
000073 

R-94 % 

All of the QC results were within the limits spec i fied by the 
EPA CLP SOW, 

TUNES: 

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

3.2.2 SEMIVOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL: 

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

Pentachlorophenol was detected at a concentration that 
exceeded the calibration range of the instrument in sample 
BOBFH4MSD. TherFifore, the analyte was 11 E11 qualified. 

The matrix spike recoveries of 2,4-Dinitrotoluene were 
slightly above the QC limits for both the MS and the MSD 
samples. The high recoveries were attributed to an cff icisnt 
extraction and analysis. In accordance with the protocol, no 
further action was required . 

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

3.2.3 EXTRACTABLE HYDROCARBONS "KEROSENE RANGE" COMMENTS 

SEQUENCE NOTES : 

The sequence was started on 03/26/94 and was analyzed 
according to the SW-846 Method 8015M. The %RSD in the all of 
the initial calibrations aud the 9' D in the continuing 
calibrations were below t heir ?.0% and 15% limits, 
respectively. 

All of the QC criteria were within t he limits specified by the 
EPA CLP SOW. 

SAMPLE NOTES 

LOW LEVEL SOIL 

The samples were extracted and analyzed withi n the required 
holding times. Approximately 20 g of each sample were 
extracted and concentrated to 5 mL. 

The surrogate o-Terphenyl was added to each sample, and the 
recoveries ranged from 68% to 77t. 

FROM TMA/ CALIFO RNI A 8 18 3 59 5036 05-0 2-94 03 ; 02PM P003 #49 



•l 

05-02-94 04:06PM ·~ • f 93'-~ TO NORCAL P007/00 7 

R-94% 

Q()C) O 7,/ 

The matrix gpike and matrix spike duplicate recoveries for 
Kerosene were 73\ nnd 77~, respectively. 

All of the QC results were within t he limits sp~Gified by the 
SW-846 Method 8015M . 

We certify that this data package is in compliance with the terms and 
conditions of tht:! contract, both technically and for c:ompleteness, for 
other than the conditions detailed above. Release of the data in this 
hardcopy data package and in the computer-readable data submitted on 
diskette is authorized by the Laboratory Manager or his designees, as 
verified by the following signatures. 

FR OM TMA/CAL I FOR NIA 

Maureen Parrish 
Program Manager 

81 8 359 5036 05-0 2 -94 03 : 02PM P 00? ~4~ 
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: TMA/ARLI ~~~~~--------- Contract: ~WH=C ___ _ 

000075 
EPA SAMPLE NO . 

B0BFH2 

Lab Code: TMALA Case No.: 03039 SAS No.: _N~A __ _ SDG No. : =N-A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403039-03A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314Rl0 

Level: (low/med) LOW Date Received: 03/09/94 

% Moisture: not dee. -----1& Date Analyzed: 03/14/94 

GC Column: =P=A=C=K-'----­

Soil Extract Volume: 

ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 1. 0 

Soil Aliquot Volume: ___ (uL) 

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

74-87-3---------Chloromethane 12 u 
74-83-9---------Bromomethane 12 u 
75-01-4---------Vinyl Chloride 12 u 
75-00-3---------Chloroethane 12 u 
75-09-2---------Methylene Chloride 8 BJ 
67-64-1---------Acetone 16 B 
75-15-0---------Carbon Disulfide 12 u 
75-35-4---------1,1-Dichloroethene 12 u 
75-34-3---------1,1-Dichloroethane 12 u 
540-59-0--------1,2-Dichloroethene (total) 12 u --67-66-3---------Chloroform 12 u 
107-06-2--------1,2-Dichloroethane 12 u 
78-93-3---------2-Butanone 12 u 
71-55.:-6---------1, 1, 1-Trichloroethane 12 u 
56-23-5 - --------Carbon Tetrachloride 12 u 
75-27-4 - --------Bromodichloromethane 12 u 
78-87-5---------1,2-Dichloropropane 12 u 
10061-01-5---- - -cis-l,3-Dichloropropene 12 u 
79-01-6 - --------Trichloroethene 12 u 
124-48-1--------Dibromochloromethane 12 u 
79-00-5---------1,1,2-Trichloroethane 12 u 
71-43-2---------Benzene 12 u 
10061-02-6------trans-l,3-Dichloropropene __ 12 u 
75-25-2---------Bromoform 12 u 
108-10-1--------4-Methyl-2-Pentanone 3 BJ 
591-78-6--------2-Hexanone 12 u 
127-18-4--------Tetrachloroethene 12 u 
79-34-5---------1,1,2,2-Tetrachloroethane 12 u --108-88-3--------Toluene 12 u 
108-90-7--~-----Chlorobenzene 12 u 
100-41-4--------Ethylbenzene 12 u 
100-42-5--------Styrene 12 u 
1330-20 - 7-------Xylene (total) 12 u 

FORM I VOA 3/90 
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lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA~/=AR=L=I'----------- Contract: ~W=H=C ___ _ 

00007G 
EPA SAMPLE NO . 

B0BFH2 

Lab Code: TMALA Case No.: 03039 SAS No. : =N=A..__ __ SDG No. : =-NA=---

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) =L=OW-'-'--_ 

% Moisture: not dee.~ 

GC Column: ~P=A=C=K __ _ ID: 

Soil Extract Volume: 

Number TICs found: __ o 

2. 00 (mm) 

(uL) 

Lab Sample ID: A403039-03A 

Lab File ID: 40314Rl0 

Date Received: 03/09/94 

Date Analyzed: 03/14/94 

Dilution Factor: 1. 0 

Soil Aliquot Volume: ___ (uL) 

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

FORM I VOA-TIC 3/90 



'"I 15zu I q3·1 9.rLJ ij.,.~h.,/ UUUU77 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH4 
Lab Name: ~T~MA==/~AR=L=I=---------- Contract: ~WH==C ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No. : =-NA=-"--- SDG No. : ~NA~--

Matrix: (soil/water) SOIL Lab Sample ID: A403039-01A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314R09 

Level: (low/med) LOW Date Received: 03/09/94 

% Moisture: not dee. __ 7 Date Analyzed: 03 /14 /94 

GC Column: _P_A~C_K~--­

Soil Extract Volume: 

ID: 2.00 (mm) 

(uL) 

Dilution Factor: 1.0 

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---------Chloroethane --------
75-09-2 - ·- - - - - - - -Methylene Chloride 
67-64-1---------Acetone ------
75-15-0---------Carbon Disulfide -------75-35-4---------1,l-Dichloroethene ------75-34-3---------1,l-Dichloroethane 

-----:---,,--,--
540 - 59 - 0 - - - - - - - - l, 2 - Di ch lo roe then e (total) 
67-66-3---------Chloroform ----------107 - 06 - 2 - - - - - - - - l, 2 - Di ch lo roe thane 
78-93-3---------2-Butanone ------
71-55 __ -6- - - - - - - - -1, 1, 1-Trichloroethane 
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---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-l,3-Dichloropropene 
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 - - - - - - - - Ethyl benzene ---------100 - 42 - 5 - - - - - - - - Styrene --:-------,,-,---------1330 - 20 - 7 - - - - - - - Xylene (total) --------

FORM I VOA 

11 u 
11 u 
11 u 
11 u 

5 BJ 
9 BJ 

11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

3/90 



lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA---=-/=AR=L=I'---------- Contract: _WH~C ___ _ 

000078 
EPA SAMPLE NO. 

B0BFH4 

Lab Code: TMALA Case No.: 03039 SAS No. : N=A~-- SDG No.: =N~A __ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __ 7 

GC Column: ~P~A~C_K __ _ ID: 

Soil Extract Volume: 

Number TICs found: __ o 

2. 00 (mm) 

(uL) 

Lab Sample ID: A403039-01A 

Lab File ID: 40314R09 

Date Received: 03/09/94 

Date Analyzed: 03 /14 /94 

Dilution Factor: 1.0 

Soil Aliquot Volume: __ (uL) 

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

FORM I VOA-TIC 3/90 



97 !1352~. 1931
, 

000079 
lA EPA SAMPLE NO . 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFL4 
Lab Name: ~T~MA~/~AR=L=I=---------- Contract: _WH~C ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No.: ~N=A __ _ SDG No. : =N=A __ 

Matrix: (soil/water} SOIL Lab Sample ID: A403039-02A 

Sample wt/vol: 5. 0 (g/mL} _G_ Lab File ID: 40314R06 

Level: (low/med} LOW Date Received: 03/09/94 

% Moisture: not dee. __ o Date Analyzed: 03 /14 /94 

GC Column: =P=A=C=K.a--__ _ ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Volume: ___ (uL} 

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

74-87-3---------Chloromethane 10 u 
74-83-9---------Bromomethane 10 u 
75-01-4---------Vinyl Chloride 10 u 
75-00-3---------Chloroethane 10 u 
75-09-2-~-------Methylene Chloride 1 BJ 
67-64-1---------Acetone 13 B 
75-15-0----- - ---Carbon Disulfide 10 u 
75-35-4---------1,1-Dichloroethene 10 u 
75-34-3---------1,1-Dichloroethane 10 u 
540-59-0--------1,2-Dichloroethene (total} 10 u --67-66-3---------Chloroform 1 BJ 
107-06-2--------1,2-Dichloroethane 10 u 
78-93-3---------2-Butanone 10 u 
71-55~6---------1,1,1-Trichloroethane 2 BJ 
56-23~5---------Carbon Tetrachloride 10 u 
75-27-4---------Bromodichloromethane 10 u 
78-87-5---------1,2-Dichloropropane 10 u 
10061-01-5------cis-l,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-1,3-Dichloropropene __ 10 u 
75-25-2---------Bromoform 10 u 
108-10-1--------4-Methyl-2-Pentanone 3 BJ 
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 



000080 
lE EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

B0BFL4 
Lab Name : ~TMA--=-~/~AR~L=I"--------- Contract: _WH~C ___ _ 

Lab Code: TMALA Case No.: 03039 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee . __ o 

GC Column: =P=A~C~K~--­

Soil Extract Volume: 

ID: 

Number TICs found: __ l 

2. 00 (mm) 

(uL) 

CAS NUMBER COMPOUND NAME 

1. UNKNOWN HYDROCARBON 

SAS No . : "'"N"""A'----- SDG No. : =NA=---

Lab Sample ID: A403039-02A 

Lab File ID: 40314R06 

Date Received: 03/09/94 

Date Analyzed: 03 /14 /94 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

RT 
======== 

26.70 

EST. CONC. 

13 

Q 
===== 
J 

FORM I VOA-TIC 3/90 



000081 
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH2 
Lab Name: ~T~MA;..;.../~AR==L=I"---------- Contract: _WH~C ____ _ 

Lab Code: TMALA Case No.: 03039 SAS No. : =N~A'---- SDG No. : =N'""'"A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403039-03B 

Sample wt/vol: 30.5 (g/mL) _G_ Lab File ID: 40330118 

Level: (low/med) LOW Date Received: 03/09/94 

%- Moisture: 14 decanted: (Y/N) R__ Date Extracted: 03/15/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/31/94 

Injection Volume: ---=2-=-. =o ( uL) Dilution Factor: 1. 0 

GPC Cleanup: (Y/N) ¥__ pH: --2...:...Q 

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

108-95-2--------Phenol -------------
111-44-4- --- - - - -bis (2-Chloroethyl) Ether ---95-57-8---------2-Chlorophenol 
541-73-1~-------l,3-Dichlorobe_n_z_e_n_e _____ _ 
106-46-7--------1,4-Dichlorobenzene ------
95-50-1---------1,2-Dichlorobenzene ------95-48-7---------2-Methylphenol --------108 - 60 - l - - - - - - - - 2, 2' - o xy bis ( l - Chlo r op r op an e) 
106-44-5--------4-Methylphenol -
621-64-7--------N-Nitroso-Di-n-Propylamine 
67-72-1---------Hexachloroethane ______ -_-_-
98-95-3---- -- ---Nitrobenzene ---------78 - 59 ~ l - - - - - - - - - Is op ho r one 
88-75~5---------2-Nitrophe_n_o_l ________ _ 

105-67-9--------2,4-Dimethylphenol ------
lll-91-l--------bis(2-Chloroethoxy)Methane 
120-83-2--------2,4-Dichlorophenol _____ -_-_-_ 
120-82-1------- - 1,2,4-Trichlorobenzene ----91-20-3---------Naphthalene 
106-47-8--------4-Chloroani~l~i-n_e _______ _ 
87-68-3---------Hexachlorobutadiene 
59-50-7---------4-Chloro - 3-Methylph_e_n_o_l __ _ 
91-57-6---------2-Methylnaphthalene 

-.,,-,-----
77-47-4---------Hexachlorocyclopentadiene 
88-06-2---------2,4,6-Trichlorophenol ___ -_-_-_-_ 
95-95-4------- -- 2,4,5-Trichlorophenol ----
91-58-7- - -------2-Chloronaphthalene 
88-74-4---------2 - Nitroaniline ------
131-11-3--------Dimethylphthalate -------208-96-8--------Acenaphthylene _______ _ 
99-09-2---------3-Nitroaniline --------83 - 32 - 9 - - - - - - - - - Ace nap ht hen e .,....---------5 l - 28 - 5 - - - - - - - - - 2, 4 - Dini tr op hen o l -------

FORM I SV-1 
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920 
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920 
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920 
380 
920 
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Q 

3/90 



000082 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH2 
Lab Name: =T~MA~/ .... AR=L=I ___________ _ Contract: _WH~C ____ _ 

Lab Code: TMALA Case N_o.: 03039 SAS No. : =N=A---__ SDG No. : =N=A ___ _ 

Matrix: (soil/water) SOIL Lab Sample ID: A403039-03B 

Sample wt/vol: 30.5 (g/mL) _G_ Lab File ID: 40330118 

Level: (low/med) LOW Date Received: 03/09/94 

% Moisture: 14 decanted: (Y/N) N.._ Date Extracted: 03/15/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/31/94 

Injection Volume: ---=2-'-. ____ o (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) L_ pH: -2...:...Q 

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

100-b2-7--------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 
86-73-7---------Fluorene __________ -_-_-_ 
100-01-6--------4-Nitroaniline --------534 - 52 - l - - - - - - - - 4, 6 - Dini tr o - 2 - methyl 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 -------
120-12-7--------Anthracene ----------86 - 74 - 8 - - - - - - - - - Car b a z o le -----------84 - 74 - 2 - - - - - - - - - Di - n - Butyl p ht ha late 
206-44-0--------Fluoranthene -----
129-00-0--------Pyrene ____________ _ 
85-68-7---------Butylbenzylphthalate -----91-94-1---------3,3'-Dichlorobenzidine ----56-55-3---------Benzo(a)Anthracene c--c---=-----
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 Diphenylamine 

FORM I SV-2 
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3/90 



lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA"'-"-'-/~AR=L=I=--------- Contract: ~WH=C ___ _ 

000083 
EPA SAMPLE NO. 

B0BFH2 

Lab Code: TMALA Case No.: 03039 SAS No . : =N=A'---- SDG No. : ~N-A~-

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.5 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: 14 decanted: (Y/N) R._ 

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: ----=2 ___ .~o (uL) 

GPC Cleanup: (Y/N) L_ pH: --2..:...Q 

Number TICs found:~ 

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. 
--------

A403039-03B 

40330118 

03/09/94 

03/15/94 

03/31/94 

1.0 

CONC. Q 
--------------------- ---------------------------- -------- ------------- -----

1. UNKNOWN HYDROCARBON 5.53 1900 BJ 
2. UNKNOWN HYDROCARBON 5.77 2000 J 
3 . UNKNOWN KETONE 6.03 720 BJ 
4 . UNKNOWN HYDROCARBON 7.65 230 J 
5. UNKNOWN HYDROCARBON 7.90 270 J 
6. PROPANOIC ACID ESTER ISOMER 10.17 230 J 
7. UNKNOWN ALKANE 11.35 270 J 
8. UNKNOWN ALKANE 13.17 530 J 
9. UNKNOWN ALKANE 13.98 800 J 

10. •. UNKNOWN ALKANE 14.50 500 J 
1-1. 126-73~8 PHOSPHORIC ACID TRIBUTYL EST 16.27 270 JN 
12. UNKNOWN PCB 21.03 530 J 
13. UNKNOWN HYDROCARBON 21.20 690 J 
14 . UNKNOWN PCB 21.50 650 J 
15. UNKNOWN PCB 22.03 270 J 
16. UNKNOWN PCB 22.67 190 J 
17. UNKNOWN PCB 22.75 340 J 
18. UNKNOWN PCB 23.25 190 J 
19. UNKNOWN PCB 23.68 270 J 
20. UNKNOWN ALKANE 27.93 190 J 

FORM I SV-TIC 3/90 



000084 
1B EPA SAMPLE NO . 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH4 
Lab Name: =T~MA=-=-/~AR=L=I,__ _______ _ Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No. : ~N~A~-- SDG No . : ~N~A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403039-01B 

Sample wt/vol: 30.2 (g/mL) _G_ Lab File ID: 40330I15 

Level: (low/med) LOW Date Received: 03/09/94 

% Moisture: 7 decanted: (Y/N) R_ Date Extracted: 03/15/94 

Concentrated Extract Volume: 500 . 0 (uL) Date Analyzed: 03/30/94 

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

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

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

108-95-2--------Phenol 350 
111-44-4--------bis(2-Chloroethyl)Ether 350 
95-57-8-~-------2-Chlorophenol 350 
541-73-1--------1,3-Dichlorobenzene 350 
106-46-7- - ------1,4-Dichlorobenzene 350 
95-50-1---------1,2-Dichlorobenzene 350 
95-48-7---------2-Methylphenol 350 
108-60-1--------2,2'-oxybis(l-Chloropropane)_ 350 
106 - 44-5--------4-Methylphenol 350 
621-64-7--------N-Nitroso-Di-n-Propylamine __ 350 
67-72-1---------Hexachloroethane 350 
98-95-3---------Nitrobenzene 350 
78-59~1---------Isophorone 350 
88-75-5---------2-Nitrophenol 350 
105-67-9--------2,4-Dimethylphenol 350 
111-91-l--------bis(2-Chloroethoxy)Methane __ 350 
120-83-2--------2,4-Dichlorophenol 350 
120-82-1--------1,2,4-Trichlorobenzene 350 
91-20-3---------Naphthalene 350 
106-47-8--------4-Chloroaniline 350 
87-68-3---------Hexachlorobutadiene 350 
59-50-7---------4-Chloro-3-Methylphenol 350 
91-57-6---------2-Methylnaphthalene 350 
77-47-4---------Hexachlorocyclopentadiene 350 
88-06-2---------2,4,6-Trichlorophenol -- 350 
95-95-4---------2,4,5-Trichlorophenol 850 
91-58-7---------2-Chloronaphthalene 350 
88-74-4---------2-Nitroaniline 850 
131-11-3- - -·- - - - - Dimethylphthalate 350 
208-96-8--------Acenaphthylene 350 
99-09-2---------3-Nitroaniline 850 
83 - 32-9---------Acenaphthene 350 
51 - 28-5---------2,4-Dinitrophenol 850 

FORM I SV-1 
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000085 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH4 
Lab Name: ~T~MA=-=..,../~AR=L=I=------------ Contract: ~WH=C ___ _ 

Lab Code : · TMALA Case N_o.: 03039 SAS No.: _N_A __ _ SDG No. : """N"-"A'--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403039-01B 

Sample wt/vol: 30.2 (g/mL) _G_ Lab File ID: 40330115 

Level: (low/med) LOW Date Received: 03/09/94 

% Moisture: 7 decanted: (Y/N) R__ Date Extracted: 03/15/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----'2"'--'-. -=-0 (UL) Dilution Factor: 1.0 

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

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 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 __ 
86-73-7---------Fluorene 
100-01-6-- - -----4-Nitroaniline 
534-52-1--------4,6-Dinitro-2-methylphenol __ 

( 1) 86-30-6---------N-Nitrosodiphenylamine 
101-55-3-- - -----4-Bromophenyl-phenylether --
118-74-1-- - -----Hexachlorobenzene 
87-86~5---------Pentachlorophenol 
85-01~8---------Phenanthrene 
120-1·2-7- - - - - - - -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-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---~----Indeno(l,2,3-cd)Pyrene 
53-70-3---------Dibenz(a,h)Anthracene 
191-24-2 - -------Benzo(g,h,i)Perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 
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lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA=-:.L./~AR=L=I._ _______ _ Contract: ~WH==C ___ _ 

000086 
EPA SAMPLE NO. 

B0BFH4 

Lab Code: TMALA Case ~o . : 03039 SAS No. : =N=A'---- SDG No. : _NA __ _ 

Matrix: (soil/water) SOIL 

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

Level: (low/med) LOW 

% Moisture: 7 decanted: (Y/N) !:L_ 

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: ----=2_,_. -=-0 ( uL) 

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

Number TICs found: -1.Q 

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. 

A403039-01B 

40330115 

03/09/94 

03/15/94 

03/30/94 

1.0 

CONC. Q 
-----

CAS NUMBER 

1. 
---------------------------- ======== ------------- -----

2 • 
3 . 
4. 
5. 126-73-8 
6. 
7. 
8. 
9. 

10. 

UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
PROPANOIC ACID ESTER ISOMER 
PHOSPHORIC ACID TRIBUTYL EST 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN ALKANE 
UNKNOWN ALKANE 
UNKNOWN ALKANE 

FORM I SV-TIC 

5.55 1900 BJ 
5.82 180 BJ 
6.05 390 BJ 

15.65 1000 BJ 
16.28 390 JN 
21.22 820 J 
25.22 110 J 
26.40 110 J 
27.95 210 J 
29.92 71 J 

3/90 
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000403 

TMA Inc. REPORT Work Order# A4-03 - 039 

Received: 03/09/94 Results by Sample 

SAMPLE ID =B~O=B~FH2='----------- FRACTION 038 TEST CODE 801SMS NAME RPA 8015M EXTRACT. 

Date & Time Collected ~0=3~/~0~1~/~9~4'------

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Cl0 

Matrix : SOIL 
Date Analyzed: 03/27/94 

Dilution factor : 1.00 

Concentration Uni t s: mg/Kg 

Sample 
Compound Result 

Kerosene Range ND 

- Cl6 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

PQL 

5 

NA 

NA 

NA 

ND Not detected at the specified limits 

% RECOVERY SURROGATES COMPOUNDS 
o-Terph enyl ~7~7 __ 

Form I 

Category _____ _ 



'114A Inc. REPORT Work Order# A4-03-039 
Received: 03/09/94 Resul.ts by Saq>le 

SAMPLE ID =B~O=B~FH-==4'----------- FRACTION 01G TEST CODE 801SMS NAME EPA 8015M EXTRACT. 

Date & Time Collected =0=3L/=0=2~{~9~4'-----

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Cl0 

Matrix: SOIL 
Date Analyzed: 03/27/94 

Dilution factor: 1.00 
Concentration Units: mg/Kg 

Sample 
Compound Result 

Kerosene Range ND 

- C16 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

PQL 

5 

NA 

NA 

NA 

ND Not detected at the specified limits 

% RECOVERY SURROGATES COMPOUNDS 
o-Terphenyl ~6~8 __ 

Form I 

Category _____ _ 



Page 1 

Received: 03/10/94 

REPORT TMA/NORCAL 
TO 2030 Wright Avenue 

Richmond. CA 94804 

ATTEN Dan Steurmer 

,._ TN A ,._ REPORT 
04/11/94 08:55:10 

PREPARED Thermo Analytical, Inc. 
BY 300 Second Avenue 

P .0. Box 521 
Waltham, MA 

ATTEN Client Services 
PHONE (617) 890-7200 

02254 

Work Order• 54-03-124 

CERT IF I ED BY 

CONTACT ~D._P ___ _ 

CLIENT HANFORD NOR 
COMPANY TMA/NORCAL Hanford 

FACILITY Richmond CA 

SAMPLES J 

WORK ID N4-03·042 
TAKEN By Client 
TRANS ... Fed~e""x _________ _ 

TYPE 2 soils 
P.O.# N4-03-042 

INVOICE under separate cover 

SAMPLE IDEIITI FICATICJI 
Q! BOBFH2 

TEST tmES and NANES used on this worltorder 
.!!!.!.B....! Nitrate/Nitrite in Soils 

Q1 BOBFH2D 
Q! BOBFH2S 
02 BOBFH4 
03 LCSS 

This NpOtt ii midered 11p11111111 of die followios condirions: Skinner&, Sherman l.aboralri,:s, Inc. , n:tai111 ownenhip of lhil rq,ort IIDlil aaoclMed IUbmiual 
Invoice ii laliafied. Expert ~ aervica lhall be available In conjunction with this ftPC111 GIiiy ir prior nolific:alion or lhil polelllial requirmnenl wu made 
and accepled. before ibe lllllylis. Clienl will be responaible for Skianer &, Sherman COIIS ad «-Ul1ing fees if our acrvic:es are iequired by 111bpaena or Olherwiac 
in lepl proceedinp. Toll! liabilily Is limiled IO ibe invoice amcunr. The results Usled rmr only 10 lated umplea and applicable .....-,.. Samples are 1101 
wlya,ed in accordance with New Yorlt Slate prococol uniw indicaled. Product aidor is neiiber infened nor implied. Skinner&. Sherman Laboratories. Thermo Ana/u+ical Inc. 1nr: .• wru eaemae c1ue dili,e,,cc bu! .. m not ... raponsible ro, 1011 or c1ea1royec1 sample• ... mdence un1w c1ienc make• appropriare imurance co-., arrange-

, •
1 

- · Sampica arc lldcl for lblrty. days followin& ~ or rq,on. Samples will be .....i • clic111'1 apcme, if llllhoriud in wriliaa-

Skii~er & Shenna~ Laboratories Inc. 300 Second Avenue, P. 0. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
r>f-8004LAB TEST FAX(617)890-3883 
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Page 2 ,._ TN A ,._ REPORT work order • 54-03-124 

Received: 03/10/94 Results by Sallple 

SAMPLE ID =-BOB=F..a:H-=-2 _______ _ SAMPLE# 01 FRACTIONS: "'-A _____________ _ 

NITR_S. __ 48=-~9 

mg N/kg 

SAMPLE ID =-B ... OB""'F""'H=2D"'--------

NITR_s __ sa...0...: ...... 1 

mg N/kg 

SAMPLE ID =-BOB~F-H-=-2s _______ _ 

NITR_S __ 6=7~·=-5 
mg N/kg 

SAMPLE ID =-BOB=F..a:H4c.:.-______ _ 

IIITR_S __ 66=--= ..... 4 

~ N/kg 

SAMPLE ID =-LCS=S'----------

N ITR_ s ____ 2"".=0.._7 

mg N/L 

Date & Time Collected 03/01/94 08:00:00 Category =-SO=I=L __ _ 

SAMPLE# 01 FRACTIONS: :.B _____________ _ 

Date & Time Collected 03/01/94 08:00:00 Category =-SO=l=L __ _ 

SAMPLE# 01 FRACTIONS: .::.C _____________ _ 

Date & Time Collected 03/01/94 08:00:00 Category =-SO=I=L'----

SAMPLE# 02 FRACTIONS: A,.,_ _____________ _ 

Date & Time Collected 03/02/94 08:50:00 Category =-SO=I=L'----

SAMPLE# 03 FRACTIONS: .. A _____________ _ 

Date & Time Collected not specified Category =-SO=I=L'----

Tliia 'ieport ii raidered apon all or die .-mg~: Skimler & Sbennan Laboralories, Inc., retains ownenhip of this report until auociated submined 
hMlk;e ii 1111i1fiecl. ~ wi- _,,__ shall be available in conjunolion with Ibis report only if prior notificalion of this poceotial requimnent was made 
and 81XCpfal, before die lllalysu. Clim will be ,esponsible for S~ & Sherman COIII llld consulting fees if our services are required by subpoena or OlherNise 
in lepl proceeclinga. TOIII liability is limilecl to the Invoice -,,i. The results listed refer only to lested umpla and ~licable paramccers, Samples are IIOI 

• • , IDll),ted la accordance with New Yort S... prococol unlesa illdicated. Product endonement is neilber intemcl nor implied. Ski-& Sherman Laboratories. Thermo Anal.,,.ical Inc. . Inc~ will exacile due diligence but will -be ,esponsible for IOlt or detlroyecl wnpies or evidence llnleM clienl IIIWS appropriate inluraDce coverqe arrange-
. I ,•• , • - - Samples are beld for tbirty clays fallowiD& .-nee of repon. Samples wili be stored II clienl'1 u.peme, if authorized in wrilillg. 

Skinner & Sherman Laboratories'..,tic. 300 s~ Avehue, P. 0. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
i::S00:4 LAB TEST FAX (617) 890-3883 



Page 3 _. TN A _. REPORT Work Order I 54-03-124 
Received: 03/10/94 

TMA/NORCAL Hanford 

MATRIX SPIKE 
Sa~le ID 

S4D3124·01 

DUPLICATE 
S~le ID 

S403124·01 

Q U A L I T Y 

S81Jllle Result 

48 . 9 mg/kg 

S81Jl)le result 

48.9 mg/kg 

QUALITY CONTROL SAMPLES 
S81Jl)le ID True Value 

LCS 2.00 mg/L 
Prep blank 

. · Skinner & Sherman Labo,:atories Inc. 

04/11/94 08:55:10 

C O N T R O L 

Spike Added Spike Result X Recovery 

19.9 mg/kg 

Duplicate Result 

50.1 mg/kg 

FOU'ld Value 

2.07 mg/L 
<0.25 mg/L 

67.5 mg/kg 

Relative X 
Difference 

2.4 

Percent 
Recovery 

103.5 

93.5 

300SecondAvenue, P.O. 8~521, Waltham, Massachusetts02254-0521 (617)890-7200 
. <l'!'!IN':·ir'~~,~:;._,;:~ ~: ~ 1-800-4LAB TEST FAX(617)890-3883 , 
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Page 4 .,_ TNA .,_ REPORT Work Order• 54-03-124 
Received: 03/10/94 Test Methodology 

TEST CODE~ NAME Nitrate/Nitrite in Soils 

The saq:,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) 

· 1h_ermo ~IYfic:al Inc. 

. 
'1111a report ia nadeted upoo all of die rollowina condlrions: Skinaer & Sbaaa Labonloriea. Inc. , n:laim ownenhip of lhis rq,ort unciJ -,ciaNd lllbmitted 
hMlice ia lllisfied. Expert witMu terYicet lhall be available in conjunctioa willl Ibis report only if prior nolificalion of 11m polelllial requi- wu made 
11111 IOCqlled, before die "'!1!11is, Client will be rapollliblc for Skinner & S...,_ cosu and CODJUltina fees if our 1Crvices arc required by IIUbpoena or otherwise 
in lepl proceedinp. Total liability ia limited to tbc,Jnvoicc IIIIOUIII. The reallls lisred refer only to tested aampla and applicable paramctcn. Samples arc noc 
analyzed in ICCOldaace wl1ll New York State prolOCOI unlcu indiclted. Prodloi:t Clldoncmenl is ncidler infcmd nor implied, SkinM, & Shcrmlll Llboralorica. 
Inc., will eaercilC due dilipnce but will noc be respalllible for lost or~ ....,ies or evidence unlca dieat makes appropriate insurance coven,e arranae­
-. Slmplea arc llelcl for dliRy days follOWina illuuce of report. Sampa will be uored II die111'1 cxpcme, if 1111horized in wriciat• 

Skinner & Sherman laboratories Inc. • 300 Second Avenue, P. 0. Box 521, Waltham. Massachusetts 02254-0521 (617) 890-7200 
1-800-4 LAB TEST FAX (617) 890-3883 
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· ·3/.Skinner~··&, Sherman Laboratories· · 
. . -- - Sample· Login Sheet 

.. :1. · . ~{ · .. : 

. Workorder $¼-0 s-1 d j Cli~d::\(>-(\fc>A) (&-M Numberl'fype,.pf Samples ~~C> 1 l S 
Protocol~around 5 3 cPn-42,... Cooler Temp:~ 0 C,or N/ A Cooler e,io 
Custodian: o. ~ Shipper&li ~ SDG/Batch#~-~---
Custody Seal: ~ti Absent/ tac Not ~lient Case# O N,-<Q~1Z'.) l.£ J 
Purchase Order/Contract# \I\J - 1t Client Contact O~ S~ 
Tug#: Present/ Absent!@See C C) Chain ofCustody:9tt Absent/NA,# _____ _ 

Sample Containers - ~t/Broken Comment: · 
Client Comment? Yes/l@) 
Sample labels agree with.:..::C..,:.h_ai_· n_o_f_C_u-stod_y_I_n_fo_rm_ati-. o-n?-,@Nr-..-..-o-(_Co_m_m_e-nt_) _____ _ 

Client paperwork agrees with samples and Chain of Custody'? ~o (Comment) 
ShipmentDates:~71o'a'-t ___ ___ ___ · 
List any date wit~rk/ shipment problems & specify the problem: 
f \)Se, So.~ges ~ )

7 
~ ~d fscm CQSe S~ -D~- - Id":> ~\JC 

e :-t-·u, . 

Client ID Matrix Received 
~1 ~Bt'H~ .ss:iJ_ 3/lo/ctY 
-'f-2 &pC3 f/H ~ ~ Ji 

3 --~---=---- ----- ---4 -------

pH* 

i~ 
5 -----
6 ----- --- ----- --- __ ..::;.... ____ ----
7 · -----
8 ----- --- ----- _ _...,;;---, ~i::::-r~~,::,V,:~~::...t'-:----
9 -----

10 -----
11 ----- --- _ __,...:;___.c;.~ J.~-12 ..---'-~-+--+-+ 

13 
_A--------,-. 

-----
14 -----
15 -----

!~========= ---;~-:-:-:-:-=-=-=-=---=--=--~~~-======~~::::::~_:--=--=--=_=::~-=-18 -: 
19 ----r---==----=='---

-----
20 -----

These samples are from a site known to have Radioactive Contamination: ~l:;'No __ 
These samples have detectable amounts of Radioactive Material: Yes __ fLJ.~_No __ _ 

Subcontract:Yes/No,To: ________________ Date: ____ _ 

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

Rev l.7 Page: \-\-

-- --- - ~ 

I 
I 

\ 
I 
I 
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1 . TIWNorcal CHAIN OF CUSTODY OOD I N4-03-042 
RCVD: 03/09/94 ::OIJE: 04/13/94 . 03/09/9412:38: 13 . KEEP: 04/13/95 DISP: S 

D~ SNfLE -IDENTIFICATION sm~ED TESTS for FRACTI!JiS wfO wort in l:tPT: b'IJ an~ CATEGmY · 

oiil:.s· iloili=H2. · · · · · · · · · · · · · · · · · · · sris· · · · · · · · · --· · · ·: · wHooi" · · wHOO:i · · iiiocJ4· ··ms· ··~- ····· ·· ·· ······ · 
oii::.s· iloei=H2· · · t1s· · · · ,:_ · · · · · · · · · · S&s· · · · · · · · · · · · · · ·: · woo>i" · · WH002° · · ~- · · ~s· · · ~ -· · · · · · · · · · · · · · · · 
oio:.s· soili=H2~ · _.ixJi>' · ·: · · ·. · .. · · · · S&s· · · · · · · · · · · · · · ·: · i.lHooi · · · WH002· · · ~- · · imi>s· · · ~- ·: · · · · · · · · · · · · · · 

-. -'. · , ( .. oi~s· i.. c· s· · · · · · · · · · · · · · · · · · · · · S&s· · · · · · · · · · · · · · ·: · wHOOi · · · wiioo:i · · WH004. · · ~s· · · iiii3:3. · , · · · · · · · · · · · · · · 
02e:.s· eoili=H4. '.·: · · · · · · · · · · · · · · · · s&s· · · · · · · · · · · · · · ·: · i.iHooi. · · WHOO:i · · wooo4· · · ~s· · · ~ -·: · · · · · · · · · · · · · · 

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

. ., 
\ , 

RELEAEcirBY DATE·· · . TRMSFERRED TO 

~ .. I • --J: . ·.. . ~ ____ ._·. • ....... · , .. __ 
i· ,'; '< .·· ( .j ! -, :~' 

. ' : 

:! 1 ?'. .J:_ .. i I 

f ,; - < I I 
·. ;;: - ~- .) l t=· 
I: ~I -;. "·! f 
'· :~. ~~~-\ ; · 
,; . .. 

' -

1 . 
t 
::i ·­, .. _,, .. 
f: ... / 

; \ _ ·i' 
-~ ' -: I 
. I 

.l -_-, ;-
{ 

~ . -

;.: _' , .. · •. ' 
f .• :• . . . i .. _., ..... c: ) 
' ! ... . 

J, .. , . ; 

t , -. 
'i:, .. 

,· ..... .. -- ... ,_,. __ -, ~ ... , ... . ,... . 

DATE RECEI~ BY . DATE 

.. -:- j : () 
: .. ' ,·.· ' ,- .. • l 

~ r·: . . ·.•. i 
• ., , l 

! ·••~ I 

:· ~ t 

' .. . 
. I 1•· . . . 

·+ 

I ) ~·-- ~----.-J.. __ 

·-·· 

C , 
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. ' ·, 
r .. ,. 
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·'· 

;· 

· ( 

,., 

. ' ,. 
., 
., 

.. .. ! 
.... ; , . 
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; 
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1 lifi 
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 

April 11, 1994 

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

RECORD COPY 

Quality Control Narrative 

Scope 
Two soil samples were submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on March 10, 1994 from TMA/Norcal. The 
samples were analyzed for the USEPA CLP Target Analyte List 
metals, titanium, and cyanide. The analyses were performed 
under TMA/Skinner and Sherman work order S403123. 

Methodology 
The samples were 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 recovery for antimony exceeded the control limit 
requirement. 

The laboratory duplicates for aluminum and lead exceeded the 
control limit requirements. 

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

Respectfully submitted, 

TMA/SKINNER & SHERMAN LABORATORIES, INC. 

stiff:: e~~ 
Lead Chemist 

' 
I 
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WESTINGHOUSE/HANFORD 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: SKINNER & SHERMAN LABS . Contract: 68-02-0039 

Lab Code: SK INER Case No .: N4-03-042 SAS No .: 

SOW No . : ILM02 . l 

SAMPLE NUMBER : 
B0BFH2 
B0BFH4 
B0BFH4D 
B0BFH4S 

Lab Sample ID . 
03123-01S 
03123-02S 
0312.3-0 252 
03 l 2.3-02DS 

Were TCP interelement corrections applied? 
Were TCP background corrections applied ? 

If yes-were raw data generated before 
application of background corr ections? 

Commen ts : 

SDG No . B0BFH2 

Yes/No YES 
Yes/No YES 

Yes/No NO 

I cer tify that this data package is in compliance with the terms and 
condit ions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the co mputer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verified by the following signature . 

Signat ure : _)jjff ~ Pl'1fru-~ Name : Steven R. Provencal 

Date : J.f /11/1"[ Title : Lead Chemist 

COVER PAGE - IN ILM02. l 001 



WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER : 
INORGANIC ANALYSIS DATA SHEET 

808FH2 
Lab Name : SKINNER & SHERMAN LABS . Contra c t : 68-D2-0039 

Lab Code: SKINER Case No . : N4-03-042SAS No . SDG No . 808FH2 

Lab Sample ID : 03123-015 Matrix ( soil/water) : SOIL 

Level ( low/med): LOW Date Received: 03/10/94 

% So lids : 88 . 3 

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

:cAS No . Analyte :concentration C' , I Q M 
I _, 

: 7429-90-5 Aluminum 2620 :t: p 

: 7440-36-0 Antimony 2.6 u N p 

: 7440-38-2 Arsenic 1 . 8 8 p 

: 7440-39-3 Barium 28 . 8 8 p 

:7440-41-7 Beryllium 0 . 18 8 p 

: 7440-43-9 Cadmium 0 . 36 LI p 

: 7440-70-2 Calcium 2790 p 

: 7440-4 7-3 Chromium I 6 . 0 p 

I 7440-48-4 Cobalt 4 . 4 8 ,P 
7440-50-8 Copper 5 . 4 p 

7439-89-6 Iron 9580 p 

7439-92-1 Lead 2 . 5 p 

7439-95-4 Magnesium 1810 p 

7439-96-5 Manganese 128 p 

7439-97-6 Mercury 0 . 06 8, CV' 
7440-02-0 Nickel 3 . 0 s: p 

7440-09-7 ,Potassium 647 s: p 

7782-49-2 :selenium 0 . 59 u: 'P 
7440-22-4 :silver 1 . 1 B p 

7440-23-5 :sodium 458 8 p 

7440-28-0 :n.allium 0 . 78:u p 

7440-62-2 :vanadium 25 . 9 I p I 

7440-66-6 :zinc 21 . 4 I p 
I I 

:cyanide 0.s3:u CA: 
7440-32-6 :Titanium 829 p I 

I 

I _, 

Color Before : GREY Clarity Before: Texture : MEDIUM 

Color After : GREY Clarity After : Artifacts : 

Comments : 

FORM I - IN ILM02 . 1 

002 



971352~.1958 
WESTINGHOUSE/HANFORD 

1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER : 

80BFH4 
Lab Name : SKINNER & SHERMAN LABS . Contract: 68-D2-0039 

Lab Code : SKINER Case No . : N4-03-04 2S AS No . 

Matri1 (soil/water) : SOIL 

Level (low/med): 

% So lids : 

LOW 

92 . 3 

SDG No . : B0BFH2 

Lab Sample ID : 03123-025 

Date Received: 03/10/94 

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

CAS No . Analyte :concentrstion: c : I) M 
I _, 

7429-90-5 Aluminum 5230 :I: p 

7440-36-0 Antimony 2.5 'U N p 

7440-38-2 Arsenic 10 . 1 p 

7440-39-3 Barium 42 . 7 p 

I 7440-41-7 Beryllium 0.34 B p 

:7440-43-9 Cadmium 0 . 4 1 8 p 

:7440-70-2 Calcium 2060 p 

:7440-47-3 Chromium 10 . 5 ,P I 

:7440-48-4 :cc,balt 9 . 3 : 8: :P 
:7440-50-8 :copper 12 . 6 :P 
:7439-89-6 :Iron 22100 p 

:7439-92-1 :Lead 4 . 4 I ,. p I 

:7439-95-4 :Magnesium 3140 p 

7439-96-5 ' Manganese 238 p 

7439-97-6 Mercury 1 . 9 CV 
7440-02-0 Nickel 6 . 5 : 8: p 

7440-09-7 Potassium: 713 : B: p 

7782-49-2 Selenium 0 . se:u: p 

7440- 22 -4 Silver 1 . 9 : 8: p 

7440-23-5 Sodium 545 : 8: p 

7440-28-0 Hiallium 0. 76 u: p 

7440-62-2 Vanadium 63 . 9 p 

,7440-66-6 :zinc 51 . 6 p 

;cyanide 0 . 54 u: CA 
:7440-3 2-6 :Titanium 2250 p 

Color Before : GREY Clarity Before : Telture : MEDIUM 

Color After : GREY Clarity After : Artifacts : 

Comments : 

FORM I - IN ILM02. 1 

003 
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T A 
S1reet AdOress 

971352~ .. 1959 

AIRS/LL 
:.:~·[ ~'H'S A!l'! tLL c.::,, SHff"tlfNTS WfTHllt rHf CO!tTIH(NTAL US A ALAS.(A J.NO l"Of,11 
.. SE -:-~·£ ;N :E.~lt.J. ilC,.~ AIR ;lr,. YBILL FO~ SHtPltlENiS 7'0 P'..•t.:: "J .'flCO ANO AL!. NON U.S. LOCATIONS. 
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WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

GENERAL CHEMISTRY & ORGANICS 
Case No. 03-028 

(TMA/ARLI W.O. No. A4-03-028) 

METALS & NITRATE/NITRITE 
Case No. N4-03-026 

(TMA/Skinner & Sherman W.O. Nos. S4-03-116 & S4-03-101) 

April 22, 1994 

TMA Master Work Order N4-03-026 

TMA 
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p~ 1 TIWNorcal CHAIN l.f CUSTODY 
RCVD: 03/04/94 Dll: 0(/08/94 03/04/94 14:06: 13 

!ED I N4-03-026 
KEEP: 04/08/9~ DISP: S 

~ SNPLE IL'tNTIFICATIOO SllJlED TESTS for FRACTIIIG wit~ wort in l:tPT: SU an~ CATEGtEY 
OlA-S BOBFF9 ARLI : \.A-!014 WH016 11-1195 WH232 
oic=-s· BOBFF9 ... HS .... .. .... ..... AkLi ..... ........ ·:. iii>i4 ... WHDi6' .. iiii9s· .. ~- ...... ..... .. ..... .... . . 
oio=-s· BOBFF9 ... iisi>' ....... .... .. AkLi ............ . ·: . WH<>i4 ... wi«li6' .. WHi9s· .................... ........... . 
i>iE:.s· ili>BFF9 ... Di.ii>' . . . .•... . .. . . ARLi ............. ·:. WHi32 ................... ........................ ..... . 
llllllllllff.a41fllffffflflfflllfflfffffffffffffffffffllfffffffflll ..... 111111111111111111111Hfffffffff 
02A-S BOBFG2 ARLI : WH014 WH016 WH195 WH232 
llllllllllllllfffffllfflffflfflflffllfllffflllflffffffffffflfflffflllfffffllllllllllllllllllllHIIIIIIIII 
03A-S BOBFNJ ARLI : ll-!014 
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Westinghouse Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006481 

Collector R. T. Sickle Con.,any Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay San-pl Ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible San-ple Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

S~le Date Time Nl.llber and Type of 
Nl.llber * Collected Containers Analysis Required Preservative 

BOBFF9 s 2. - :J '-! • .;j <./ 15 ,...,- {I) 250ml Gs J VOA CLP 

BOBFF9 s (1) 250ml aG ✓ Semi-VOA CLP 

BOBFF9 s {I) 250ml Poly/ Metals -CLP TAL Titanlun Mercury 5"00 wJ.. - k0 CPL 

BOBFF9 s (1) 125ml G ✓ Anions F, Cl , so4 EPA 300.0 

BOBFF9 s (1) 125ml P/G ✓ N02 N0:5 EPA 353 . 2 
, 

....o.noi:-i:a ~ ! J.-}- 250ml--aGs- -..fCBLeest ~ -- -2: \ /J , 8080 --- -, , .., 
BOBFF9 s ( 1) 125ml G I Cyanide CPL 

BOBFF9 s I (1) 125ml Gs .../ Kerosene 8015H 

BOBFF9 s 
V \fl (1) 1000ml Poly Gross Alpha/Beta EP-10; GallDl8 Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 

Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
✓ U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 

Pu-238/239/240 , EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241 , Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

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

zd~ .,,,F,'/--: 'J.,/ R/< 3/J/q4 j)j ~,1"11 .J.1 
DL • Drun Liquids SL• Sludge 

/:WO OS• Drun Solids SO • Sol Id 
L • LI quid T • Tissue 

tJ;f r%tn'l71)DM 3/)f:?4 OQ4r{ x~;. 13~ 1<. · t3lu/V1 0 • Oil " • Water 
s • Soil IJI • IJI pe - 3-4-9'{ 

X = Other 1000 

LABORATORY SECTION Received By Title Date/Time 

Final SMple Dfapoaftfon Disposal Metnoa: Disposed by: Date/T1me: 
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Westinghouse Pa<1e 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006484 

Collector R. T. Sickle C011"8nY Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay S~l ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible S~le Hazards/Remarks None detected 
Special Handling and/or Storage Keep cool 

S~le Date Time Nuooer and Type of 
Nuooer * Collected Containers Analysis Required Preservative 

/f08h/3 s Al- ~~ 08'/S (1') zso,,., o..{,s- I \bf\ Ct..P 
BOBFG2 s ~., . 2 .;-:~ '-I /2.0() (1) 250ml Gs ✓ VOA CLP 

BOBFG2 s I ( (1) 
( 

250ml aG ✓ Semi ·VOA CLP 

BOBFG2 s I ( (1) 250ml Poly ✓ Metals ·CLP TAL Titaniun Mercury CPL 

BOBFG2 s \ (1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFG2 s \ \ ( 1) 125ml P/G ./ NOz NO-_s EPA 353.2 

\ 
~ "j _,,. 

,-Be:~:;: ~ (1) 250ml aGs PCB/Pest ,~.)c- ,I ( 8080 .., - -
- - - h 

/' &"""' - - T 

BOBFG2 s I (1) 125ml G j Cyanide CPL 

BOBFG2 s (1) 125ml Gs ✓ Kerosene 8015M 

BOBFG2 s s I (1) 1000ml Poly Gross Alpha/Beta EP·10; Ganma Spec. Cs-134/137, Co·60, K·40, Eu-152/154/155, 
I Ru-106, Na·22 RC·30; Total Uranlun EA·01C; 

l J/ V U-235/234/238 EP·70, 71, 5; Np·237 RC·101A, 622, EP·S; 
Pu-238/239/240 EP·80, 81, 5; 1·129 RC·25, 603; 
Sr·90 RC·306, 303, 309, 304; Tc·99 RC·24, 604; 
Am-241, Cm·244 EP·80, 91, 92, 93, 5; Se·79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
Relinquished By / Date Time Received By A • Air SE "' Sediment 

~~/~p;-- 3/!/q4 j)j ~J,H,JA 
DL • Drun Liquids SL• Sludge 

S.-c /f-"? /.2.CO DS • Drun Sol Ids SO = Sol id 

[d ~,:y(J~ ti) A 8l31l4 
L • Liquid T • Tissue 

tYt46 0 • Oil "' • I.later 
s "' Soil IJI • IJipe ,- I 

'?~~} /?,~ II.. .!)/ (/M 
X "'Other 1:,-L/ -9'-I IOOO 

l.ABOUTORY SECTION Received By Title Date/T1me 

final Saple Dlapoaltlon Disposal Method: 01 sposed l)y: Date/Time: 

I 

~ 
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············ •· .. -• ...... .0 .. 0:.(1(1~;_ 

' 
., Wb-\- c.., SAMPLE LOG-IN SHEET 

~ 
.. \ LAB MANE : TMAfARU PACE: ·of . 

REC€lVEO BY (PRlNT NAXE): • 'J2w-J}<(V\_ 0H-f\-C:7t .. -, LOC · IN · OATE : "½/-::,-( °I <-I 
' ,.,,,.,,.. - },,;;!------ ~ VL/{_ /. r/-. . 

RECEIVED BY (SIGNATURE): 

\ I ,y , 

CORRESPONDING 
\ 

$1!1 L- L{ (7-
.-

l ICE CHEST NO •. EPA SAMPLE ASSIGNED REMARKS: I 

SAMPLE ·. TAG LAB CONDITION OF 
# I # If SAMPLE SHIPMENT,ETC '. 

REMARKS: ·~9~;:) ~ ffl--0 ?>-oJt 
1. custody Seal(c) ~t / Abscnt• ~oPFNE:> At{-cl';)-o~'o 

lntac / Brokcn (boV?FP1 . fr!{ .-{}?;7-0 )i; 
.rJ/N...,. ..... _ ,,...J, ,_, , .....,_ 

2. Custody Seal -Noc: 'J , . , ,, 
pcs' 

3. Chain of custody 
Records e,-~,· 

4. Traffic Report• e, Abscnt• -
Of' Pocking Llat 

S. Airbill 

~"'"'" Absent• 

6. Alrbill No.: 
p,-~S ~~ -, •-::- ,,,, '.· ~ I 

t. ~le Tags ~ Ab<fflt• 
I 

8. S~c Tag Not Lf ctec / 
N ra of CU:stody 

/ 
9. S~lc Condition: e, / Brolccn* / / 

no / 
10.0ocs infonMtion t) No* / 

on custody V records, . traffic 
reports, and 

/ sen,:,le tag& agree? 

~J\W~~ 
/ 

/ 
11.0atc Recicved at Lab: 0-;(~{CJl/ / 
12.T~ of Ice chCi;t y •c I 
13.Tiine Recieved: O{ 't?J ti / 

SAMPLE TRANSFER I 
fractioo: ~ I 
Areal:¼- I 
Sy: N C>c- I 
On: N\r< I , 

• C:O,,teot SUO end etteQh r.aord ot r••olutlon 
1\nl....d fly: ________________ _ LOQ(>Oolt Ho.: .-J )P.-

L~t>ool< P•~ Ho.: -~t!~)f?v~----­
l'OPU OC • I 

0.t• : 

' ~J I 

r.'/ 
/ 

/ 
/ -

/ 
/ 

/ 
/ 

/ 
/ 

£"', 

i/ 
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, • · 1o- .. .. .... , ..a;•, l~: - .. ~ .. . , __ 

·. __ ,j~::fi. ~: /NORt:AL______ .. 'I ------------..----------1'-,•~.-~--+· 
StreelAddr~ - . : ' "".. ,·>'. , . 

. Z0 3C!~itGHT i~E _. 
~'1., . Stale 

:.·-) . 

·;Jj 
·',I 
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. . /'.ACKAGE , : • t • !(~ .U .:J 0 .,. · ·· ' 
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00000 5' 
TMA/ARLI 
TI>c.--o Analytical IDc. 

RADIATION DOSE RATE SURVEY FORM 

Date 3 / 711 lf" COMPANY A/ Jl /<. C { U/ J/-c OTHER ORD # 

Surveyor's Name __ ffetv?t=~' ~~~~/)~. -~.:::IL~~~~--------___:_ ______ _ 

72...~1/~6/73 

Model No. HP-210 l ESP-1 Model No. AC-3-7 l ESP-1 

Serial Nos. 710289 l 02619 Serial Nos. 407726 l 02628 

Calibration Date fl/ 17 (_ 1JJ Calibration Date 1/ Iv/ 1.J 

Instrument Calibration Factor {P_ , 2?t? Instrument Calibration Factor /J,/1 L 

Sample Locatloa HP-210 HP-210 HP-210 AC-3-7 AC·3•7 AC.3-7 y:m11ge 01" Activity, 
CPM Factor- DPM CPM Factor- DPM re11kaee? nCi/mL or-

nCi/r 

Dackground %,tJ /. !l 

Consistency ?lYtJ tf?, 2-'ll 'MJ~- p,Jf) 

Smears: 

)kt/ 417 3 §. r{) 7.~ 

£~-bl (/1@(1~ 12-,01 ~.PFCJ-~ 8-7~ ~ .41. 
u 

ioo f@2-
7 3de ~t'/4 --==.. 2 , I 

'{ 

Comments: v ,, L- ~vf'< n Ctz_ ' 'vt/' 
AIIOK Approved Bii) l-'"J2- • 2tP&~t./l1 

}/)/qf Not OK Date ~ 11 \) ~F1 ~ _srp ~A_f/lA 
A/J L.//J K/0 008 F 

FORM SOP-075.1 

~ 
"quality environmental services" 



97~352~.196? 

GENERAL CHEMISTRY RESULTS 

CASE NO. 03-028 

Sample #s: 

BOBFF9 BOBFG2 

CASE NARRATIVE 

Duplicate analysis on sample BOBFF9 (A4-03-028-
03D) revealved a% RPO for Chloride and Fluoride 
of 36. 8% and 35. 3% respectively and 17 .4 for 
Sulfate. In addition, the matrix spike for 
Fluoride (A4-03-028-02F) yielded a 77% recovery . 
The high RPDs and the low % recovery can be 
attributed to an inhomogeneous sample and matrix 
interference . 

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

Maureen Parrish 

0000 06 
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TMA Inc. REPORT 

Received: 03/04/94 

REPORT Westinghouse Hanford Company 
TO 345 Hills 

Richland, WA 99352 

ATTEN Ms . Briana Colley 

CLIENT WHC SAMPLES .....i 

04/21/94 13:59:29 

PREPARED Thermo Analytical, Inc. 
BY 160 Taylor Street 

Monrovia, CA 91016 

ATTEN Ms . Carole Harris 
PHONE 818-357-3247 

000007 
Work Order# A4 - 03-028 

CERTIFIED BY 

CONTACT MKP CIH 

COMPANY Westinghouse Hanford Company 
FACILITY 

This report is for the sole and exclusive use of the client 
to whom it is addressed and represents only those samples 

WORK ID SAF # 93-263 CLP 
TAKEN By Westinghouse Staff 
TRANS Federal Express 

herein described. Samples not destroyed in testing are re­
tained a maximum of 30 days unless othen,,ise requested. 

TYPE =S~o~i=l~-----------­
P.O. # N4-03-026-SU-AR 

INVOICE under separate cover 

SAMPLE IDENTIFICATION 
01 B0BFN3 
01 B0BFN3 MS 
01 B0BFN3 MSD 
02 B0BFG2 
02 B0BFG2 MS 
02 B0BFG2 MSD 
02 B0BFG2 
02 B0BFG2 MS 
02 "B0BFG2 
03 B0BFF9 
03 B0BFF9 Duplicate 
03 B0BFF9 
03 B0BFF9 MS 
03 B0BFF9 MSD 
04 Lab blank 
04 =L-=C=-S ___________ _ 

04 KBLK0311 

TEST CODES and NAMES used on this workorder 
8015E3 8015M (Extractable) Form 3 
8015MS EPA 8015M EXTRACT. 
BLKSUM Method Blank Summary 
BNCLPS CLP Semivol. Solid 
IC AN Anions Extraction Solids 
WCCLPL Anions & Wet Chem. 
WCCLPS Anions in Solids 
WCLCS 
WCL S 
WCQCD 
wcocs 
WF S 

Lab Control Sample Summary 
Chloride in Solids - WH216 
Quality Control Summary 
Quality Control Summary 
Fluoride in Solids 

WMOIST Moisture 
WPH S pH of Solids 
WSO4 S Sulfate (in Solids) 



000009 
TMA Inc. REPORT Work Order# A4-03-028 

Received: 03/04/94 Results by Sample 

SAMPLE ID _B~0~B_FG~2 _________ _ FRACTION 028 TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected ~0=2~/=2=5~/~9~4'------ Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

Chloride 300 . 0 3 . 1 mg/kg 1.0 

Fluoride 300 . 0 <0. 5 mg/kg 0.5 

Sulfate 300.0 1 0 mg/kg 5 

FORM I 



000010 

'l'MA Inc. REPORT Work Order# A4 - 03-028 

Received: 03/04/94 Results by Sample 

SAMPLE ID _B_0_B_FF~9 _________ _ FRACTION 03C TEST CODE WCCLPS NAME Anions in Solids 

Date & Time Collected ~0=2~/=2~4~/~9~4~---- Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 

ANALYSIS METHOD RESULT UNITS LIMIT 

Chloride 300 . 0 4 . 5 mg/kg 1.0 

Fluoride 300 . 0 4 . 0 mg/kg 0.5 

Sulfate 300 . 0 10 mg/kg 5 

FORM I 



97~352~ 1971 0000 Tdl 

LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

CASE NARRATIVE 

TMA/ARLI 

03-028 

WESTINGHOUSE HANFORD COMPANY 

March 04, 1994 

1.0 DESCRIPTION OF CASE 

2. 0 

3 . 0 

Three soil samples were 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 for Kerosene (K) were analyzed according to the 
SW-846 Method 8015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B0BFN3 A4-03-028-01A V SOIL 
B0BFN3 MS A4-03-028-01B V SOIL 
B0BFN3 MSD A4-03-028-01C V SOIL 
B0BFG2 A4-03-028-02A V SOIL 
B0BFG2 A4-03-028-02B sv SOIL 
B0BFG2 MS A4-03-028-02C sv SOIL 
B0BFG2 MSD A4-03-028-02D sv SOIL 
B0BFG2 A4-03-028-02G K SOIL 
B0BFF9 A4-03-028-03A V SOIL 
B0BFF9 A4-03-028-03B sv SOIL 
B0BFF9 A4-03-028-03E K SOIL 
B0BFF9 MS A4-03-028-03F K SOIL 
B0BFF9 MSD A4-03-028-03G 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. 

Acetone was detected at concentrations above the CRQL in 
several samples, including the MS and MSD. Chloroform, 



tr'! ~ 1:5·,u I t1.,'? 
.., / ~ ~I l.T.. .I l 1 ... 

000013 

4-Methyl-2-pentanone, Chloromethane, and Methylene Chloride 
were detected in seve ral samples at concentrations below the 
CRQL. 

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

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 at concentrations above the 
CRQL in several samples, including the blank, MS, and MSD. 

All of the 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 03/05/94 and was analyzed 
according to the SW-846 Method 8015M. The %RSD in the all of 
the initial calibrations and the %D in the continuing 
calibrations were below their 20% and 15% limits, 
respectively. 

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

SAMPLE NOTES 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the required 
holding times. Approximately 20 g of each sample were 
extracted and concentrated to 5 mL. 

The surrogate o-Terphenyl was added to each sample, and the 
recoveries ranged from 78% to 88%. - However, since the 
reporting forms could not accommodate the surrogate recovery 
results, the data was included in the "Additional Raw Data" 
poriton of the pack age. 



9}1352~.19?:3 
00007/f' 

The matrix spike and matrix spike duplicate recovery for 
Kerosene was 80%. The LCS, KLCS0311, was prepared at the same 
time and had a Kerosene spike recovery of 80%. The LCS 
results were included in the "Additional Raw Data" portion of 
the package. No Kerosene was detected in any of the unspiked 
samples. · 

All of the QC results were within the limits specified by the 
SW-846 Method 8015M. 

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 
diskette is authorized by the Laboratory Manager or his designees, as 
verified by the following signatures. 

Nicole Roth 
Program Manager 

~~~ 
Maureen Parrish '(/4tf(?'f 
Program Manager 
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lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFF9 
Lab Name: ~T~MA==/~A=R=L=I ___________ _ Contract: ~WH=-=C'-------

Lab Code: TMALA Case No.: 03028 SAS No . : ""'N"""A'----- SDG No . : NA ---
Matrix: (soil/water) SOIL Lab Sample ID: A403028-03A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40309Rll 

Level: (low/med) =L=O=W __ Date Received: 03/04/94 

% Moisture: not dee. __ 4 Date Analyzed: 03/09/94 

GC Column: =-P"-"A=C=K'----­

Soi l Extract Volume: 

ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 1.0 

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 - 0 l - 4 - - - - - - - - - Vinyl Chloride _______ _ 
75-00-3---------Chloroethane 

.,,.----,.--,,-------
75 - 09 - 2 - - - - - - - - - Methylene Chloride _____ _ 
67-64-1---------Acetone 
75-15-0---------Carbon -D~i_s_u~l-f~i~d~e-------
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 - Di ch lo roe thane ------78-93-3---------2-Butanone ----------71 - 55 - 6 - - - - - - - - - 1, 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-Dichloropropene 
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 - - - - - - - - Chlo robe n z en e ---------100-41-4--------Ethylbenzene ---------100 - 42 - 5 - - - - - - - - Styrene --,-------::-,---------
1330 - 20 - 7 - - - - - - - Xylene (total) --------

FORM I VOA 

10 
10 
10 
10 

3 
20 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

u 
u 
u 
u 
BJ 
B 
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 



97i3524 .. 197S 0000 7G 
lE EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

B0BFF9 
Lab Name: =T~MA=-=-/~AR=L=I,_ _______ _ Contract: ~WH=C ___ _ 

Lab Code: TMALA Case No.: 03028 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level : (low/med) LOW 

% Moi sture: not dee. __ 4 

GC Column: ~P=A=C=K'-----­

So-il Extract Volume: 

ID: 

Number TICs found: __ 1 

2.00 (mm) 

(uL) 

CAS NUMBER COMPOUND NAME 

1. UNKNOWN ALKENE 

SAS No . : _N_A __ _ SDG No . : =N~A'----_ 

Lab Sample ID: A403028-03A 

Lab File ID: 40309Rll 

Date Received: 03/04/94 

Date Analyzed: 03/09/94 

Dilution Factor: 1.0 

Soil Aliquot Volume: __ (uL) 

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

RT 
----------------

26.62 

EST. CONC. 

9 

Q 

===== 
J 

FORM I VOA-TIC 3 /90 



000077 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFG2 
Lab Name: ~T~MA==-/~AR=L=I~--------- Contract: ~W=H~C'------

Lab Code: TMALA Case No.: 03028 SAS No. : ~NA~-- SDG No. : =N-=-=A'--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403028-02A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40309R10 

Level: (low/med) LOW Date Received: 03/04/94 

% Moisture: not dee. __ 5 Date Analyzed: 03/09/94 

GC Column: =P=A=C=K-'----­

Soil Extract Volume: 

ID: 2.00 (mm) 

(uL) 

Dilution Factor: 1.0 

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 - 0 l - 4 - - - - - - - - - Vinyl Chloride _______ _ 
75-00-3---------Chloroethane ---------75 - 09 - 2 - - - - - - - - - Methylene Chloride ------
67-64-1---------Acetone 

---:----:-:=-:---:---------
75 - 15 - 0 - - - - - - - - - Carbon Disulfide -------
75-35-4---------1,1-Dichloroethene ------
75-34-3---------1,1-Dichloroethane ---,------,--
540 - 59 - 0 - - - - - - - -1, 2 - Dichloroe thene (total) 
67-66-3---------Chloroform ----------107 - 06 - 2 - - - - - - - - 1, 2 - Di ch lo roe thane ------78-93-3---------2-Butanone -----------71 - 55 - 6 - - - - - - - - - 1, 1, 1 - 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---------1,1,2-Trichloroethane ----71-43-2---------Benzene ----,------------10061 - 02 - 6 - - - - - - trans - 1, 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 - - - - - - - - Tetra ch lo roe then e --,------
79 - 34 - 5 - - - - - - - - - 1, 1, 2, 2 - Tetra ch lo roe thane 
108-88-3 - -------Toluene __________ ~~~-
108-90-7--------Chlorobenzene ---------100-41-4--------Ethylbenzene ---------100 - 42 - 5 - - - - - - - - Styrene --,-------,:--,----------
1330 - 20 - 7 - - - - - - -Xylene (total) --------

FORM I VOA 

1 J 
11 u 
11 u 
11 u 

3 BJ 
19 B 
11 u 
11 u 
11 u 
11 u 

2 J 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

3/90 



lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA=-=-/~AR=L~I'---------- Contract: ~WH-=-=C ___ _ 

000078 
EPA SAMPLE NO. 

B0BFG2 

Lab Code: TMALA Case No.: 03028 SAS No. : _N_A __ _ SDG No. : =-NA=---

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) =L=O~W __ 

% Moisture: not dee . __ 5 

GC Column: ~P=A=C=K'---­

Soil Extract Volume: 

ID: 

Number TICs found: __ o 

2. 00 (mm) 

(uL) 

Lab Sample ID: A403028-02A 

Lab File ID: 40309Rl0 

Date Received: 03/04/94 

Date Analyzed: 03/09/94 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

FORM I VOA-TIC 3/90 



000079 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFN3 
Lab Name: ~T~MA~/~AR=L=I~--------- Contract: ~WH=-=C'-----

Lab Code: TMALA Case No.: 03028 SAS No . : =N=A~-- SDG No. : =N=A~-

Matrix: (soil/water) SOIL Lab Sample ID: A403028-01A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40309R07 

Level: (low/med) LOW Date Received: 03 /04 /94 

% Moisture: not dee. __ o Date Analyzed: 03/09/94 

GC Column: =P=A=C=K-=----­

Soil Extract Volume: 

ID: 2.00 (mm) 

(uL) 

Dilution Factor: 1. 0 

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 - 0 - - - - - - - - - Carbon Disulfide -------
75-35-4---------1,1-Dichloroethene ------75-34-3---------1,1-Dichloroethane ------540-59-0--------1,2-Dichloroethene (total) 
67-66-3---------Chloroform ----------107 - 06 - 2 - - - - - - - - 1, 2 - Di ch lo roe thane ------78-93-3---------2-Butanone ------------7 l - 55 - 6 - - - - - - - - - 1, 1, 1 - Tri ch lo roe thane 
56-23-5---------Carbon Tetrachloride----
75-27-4---------Bromodichloromethane -----78-87-5---------l,2-Dichloropropane -----
10061-01-5------cis-l,3-Dichloropropene 
79-01-6---------Trichloroethene ---
124-48-1--------Dibromochloromethane -----79-00-5---------1,1,2-Trichloroethane ----7l-43-2---------Benzene ---,-~,--------l0061 - 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--------Tetrachlor_o_e_t~h_e_n_e ______ _ 
79-34-5-- - ------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene __________ -_-_-_-
108-90-7--------Chlorobenzene ---------
100-41-4--------Ethylbenzene ---------100 - 42 - 5 - - - - - - - - Styrene -,----,---------l330 - 20 - 7 - - - - - - - Xylene (total) --------

FORM I VOA 

10 u 
10 u 
10 u 
10 u 

3 BJ 
10 u 
10 u 
10 u 
10 u 
10 u 

1 J 
10 u 
10 u 
10 u 
10 u 
l0 u 
l0 u 
10 u 
10 u 
10 u 
10 u 
l0 u 
10 u 
10 u 

2 J 
10 u 
10 u 
10 u 
10 u 
l0 u 
10 u 
10 u 
10 u 

3/90 



9 . ., ii zJ5zu I a79 
J n t '* 11 , 000080 

lE EPA SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
B0BFN3 

Lab Name: TMA/ARLI -~--~-------- Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No.: 03028 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __ o 

GC Column: PACK ~~'----- ID: 

Soil Extract Volume: 

Number TICs found: __ 1 

2. O O (mm) 

(uL) 

CAS NUMBER COMPOUND NAME 

1. UNKNOWN HYDROCARBON 

SAS No. : =N~A'---- SDG No.: NA 
~'----

Lab Sample ID: A403028-01A 

Lab File ID: 40309R07 

Date Received: 03/04/94 

Date Analyzed: 03/09/94 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

RT EST. CONC. Q 
---------------- ============= ===== 

26.67 6 J 

FORM I VOA-TIC 3/90 



97135ZY~l981J 000081 
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFF9 
Lab Name: =T~MA=<-/~AR=L=I~-------- Contract: ~WH==C ___ _ 

Lab Code: TMALA Case No.: 03028 SAS No . : _N_A __ _ SDG No . : =N=-=A _____ _ 

Matrix: (soil/water) SOIL Lab Sample ID: A403028-03B 

Sample wt/vol : 30. 5 (g/mL) _G_ Lab File ID: 40330106 

Level : (low/med) =L=O=W __ Date Received: 03/04/94 

% Moisture: 4 decanted: (Y/N) N__ Date Extracted: 03/09/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ---=2 ..;...• -=-0 ( uL) Dilution Factor: 1.0 

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

:~ 

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

108-95-2--------Phenol ------------111 - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether ---95-57-8---------2-Chlorophenol _______ _ 
541-73-1--------1,3-Dichlorobenzene -----106-46-7--------1,4-Dichlorobenzene -----95-50-1---------1,2-Dichlorobenzene -----95-48-7---------2-Methylphenol --------108 - 60 - 1 - - - - - - - - 2, 2 ' - ox y bis ( 1 - Chlo r op r op an e) 
106-44-5--------4-Methylphenol -
621-64-7--------N-Nitroso-Di-n-Propylamine 
67-72-1---------Hexachloroethane ______ -_-_-_ 
98-95-3---------Nitrobenzene ---------78 - 59 - 1 - - - - - - - - - Is op ho r one ----------88 - 75 - 5 - - - - - - - - - 2 - Nitro phenol ,,...---,,-------
105-67-9--------2,4-Dimethylphenol 

-,-----,-----
111 - 91 - 1 - - - - - - - - bis ( 2 - Chlo roe tho x y) Methane 
120-83-2--------2,4-Dichlorophenol _____ -_-_-_ 
120-82-1--------1,2,4-Trichlorobenzene ----91-20-3--- - -----Naphthalene 
106-47-8--------4-Chloroani~l~i-n_e _______ _ 
87-68-3---------Hexachlorobutadiene -----=----59-50-7---------4-Chloro-3-Methylphenol ---91-57-6---------2-Methylnaphthalene -----
77-47-4---------Hexachlorocyclopentadiene 
88-06-2---------2,4,6-Trichlorophenol __ ==== 
95-95-4---------2,4,5-Trichlorophenol ----
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline -----
131-11-3 - -------Dimethylphthalate -------
208-96-8--------Acenaphthylene 
99-09-2---------3-Nitroaniline _______ _ 
83-32-9---------Acenaphthene :-----,,-------51 - 28 - 5 - - - - - - - - - 2, 4 - Dini tr op hen o l -------

FORM I SV - 1 

340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
820 
340 
820 
340 
340 
820 
340 
820 

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 

Q 

3/90 



97i35Z~ .. 1981 000082 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFF9 
Lab Name: ~T~MA=-=-/~AR==L=I=---------- Contract: ~WH~C~----

Lab Code: TMALA Case No.: 03028 SAS No. : =N=A'---- SDG No . : =N=A'--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403028-03B 

Sample wt/vol: 30. 5 (g/mL) _G_ Lab File ID: 40330106 

Level: (low/med) LOW Date Received: 03/04/94 

% Moisture: 4 decanted: (Y/N) N__ Date Extracted: 03/09/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----=2 ...... ___ 0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) L_ pH: __JL_§. 

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

100-02-7--------4-Nitrophenol ---------132-64-9--------Dibenzofuran -----------121 - 14 - 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 ------------534-52-1--------4,6-Dinitro-2-methylphenol 
86-30-6---------N-Nitrosodiphenylamine (1)--
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 - - - - - - - - - Butyl be n z y l p ht ha late -----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--------Benzo(b)Fluoranthene -----

-----
207-08-9--------Benzo(k)Fluoranthene -----50-32-8---------Benzo(a)Pyrene -::--:--------193 - 39 - 5 - - - - - - - - Ind en o ( 1, 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 Diphenylamine 

FORM I SV-2 

820 
340 
340 
340 
340 
340 
340 
820 
820 
340 
340 
340 
820 
340 
340 
340 
780 
340 
340 
340 
340 
340 
340 
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 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



97 a 3" S'JU I go? ... , 1' (~If .J'h~ 

lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA~/~AR=L=I=----------- Contract: ~W=H=C=------

000083 
EPA SAMPLE NO . 

B0BFF9 

Lab Code: TMALA Case No. : 03028 SAS No . : =N=A=----- SDG No.: NA ='---

Matrix: (soil/water) SOIL 

Sample wt/vol : 30. 5 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: 4 decanted: (Y/N) R__ 

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: ----=2...,_. -=-0 (UL) 

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

Number TICs found: __ 5 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

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

A403028-03B 

40330106 

03/04/94 

03/09/94 

03/30/94 

1.0 

CAS NUMBER COMPOUND NAME 

UNKNOWN HYDROCARBON 

RT EST. CONC. Q 

:~ 

================ 
1. 
2. 
3. 
4 . 541-02-6 
5 . 

UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
DECAMETHYLCYCLOPENTASILOXANE 
UNKNOWN ALKANE 

FORM I SV-TIC 

- ---------------
5.55 
5.82 
6.05 
9.18 

27.95 

------======= 
1500 

380 
240 
170 
170 

===== 
BJ 
J 
BJ 
JN 
J 

3/90 



97;35z~i"l98:3 000084 
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFG2 
Lab Name: ~T~MA~/~AR~L=I~--------- Contract: ..:....:.WH==C ___ _ 

Lab Code: TMALA Case No.: 03028 SAS No. : =NA=-=--- SDG No. : =N=-=A'--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403028-02B 

Sample wt/vol: 30. 4 (g/mL) _G_ Lab File ID: 40330103 

Level: (low/med) =L-=-O..:....:.W __ Date Received: 03/04/94 

% Moisture: 5 decanted: (Y/N) N_ Date Extracted: 03/09/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Irijection Volume: ----=2-=-. ..;a.0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) J_ pH: 4.4 

,: 

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

108-95-2--------Phenol --=--=-----=---=-=---=-------111 - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether ---95-57-8---------2-Chlorophenol --------
541 - 73 - l - - - - - - - - 1, 3 - Di ch lo robe n z en e -----106-46-7--------1,4-Dichlorobenzene -----95-50-1---------1,2-Dichlorobenzene -----95-48-7---------2-Methylphenol _______ _ 
108-60-1--------2,2'-oxybis(l-Chloropropane) 
106-44-5--------4-Methylphenol -
621-64-7--------N-Nitroso-Di-n-Propylamine 
67-72-1---------Hexachloroethane ______ -_-_-_ 
98-95-3---------Nitrobenzene ---------78 - 59 - l - - - - - - - - - Is op ho r one ----------88 - 75 - 5 - - - - - - - - - 2 - Nitro phenol ---------105 - 67 - 9 - - - - - - - - 2, 4 - Dimethyl phenol -,-------
lll-91-l--------bis(2-Chloroethoxy)Methane 
120-83-2--------2,4-Dichlorophenol ____ === 
120-82-1--------1,2,4-Trichlorobenzene ----91-20-3---------Naphthalene ---,,---------106 - 47 - 8 - - - - - - - - 4 - Chlo roan i line 
87-68-3---------Hexachlorobutad~i-e_n_e _____ _ 
59-50-7---------4-Chloro-3-Methylphenol ---91-57-6---------2-Methylnaphthalene --,-----
77-47-4---------Hexachlorocyclopentadiene 
88-06-2---------2,4,6-Trichlorophenol __ ==== 
95-95-4---------2,4,5-Trichlorophenol ----
91-58-7---------2-Chloronaphthalene -----
88-74-4---------2-Nitroaniline --------13 l - l l - 3 - - - - - - - - Dimethyl p ht ha late ------208-96-8--------Acenaphthylene 
99-09-2---------3-Nitroaniline _______ _ 
83-32-9---------Acenaphthene .,....----------5 l - 28 - 5 - - - - - - - - - 2, 4 - Dini tr op hen o l ------

FORM I SV-1 

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

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 

Q 

3/90 



000085' 
lC EPA SAMPLE NO . 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFG2 
Lab Name: =T~MA=-=/~AR=L=I=---------- Contract: _WH~C ___ _ 

Lab Code: TMALA Case No.: 03028 SAS No. : """N"""A'---- SDG No. : ~N=A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403028-02B 

Sample wt/vol: 30. 4 (g/mL) _G_ Lab File ID: 40330I03 

Level: (low/med) LOW Date Received: 03/04/94 

% Moisture: 5 decanted: (Y/N) N.__ Date Extracted: 03/09/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ---=2~. ~0 ( UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) ¥.__ pH: --1...:...1. 

·f _ 

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

100-02-7--------4-Nitrophenol ---------132-64-9--------Dibenzofuran ---------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 - methyl 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 ------
120-12-7--------Anthracene ----------86 - 74 - 8 - - - - - - - - - Car b a z o le -=---=---=----=---------84 - 74 - 2 - - - - - - - - - Di-n-Butylphthalate 
206-44-0--------Fluoranthene -----
129-00-0--------Pyrene ---=---=----=---=-------85 - 68 - 7 - - - - - - - - - Butyl be n z y l p ht ha late -----
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 Diphenylamine 

· FORM I SV-2 
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760 
340 
340 
340 
340 
340 
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340 
340 
340 
340 
340 
340 
340 
340 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

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

OOOOE. 
EPA SAMPLE NO . 

B0BFG2 

Lab Code: TMALA Case No.: 03028 SAS No . : _N_A __ _ SDG No. : =-NA=-=----

Matrix: (soil/water) SOIL Lab Sample ID: A403028-02B 

Sample wt/vol: 30 .4 (g/mL) _G_ Lab File ID: 40330I03 

Level: (low/med) LOW Date Received: 03/04/94 

%- Moisture: 5 decanted: (Y/N) N._ Date Extracted: 03/09/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

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

GPC Cleanup: (Y/N) L_ pH: id 

Number TICs found: _il 
CONCENTRATION UNITS: 
(ug/L- or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

---------------- ---------------------------- ======== ------------------ -----
1. UNKNOWN HYDROCARBON 5.53 17000 BJ 
2. UNKNOWN KETONE 5.82 380 BJ 
3 . UNKNOWN HYDROCARBON 6.05 420 BJ 
4. UNKNOWN HYDROCARBON 7.90 140 J 
5. 541-02-6 DECAMETHYLCYCLOPENTASILOXANE 9.18 100 JN 
6. UNKNOWN HYDROCARBON -15 . 65 620 BJ 
7 . 126-73-8 PHOSPHORIC ACID TRIBUTYL EST 16 . 30 550 JN 
8. UNKNOWN HYDROCARBON 17.62 100 J 
9 . 10544-50-0 MOLECULAR SULFUR 21.18 240 JN 

10. UNKNOWN HYDROCARBON 21 . 77 140 J 
11. UNKNOWN CARBOXYLIC ACID ESTE 25.07 170 J 

FORM I SV- TIC 3/90 



'll(A Inc. 

Rece ived: 03/04/94 
REPORT 

Results by Sample 

0003 76 
Work Order# A4-03-028 

SAMPLE I D =B=0=B=FG~2 _________ _ FRACTION 02G TEST CODE 8015MS NAME BPA 8015M EXTRACT. 
Date & Time Collected 02/25/94 Category _____ _ 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Matrix: SOIL 
Dat e Analyzed: 03/13/94 

Dilution factor: 1.00 
Concentration Units: mg/Kg 

Sample 
Compound Result 

Kerosene Range ND 

Cl0 - C16 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

PQL 

10 

NA 

NA 

NA 

ND Not detected at the specified limits 

Form I 



Recei ved : 03/04/94 

9.· '"l ii 1:5~?u 198'7 
/ I .. J, (., '-J ... ~ •I 

TMA Inc. REPORT 
Resul.ts by Sample 

00037 8 

Work Order# A4-03 - 028 

SAMPLE ID _B~0B_FF_9 _________ _ FRACTION 03B TEST CODE 8015MS NAME BPA 8015M EXTRACT. 
Date & Time Collected 02/24/94 Category _____ _ 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Matrix : SOIL 
Date Analyzed : 03/13/94 

Dilution factor: 1.00 

Concentration Units: mg/Kg 

Sample 
Compound Result 

Kerosene Range ND 

Cl0 - C16 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

PQL 

10 

NA 

NA 

NA 

ND= Not detected at the specified limits 

Form I 



9:71352~ 19Ba 

Page 1 
Received: 03/08/94 

REPORT TMA/NORCAL 
TO 2030 ~right Avenue 

Richmond, CA 94804 

ATTEN Dan Steurmer 

._ T N A ._ REPORT 

04/11/94 08:58:15 

PREPARED Thermo Analytical, Inc. 
BY 300 Second Avenue 

P.O. Box 521 
~altham, MA 02254 

ATTEN Client Services 
PHONE (617) 890-7200 

York Order• S4-03-101 

CERT! FI ED BY 

CONTACT ~D_P ___ _ 

CLIENT HANFORD NOR 
COMPANY TMA/NORCAL Hanford 

FACILI TY Richmond CA 

SAMPLES 2 

\.IORK ID N4-03-026 
TAKEN By Client 
TRANS ~F ... ed .... e __ x ___________ _ 

TYPE 2 SOILS 
P.O. # N4-03·026 

INVOICE under separate cover 

SAMPLE IDENTIFICATION 

Q1 BOBFF9 
TEST al>ES and IIANES used on this worlcorder 

NITR S Nitrate/Nitrite in Soils 
Q1 BOBFF9D 
01 BOBFF9S 
02 B0BFG2 
.Q1 LCSS 

Tia npan ii readered upon all of Ibo following condi-: Ski,,_ a. .._,, Laboratories, Inc. , mains ownenhip of Ibis report lllllil auocialed submitted 
imaioe ii lllliltied. Expert witneu eervic .. shall be available in conjllllaiaa with lhi1 report only if prior notification of Ibis potenlial requirement was made 
and accq,ced, before Ibo anaJysi<. Client will be responsible for Skinner a. Sliaman cosu and consulting fees if our services arc required by subpoena or od>erwise 
in lepl procealinp. Tow liability is limited to Ibo invoi1:c amount. 1lie -1ts !isled n:fcr only to leSled umplca and ~cable pararncWI. Samples an: nor 
amlyaed in accordance with New York Slate protocol unlea indicaled. Pradioct cndoncmenr i• neither inferred nor implied. SkiDDU &. Sherman Laborltorics, 
Inc •• will eurciae due diligcDcc but will 1101 be responsible for !OIi or claln,yal umple1 or evidence unlaa client makes appropriale insurance coverage arrange­
-. Salllplea an bdd Cur thirty day1 following illuance of report. s-plel will be aoml at clienl'1 cxpcme, if authorizlOd in wrili ... 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P.O. Ba,c 521; Waltham, Massachusetts 02254-0521 (617) 890-7200 
1-800-4LAB TEST FAX(617T~3883 . ' 



Page 2 .... TN A .... REPORT Work Order• S4-03-101 
Received: 03/08/94 

I SAMPLE ID =B08"-=-F .... F9 _________ _ 

I 
I 
I NITR_S 47.1 
I mg N/kg 

Results by Sallple 

SAMPLE# 01 FRACTIONS: A.,,_ ____________ _ 

Date & Time Collected 02/24/94 13:15:00 Category =SO=l=-L __ _ 

1----------------------------------
SAMPLE ID ~BOB~F~F90 _________ _ 

NITR_S __ 48~-=8 
mg N/kg 

SAMPLE ID =BOB"-=-F .... F9S""'--------

NITR_S __ 69_.=6 
mg N/kg 

I SAMPLE ID =B08=.:..FG2=--------

I 
I 
I NITR_S 47.7 
I mg N/kg 

SAMPLE# 01 FRACTIONS: :B _____________ _ 

Date & Time Collected 0204/94 13:15:00 Category =S0---I ___ L ____ _ 

SAMPLE# 01 FRACTIONS: .,.C _____________ _ 

Date & Time Collected 02/24/94 13:15:00 Category ~SO~l=L ____ _ 

SAMPLE# 02 FRACTIONS: :::.A _____________ _ 

Date & Time Collected 02/25/94 12:00:00 Category =SO=l=L ____ _ 

1--------------------------------

I SAMPLE ID =LCSS=--------

1 
I 
I NITR_S 2.07 
I mg N/L 

SAMPLE# 03 FRACTIONS: :.:.A _____________ _ 

Date & Time Collected not specified Category =SO=l=L __ _ 

1 _______________________________ _ 



9713524_1991] 

Page 3 .,.. TN A .,.. REPORT Work Order# $4-03-101 
Received: 03/08/94 04/11/94 08:58:15 

TNA.IIIORCAL Hanford 

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

MATRIX SPIKE 
Sample ID 

S403101-01 

DUPLICATE 
Sample ID 

S403101-01 

S81Jl)le Result 

47.1 mg/kg 

Saq>le result 

47.1 mg/kg 

Spike Added Spike Result 

19.8 mg/kg 69.6 mg/kg 

Duplicate Result 
Relative X 

Difference 

48.8 mg/kg 3.6 

X Recovery 

113.7 

QUALITY CONTROL SAMPLES Percent 
Recovery S11111ple ID 

LCS 
Prep blank 

,·::i.; 

. -~ 
. Thermo Analyti~I Inc. 

True Value 

2.00 mg/L 

Fcxn:l Value 

2.07 mg/L 
<0.25 mg/L 

103.5 

' Thia n,port la ~ upoo aD ol lhe following conditlom: Sklaner & Sherman l..abonlOries, Inc., rewm ~ of Ibis rq,on until uaocialed submitted 
, IIMllce la Alldled. Expen ~ oervico llhalJ be available in conjunction with this rq,on only if prior notificalioa of Ibis potential ~ was made 
and acc:epled, before lbc 1D111m. Client will be reapouible for.Skinner & Sherman cosia 1111d consulring fees if our terYiaos are required by or otherwise 
in lepl proceedinp. Tocal liabiliry is limiled to lhe invoice IIDOWlt. The results lisled refer only to l..ied samples aad applicable paramclers. Samples are DOI 
-~-ill accordance with New York Slale prococol uni- lndicau:d. Product endoncmonl is neither infared..,. impliod. Sldnner & Sherman Labomories, 
Inc.-.. :will exacise due diligence bur will no! be responsible for Joa or destroyed wnpla or evidence unlea dielll llllta approprille UISlllllllCC coverage amngc­
- · Samplea are held for thir!y days follOlriJla ..,,_ of report. Samples will be •ored II clielll'1 ex~. if~ iD writing. 

- ~ 

~ ~~i~ne~ & St,enn:a'! °Labor~to~es_/~c. ~ 300SecondAvenue, P.O . .Box 521, Waltham, Massachusettt02.254-0521 (617)890-7200 
.·1-B00-4LABTEST FAX(617)890-3883 · ·--



Page 4 ..,.. T N A ..,.. REJlalT York Order I S4-03-101 
Received: 03/08/94 Test Methodology 

TEST COOE NITR S NAME Nitrate/Nitrite in Soils 

The S88')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) 

Thermo Analytical Inc. 

"11111 npart ii readaed upon all al die followifta condidons: Smacir i Sherman Labonlariea, Inc., mailll ownonhip of this report uncil UIOCilled submitted 
bMlice ii lllillled. Expert wi- oervic:a shall be available ia majuDClioa with dab n,pon CO::fi if prior ~lication of lhiJ poleDlill requiremeni WII made 
and ax:epced, before die ~ -Client will be rapomlble fur~ & Sherman COiia and bJ111 r- if our serviceure required by subpoonl or otherwise 
in lepl proc:eedinp, Total lilbilily ii limiled to die invoice - - The N1Ul1S lialed refer only to leslcd umplea and applicable parune1ers. Samples are not 

· lilalymd in KC!llldance with New York Slaie pro(OCO( unlea ~ Product~ ii neilher inferred nor impli«I. Skinner & Sherman Laboratories, 
Inc., wiU exercile dueclili,ence but will not be reaponaible for Ima or clealroyed ......,._ or cvideacc unleu diem maka appropriate insurance covens• 1rflllge• 
.,__ Samplea 1ft held fur dliny days followiJJa ~of'!!""'· Sample& will be IIOnd • dieat'1 upeme, if autharized in wriliaa, 

Skinner & Sherman Laboratories Inc. . 300 Second Avenue, P.O. Box 521,Waltham, Massachusetts 02254-0521 (617) 890-7200 
• 1-800-4LAB TEST FAX(617)890-3883 ' 
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97 ~ 35Z~l * 199;~ . _: . . . -~ 
TMAJSkinner- & Sherman Laboratones : 

-- - Sample L-Ogin Sheet 
. . .. .. · ~=-. • ?: ~ 

. Workorder~ -0~ -t O \ · Cli~nt H(:).('{-o<f? ~Cl\ Number~ of Samples~~. ~ 
Pro~l C..L.f . Turnaround~>~ ~_CoolerTemp: 'f CQorN/A~~~ -
Custodian: a-~ rg_oo Shipper&# C ~ • SDG/Batch# vV ~ -~ :_. 

Custody Seal: ~ Absent/eNot . Client Case// 'N '-l --0 J- - o ~~.!i~ 
Purchase Order/Contract# V\/½:t) 3-c»Co Client Contact O · Su\ · ' ·'¥~ ':£ 
'Tog#: Present/ Absent/~See COC} Chain of Custody:lhP<:iant1Absent/NA,# ---~ 214.J) 

Sample Containers - Inmct/~Comment: I f:soK en S~ h ff :~~1 
Client Comment? Yes/@) 1 · ·· ,~1 
Sample labels agree with Chain of Custody InformatiorOJNo (Comment) 
Client paperwork agrees with samples and Chain of Custody? ~o (Comment) 
Shipment Dates: }lgfo,~ _______________ _ .:_~~~_ff: 
List any date with paperwork/shipment problems & specify the problem: · ~~~-

,,.._,~ · · 

. ' 
- . -.. . 

Client ID .....-0 
1 S!i 8 i::-1-' l 
2 {3{1)8 ~j 

Matrix 

4½ 
! ==-=-=-=-=-=-=-~==~::~~;;-~ -=-=--=---======~z=-=-=-=-= ____ --_·: 5 ~~~ 

6---- ---... ---.· - .. -. -- --- ---,--'----- -----~-;;/ 
------- ----- --- -------- ----7 --~~?f:· 

1! ==== ~, 
~~- I 

. ·;! -::~-

---- ----
g ==== - ---- - -✓-J,f2,.._.,1_¥J __ • :,5_/f,f/<Jy ... 
13 U f ~ ---- ----14 -4 ---- __ .,. ----- --- ------- ------
15 ----
16 ____ ~----- ----- --- ------- ----
17 

18===~~~-----r--- ==~==::-:-=-=-=~~-=_:_:_:_:_:_:_:_:_~:_:_=- ----
19 
20 

----r--

----
These samples are from a site known to have Radioactive Contamination: Yes l/ No __ 
These samples have detectable amounts of Radioactive Material: Yes~---

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

Rev 1.7 
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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 

RECORD COPY 
April 8, 1994 

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

Quality Control Narrative 

Scope 
Two soil samples were submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on March 8, 1994 from TMA/Norcal. The 
samples were analyzed for the USEPA CLP Target Analyte List 
metals, titanium, and cyanide. The analyses were performed 
under TMA/Skinner and Sherman work order S403116. 

Methodology 
The samples were 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 recovery for antimony exceeded the control limit 
requirement. 

The ICP serial dilution for calcium exceeded the control limit 
requirement. 

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

Respectfully submitted, 

'7ZR~ LABORATORIES, 

Steven R. Provencal 
Lead Chemist 

INC. 



WESTINGHOU SE/HANF OR D 

COVER PAGE - INORGANIC ANALY SES DATA PAC KAGE 

Lab Name : SKINNER & SHERMAN LABS . Contract : 68-02-0039 

Lab Co de : SK INER Case No . : N 4 -0 3- 0 2 6 SAS No . : 

SOW No .: ILM02 . 1 

SAMPLE NUMBER : 
808FF9 
B08FG2 
808FG2D 
B08FG2S 

Lab Samole ID . 
0311 6 -01S 
03116-02S 
0311 6 -0 2 S2 
0311 6-020S 

Wer e TCP inte r element corrections applied ? 
We re TCP bac kground corrections applied? 

If ye s-w ere raw data generated before 
appli cation of background corrections ? 

Co mme nts : 

SDG No . : B08FF 9 

Yes/No YES 
Yes/No YES 

Yes/No NO 

I cer tify that this data package is in co mplian c e with the terms and 
cond iti ons of the co ntract, both techni cally a nd for co mpleteness, for 
ot her than the conditions detailed above . Release of the data contained 
in this hard copy data package and in the computer-readable data submitted 
on floppy dis kette has been auth~rized 
Manager ' s designee, as verified by the 

Signature : ~L~ g~Q 
Dat e : If/,/~{ 

I 

by the Laboratory Manager or the 
f o llowing signature . 

Name : Steven R. Provencal 

Title : Lead Chemist 

COVER PAGE - IN ILM02 . 1 001 
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97~35Z~.199S 
1,JESTINGHOUSE/HANFORD 

1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

808FF9 
Lab Name : SKINNER & SHERMAN LABS . Contract : 68-02-0039 

Lab Code : SK INER Case No .: N4-03-026SAS No. SDG No . : B08FF9 

Lab Sample ID : 03116-015 

Date Received : 03/08/94 

Matrix (soil/water) : SOIL 

Level (low/med) : 

% Solids : 

LOl,J 

95 . 7 

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

I I 
I I 

:cAS No . Analyte Concentration:c: 
I I ,_, 

:7429-90-5 :Aluminum 6610 I I 
I I 

: 7440-36-0 : Antimony 2 . 5 : u: 
7440-38-2 :Arsenic 5 . 2 I I 

I I 

7440-39-3 :Barium 96 . 5 I I 
I I 

7440-41-7 :Beryllium 0 . 51: 8: 
7440-43-9 :cadmium 0 . 36:u: 
7440-70-2 :calcium I 7310 I 

, I 

7440-4 7-3 :chromium 7 . 6 
7440-48-4 Cobalt 12 . 0 I 

7440-50-8 Copper 14.7 
7439-89-6 Iron 26100 
7439-92-1 Lead 4 . 1 
7439-95-4 Magnesium: 5120 
7439-96-5 Manganese: 426 
7439-97-6 :Mercury 0 . 05 u 
7440-02-0 :Nickel 8 . 6 I 

I 

7440-09-7 :Potassium 1150 
7782-49-2 :selenium 0 . s9:u 
7440-22-, : silver 2.2 ' I 
7440-23-5 Sodium 602 :s 
7440-28-0 Thallium 0 . n:u 

: 7440-62-2 Vanadium 60 . 4 I 
I 

: 7440-66-6 Zinc 49 . 2 I 
I 

Cyanide 0 . 52:u 
: 7440-32-6 Titanium 1800 

Color Before: GREY Clarity Before : 

Color After: GREY Clarity After : 

Comments: 

FORM I - IN 

Q 

N 

E 

;p 
;p 
;p 
;p 
:P 
'P 
p 
p 
p I 

p 
p 
p 
p 
p 

CV 
p 
p 
p 

:r 
;p 
p 
p 
p 

CA: 
p : 

I _, 

Texture : MED I UM 

Artifacts : 

ILM02. 1 



WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER : 
INORGANIC ANALYSIS DATA SHEET 

808FG2 
Lab Name : SKINNER & SHERMAN LABS . Contract : 68-02-0039 

Lab Code : SKINER Case No .: N4-03-026SAS No . : SDG No . : 808FF9 

Lab Sample ID : 03116-02S Matrix (soil/water) : SOIL 

Level (low/med) : LOW Date Received : 03/08/94 

, Solids : 92 . 2 

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

:cAS No . Anelyte Concentration c: Q M 
I I _, _, 

:7429-90-5 Aluminum 2930 p 

: 7440-36-0 Antimony 2 . 6 u: N p 

: 7440-38-2 Arsenic 3 . 1 p 

I 7440-39-3 Barium 15.7 s: p 

7440-41-7 Beryllium 0 . 25 s: p 

7440-43-9 Cadmium 0 . 37 u: p 

7440-:70-2 Calcium 1700 I E p 

7440-4 7-3 Chromium 6 . 1 p 

7440-48-4 Cobalt 7 . 5 ,8 p 

7440-50-8 Copper 6 . 0 p 

7439-89-6 :Iron 16600 ,P 
7439-92-1 :Leed 1 . 5 :P 
7439-95-4 Magnesium: 1470 :P 
7439-96-5 Manganese: 122 :P 

,7439-97-6 Mercury 0 . 11 : :cv 
7440-02-0 Nickel 3 . 0 :s :P 
7440-09-7 Potassium' 367 :s :P 
7782-49-2 Selenium 0 . 60:u :P 
7440-22-4 Silver 1.4 :s :P 
7440-23-S Sodium 593 :s :P 
7440-28-0 Thallium 0 . 79:u p 

7440-62-2 Vanadium 62 . 0 I p 
I 

7440-66-6 Zinc 32 . 8 I p 
I 

Cyanide 0 . s2:u: CA: 
7440-32-6 Titanium 2350 I I p I 

I I I 

I I I , _, _, 

Color Before : GREY Clarity Before : Texture : COARSE 

Color After : GREY Clarity After : Artifa c ts : YES 

CoD1ments: 
STONES 

FORM I - IN ILM02 . 1 



( 

( 

P~ 1 9~ fU! .. I )l9? ™IH If ctfilODY (JU) I N4-03-026 . 
RCVD: 03/04/94 ll£: 04/08/94 03/04/94 14: 06: 15 KEEP: 04/08/95 ., Dl!i: 5 

c llASi SfWLE IIEffIFICAiI!JI 5TIE TESTS for FRACTIOO with wort in DEPT: SU an~ CATEGlEY 

C 

( 
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n ·-: -
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(: 

. • (·:-
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oia:.s· aosfi:9· · · · · · · · · · · · · ··· ·· ·· sirs· · · · · · · · · · · · · · ·: · iitooi · · · iiixri · · iiiliK. · · iiilos· · · iiEiJ. · · ~· · · · · · · · · 
oii=:.s·soam····NS· ·· ··· · ·· · ·· · ·sg,s· ··· · ······ ·· ·i·iiixli···iiilil2···iiil<>4···iifoos···iilm···~····· ·· ·· 
.... ........... ... .. ... ...... .. ..... .. .... ..... ..... ........ ................. .. ....... .. ......... ......... 
OlQ-S BOBffi DUP SZtS : ..«>01 IHJ02 ~ 'H>05 11233 ..m0 
oi..:.s· L. rs·· ···· ····· ····· ···· · si,s. · · · · · · · · · · · · · ·: · ~i· · · ~ · · · iiloo4. · · ~· · · ~· · · ~ -· · · · · · · · 
02i:.s· sosi=;;i · · · · · · · · · · · · · · · · · · · siis. · · · · · · · · · · · · · ·: · ijmi · · · iiixl2. · · iiil<>4. · · iii,o;. · · ~· · · ~-· · · · · · · · 

RELEA&tD BY DATE TRMSFERRED TO DA TE REtEMD BY DATE 

t7J 

r 
( 

( 

( 

( 

( 

€ 

C 

( 

C 

C 

( 

(. 

C 

( 

C. 

-c 

€ 

( 

C. 
) _·_ ·· - · ·- - ---- --· - - - · ----- - - -- -· - •· -- - --- ----------·- -·- - ----- -- - ·---



rr====:.::.:---... -- -~-- .. -- -·--- ~~:.::_ -:-: __ ·==-~-=========:.-r~, 

ii 
I ' 

I/ 

-,- _ ·•.,,. 
: .,r · T 

• -- .. J 

WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

GENERAL CHEMISTRY & ORGANICS 
Case No. 03-029 

(TMA/ARLI W.O. No. A4-03-029) 

METALS & NITRATE/NITRITE 
Case No. N4-03-032 

(TMA/Skinner & Sherman W.O. Nos. S4-03-097 & S4-03-098) 

April 22, 1994 

TMA Master Work Order N4-03-032 

TMA 
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RCVD: 03/07/94 
TMA/Norcal CHAIN OF CUSTODY 

DUE: 04/11/94 03/07/94 11:52:23 
ORD# N4-03-032 
KEEP: 04/11/95 DISP: S 

DASH SAMPLE IDENI'IFICATION STORED TESTS for FRACTIONS with work in DEPT: SU and CATEGORY 
0lA-S BOBFlll ARI.I WH014 WH016 WH195 WH232 
6ic: s. BOBrni ..... MS ............. mi ............ . j . wii6ii. ... wii6i6 . . . wili9s ... wici52 .. . ................ . ... . . 
oii>:s. BOBOO . . . . . MSD ............ mi ............. j . wii6i4 ... wii6i6 ... wili95 . . . .... . . . .... . .. . ........... . . . . 

~¼~;~:~~~1:::::~yt::::::~~:~::~:::::::::::::i:ffi~~:::::::::::::::::::::::::::::::~::::::::::::::::: 
~;1-.~*~~™A***********••··•*•*~••*•*•*******1.~~11 •• *~~1~ ••• rei; •• *re;;.************************ 
~;~A~A~~~~~AAAAAAAAAAAAAAAAAAAA~AAAAAAAAAAAAA1A~~¼1AAA~~¼~AAAffii;AAA'W,R;;AAAAAAAAAAAAAAAAAAAAAAAAA 

~~*~*~i;TI.uAAAAA:HA:HAAH:Hu~uAH:HAUAAAlA~~¼1*.u~~HuAffii;uAffi;;****H****H:Hu.uuuA~A 

~;~;~.~~~~~********************~*************l*'W,R;;*********************************************AA,A-,1; 
• 06A-S BOBFM6 ARI.I I WH014 · 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
• 07A-S B0BFM7 ARI.I I WH014 

*************************************************A******************************************************* 
08A-S B09tJG1 ARI.I I WH014 

REIF.A.SEO BY 

'3{t/f1 

TRANSFERRED TO 

rn1 
RECEIVED BY 

~hl9"/ 



.. 

' ~ Westinghouse Pa!le 1 of 1 
C) Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

006225 ' a 
Collector R.T. Sickle Coapany Con~act C.A. Rowley Telephone 372-3293 
SAF No. 93- 263 Project Designation 216-U-8 Vitrified Clay SSIJl)l ing locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Afrbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

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

Sorrple Date Tlmo Nurber end Typo of 
Nurber * Collected 

(0 25~L'ne~ Analysis Required Preservative 
&A fit! 7 1 z ~ $-</4- (8:0 ./ \l'.)'t •. tYP 
BOBFHl s 2· z~QJ'-( 1/1s (1) 250ml Gs ✓ VOA 

' 
;. CLP ., 

BOBFHI s /7 I (I) 250ml aG J Seml·VOA CLP 

BOBFHl s ( ( (1) 250ml Poly ✓ Metals · CLP TAL Tfteniun Mercury CPL 

BOBFHI s \ \ (I) 125ml G ./ Anions F/Cl," S04 EPA 300.0 

BOBFHl s ' ) (1) 125ml P/G J NOz N°-5 ··i· EPA 353.Z 
--nr"'lt1 ,. I I , .. ---. .. - ·- ,- . ~ ./ ..., - _.. . ....;• ~ ---- --~..,, .... .., 

I 
, .. , ._ __ ,.., ---~ --· , - ,- - - - ., -, T 

BOBFHl s (I) 125ml G .I Cyanide CPL 

BOBFHI s (I) 125ml Gs ✓ Kerosene 8O15H 

BOBFHI s 2-2-~ay ;11< (I) 1000ml Poly Gross Alpha/Beta EP·1O; Gamna Spec. Cs-134/137, Co-60, K·40, Eu-152/154/155, 
Ru-1O6, Na-22 RC-3O; Total Uraniun EA·O1C; 

. . ✓ U· 235/234/238 EP-7O, 71, 5; Np-237 RC·1O1A, 622, EP·S; 
Pu-238/239/240 EP·8O, 81, 5; 1-129 RC·25, 603; 
Sr·90 RC-306, 303, · 309, 304; Tc·99 RC·24, 604; . 
Am-241, Cm·244 · EP·80, 91, 92, 93, 5; Se-79 ·Lab Specific 

Chain of Possession/ (Sign and Print Names) *Matrix 
SE " Sediment Relinquished B>, Date Tf111e Received By A • Air 

A A DL • Drun Liquids SL• Sludge 

fa.,-7" /~,,,;?;: 5;~ /?/L. 3/f/d/4 /:ZOO j)rf ~,~A DS ·= Drun Solids SO = Solid 
L • Liquid T = Tissue 

l V ~~~. J,. 3/4/q4 03/6 ., _. 0 • 01 l ll = llater 
s • Soll Ill a:: llipe 

I 

j ,7-9'f ~ - . ,~tA; . ·1- £/,, .. ~~ JL. • 13 I v"" 
X = Other 

LABORATORY SECTION Received By .,,. T1tle .· Date/Time 

Final Slq>le Disposition Duposal Hetnoe1: Disposed by: Date/Time: 
. . 



~ Westinghouse Page , of 1 
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ~ Hanford. Company 006229 I 

~ Collector R. T. Sickle C011p11ny Contact C.A. Rowley Teleph~ 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay · Sanplfng. Locations 216-U-8 Crib 

Pipeline .· · . ·· 
Ice Chest No. Bill of Lading/Alrblll' No. /40 c?.[3 f/44 Offslte Property No. 

Hethod of Shlpnent Air Overnight : ·• 
Field Logbook No. 

Shipped to TMA 
Possible Sanple Hazards/Remarks 

Special Handling and/or Storage 

Sanple 
NUTber * 

/'Joe ,-::11u, .5 
BOBFHS S 
BOBFHS S 
BOBFH5 S 
BOBFH5 S 
BOBFH5 S 
----· ,_ 
u.uu, ··"' 
BOBFH5 s 
BOBFHS s 
BOBFHS s 

Date 
Collected 

J · :z .q <( 

( 
\ 

\ 
I 

I 

I 
l 

-·~ 
•: ' SPECIAL INSTRUCTIONS -

None Detected 
Keep cool 

Time 

05-oo 

/ 

\ 
\ 

Nurber and Type of 
Contafneri . j 

{ I J .:l 5"'0n I (5s Vo 19 

(1) 250ml Gs .✓ vQA. 

(1) 250ml aG ✓ . semi-VOA 

(1) 250ml Poly./ Hetals ·CLP TAL Tltanlun Mercury 

(1) 125ml G ✓ .~1~ · F.i ·cc S04 

(1) 125ml P/G ✓ No2 N~ ,:;,.,,: ... 

Analysis Required 

CLP 

CLP 

CPL 

~PA 300.0 

EPA 353.2 
' . ,. , ·· ---- .. . - -_·_:.:. -- .... - / / ..... -- "II , 

I 

I 

V 
I 

\.I.} '-"'VIiii .. _._. ·.:,., ' • ,-, /I v- 1--.,1'"'1 

(1) 
(1) 

(1) 

125ml G ✓ Cyanide CPL 

125ml Gs J Kerosene 8015H 

1000ml Poly Gross Alpha/Beta EP~10; G111111111 Spec. cs-134/137, Co-60, K-40, Eu-152/154/155, 
J Ru-106, Na•22 RC:30; Total Uranfun EA·01C; 

U-235/234/238 EP·70~ 71, 5; Np-237 RC·101A, 622, EP·5; 
Pu-238/239/240 EP-80, 81, 5; I-129 RC-25, 603; 
sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, em-244 · ·eP-80, 91, 921 93, 5; se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
Relinquished By / Date Time Received By A = Afr 

___ .;..__--,,, £/-,-/,:F-------..-,3-....,. !3-,~ ,y.-4--,-----,-,-~ v le-, J· .--,r-,AJA-YP-,·A~,J-------t DL • Drun Liquids 

L::~~.2:~~y~--.... .:::::z._A'./,:::::'l':,__~~:..:--L/..:.•_.'5:ZL:,,c..~~~¼::~--+~'/l:::J (I/!.....!:. ':!.----t_;O::,:::?Co~---1----tµ=:::.£/i{.~~~::!£~-------1 ~s : ~~:i~ol f ds 

1---i'/~(n;f...Lf~J~,. 17'P~,j:J.._J ____ ~B'..L/.J... 4/u1-'--1-1-..!::::0~8f:.=0:...._-+-~-j/,.t.k.1,~ •··•~~ /,-!,___L.!3~/~J~:::::::::.--1..l'-~· ~~l~ur,~~ ~ : ~~~ 1 
I ::, • 7 - 9:'{ lie-'· 

UBORATORY SECTtal Received By Title Oate/T1me 

Final Saa-ple Disposition Disposal Hetnoa: Disposed by: Date/Time: 

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

Preservative 

SE= Sediment 
SL= Sludge 
SO=Solid 
T = Tissue 
1,/ = IJater 
loll = \lipe 
X = Other 

·•.• 
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Westinghouse Page 1 of 1 
Hanford Company CHAIN OF CUSTODY/SAMPlE ANALYSIS REQU~ST 

006230 

Collector R.T. Sickle Cocrpany Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay SaqJl ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. /tT5 Bill of Lading/Alrbill No. /40 ;1./3 8"144 Offsite Property No. 

Method of Shipnent Air Overnight Field Logbook No • 

Shipped to . TMA SPECIAL INSTRUCTIONS I 

Possible Saq:,le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

Sarrple Date Time Nunber end Type of 
Nutber * Collected Containers 

.. Analysis Required Preservative 

BOBFH6 s '3- 2.-t:/'--( /u5'0 (1) 250ml Gs / VOA CLP 

BOBFH6 s /' I (I} 250ml aG ./ Semi•V~ CLP 

BOBFH6 s ( I (I} 250ml Poly./ Metals ·CLP Tf.L Titanfun Mercury CPL 

BOBFH6 s \ {1} 125ml G ✓ Anions F, Cl, so4 EPA 300.D 
\ 

BOBFH6 s \ (I} 125ml P/G ✓ N02 N~ . EF'A 353.2 
---.-, ,. - I . . --- .. - I I - - .,, - -
..,..,._,, IIU .., I \ .1. J '-.JUIII I ClU;> . --· ,v7/4"'- · L ~ ~ 7 ~..., T ----
BOBFH6 s (I} 125ml G I Cyanide CPL 

' BOBFH6 s I (I} 125ml Gs I Kerosene . 8015K 

BOBFH6 s \/ (I} 1000ml Poly Gross Alpha/Beta EP-10; Ganma Spec. C~·134/137, Co·60, K-40, Eu-152/154/155, 

l V Ru·106, Na•22 RC-30; Total Uraniun EA·01C; 
./ U·Z35/Z34/Z38 EP•70, 71, 5; Np-237 . RC·101A, 622, EP·S; 

Pu·Z38/239/240 EP•80, 81, 5; I-129 RC-ZS, 603; 
Sr·90 RC-306, 303, 309~ 304; Tc•99 RC·Z4, 604; 
Am· 241, Cm· 244 EP·80, 91; 92, 93, 5; Se•79 Lab Specific 

Chain of Possession (Sfgn end Prfnt Nemes) *Matrix 
Relinquished By / Date Time Received By A • Air SE= Sediment 

h~ ~ z-;: S'-Rk. 3/3/94 j)J~iJit,,J}A 
DL • Drun Liquids SL• Sludge 

08Do DS :s Drun Sol ids SO • Sol Id 
L • Liquid T = Tissue 

D ii P~QfJlp 1 '°1J 3/4 (q4 0'8(6 0 • Of l \I • \later 
s • Soil \II • \lipe 

3-7-9'1 -:ti- ;<,~f JJL,, . I< , flt u;v, X "Other 

LABORATORY SECTION Received By r~ T,u, Date/Tune 

Final Saq>lt Dhposftlon Disposal Method: DI sposed by: Date/Time: 
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Westinghouse 
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Page 1 of , 
H~nford Company 

006490 
Collector R. T. Sickle Cccrpany Contact C.A. Rowley Telephone 372-3293 
SAF No. 93i..263 Project Desfgnatfon 216-U-8 Vitrified 'Clay 

Pipeline ·· 
Se"l)lfng Locations 216-U-8 Crib 

. ,. . . 
Ice Chest No. Bill of Ledlng/Alrblll No. 140 ~l.:5 8144 Offslte Property No. : 

Method of Shipment Air Ov~rnight .. , . Field Logbook No. 

Shipped to TMA SPECIAL. INSTRUCTIONS 

Possible Saq:>le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

Sanple Date Tfme Nutber and Type of : 
Nutber * Collected Contafnera Analyafa Required Preservative 

I "JOO ,_ 2• ~" 

BOBFH8 .s 3-:J..-q'-( er--~ (!; =~n-i ~: . \It'll : .,...,, /~ CLP 
!(, u -y-v, .-- , "'- '-:J-2-qy 

BOBFH8 is / / 
,,, --- .. - ....... .,_ 
., .. --, ~.1v111r dl.1 

.. _, 
"'." . ,...,. ,,,,...,...;/ 7-:z-"7y CLP 

BOBFH8 s I ( (1} 250ml Poly,,./ Hatala ·CLP -TAL Tltanfun Mercury CPL 

BOBFH8 s \ \ (1} 125ml G ./ Anions t; Cl, so4 EPA 300.0 

B0BFH8 s \ \ (1) 125ml P/G .J NOz N~ EPA 353.2 
__ ,...,.,,I"\ - I , .. .. --- . - - -- · - . 77T - - -
UVUI 11\J J I I \ .I. J ,-,vul I a.u~ --, ...... -;u~ ~ ,, ';) -.,,.,..., ---· 
BOBFH8 s I I (1} 125ml G / Cyanide. CPL 

I 

BOBFH8 s I ( (l) 1:;s;;;, :.> ~-·--"e = - ~ f- ~~4l/ 8015H 

BOBFH8 s ) (1) 1000ml Poly Gross Alpha/Beta EP-10; . Ge111111 Spec. Cs-134/137, Co·60, K-40, Eu-152/154/155, 

✓ 
Ru-106, Na-22 RC.;.30; Total ·Uranlun EA·01C; 

~/ U-235/234/238 EP•7P; r,, .5; Np-237 · RC·101A, 622, EP·5; 
Pu-238/239/240 EP-80, 81, 5; ·1~129 RC•25, 603; 
Sr-90 R!=~3P6, 303, 309; .304; Tc•99 RC-24, 604; ' 
Am-2~ 1, Cm• ?44 EP~8~; ·91'; -?2, 93, 5; Se-79 ·Lab Specific 

Chain of Possession (Sfgn and Prfnt Nemes) *Matrix 
SE = Sediment Rel lnqulshed Sy ./ Date Time Received Sy A • Air 

/--;;;:;-?"' _L ~ R.7. ?J/3/<;4 bl ~ttJ/J---'~-tfA 
DL • Drun Liquids SL• Sludge 

$".,,c ,f-"'6 68C:O OS• Drun Solids SO= Solid 
L • Liquid T "Tissue 

,, £ '/iJ».ro, AA 5/4/t14 61(0 · 0 • Ofl IJ "'Jeter 
s • Soll \JI " 'Jipe 

3-7-9( ~ ?I ~ii~J.. ?),, ~ _. J' · 13 )v,.-... X = Other 

LABORATORY SfCTlat Received By ~ Tlt e · Date/Tune 

Final Seirple Dlaposltlon D1Sposal Method: D1sposed by: Date/T1me: 

3-7· 9'-l · ~,~ 

·---..,,,..,_ . 
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Westinghouse 
Hanford Company 

Custody Form Initiator 

r:r7 a 1.5?1.L 1nnu 
] . n .) ~ L.·J.. ,1:il,l I 

L E ROGERS 
Company Contact LE ROGERS 

D@oFIT\, -
• lA.../ o<,. j 

CHAIN OF CUSTODY 

Project Designation/Sampling Locations 

Ice Chest No. 

200-UP-2 

Telephorm =3.:..7.aa.6_-._76;;.;9::;.0"'::--=:":"T­

collection Date ~-.:2,-';C( -=-=----=-------
Field Logbook No. 

Offsite Property No. 

EFL-1115 

Bill of Lading/Airbill No . 

Method of Shipment 

Shipped to TMA 
AIR 

Possible Sample Hazards/Remarks Keep samples at 4C (SOIL) 
Sample Identification 

✓ 1,250ml P:CLP;TAL Hetals,Hg, Ti ~wPB 
✓ 1,250ml Gs:VOA CLP 
/ 1 , 250ml aG: Semi ·VOA CLP 
✓ 1,125ml G:Anions f,Cl,S04 (EPA 300.0) 
./1,125ml P/G:Anions N02,N03 (EPA 353.2) 
v'/1,125m\ G:Cyanide CLP . 
✓ 1,125ml Gw:Kerosene (8015H) 
✓1,1000ml 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 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) 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·S) Se-79 

0ml 
1,25 m 
1,250ml 
1, 125ml 
1, 12Sml 
1, 125ml 
1 ;12Sml 

1,1000ml 

aG:Semt• LP 
G:Anions F,Cl,.,U"l~:rA 300.0) 

P/G:Anions NOZ,N03 (EPA 
G:Cyanide CLP 

Gw:Kerosene (8015H) 
P/G:Gross alpha/beta (EP-10), GalllD8 Spec to include, s- s-137,Co-60,Eu-152~ 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), ·Total Uraniun (EA·01C 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) I-12 RC-605). sr-90 (RC-306, RC-
303, RC-309, RC-304) Tc-99 (RC-24, RC-604) Am-241,em-244· (EP-80, EP-90, EP-91, EP- , 

. . . . . 

Field Transfer of Custody 

Relinquished by: 

Relinquished by: 

Disposal Method: 

Comnents: 

A-6000-407 (12/90) CEF} YEF061 
Chain of Custody 

Chain of Possession 

Received by: 

Received by: 

Final Sanple Disposition 

I Disposed by: 

Date/Tfme: 

3·7-9'-f_ 
Date/Tfme: 

Date/Time: 

Date/Time: 

Date/Time: 

C_Sfgn and Print Names) 



Westinghouse 
Hanford Company 

cr7 ·115·>u 0001 .. l , .. I .J. , ··i 'ft l .J 

Collector LE ROGERS 
Company Contact L. E ROGERS 

-· 

CJo(X{?. 
SAMPLE ANALYSIS REQUEST 

S.A.F. # 93-263 Date 

-· Telephone (509) 376-7690 

Sample 
Number * 

Date 
Collected 

Time 
Collected 

Number and Type of Sample Containers/Analysis 
Required 

*Type of Sample A= Air 
DL = Drum Liquids 
DS = Drum Solids 

Field Information · TMA 

L = Liquid 
0 = Oil 
S = Soil 

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) 
P/G:Gross alpha/beta (EP-10), Gamna Spec to 
include,Cs-134,Cs-137,Co-60,Eu-152,Eu-154,Eu-
155,K-40,Ru-106,Na-22 CRC-30),TotalUranium(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) 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,Tf 
1,250ml Gs:VOA CLP 
1,250ml aG:Semi-VOA CLP 
1, 125ml G:Anions f ,Cl ,S04 (EPA 300.0) 
1,125ml P/G:Anions N02,N03 (EPA 353.2) 
1,125ml G:Cyanide CLP 
1,125ml Gw:Kerosene (8015M) 

00ml P/G:Gross alpha/beta (EP-10), Gamna Spec to 
· lude,Cs-134,Cs-137,Co-60 ,Eu-152,Eu-154,.Eu-

. ,15 , -~u-106;Ha-22 -CRC-30)·, Tota.LUranium(EA-
01C) U-23, 4,U-238 (EP-70, EP-71, EP-5) "Np-
237,(RC-101A, RC- EP-5) Pu-238~Pu-239/240 
(EP-80, EP-81, EP-5) I- RC-25, RC-605) Sr-
90 (RC-306, RC-303, RC-309, 4) Tc-99 (RC-
24, RC-604) Am-241,Cm-244 CEP-80, EP-91, 
EP-92, EP-93, EP-5) Se-79 

SE = Sediment 
SL= Sludge 
SO= Solid 

T = Tissue 
W = Water 
WI= Wipe 

X = Other 

Special Handling and/or Storage Maintain at 4C ; (SOIL) 

Possible Sample Hazards Wi\C 

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



rr" 11 z5zu '"'00 .r ~ / I J\ 1 .. " 1:1 

Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator LE ROGERS 
C~any Contact ----=L--=E'-'-R:.:::O:..a:G:.,E..,R.,_,S::.._ ___________ _ 

Project Designation/Sall'4)ling Locations .:::2~0~0_-~U.!..P_-.:::.2 ____ _ 

Ice Chest No. 

Bill of Lading/Airbill No. 

Method of Shipment AIR 
Shipped to ___ T::...:M:...:A __________ _ 

Possible Sall'4)le Hazards/Remarks Keep samples at 4C (SOIL) 
Sample Identification 

. 1,250ffll P·CLP;lAl Hotal & 1 llg , Ti /3oq[uG- / 
✓ 1,250ml Gs:VOA CLP 

1,250ffll aG1ie111i \18A GlP 
11 125ml 6.Al,ions F,Cl,iO(. CEP4 300 0) 

·· ·1,12smI D/G·Anjoos NO? N03 (FP&.. 353.2,­
, 1,2~01111, ai.&•PCB{Pest (8

1

888) 
.l,125mt' l.1G~•aRide Glj>-
·~, 125ml GwKeros;eRo (8Q15Mt 

Telephone .;a.3 __ 7 __ 6_-__ 7 __ 6=9_0 ___ _ 

Collection Date '3-½-94' 
Field Logbook No. EFL-1115 

Offsite Property No. 

1,1000ml '1'G•Gross afpha,'bata ,Er 10) 1 G!IIIIM 6~ee ta . iAal1,1ele,r;;; 13,,Cs-33Z,co-60 1Ew 152, . 
Ei!-154 E11-lSS,i::-,0,R1,1 106,Na-22 (F!G JQ), lotal llreoi,rn CEA-01C) l:l 235,1:l 8(,Y ;gs (Ef 1'0, EP"fl, EP 5) Hp-
231,(RC-1010., Re 6tt, CP 5) PU-238,Pu-2397Z40 "(El' BB, El' 61, EP-5) l-lZ9 (RC 25, RC 685) St 9B (RG 106, RC 

.303 1 RC-309 PC J04) Tc 99 CRC-Z4, RC-~04) Alli 241,Cm 244 (EP 68, EP 98, EP 91, iP 02, EP 93, EP 5) 'J~ 

2) 
---"1,~lm.1..~P:CLP;TAL Hetals,Hg,Ti 

Gs: 
aG:Semi-VOA CLP 
G:Anions F,Cl,S04 (EPA 3 • 

1,125ml P/G:Anions NOZ,N03 (EPA 353.2) 
1,250ml" aGs:PCS/Pest (8080) 
1,125ml G:Cyanide CLP 
1, 125ml Gw:Kerosene (8015M) 

1,1000ml P/G:Gross alpha/beta (EP-10), .Gaama Spec to include,CS-134,Cs·137,Co­
Eu·154,Eu-155,IC·40,Ru-106,Na-22 (RC-30), Total Uraniua (EA-01C) U-235,U- , 
237,(RC-101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) 1-129 (RC-25, R 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- . 

Field Transfer of Custody 

Relinquished by: 

Relinquished by: 

Di s sal Method: 

Conments: 

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

Chain of Possession 

Received by: 

~eceived by: 

Finals le Disposition 

Disposed by: 

s ) 

Date/Tfme: 

* 'l--7-
Date/Time: 

Date/Time: 

Date/Tfme: 

Date/Time: 



Westinghouse 
Hanford Company 

9'7 II 1 5''~1 ?00'7 .t.J,1.,1;.,' 

Collector LE ROGERS 
Company Contact LE ROGERS 

* 
Time 

onm 
SAMPLE ANALYSIS REQUEST 

S.A.F. # 93-263 Date 
Telephone (509} 376-7690 

Sample 
Number 

Date 
Collected · Collected 

Number and Type of Sample Containers/Analysis 
Required 

*Type of Sample A= Air 
DL = Drum Liquids 
DS = Drum Solids 

Field Information TMA 

L = Liquid 
0 = Oil 
S = Soil 

1, l50All 
1,250ml 
1 ,2501111 
• 1,1l5All 

l,125ml 
l ] 25rn1 

4 1000rnl 

P1CLP1T~l Hatale,Mg,Ti 
Gs:VOA CLP 
aG·Semi-YOA CbP--
a.itiniens F,6l,G9( (EP!. JOO~, 

Pf8.A11ions NOi!,HB3 (EPi\ 353.i!) 
G•Cyaoido CbP 

Gw·recosene (8015~) 
P/G·Gcnss alpba/beta (EP 18), tlan:.10 SfieG to 
iocl11de,Cs·]34,Cr 1371Ca 68,E~ 15~.~a 154,E~ 
155,K·G0,Rrr·106,Na·22 (AG 38),Totato, a11IUn(tA· 

Jl,1 C) 11·235, 11-234 11·23Q (EP 78, EP 71, EP 5) Hp 
...237.CRC·101A. RC-622 EP-5) P~ 236,PU·Z39124&­

·81, EP-5) 1·129 (RC-25, RC-605) Sr• 
.J 90 (RC-306, RC· , · 9 RC-304) Tc-99 (RC· 

1,250ml 
1,250ml 
1,250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1, 125ml 
1000ml 

24, RC-604) Am·241,Cm·244 (E · , • 0 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), Gamna Spec to 
• nclude,Cs· 134,Cs-137,Co,60,Eu· 152 ,Eu· 154;Eu-
1 , u-106,Na-22 CRC-30),TotalUraniunCEA· 
01C) U-235, · ·238 (EP-70, EP-71, EP·S) Np· 
237,(RC·101A, RC-6 , ·5) Pu-238,Pu-239/240 
(EP-80, EP-81, EP·S) 1·129 • 5, RC-605) Sr· 
90 (RC-306, RC-303, RC-309, ,RC•3 Tc-99 (RC· 
24, RC-604) Am·241,Cm~244 (EP-80, EP· EP-91, 
EP-92, EP-93, EP-5) se-79 

SE .= Sediment 
SL = Sludge 
SO = Solid 

T = Tissue 
W = Wat~r 
WI= Wipe 

X = Other 

Special Handling and/or Storage Maintain at 4C (SOIL) 
Possible Sample Hazards 

A·6000·406 (06/91) ijEF060 



.. 0.00003 . :ill 

. . ·-r 

. SAMPLE LOG-IN SHEET tAft\-C 
U3 WAX€ : TMAfARU PACE: ~ -OF \ 

:D/0{kf\./{ ~~. Z>/Y5{7lf 
' \' 

Rf0:11/ED BY (PRINT NAME): LOC-IN-0ATE: 
i r I -/1 - ~ -· RECEIVED BY (SIGNATURE): ,. . .,. -

/ - ~,.,.. -
LJ\ D 

"CORRESPONDING I 
$rt11.,,- -· 

ICE CHEST NO. EPA SAMPLE ASSIGNED 
I 

REMARKS: I SAMPLE ; TAG' LAB CONDmONOF . ·- . 

"' ,,, ·, ,ti SAMPLE SHIPMENT,ETC ... - - ·· 

Bort wpt5 A-LJ-0 '?-c;B....Of 19. _.. ... -
REMARKS: 

~ , \... 

P.:o b FM 7- f,l/-o;, ~ 0~ ps 
., 

1. Q.istody Scal(c.) -~,Absent• Brolcen f;)O/J;)F /ff/, /t4-0?-~ -~ ~ 
2. Cu&tody ~al No.: ,..q~ l?OfJPtvt0 frll-o~ --~ C,o+f ~ 

r?ai?Pt+5 114 -o? -~ • oc).5f P.,5' 
9t I Absent• 3. Olain of Custody ~O<j l,vG-j Pr4-0·,;-o_a.9 I 

Records Bob,~~ pµ-o:; -~ Oa..P( pry I e{ Absent• '""r--__ - - \ I 4. Traffic Report• -
or Pacldng Lht ------ , \ 

5 . Airbi l l @ I Sticlccr -----/ Absent• -----6. Airblll No.: ~~Cfl~~ql ~ -
/ 

~ I Absent• 7. s-plc Tags / 
/ 8. ~c Tag ~I / Not Llstec ra In of Custody 

/ 
' / :9. S<wrplc Con::!i tion: ~:1•-=·1 

no // 

10.0oes infonnatlon 'fe)1 No• / 
on custody 

/ records, traffic 
reports, and 

/ ~le tags agree? 

/ 

"?lil°I lf 
/ 

11.Datc Rceicvcd at lab: / 
12. Te,a,p of Ice chcct {I- •c / 
13 . Tiinc Rcclcvcd: C(J"';)dAJ/',. / 

SAMPLE TRANSFER / 
J 

fract ion: ~(>- I 
Area I: ~[(t1 I 
By: ~,~ I 
On: µ/Pr . n ")_....... 
C-tMC 3UO aftd atu1'11 r-d of r•Mlutlon I ~ 

... ,~ ey: ----------------
• t • : 

LOQl>OO~ Ho .: _.,J~l..,.A--H'hl=------
LOQbook I'•~ Ho .: _,;..P .... / .... tf.,__ ____ _ 

f'Ol'U OC - 1 



000004 
• 

-.L-.. 
SAMPLE LOG-IH SHEET ' )IJ\,\C,, l ( 

LAB NA><E : T~ARU) PACE: ·OF - n. IJ/.l, nq /~ .:;>-~-~v RECEIVED BY (PRINT NAXE): LOC•IN•0ATE: 
¢\) ?1iU:t:x. ' -

RECEIVED BY (SIGNATURE): 
. .. - . . . ' 

, 

· ' ·, CORRESPONDING 

ICE CHEST NO. SPi L~ t(([) CPA SAMPLE 
' 

ASSIGNED REMARKS: 
SAMPLE TAG LAB . CONDmON OF 

" " " SAMPLE SHIPMENT,ETC 

REMARKS: ~ 
1. Custody Scal(c) (.,.rcs~Absent• CSmtH I A-4-o3~ :-~ ~ 

ri'ft'lct / Broken 
' / . ' . , 

2. Cuatody Seal No.: ---- / 
/ \ 

/ 

GttttM<" 3. Chain of CUstody / 
Records ' . / 

ct Absent• 

- -
4. Traffic Report• / 

or Packing lht 
/ . ' 

II' 
5. Airbill . ' 

~~<lck« / 
en Absent• 

/ JJSi /§/Jd"} f>. Alrblll No. : / 

~~M<" 

·/ 
T. ~le Togs / 
~ • S~c Teg :: .. , ""~ / 
: N rs on,Prlrtl of Custody I/ 

I I 

9. S....-plc Condition: Int Broltcn• / / 
lcakino I -

10.0oes infonnatlon Yes/ o• I 
on custody 

I records, . traffic 
rc:porta, and 

I •Offl)lc tags ogrcc7 

7-g-1;' 
I 

I 
11 . 0a t c Recievcd at leb: I 
12.J~ of Ice chcct '-I ·c I 
13. Tlcne Reclcvcd: ,J7u) I 

SAMPLE TRANSFER I 
fract i on: ~ ( '"- I 
Arca I: I~ ro. I 
ly: ~ lA . I 

tlf.< ~t '"'- ~ 
On: ~ , 

C-taot 3UO and att•oh r-,.d of reeolutlon ~ -
••1- &y: -----------------
•t• : 

LOQl>OO~ Ho . :~~ f-kc:>..-.-,.-.------
L~C>oo~ ~ •QO Ho . ( --i-...,l\,_.._,77~/2-....._ ____ _ 

FOf'U OC -1 f 



c::) 
"(-.:J, ,. 
::::r= 
C"..J 
Ln 
~ 

l() 

0 
0 
0 
0 
0 

.. 

·====::-.c, .. ··.·,,_:·· .:··.- ·······_--···,····.·· . ... 

- v ··-·; - 1,,, 

OllESnONS?CALLB.111111 

ifiRBILL 
PACKAGE 

TRACKING NUMBER 
72891583':1 

12 a 91 s,a:~·~t-.;-' 

Prlorlty Overnight SrandanJ Ovwnlght _., ___ , -Z,'[:'.,~ 

11 l5'J iJ~/NG 5i O ifl£GIMI 
16 Q FWEX LE7m 58 • FWEX U'TTEJt • 

12• FED£\'fAK" 520~fAA'" 

13 • FlDEX BOX . 5:i • W£\'BOX 

14 • FlDEX 1VBE. 54 • ~EXIVBf 
Economy T...xlo~ ~ Ovwnlght ~.,,..., ....... ,, ,.....if_..,_,_,, 

30 • ECONOMY°-:·. 46 • GOl'T 

·-----... : U'TTEJt · ~- - · · 41 t:)J.lnG 

1 0 HOLD FOR '1CK-llf (F• In.._ H) 

2 ~11£ ···•r 
3 DElMll~7lRIDAY~~I• (Hae ........... ....., . 

4 • DANGEROUS GOODS~-.., 

50 . 

e• =--~--.., .. , ..... 4 . __ ,. .... 
1 • ooo_ri.¥:~ __ 
•• .· .. •,·- ·"· 
D • SMUR;)r';,~/iir J 

11:•lrlc.h••V"' I ,' • . 
1 O HOUOAYMNrllY,1.......- . : 
2 ---.i""·;-----~~. , . _ _.. _-

.... \ 
·---··· -~--#--+--

Total Total Total 

ZIP Required 

Federal Expre;" Use 

Base Charge$ 

1-"=--,---''---,--'O=-a,g....:...11_o_Oe1_. - •=-0,g--=-._To_Hold--t,_Decl_ a-,ed- Va-lu•-t-.rg-•­
StrNt Addreu 

Other 1 
_City Stall Zlp 1----1_ __ 

Other 2 
• I 

Received By: 
1-&--'-=~..___..__ __ --1 X Total Charges 

0/MSHI fNT(Cha~Walg!,11 .. 
• 

L 

Dato/'Tlmo Rocelvecl ' .. ftdEx EmployM NUlllber REVISION OATI: 11192 
__ tbs. • ~- .· i.-~• PART 113720-f fr;. EM 3193 

,__ ______________ __. FORMAT tise: ' 

X VJ ... x H 

.Q A;" s __ ,oo , o Droo eo, 
-X •• a.s.c: flaiea.. · 
10. dr>CM lllop. · 1 i:J Slatlon Signature: ' .-

;,., _ _;_ ,_,, l1ssl 
.... 

0 1912-13 fEOOI 
PAIHTEO IN ' 
U.S.A. 

. I 



-Cl 
"'f""-Jc 

ii' ----r--'-1 
LI") 
r,.,~ 

r---. •""" ... ., 

.,· 

(D 

0 
0 
0 
0 
0 

·".::~·;, .··:fi ::. ::-,:-·--~· 
··-:~: 

. ·. · .... .. .. : -~1•.1..•,:;?· c · c::::.~ . . . • . --~-- · ... .. ·:;;;-:: .. ::-:=:,; ··.·: 

fl 

ZIP. Required 

Dato Federal Express Use 

Base Charges 

0 Cl'l "to Doi. D Chg. To,_ Declared Value Charge 

01her 1 
- · - ·•·· · -··-t--=c""11y--------,s"'11-,.----=Z1p=---1 

01her 2 

Received By: 

X 
1----_L 

Tolal Charge& 
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TMAJARLI 
The no o A.n..aJyticaJ I oc.. 

RADIATION DOSE RATE SURVEY FORM 

Date J/<;f/ q_l( COMfANY,,,VPf:.C ( \.A/If[) 011-IERORD# 7l?f'1/S<j 31/ 
Surveyor's Name ~ ad' !) , //4/' ;;flJ-.1/:;,;2 
Model No. HP-210 l ESP-1 Model No. AC-3-7 l ESP-1 

Serial Nos. 710289 L 02619 Serial Nos. 407726 L 02628 

Calibrntion Date rr{_17/q3 Calibration Date f/lu/'f} 
Instrument Calibration Factor (9, 2. '60 Instrument Calibration Factor 6?. (1 L. 

Sample Location HP-210 HP-210 HP-210 AC-3-7 AC-3-7 AC-3-7 y:moce or Activity, 
CPM Factor DPM CPM Factor DPM ~nluice? oCi/anL or 

nCi/p 

Dael-ground lf2, cJ (), rJ 

Consis1ency 7 2&7t? &. 2 ro )tPlft? 0,/ yr 
Smears: 

Shi lf/0 5/. rj 2.tJ 

r~ ,A 
,.. 1-~ 111 ~ ,II rf V C" r:::,_ i 

vv (!) { (. ff !,,, ~v I I 11 :> I I- ( 

- -
(~ /j -D _F )! ll f;-f l) 

- I 
-

✓ 
Commcn1s: V,·LftJveen d_ II 

~ r 
AIIOK '-'%-

Approved 

?~/fc_ £(17t1~ 
p(_ f!.. c,,;_ 

Not OK D:ite 

FOAi.i SOP-075.1 "quality environmental services· 



• 

TMA/ARLI 000008 
llw:nno Analytical IDC.. 

RADIATION DOSE RATE SURVEY FORM 

Date_J ___ /_r ....... /_PJ_i __ COMPANY 11/~l<.L L wl/ C) 011-IER ORD# 7 2£"1 / S-0 Z..c-6 
Surveyor's Name __ 4'Ut-__ ~_· _~ __ !)_, _M"_....;jffi:;;...• __ •~-------------------

Model No. ____ .:..;H:.:..P-=-2=10:,__--'-/---=ES=P"--"-l ___ Model No. ____ ....;Aa..:.C=•..:;;.3...a• 7 _ ____./.___=ES=P'---=-1 __ _ 

Serial Nos. __ 7 __ 1~02,c..;8'---9--,--~'--0~2~61=9___ Serial Nos. __ 4.:.::0c.:..77.:..:2=6 _ _.._/ __ """'0=26=28:::::-__ 

Calibration Date ___ I l_/_l_7_/_q_). ______ Calibration Date ___ '1 _____ /_l_~_/_q_J, _____ _ 
Instrument Calibration Factor ___ ~_,_-z._r_o ____ Instrument Calibration Factor __ t>_• _1_1_-z.... ____ _ 

Sampk Location HP-210 HP-210 HP-210 AC·3•7 AC·3•7 AC.3•7 ti:ill•ce or Activity, 
CPM Factor DPM CPM Foctor DPM rukace? nCi/mLor 

nCi/r 

Dackground 42-,6 tf) I (} 

Consistency ) )_{it) £). 2 '60 SJJ1/() o.lrr-
-

Smears: 

5 l-z-r L l/~ 5 · 52. rJ lf. tJ 'f. i' x:. //) 
I,. """"\ °'--

-
tv!fc "' ltcf ,·f t'j-y k v V(/ ~/// P Ile. fc--i; 2 ~1s- L, c,·/1 

I (7 

() Lf D-z. ~1 le/ -

-

~ ....-, 7/" 

Comments: s Ct- ~/) ,~ (3 () /) F /-I / 2 , q J- vi C 1 

All OK Approved .9f /-, ev-f" L ,>p f c_t 
Not OK Date 

V 1'C ftJV~<: I) Lf/!J ~ R_ 0. 

FOAi.i SOP• 075 . 1 "quality environmental services· 

-L 
q_ 

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



97 ~ 35ZY ~ 2:0 I 1·1 

GENERAL CHEMISTRY RESULTS 

BOBFHl 
BOBFHB 

CASE NO. 03-029 

Sample #s: 

BOBFH5 
BOBWFB 

CASE NARRATIVE 

BOBFH6 

Duplicate analysis on sample BOBFHl (A4-03-029-
04D) revealed a 22.2% RPO for Sulfate. The high 
RPO can be attributed to an inhomogeneous sample 
matrix . 

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

Maureen Parrish 

000009-



I 
-------- - --- - - - - --- - - --- - . 

TMA Inc. RBPORT 
Received: 03/07/94 

REPORT Westinghouse Hanforci ~ompany 
TO 345 Hills 

Richland, WA 99352 

ATTEN Ms. Briana Colley 

CLIENT _WH_C ____ _ SAMPLES .....2, 

04/21/94 13:59:57 

PREPARED Thermo Analytical, Inc. 
BY 160 Taylor Street 

Monrovia, CA 91016 

ATTEN Ms . Carole Harris 
PHONE 818-357-3247 

000010 
Work Order# A4-03-029 

fl2aw?IM/ ~ 
CERTIFIED BY 

CONTACT MKP CIH 

COMPANY Westinghouse Hanford ~ompany 
FACILITY 

This report is for the sole and exclusive use of the client 
to whom it is addressed and represents only those samples 

WORK ID SAF # 93-263 CLP 
TAKEN By Westinghouse Staf= 
TRANS Federal Express 

herein described. Samples not destroyed in testing are re­
tained a maximum of 30 days unless otherwise requested . 

TYPE ~S~o~i~l'-------------­
P.O . # N4-03-032-SU-AR 

INVOICE under separate cove~ 

SAMPLE IDENTIFICATION 
01 B09WF8 
01 B09WF8 MS 
01 B09WF8 MSD 
01 B09WF8 
01 B09WF8 MS 
01 B09WF8 
Q1 B09WF8 MS 
.Q:l B09WF8 MSD 
~ B09WG1 
02 B09WG1 MS 
02 B09WG1 MSD 
03 BOBFM7 
04 BOBFHl 
04 BOBFHl Duplicate 
04 BOBFHl 
OS BOBFM6 
Q§_ BOBFH5 

Q2 BOBFH6 
08 BOBFHS 

Q2 Lab Blank 

Q2 LCS 
09 KBLK0311 

TKST CODES and N1IMES used on this workorder 

8015E3 8015M (Extractable) Form 3 
8015MS EPA 8015M EXTRACT. 
BLKSUM Method Blank Surranary 
BNCLPS CLP Semivol. Solid 
IC AN Anions Extraction Solids 
WCCLPL Anions & Wet Chem. 
WCCLPS Anions in Solids 
WCLCS Lab Control Sample Surranary 
WCL S Chloride in Solids - WH216 

WCOCD Quality Control Surranary 
WCOCS Quality Control Surranary 
WF S Fluoride in Solids 
WMOIST Moisture 
WPH S pH of Solids 
WS04 S Sulfate (in Solids) 



000012 
nm Inc. REPORT Work Order# A4-03-029 

Received: 03/07/94 Results by Sample 

SAM?!.£ ID =a:B.,:.0a:.9WF:.:.:a...,:c8 _________ _ FRACTION 01B TEST CODE WCCLPS NAM=: Anions in Solids 
Date & Time Collected 03/02/94 Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS LL~IT 

Chloride 300.0 3 . 0 mg/kg 1. 0 

Fluoride 300.0 <0.5 mg/kg 0.5 

Sulfate 300.0 6 mg/kg 5 

FORM I 



000013 
'IMA Inc. REPORT Work Order# A4 - 03-029 

Recei ved: 03/07/94 ReS\ll ts by Sample 

SAMPLE ID =Bc::0.=B"'-FIU-='------------ FRACTION 04C TEST CODE WCCLPS NAME Anions in Solids 
Date & Ti rre Collected ~0=2~/=2~8~/=9~4 ____ _ Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS 

Chloride 300.0 2 . 8 mg/kg 1.0 

Fluoride 300 . 0 1 . 5 mg/kg 0 . 5 

Sulfate 300.0 18 mg/kg 5 

FORM I 



000014 
'IMA Inc. REPORT Work Order# A4-03 - 029 

Received: 03/07/94 Results by Sample 

SAMPLE ID =B=OB=FHS==----------- FRACTION 06C TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected =0=3~/0=2=/~9~4=------ Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT ~ LIMIT 

Chloride 300.0 11.4 mg/kg 1.0 

Fluoride 300.0 2.1 mg/kg 0.5 

Sulfate 300.0 44 mg/kg 5 

FORM I 



9:713s2~ .. 2:o 19 
000015 

nm Inc. REPORT Work Order# A4-03-029 
Received: 03/07/94 Results by Sample 

SAMPLE ID =B~0=B=FH=6 _________ _ FRACTION 07C TEST CODE WCCLPS NAME Anions in Solids 

Date & Time Collected ~0=3L/=0=2L{~9~4 ____ _ Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 

ANALYSIS METHOD RESULT UNITS LIMIT 

Chloride 300.0 5 . 0 mg/kg 1.0 

Fluoride 300.0 1. 9 mg/kg 0 . 5 

Sulfate 300 . 0 17 mg/kg 5 

FORM I 



000016 
TMA Inc. REPORT Work Order # A4-03-029 

Received: 03/07/94 Resul.ts by ~le 

SAMPLE ID =B~O=B~FH=B _________ _ FRACTION OBA :'EST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected 03/02/94 Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

Chloride 300.0 12.0 mg/kg 1.0 

Fluoride 300.0 l. 0 mg/kg 0.5 

Sulfate 300 . 0 12 mg/kg 5 

FORM I 



LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

97 ~ 352~. 2'.02 I 

CASE NARRATIVE 

TMA/ARLI 

03-029 

WESTINGHOUSE HANFORD COMPANY 

March 07, 1994 

1.0 DESCRIPTION OF CASE : 

Oooo~\ 

Seven soil samples were 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 for Kerosene (K) were analyzed according to the 
SW-846 Method 8015M. 

2.0 SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B09WFB A4-03 - 029-01A V SOIL 
B09WFB A4-03-029-01B SV SOIL 
B09WF8 MS A4-03-029-01C sv SOIL 
B09WF8 MSD A4-03-029-01D sv SOIL 
B09WFB A4-03-029-01G K SOIL 
B09WFB MS A4-03-029-01H K SOIL 
B09WFB MSD A4-03-029-01I K SOIL 
B09WG1 A4-03-029-02A V SOIL 
B09WG1 MS A4-03-029-02B V SOIL 
B09WG1 MSD A4-03-029-02C V SOIL 
B0BFM7 A4-03-029 - 03A V SOIL 
B0BFHl A4-03-029-04A V SOIL 
B0BFHl A4-03-029-04B sv SOIL 
B0BFHl A4-03-029-04E K SOIL 
B0BFM6 A4-03-029-05A V SOIL 
B0BFHS A4-03-029-06A V SOIL 
B0BFHS A4-03 - 029-06B sv SOIL 
B0BFHS A4-03-029 - 06D K SOIL 
B0BFH6 A4-03-029-07A V SOIL 
B0BFH6 A4-03-029-07B sv SOIL 
B0BFH6 A4-03-029-07D K SOIL 

3.0 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: 

0000'8.'.).. 

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

Acetone was detected at concentrations above the CRQL in 
several samples, including the blank, VBLK0314R. 

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

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. 

All of the 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 03/05/94 and was analyzed 
according to the SW-846 Method 8015M. The %RSD in the all of 
the initial calibrations and the %D in the continuing 
calibrations were below their 20% and 15% limits, 
respectively. 

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

SAMPLE NOTES 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the required 
holding times. Approximately 20 g of each sample were 
extracted and concentrated to 5 mL. 



971352~. 2'.02,3 

Dooo<2;3 

In sample BOBFHl, ~erosene was detected at approximately 23 
mg/Kg. In addition, a compound heavier than the Diesel Range 
was detected at approximately 30 mg/Kg. The concentration for 
the compound was calculated using a Diesel standard. 

The surrogate o-Tey-phenyl was added to each sample, and the 
recoveries ranged from 80% to 94%. However, since the 
reporting forms could not accommodate the surrogate recovery 
results, the data was included in the "Additional Raw Data" 
poriton of the package. 

The matrix spike and matrix spike duplicate recoveries for 
Kerosene were 90% and 86%, respectively. 

All of the QC results were within the limits specified by the 
SW-846 Method 8015M. 

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 
diskette is authorized by the Laboratory Manager or his designees, as 
verified by the following signatures. 

Nicole Roth 
Program Manager 

~~ 
Maureen Parrish lf/z1/ur 
Program Manager 
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00008 (1 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B09WFB 
Lab Name: TMA/ARLI Contract: ~WH=C'------

Lab Code: TMALA Case No.: 03029 SAS No.: _N~A __ _ SDG No . : =N=-=A'--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-01A 

Sample wt/vol: 5.0 (g/mL) _G __ Lab File ID: 40314R14 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: not dee. __ 4 Date Analyzed: 03/14/94 

GC Column: =P=A~C=K"----­

Soil Extract Volume: 

ID: 2.00 (mm) 

(uL) 

Dilution Factor: 1. 0 

Soil Aliquot Volume: ___ (uL) 

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

74-87-3---------Chloromethane ---------74 - 83 - 9 - - - - - - - - - Brom om ethane ---------75 - 01 - 4 - - - - - - - - - Vinyl Chloride --------
75 - 00 - 3 - - - - - - - - - Chlo roe thane -=-----,-=-------75 - 09 - 2 - - - - - - - - - Methylene Chloride 
67-64-1---------Acetone ------
75-15-0---------Carbon Disulfide -------
75-35-4---------1,1-Dichloroethene ------75-34-3---------1,l-Dichloroethane 

--,---=--,,----
540 - 59 - 0 - - - - - - - - 1, 2 - Di ch lo roe then e (total) 
67-66-3---------Chloroform ---,---------107 - 06 - 2 - - - - - - - - l, 2 - Di ch lo roe thane ------
78-93-3---------2-Butanone -,-,,----------71 - 55 - 6 - - - - - - - - - 1, 1, 1 - Tri ch lo roe thane 
56-23-5---------carbon Tetrachloride----
75-27-4---------Bromodichloromethane -----78-87-5---------1,2-Dichloropropane -----100 61-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene ---
124-48-1--------Dibromochloromethane -----79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-1,3-Dichloropropene 
75-25-2---------Bromoform _________ -_-_-_-
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone -----
127-18-4--------Tetrachloroethene ------79-34-5---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene __________ -_-_-_-_ 
108-90-7--------Chlorobenzene ---------100 - 41 - 4 - - - - - - - - Ethyl benzene ---------100 - 42 - 5 - - - - - - - - Styrene -=-----=-:----------1330 - 20 - 7 - - - - - - -Xylene (total) --------

FORM I VOA 

10 u 
10 u 
10 u 
10 u 

3 BJ 
9 BJ 

10 u 
10 u 
1 0 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

3 BJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

3/90 



000085 
lE EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

B09WF8 
Lab Name: =T-MA~/=AR==L=I _________ _ Contract: _WH~C ___ _ 

Lab Code: TMALA Case No.: 03029 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5 . 0 (g/mL) _G_ 

Level: (low/med) =L~O-W __ 

% Moisture: not dee. __ 4 

GC Column: =P~A=C=K __ _ ID: 

Soil Extract Volume: 

Number TICs found: __ 2 

2.00 (mm) 

(uL) 

CAS NUMBER 
================ 

1. 
2. 

COMPOUND NAME 

UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 

SAS No . : ~N-A~-- SDG No . : ..... N~A~-

Lab Sample ID: A403029-01A 

Lab File ID: 40314R14 

Date Received: 03/07/94 

Date Analyzed: 03 /14 /94 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

RT 
======== 

24.28 
26.62 

EST. CONC. 

10 
33 

Q 
===== 
J 
J 

FORM I VOA-TIC 3/90 



000086 
l A EPA SAMPL:2 NO. 

VOLATIL2 ORGANICS ANALYSIS DATA SHEET 

B09WG1 
Lab Name: =T=MA::..:a.r../~AR=L=I:.-________ _ Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No . : =N=-=A'----- SDG No. : =N:.::A"--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-02A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40315R05 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: not dee. _li Date Analyzed: 03/15/94 

GC Column: ~P:.::A=C=K __ _ ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Volume: ___ (uL) 

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

74-87-3---------Chloromethane 12 u 
74-83-9---------Bromomethane 12 u 
75-01-4---------Vinyl Chloride 12 u 
75-00-3---------Chloroethane 12 u 
75 - 09-2---------Methylene Chloride 8 BJ 
67-64-1---------Acetone 57 
75-15-0---------Carbon Disulfide 12 u · 
75-35-4---------1,1-Dichloroethene 12 u 
75-34-3---------1,1-Dichloroethane 12 u 
540-59-0--------1,2-Dichloroethene (total) 12 u --67-66-3---------Chloroform 1 J 
107-06-2--------1,2-Dichloroethane 12 u 
78-93-3---------2-Butanone 12 u 
71-55-6-~-------l,l,1-Trichloroethane 12 u 
56-23-5---------Carbon Tetrachloride 12 u 
75-27-4---------Bromodichloromethane 12 u 
78-87-5---------1,2-Dichloropropane 12 u 
10061-01-5------cis-l,3-Dichloropropene 12 u 
79-01-6---------Trichloroethene 12 u 
124-48-1--------Dibromochloromethane 12 u 
79-00-5---------1,1,2-Trichloroethane 12 u 
71-43-2---------Benzene 12 u 
10061-02-6------trans-l,3-Dichloropropene __ 12 u 
75-25-2---------Bromoform 12 u 
108-10-1--------4-Methyl-2-Pentanone 2 J 
591-78-6--------2-Hexanone 12 u 
127-18-4--------Tetrachloroethene 12 u 
79-34-5---------1,1,2,2-Tetrachloroethane 12 u 
108-88-3-------:Toluene -- 12 u 
108-90-7--------Chlorobenzene 12 u 
100-41-4--------Ethylbenzene 12 u 
100-42-5 - -------Styrene 12 u 
1330-20-7-------Xylene (total) 12 u 

FORM I VOA 3/90 

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



000087 
lE EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

B09WG1 
Lab Name: ~T~MA::...:..L./~AR=L=I"--------- Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No.: 03029 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __l_2_ 

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

Soil Extract Volume: 

Number TICs found: __ l 

2. 00 (mm) 

(uL) 

CAS NUMBER 
-=============== 

1. 

COMPOUND NAME 

UNKNOWN HYDROCARBON 

SAS No.: ~N~A~-- SDG No. : ~N~A __ 

Lab Sample ID: A403029-02A 

Lab File ID: 40315R05 

Date Received: 03 /07 /94 

Date Analyzed: 03/15/94 

Dilution Factor: 1.0 

Soil Aliquot Volume: __ (uL) 

CONCENTRATION L"NITS: 
(ug/L or ug/Kg) UG/KG 

RT 
======== 

26.70 

EST . CONC. 

9 

Q 
===== 
J 

FORM I VOA-TIC 3/90 



000088 
lA EPA SAMPLE NO . 

VOLATILE ORGANICS ANAL=SIS DATA SHEET 

B0BFHl 
Lab Name: TMA/ARLI Contract: _W~H~C ___ _ 

Lab Code: TMALA Case No.: 0302 9 SAS No. : ~N-A __ _ SDG No. : =NA=---

Matrix: (soil/water) SOIL Lab Sample ID: A403029-04A 

Sample wt/vol: 5.0 ( g/mL) r, _'J __ Lab File ID: 40314R0S 

Level: (low/med) LOW Date Received : 03/07/94 

% Moisture: not dee.~ Date Analyzed: 03/14/94 

GC Column: ~P=A~C_K ___ _ ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Extract Volume: 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 - 0 - - - - - - - - - Carbon Disulfide -------75-35-4---------1,l-Dichlorcethene ------75-34-3---------1,l-Dichlorcethane 

---,-----::--,:---
540 - 59 - 0 - - - - - - - - l, 2 - Di ch lo r c et hen e (total) 
67-66-3---------Chloroform ---,----------107 - 06 - 2 - - - - - - - - 1, 2 - Di ch lo r c ethane 
78-93-3---------2-Butarione ------
71-55-6---------1,l,l-Trichloroethane 
56-23-5 - --------Carbon Tetrachloride----
75-27-4---------Bromodichloromethane -----78-87-5---------1,2-Dichlorcpropane -----10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene ---
124-48-1--------Dibromochloromethane -----79-00-5---------1,l,2-Trichloroethane ___ _ 
71-43-2---------Benzene ---,-....,--,::---------10061 - 02 - 6 - - - - - - trans - 1, 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--- - ----Tetrachlor_o_e_~~h_e_n_e ______ _ 
79-34-5- - ---- - --1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorob_e_n_z_e_n_e ________ _ 

100-41-4--------Ethylbenzene ---------100 - 42 - 5 - - - - - - - - Styrene -:-----,,.....,....--------1330 - 20 - 7 - - - - - - - Xylene (total) --------

?ORM I VOA 

11 u 
11 u 
11 u 
11 u 

3 BJ 
20 B 
11 u 
11 u 
11 u 
11 u 

3 BJ 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 

1 J 
11 u 
11 u 
11 u 
11 u 

3/90 



lE 
VOLrlTILE ORG~~~ ICS ANALYSIS DATA SHEET 

TENTATIVEL! IDENTIFIED COMPOUNDS 

Lab Name: _T_MA~/-~-~R=L_I~-------- Contract: ~WH=C'-----

000089 
EPA SAMPLE NO. 

B0BFHl 

Lab Code: TMALA Case No . : 03029 SAS No. : ::..:N.::..::A'----- SDG No . : =N-=-=A'---_ 

Matrix: (soil/water) SOI L 

Sample wt/vol: 5 . 0 (g/mL) _G_ 

Level: (low/med) =L-=O"""'W __ 

% Moisture: not dee. _1.Q 

GC Column: ~PA=-=CK=---­

Soil Extract Volume: 

ID: 

Number TICs found: __ o 

2. 00 (mm) 

(uL) 

Lab Sample ID: A403029-04A 

Lab File ID: 40314R0S 

Date Received: 03/07/94 

Date Analyzed: 03/14/94 

Dilution Factor: 1. 0 

Soil Aliquot Volume: ___ (UL) 

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

FORM I VOA-TIC 3/90 
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00009 0 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEE~ 

B0BFHS 
Lab Name: TMAiARLI Contract: _';olH~C~----

Lab Code: TMALA Case No.: 03029 SAS No. : ~N-A'----- S DG No . : ::.aN=-=A'---_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-06A 

Sample wt/vol: 5.0 (g/mL) _G_ Lab File ID: 40314R12 

Level: (low/med) LOW Date Received: 03i07i94 

% Moisture: not dee. __ 4 Date Analyzed: 03i14i94 

GC Column: ~P=-=A=C=K'----­

Soil Extract Volume: 

ID: 2.00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

CONCENT~~TION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UGiKG 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 - l 5 - 0 - - - - - - - - - Carbon Disulfide -------75-35-4---------1,l-Dichloroethene ------75-34-3---------1,1-Dichloroethane ---,.--....,,....,--
540 - 59 - 0 - - - - - - - - 1, 2 - Di ch lo roe then e (total) 
67-66-3---------Chloroform ----------107 - 06 - 2 - - - - - - - - 1, 2 - Di ch lo roe thane 
78-93-3-~-------2-Butarione ------
71-55-6---------1,l,l-Trichloroethane 
56-23-5---------Carbon Tetrachloride----
75-27-4---------Bromodichloromethane -----78-87-5---------1,2-Dichloropropane -----10061-01-5------cis-1,3-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-Dichloropropene 
75-25-2---------Bromoform _________ -_-_-_-_ 
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone -----
127-18-4---- - ---Tetrachloroethene -------79-34-5---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene ------------108-90-7----- - --Chlorobenzene ---------100 - 4 l - 4 - - - - - - - - Ethyl benzene ---------100 - 42 - 5 - - - - - - - - Styrene -,---..,,.--,----------1330 - 20 - 7 - - - - - - - Xylene (total) --------

FORM I VOA 

10 u 
10 u 
10 u 
10 u 

4 BJ 
18 B 
10 u 
10 u 
10 u 
10 u 

1 BJ 
10 u 
10 u 

1 BJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

3/90 
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lE 
0000 91 

EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T-MA""'"'"'/~AR==L~I __________ _ 

Lab Code: TMALA Case No . : 03029 

Matrix : {soil/water) SOIL 

Sample wt/vol: 5. 0 {g/mL) _G_ 

Level: {low/med) LOW ~--
% Moisture: not dee. __ 4 

GC Column: ~P-A=C~K'---­

Soil Extract Volume: 

ID: 

Number TICs found: __ o 

2. 00 {mm) 

{uL) 

B0BFHS 
Contract: ~W=H=C ___ _ 

SAS No . : =N=-=A'----- SDG No. : =NA=---

Lab Sample ID: A403029-06A 

Lab File ID: 40314R12 

Date Received: 03/07/94 

Date Analyzed: 03/14/94 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ {uL) 

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

FORM I '/OA- TIC 3/90 

- - - ·-- - - - --- - ------ -
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lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ~':'MA-=-=~L~A~R~L~I=---------- Contract: ~WH==C ___ _ 

000092 
EPA SAMPLE NO. 

30BFH6 

Lab Code: TM.ALA Case No.: 03029 SAS No.: =N=-=A'---- SDG No . : =NA=---

Matrix: (soil/water) SOIL Lab Sample ID: A403029-07A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314Rll 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: not dee. __ s Date Analyzed: 03 /14 /94 

GC Column: ~P-A~C=K-'----­

Soil Extract Volume: 

ID: 2.00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

74-87-3---------Chloromethane 11 u ---------74 - 83 - 9 - - - - - - - - - Brom om ethane 11 u -=----------75 - 01 - 4 - - - - - - - - - Vinyl Chloride 
75-00-3-~-------Chloroethane --------

11 u 
11 u 

75-09-2-~-------Methylene Chloride ------ 4 BJ 
67-64-1---------Acetone 13 B 
75-15-0---------Carbon -D~i_s_u~l-£~1~.d~e-------- 11 u 
75-35-4---------1,l-Dichloroethene 11 u ------75-34-3---------1,l-Dichloroethane 11 u 

-----,---=-:--
540 - 59 - 0 - - - - - - - - l, 2 - Di ch lo roe then e (total) 11 u 
67-66-3---------Chloroform 11 u ----------107 - 06 - 2 - - - - - - - - l, 2 - Di ch lo roe thane 11 u ------78-93-3---------2-Butarione _________ _ 11 u 
71-55-6---------1,1,1-Trichloroethane 11 u ----56-23-5---------Carbon Tetrachloride 11 u 
75-27-4---------Bromodichloromethane ____ _ 11 u 
78-87-5---------1,2-Dichloropropane ----- 11 u 
10061-01-5------cis-1,3-Dichloropropene __ _ 11 u 
79-01-6---------Trichloroethene 11 u --------124-48-1--------Dibromochloromethane 11 u -----79-00-5---------1,l,2-Trichloroethane 11 u ----71-43-2---------Benzene 11 u ---,--.,......,,.--------
10061-02-6------trans-l, 3-Dichloropropene __ 11 u 
75-25-2---------Bromoform 11 u -----------108-10-1--------4-Methyl-2-Pentanone ----- 11 u 
591-78-6--------2-Hexanone 11 u ----------127 - l 8 - 4 - - - - - - - - Tetra ch lo roe then e 11 u ---,------79-34-5---------l,1,2,2-Tetrachloroethane 11 u 
108-88-3--------Toluene 11 u 
108-90-7--------Chlorob_e_n_z_e_n_e ________ _ 11 u 
100-41-4--------Ethylbenzene ________ _ 11 u 
100-42-5--------Styrene--,--~~--------
1330-20-7-------Xylene (total) _______ _ 

11 u 
11 u 

FORM I VOA 3/90 
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lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA~/~AR==L=I=----------- Contract: ~WH=-=C ___ _ 

000093 

EPA SAMPLE NO. 

B0BFH6 

Lab Code: TMALA Case No.: 03029 SAS No. : ::.:.N=-=A'---- SDG No. : _NA~--

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __ s 

GC Column: PACK -~--- ID: 

Soil Extract Volume: 

Number TICs found: __ o 

2. 00 (mm) 

(uL) 

Lab Sample ID: A403029-07A 

Lab File ID: 40314Rll 

Date Received: 03/07/94 

Date Analyzed: 03/14/94 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

FORM I VOA-TIC 3/90 



00009 ;1 
lA EPA SAMPLE NO . 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFM6 
Lab Name: ~T~MA=-=.../~AR=L=I=----------- Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No. : _N_A __ _ SDG No.: =N-=-=A'--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-0SA 

Sample wt/vol: 5. 0 (g/mL) _G __ Lab File ID: 40314R13 

Level: (low/med) =L=O~W __ Date Received: 03/07/94 

% Moisture: not dee. __ o Date Analyzed: 03 /14 /94 

GC Column: ~P-=-=A=C=K'---­

Soil Extract Volume: 

ID: 2 . 00 (mm) 

(uL) 

Dilution Factor: 1.0 

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---------Chloroethane --------
75-09-2---------Methylene Chloride ------67-64-1---------Acetone --,---,,-..,,....,..~-------
75 - 15 - 0 - - - - - - - - - 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 - Di ch lo roe ch an e ------78-93-3---------2-Butarione ----------71 - 55 - 6 - ~ - - - - - - - 1, 1, 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---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2 -- -------Bromoform -----------108-10-1--------4-Methyl-2-Pentanone -----591-78-6--- - ----2-Hexanone 
127-18-4--------Tetrachlor_o_e_t~h_e_n_e ______ _ 

79-34-5---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene __________ ==== 
108-90-7--------Chlorobenzene ---------100 - 41 - 4 - - - - - - - - Ethyl benzene ---------100 - 42 - 5 - - - - - - - - Styrene ------------1330 - 20 - 7 - - - - - - - Xylene (total) _______ _ 

FORM I VOA 

10 u 
10 u 
10 u 
10 u 

3 BJ 
12 B 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

3 BJ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

3/90 



00009 3 
lE EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

B0BFM6 
Lab Name: =T~MA=-=--/~AR==L=-=I=----------- Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No.: 03029 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) _G __ 

Level: (low/med) LOW 

% Moisture: not dee. __ o 

GC Column: PACK ID: 2.00 (mm) 

Soil Extract Volume: (uL) 

Number TICS found: __ l 

CAS NUMBER 
================ 

1. 

COMPOUND NAME 

UNKNOWN HYDROCARBON 

SAS No.: =N=-=A'---- SDG No . : =N=-=A"---_ 

Lab Sample ID: A403029-05A 

Lab File ID: 40314R13 

Date Received: 03/07/94 

Date Analyzed: 03/14/94 

Dilution Factor: 1.0 

Soil Aliquot Volume : ___ (uL) 

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

RT 
======== 

26.62 

EST. CONC. 

16 

Q 

===== 
J 

FORM I VOA-TIC 3/90 



000098 
lA EPA SAMPLE NO . 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFM7 
Lab Name: ~T~MA=-=..i../~AR=L=I=------------ Contract: ~WH..:.:..:aC:;._ ___ _ 

Lab Code: TMALA Case No .: 03029 SAS No . : =N.::..:A'----- SDG No.: =N~A ___ _ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-03A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314R04 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: not dee. __ o Date Analyzed: 03 /14 /94 

GC Column: =-P-=-=A=C=K'----­

Soi l Extract Volume : 

ID: 2.00 (mm) 

(uL) 

Dilution Factor: 1. 0 

Soil Aliquot Volume: ___ (uL) 

CONCENTRAT I ON UNITS: 
CAS NO . COMPOUND (ug/L or u g/Kg) UG/KG Q 

74-87-3---------Chloromethane 10 u ---------
74-83-9---------Bromomethane 10 u -=----------75 - 01 - 4 - - - - - - - - - Vinyl Chloride 
75-00-3~--------Chloroethane --------

10 u 
10 u 

75-09-2---------Methylene Chloride ------ 10 u 
67-64-1 - -- - -----Acetone 16 B 
75-15-0---------Carbon -D~i_s_u~l-f~i~'d_e _______ _ 10 u 
75-35-4---------1,1-Dichloroethene 10 u ------75-34-3---------1,1-Dichloroethane 10 u ------,--
540 - 59 - 0 - - - - - - - - 1, 2 - Di ch lo roe then e (total) 10 u 
67-66-3---------Chloroform 10 u ----------107 - 06 - 2 - - - - - - - - 1, 2 - Di ch lo roe thane 10 u ------78-93-3 - --------2-Butanone 10 u ----------71 - 55 - 6 - - - - - - - - - 1, 1, 1 - Tri ch lo roe thane 2 BJ ----56-23-5----- - - - -Carbon Tetrachloride 10 u -----75-27-4---------Bromodichloromethane 10 u -----78-87-5---------1,2-Dichloropropane ----- 10 u 
10061-01-5----- - cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene ---

10 u 
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 - 1, 3 - Di ch lo r op rope n e __ 10 u 
75-25-2---------Bromoform 10 u -----------
108-10-1------- -4-Methyl-2-Pentanone ----- 2 BJ 
591-78-6--------2-Hexanone 4 J ----------127 - 18 - 4 - - - - - - - - Tetra ch lo roe then e 10 u -------79-34-5---------1,l,2,2-Tetrachloroethane 10 u 
108-88-3--------Toluene __________ -=.,-:=_~= 10 u 
108-9O-7--------Chlorobenzene 10 u ---------100-41-4--------Ethylbenzene ________ _ 10 u 
100-42-5--------Styrene -----,--,----------1330 - 20 - 7 - - - - - - - Xylene (total) --------

10 u 
10 u 

FORM_ VOA 3/90 



lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA=-=-/~AR=L=I'---------- Contract: ~W=H~C ___ _ 

000097 
EPA SAMPLE NO . 

B0BFM7 

Lab Code: TMALA Case No.: 03029 SAS No. : =N=A'---- SDG No. : =N=A'--_ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __ o 

GC Column: =-P.::..:A=C=K __ _ ID: 

Soil Extract Volume: 

Number TICs found: __ o 

2. 00 (mm) 

(uL) 

Lab Sample · ID: A403029-03A 

Lab File ID: 40314R04 

Date Received: 03/07/94 

Date Analyzed: 03/14/94 

Dilution Factor: 1. 0 

Soil Aliquot Volume: ___ (uL) 

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

FORM I VOA-TIC 3/90 



\ 

000098 
1B EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B09WF8 
Lab Name: ~TMA-=-=-=/~AR==L=I=---------­ Contract: _W~H~C~----

Lab Code: TMALA Case No.: 03029 SAS No.: =N-A~-- SDG No. : =-NA...a.---

Matrix: {soil/water) SOIL Lab Sample ID: A403029-01B 

Sample wt/vol: 30.4 {g/mL) _G_ Lab File ID: 40330108 

Level: {low/med) LOW Date Received: 03/07/94 

% Moisture: 4 decanted: (Y/N) N_ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----=2 ..... "'""o (uL) 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 
---,--,,-----e----=--:-----,-----

111 - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether --- 340 
95-57-8-~-------2-Chlorophenol -------- 340 
541 - 73 - 1 ~ - - - - - - - 1, 3 - Di ch lo robe n z en e ----- 340 
106-46-7--------1,4-Dichlorobenzene ----- 340 
95-50-1---------1,2-Dichlorobenzene ----- 340 
95-48-7---------2-Methylphenol 

---,--,,-------.,....-
108 - 60 - 1 - - - - - - - - 2, 2' - ox y bis ( l - Chlo r op r op an e) 
106-44-5--------4-Methylphenol -

340 
340 
340 

621-64-7--------N-Nitroso-Di-n-Propylamine 
67-72-1---------Hexachloroethane _____ ~~-= 340 

340 
98-95-3---------Nitrobenzene 340 ---------78 - 59 - l - ~ - - - - - - - Is op ho r one ----------88 - 75 - 5 - - - - - - - - - 2 - Nitro phenol ---------

340 
340 

105-67-9--------2,4-Dimethylphenol _____ _ 340 
lll-91-l--------bis(2-Chloroethoxy)Methane 
120-83-2--------2,4-Dichlorophenol ____ === 340 

340 
120-82-1--------1,2,4-Trichlorobenzene 340 ----91-20-3---------Naphthalene _________ _ 
106-47-8--------4-Chloroaniline 

340 
340 

87-68-3---------Hexachlorobutad~i-e_n_e _____ _ 340 
59-50-7---------4-Chloro-3-Methylphenol --- 340 
91-57-6---------2-Methylnaphthalene 

-----,,--,-----
77 - 47 - 4 - - - - - - - - - Hex a ch lo r o c y clop en tad i en e __ 

340 
340 

88-06-2---------2,4,6-Trichlorophenol ---- 340 
95-95-4---------2,4,5-Trichlorophenol ___ _ 820 
91-58-7---------2-Chloronaphthalene ____ _ 340 
88-74-4---------2-Nitroaniline 820 --------13 l - 11 - 3 - - - - - - - - Dimethyl p ht ha late _____ _ 340 
208-96-8--------Acenaphthylene _______ _ 340 
99-09-2---------3-Nitroaniline 820 --------83 - 32 - 9 - - - - - - - - - Ace nap ht hen e -:----=-------5 l - 28 - 5 - - - - - - - - - 2, 4 - Dini tr op hen o l ------

340 
820 

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 



lC 
SEMIVOLATILE ORGANICS ANA.i,YSIS DATA SHEET 

B09WF8 
Lab Name: ~T~MA=-=-/~AR=L=I=------------ Contracc: ~W=H=C ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No . : """N"""A'----- SDG No . : """N"""A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-01B 

Sample wt/vol: 30.4 (g/mL) _G __ Lab File ID: 40330108 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: 4 decanted: (Y/N) H._ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----=2_,_. ~0 (UL) Dilution Factor: 1.0 

GPC Cleanup : 

CAS NO. 

(Y/N) y_ 

COMPOUND 
CONCENTRATION UNITS: 
(ug / L or ug/Kg) 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-Chloropheny l-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-Nitrosodiphenylamine (1) 
101-55-3--------4-Bromophenyl -phenylether --
118-74-1--------Hexachlorobenzene _____ -_-_-_-_ 
87-86-s- ~-------Pentachloroph enol 
85-01-8---------Phenanthrene -------
120-12 - 7--------Anthracene 
86 - 74-8----- - ---Carbazole ----------
84-74 - 2-- - ------Di-n-Butylphth alate 
206-44-0--------Fluoranthene -----
129-00-0--------Pyrene 

----:----,---,-----::--------
85 - 68 - 7 - - - - - - - - - Bu ty lbenzy lph t hal ate -----
91-94-1---------3,3'-Dichlorobenzidine ----56-55 - 3----- --- -Benzo(a)Anthracene ------
117-81-7--------bis(2-Ethylhexyl)Phthalate 
218-0l-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--------Indeno(l,2,3 - cd)Pyrene ----53-70-3---------Dibenz(a,h)Anthracene ----191-24-2 - -------Benzo(g,h,i)Perylene -----

(1) - Cannot be separated from Diphenylami ne 

FORM I SV- 2 

820 
340 
340 
340 
340 
340 
340 
820 
820 
340 
340 
340 
820 
340 
340 
340 
240 
340 
340 
340 
340 
340 
340 
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 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Q 

3/90 



lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY :DENTIFIED COMPOUNDS 

Lab Name: ~TMA..:..=.~/~AR=L=I=---------- Contract: ~W=H=C ___ _ 

000100 
EPA SAM?LE NO. 

B09WF8 

Lab Code : TMALA Case No.: 03029 SAS No.: =N=-=A __ _ SDG No. : =NA:.::..,_ __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-01B 

Sample wt/vol: 30. 4 (g/mL) _G_ Lab File ID: 40330I08 

Level: (low/med) =L=OW"-'--_ Date Received: 03/07/94 

% Moisture: 4 decanted: (Y/N) N_ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

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

GPC Cleanup: (Y/N) y_ pH: _2...:..1. 

Number TICs found: __ 5 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
--============== 

1. 
2. 
3 • 
4. 
5. 

COMPOUND NAME 

UNKNOWN h"YDROCARBON 
UNKNOWN h"YDROCARBON 
UNKNOWN h"YDROCARBON 
UNKNOWN h"YDROCARBON 
HEXANEDIOIC ACID ESTER ISOME 

FORM I SV-TIC 

RT 
======== 

5.50 
5.58 
5.80 
6.03 

23.82 

EST. CONC. 

1500 
69 

210 
580 
170 

Q 

===== 
BJ 
J 
BJ 
BJ 
BJ 

3/90 



000.101 
1B EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFHl 
Lab Name: =T=MA'-""-/~AR=L=I ___________ _ Contract: ~WH-=-==C.._ ___ _ 

Lab Code: TMALA Case N_o.: 03029 SAS No. : =N.:..:A=---- SDG No. : :..:.N:..:A=---

Matrix: (soil/water) SOIL Lab Sample ID: A403029-04B 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 40330111 

Level: (low/med) =L=OW---'--_ Date Received: 03/07/94 

% Moisture: 10 decanted: (Y/N) N._ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500 . 0 (uL) Date Analyzed : 03/30/94 

Injection Volume: ---=2 ....... =-0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) y_ pH: --2..:...± 

CAS NO. COMPOUND 
CONCENTRATION UNI TS: 
(ug/L or ug/Kg) UG/KG 

108-95-2--------Phenol 360 
lll-44-4--------bis(2-Chloroethyl)Ether 360 
95-57-8-~-------2-Chlorophenol 360 
541-73-1 ~-------l,3-Dichlorobenzene 360 
106-46-7--------1,4-Dichlorobenzene 360 
95-50-1 - --------1,2-Dichlorobenzene 360 
95-48-7---------2-Methylphenol 360 
108-60-1--------2,2'-oxybis(l-Chloropropane)_ 360 
106-44-5--------4-Methylphenol 360 
621-64-7--------N-Nitroso-Di-n-Propylamine __ 360 
67-72-1 - --------Hexachloroethane 360 
98-95-3- - -------Nitrobenzene 360 
78-59-1---------Isophorone 360 
88-75-5-~-------2-Nitrophenol 360 
105-67-9------ - -2,4-Dimethylphenol 360 
lll-91-l--------bis(2-Chloroethoxy)Methane __ 360 
120-83-2--------2,4-Dichlorophenol 360 
120-82-1--------1,2,4-Trichlorobenzene 360 
91-20-3---------Naphthalene 360 
106-47-8--- - ----4-Chloroaniline 360 
87-68-3------ - --Hexachlorobutadiene 360 
59-50-7---------4-Chloro-3-Methylphenol 360 
91-57-6---------2-Methylnaphthalene 360 
77-47-4---------Hexachlorocyclopentadiene 360 
88-06-2---------2,4,6-Trichlorophenol -- 360 
95-95-4--- - -----2,4,5-Trichlorophenol 880 
91-58-7---------2-Chloronaphthalene 360 
88-74-4---------2-Nitroaniline 880 
131-11-3--------Dimethylphthalate 360 
208-96-8--------Acenaphthylene 360 
99-09-2 - --------3-Nitroaniline 880 
83-32-9 - --------Acenaphthene 360 
51-28-5---------2,4-Dinitrophenol 880 

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 



000]02 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFHl 
Lab Name: ~T~MA=<./~AR==L=I~--------- Contract: ~W=H~C ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No . : =N=A'----- SDG No. : =N~A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-04B 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 40330111 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: 10 decanted: (Y/N) N_ Date Extracted: 03 /16 /94 

Concentrated Extract Volume: 500 . 0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----=2..a..•.;a..o (uL) Dilution Factor: 1.0 

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

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 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 
86-73-7---------Fluorene--,--=--=-----------_-
100-01 - 6--------4-Nitroaniline --------534 - 52 - l - - - - - - - - 4, 6 - Dini tr o - 2 - methyl phenol 
86-30-6-~-------N-Nitrosodiphenylamine (1)--
101-55-3--------4-Bromophenyl-phenylether --
118-74-1--------Hexach~orobenzene _____ -_-_-_-_ 
87-86-5---------Pentachlorophenol 
85-01-8- ~-------Phenanthrene -------
120-12-7--------Anthracene ----------86 - 74 - 8 - - - - - - - - - Car b a z o le ..,.-----------
~~~~:~~~= = = = = = = =~i~~;:~~r!~~thalate ____ _ 

---------129 - 00 - 0 - - - - - - - - Pyre n e ---,-----------85 - 68 - 7 - - - - - - - - - Butyl be n z y l p ht ha late -----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--------Indeno(l,2,3-cd)Pyrene 
53-70-3---------Dibenz(a,h)Anthracene ----

----191-24-2--------Benzo(g,h,i)Perylene -----
(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

880 
360 
360 
360 
360 
360 
360 
880 
880 
360 
360 
360 

45 
360 
360 
360 
160 
360 
360 
360 
360 
360 
270 
360 
360 
360 
360 
360 
360 
360 
360 

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

Q 

3/90 



(}'7 ~ 35'''U ,.iQU l ., .. h {,.. 1.(, l ,J 

lF 
SEMIVOLATI LE ORGANICS ANALYSIS DATA SHEET 

TENTAT: VELY IDENTIFIED COMPOUNDS 

Lab Name: ~TMA.:..::..~(~AR-==L=.I ________ _ Contract: ~WH......,,C"------

000103 
EP.::.. SAMPLE NO. 

B0BFHl 

Lab Code: TMALA Case No.: 03029 SAS No.: =N=-=A'---- SDG No. : =N=-=A:.--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-04E 

Sample wt/vol: 30. 4 (g/mL) _G_ Lab File ID: 40330111 

Level: (low/med) LOW Date Received: 0 3 i..!r1J... 9 4 

% Moisture: 10 decanted: (Y/N) !':L_ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: 2. 0 (uL) ---- Dilution Factor: 1.0 

GPC Cleanup: (Y/N) Y._ pH: ~ 

Number TICs found: _£Q. 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
================ ============================ -------- ------------- ===== --------

1. UNKNOWN HYDROCARBON 5.52 1800 BJ 
2 . UNKNOWN ALKANE 11.37 4600 J 
3. UNKNOWN ALKANE 11. 78 3200 J 
4 . UNKNOWN ALKANE 12.88 14000 J 
5. UNKNOWN HYDROCARBON 13.07 1500 J 
6. UNKNOWN ALKANE 13.23 15000 J 
7. UNKNOWN ALKANE 14.05 20000 J 
8. UNKNOWN ALKANE 14.27 2200 J 
9. UNKNOWN ALKANE - 14.58 19000 J 

10. UNKNOWN ALKANE 15.18 5000 J 
11. UNKNOWN ALKANE 15.33 2200 J 
12. UNKNOWN ALKANE 15.82 9000 J 
13. UNKNOWN ALKANE 16.35 6900 J 
14. UNKNOWN ALKANE 17 . 02 8900 J 
15 . UNKNOWN ALKANE 19.20 3000 J 
16. UNKNOWN ALKANE 20.23 4100 J 
17 . UNKNOWN ALKANE 21. 23 3300 J 
18. UNKNOWN ALKANE 22.17 3900 J 
19. UNKNOWN ALKANE 23.08 2600 J 
20. UNKNOWN ALKANE 23.95 2700 J 

FORM I SV-TIC 3/90 



97 a 7.szu rl(}L\I·} ,. ,, 11J 1.,{ 

000104 
lB EPA SAMPLE NO . 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFHS 
Lab Name: ~T~MA~/~AR=L~=----r ________ _ Contract: ~WH'------C;.._ ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No . : ""'N""'A'----- SDG No . : =N=-=A'---_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029_-06B 

Sample wt/vol: 30. 4 (g/mL) _G_ Lab File ID: 40330112 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: 4 decanted: (Y/N) !i._ Date Extracted: 03illL94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

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

GPC Cleanup: (Y/N) y_ pH: --11..:..2. 

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

108-95-2--------Phenol -------------111 - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether __ _ 
95-57-8---------2-Chlorophenol _______ _ 
541-73-1--------1,3-Dichlorobenzene _____ _ 
106-46-7--------1,4-Dichlorobenzene _____ _ 
95-50-1---------1,2-Dichlorobenzene _____ _ 
95-48-7---------2-Methylphenol _______ _ 
108-60-1--------2,2'-oxybis(l-Chloropropane)_ 
106-44-5--------4-Methylphenol _______ _ 
621-64-7--------N-Nitroso-Di-n-Propylamine __ 
67-72-1---------Hexachloroethane ______ _ 
98-95-3---------Nitrobenzene ----------78-59-1-~-------Isophorone __________ _ 
88-75-5---------2-Nitrophenol ________ _ 
105-67-9--------2,4-Dimethylphenol _____ _ 
lll-91-1--------bis(2-Chloroethoxy)Methane 
120-83-2--------2,4-Dichlorophenol _____ -_-_-_ 
120-82-1--------1,2,4-Trichlorobenzene ----91-20-3---------Naphthalene _________ _ 
106-47-8--------4-Chloroaniline --,---------87 - 68 - 3 - - - - - - - - - Hexachlorobu tadiene _____ _ 
59-50-7---------4-Chloro-3-Methylphenol __ _ 
91-57-6---------2-Methylnaphthalene ____ _ 
77-47-4---------Hexachlorocyclopentadiene __ 
88-06-2---------2,4,6-Trichlorophenol -----95-95-4---------2,4,5-Trichlorophenol ___ _ 
91-58-7---------2-Chloronaphthalene ____ _ 
88-74-4---------2-Nitroaniline 
131-11-3--------Dimethylphthalate ______ _ 
208-96-8--------Acenaphthylene _______ _ 
99-09-2---------3-Nitroaniline 
83-32-9---------Acenaphthene _________ _ 
51-28-5---------2,4-Dinitrophenol ______ _ 

FORM I SV-1 

340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
820 
340 
820 
340 
340 
820 
340 
820 

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 

I 
3/90 
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000105 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFHS 
Lab Name: =T~MA="-/~AR=L=I=----------- Contract: W~H==C ___ _ 

Lab Code: TMALA Case N.0.: 03029 SAS No. : =N=A'---- SDG No. : =N~A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-06B 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 40330I12 

Level: (low/med) =L~O~W __ Date Received: 03/07/94 

% Moisture: 4 decanced: (Y/N) N_ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ---=-2 -'-" -'C-0 ( uL) Dilution Factor: 1.0 

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

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

100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran ---------
121-14-2~-------2,4-Dinitrotoluene ------606-20-2~-------2,6-Dinitrotolue ne ------84-66-2---------Diethylphthalate -------7005-72-3-------4-Chlorophenyl-phenylether 
86-73-7---------Fluorene-,....,.........,. ________ -_-_-
100-01-6--------4-Nitroaniline --------534 - 52 - 1 - - - - - - - - 4, 6 - Dini tr o - 2 - methyl 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 -------
120-12-7--------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 he xy l) Ph th al ate 
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 ( 1, 2, 3 - c d) Pyre n e 
53-70-3---------Dibenz(a,h)Anthracene ----
191-24-2--------Benzo{g,h,i)Perylene ----

-----
- Cannot be separaced from Diphenylamine 

FORM I SV-2 

820 
340 
340 
340 
340 
340 
340 
820 
820 
340 
340 
340 
820 
340 
340 
340 
200 
340 
340 
340 
340 
340 
340 
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 
BJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA=..../~AR==L~I=--------- Contract: _W-H~C ___ _ 

000]06 
EPA SAMPLE NO. 

B0BFH5 

Lab Code: TMALA Case No.: 03029 SAS No. : _N_A __ _ SDG No. : ~N~A~-

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4 (g/mL) _G_ 

Level: (low/med) =L~OW~-

% Moisture: 4 decanted: (Y/N) N__ 

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: ---=2 ...... ~0 (UL) 

GPC Cleanup: (Y/N) y__ 

Number TICs found: _n 

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. 

A403029-06B 

40330112 

03/07 / 94 

03/16/94 

03/30/94 

1.0 

CONC. Q 
================ ---------------------------- ======== ------------- ===== 

1. 
2. 
3 • 
4 • 
5. 
6. 
7. 540-97-6 
8. 
9. 

10. 
11. 

UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
DODECAMETHYLCYCLOHEXASILOXAN 
HEXANEDIOIC ACID ESTER ISOME 
UNKNOWN ALKANE· 
UNKNOWN ALKANE 
UNKNOWN ALKANE 

FORM I SV-TIC 

5.52 1500 BJ 
5.60 69 J 
5.80 550 J 
6.03 480 BJ 
7.88 170 J 
9.17 310 J 

11.70 100 JN 
23.83 210 BJ 
26.38 140 J 
27.93 410 J 
29.90 140 J 

3/90 



000107 
1B EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH6 
Lab Name: =T~MA-'-=/~A=R=L=I,._ ________ _ Contract: ~W=H~C _____ _ 

Lab Code: TMALA Case N_o . : 03029 SAS No. : =N=-=A __ _ SDG No. : =N=-=A'---_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-07B 

Sample wt/vol: 30 .4 (g/mL) _G_ Lab File ID: 40330113 

Level: (low/med) LOW Date Received: o3L07L94 

% Moisture: 5 decanted: (Y/N) N_ Date Extracted: o3L16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: o3/30L94 

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) UG/KG 

108-95-2--------Phenol ---------------111-44-4- - - - - - - -bis (2-Chloroethyl) Ether __ _ 
95-57-8---------2-Chlorophenol _______ _ 
541-73-1~-------l,3-Dichlorobenzene -----106-46-7--------1,4-Dichlorobenzene -----95-50-1---------1,2-Dichlorobenzene -----95-48-7---------2-Methylphenol ----,----------,--
108 - 60 - 1 - - - - - - - - 2, 2' - ox y bis ( l - Chlo r op r op an e) 
106-44-5--------4-Methylphenol -
621-64-7--------N-Nitroso-Di-n-Propylamine __ 
67-72-1---------Hexachloroethane 
98-95-3---------Nitrobenzene -------
78-59-1---------Isophorone ----------88 - 75 - 5 - ~ - - - - - - - 2 - Nitro phenol ---------105 - 67 - 9 - - - - - - - - 2, 4 - Dimethyl phenol 

-:----:-----
111- 91-1- - - - - - - -bis ( 2 - Chloroe thoxy) Methane 
120-83-2--------2,4-Dichlorophenol _____ -_-_-
120-82-1--------1,2,4-Trichlorobenzene ----91-20-3---------Naphthalene 
106-47-8--------4-Chloroani_l_i_n_e _______ _ 
87-68-3---------Hexachlorobutadiene -----,,----
59 - 50 - 7 - - - - - - - - - 4 - Chlo r o - 3 - Methyl phenol ---91-57-6---------2-Methylnaphthalene ---,,~---
77 - 47 - 4 - - - - - - - - - Hex a ch lo r o c y clop en tad i en e 
88-06-2---------2,4,6-Trichlorophenol __ ==== 
95-95-4---------2,4,5-Trichlorophenol ----91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline ------
131-11-3--------Dimethylphthalate -------208-96-8--------Acenaphthylene --------99 - 09 - 2 - - - - - - - - - 3 - Nitro aniline --------83 - 32 - 9 - - - - - - - - - Ace nap ht hen e ---------5 l - 28 - 5 - - - - - - - - - 2, 4 - Dini tr op hen o l -------

FORM I SV-1 

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

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 
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::.. c 
SEMIVOLATILB ORGANICS ANALYSIS DATA SHEET 

Lab Name: ~T~MA=--=-<-/~AR=L=I=----------- Contract: ~W=H=C ___ _ 

000108 
EPA SAMPLE J,;o . 

B0BFH6 

Lab Code: TMALA Case ,No . : 0 3029 SAS No . : ~N"""A __ _ SDG No. : ~N"""A~-

Matrix: (soil/water) SOIL Lab Sample ID: A403029-07B 

Sample wt/vol: 30.4 (g/rnL) _G_ Lab File ID: 40330113 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: 5 decanted: (Y/N) N__ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: __ __,2"-'-. -=-0 (UL) Dilution Factor: 1.0 

GPC Cleanup: 

CAS NO. 

(Y/N) _v _ 

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

100-02-7--------4-Nitrophenol 
132-64-9--------Dibenzofuran ---------
121-14-2--------2,4-Dinitrotoluene 
606-20-i~-------2,6-Dinitrotoluene _____ _ 
84-66-2---------Diethylphthalate 

-=---=-----=---7005 - 72 - 3 - - - - - - - 4 - Chlo r op hen y l - phenyl ether __ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroa-n~i~l~i-n_e _______ _ 
534-52-1--------4,6-Dinicro-2-methylphenol 
86-30-6---------N-Nitrosodiphenylamine (l)--
101-55-3--------4-Bromophenyl-phenylether --
118-74-1-~------Hexachlorobenzene ____ ~~~~-
87-86-5---------Pentachlorophenol 
85-01-8---------Phenanthrene -------
120-12-7--------Anthracene 
86-74-8---------Carbazole ----------
84-74-2---------Di-n-Butylphthalate 
206-44-0--------Fluoranthene -----
129-00-0--------Pyrene --....,,....-,----------85 - 68 - 7 - - - - - - - - - Butyl be n z y l p ht ha late -----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 =rom Diphenylamine 

FORM I SV-2 

830 
340 
340 
340 
340 
340 
340 
830 
830 
340 
340 
340 
830 
340 
340 
340 
190 
340 
340 
340 
340 
340 
340 
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 
BJ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

3/90 



lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY I DENTIFIED COMPOUNDS 

Lab Name: ~TMA~~l~AR=L=I=--------- Contract: ~WH~C ___ _ 

000109 
EP.J;. SAMPLE NO . 

B0BFH6 

Lab Code: TMALA Case No . : 03029 SAS No. : =NA=--- SDG No . : =NA=---

Matrix: (soil/water) SOIL Lab Sample ID: A403029-07B 

Sample wt/vol: 30 . 4 (g/mL) _G_ Lab File ID: 40330113 

Level: (low/med) LOW Date Received: 03 / 07/94 

% Moisture: 5 decanted: (Y/N) N__ Date Extracted: 03 / 16/94 

Concentrated Extract Volume : 500.0 (uL) Date Analyzed : 03 / 30/94 

Inj ection Volume: ----=2 ...... -"-0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) y__ pH : _JL__§. 

Number TICs found:~ 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER 
-=============== 

1. 
2. 
3 . 
4. 
5 • 
6. 541-02-6 
7. 
8 • 
9 . 

1 0. 
11. 
1 2. 

COMPOUND NAME 

UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
DECAMETHYLCYCLOPENTASILOXANE 
PROPANOIC ACID ESTER ISOMER 
HEXANEDIOIC ACID ESTER I SOME 
UNKNOWN ALKANE -
UNKNOWN HYDROCARBON 
UNKNOWN ALKANE 
UNKNOWN ALKANE 

FORM I SV- TIC 

RT 
----------------

5.52 
5.60 
5.82 
6.03 
7.88 
9.17 

15.65 
23.83 
26.38 
27.13 
27.93 
29.90 

EST. CONC. 

1400 
69 

170 
380 
170 
100 
100 
170 
100 

69 
240 
100 

Q 

===== 
BJ 
BJ 
J 
BJ 
J 
JN 
J 
BJ 
J 
J 
J 
J 

3/90 
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TMA Inc. REPORT Work Order# A4-03-029 

Received: 03/05/94 Results by Saq>le 

SAMPLE ID ;B~0~9WF"""""~8 _________ _ FRACTION 01G TEST CODE 8015MS NAME EPA 8015M KXTRACT. 
Date & Time Collected 03/02/94 Category _____ _ 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Matrix : SOI L 
Date Analyzed : 03/14/94 

Dilution factor: 1.00 
Concentration Units: mg/Kg 

Sample 
Compound Result 

Kerosene Range ND 

ClO - C16 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

PQL 

10 

NA 

NA 

NA 

ND= Not detected at the speci fied limits 

Form I 



971352~.2'.051 
000572 

TMA Inc. RBPORT Work Order# A4-03 - 029 
Received : 03/05/94 Results by Saq,le 

SAMPLE ID =B~O=B~PHl.==------------ FRACTION 04B TEST CODE 801SMS NAME EPA 8015M EXTRACT. 
Date & Time Collected 02/28/94 Category _____ _ 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Cl0 

Matrix: SOIL 
Date Analyzed: 03/14/94 

Dilution factor: 1.00 
Concentration Units : mg/Kg 

Sample 
Compound Result 

Kerosene Range 23 

- C16 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

HEAVIER THAN DIESEL 30 

PQL 

10 

NA 

NA 

NA 

10 

ND Not detected at the specified limits 

Form I 
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000576 
'IMA Inc. RKPORT Work Order# M-03-029 

Received: 03/05/94 Results by Saq>le 

SAMPLE ID ~B~O~B~FH5..=,,_ _________ _ FRACTION 060 TEST CODE 8015MS NAME EPA 8015M RXTRACT. 
Date & Time Collected ~0~3~/~0~2~/~9~4 ____ _ 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROc.RBONS 

ClO 

Matrix: ~S~O~I~L __ 

Date Analyzed: 03/14/94 
Dilution factor: 1.00 

Concentration Units: mg/Kg 

Sample 
Compound Result 

Kerosene Range ND 

- C16 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

PQL 

10 

NA 

NA 

NA 

ND Not detected at the specified lir:uts 

Form I 

Category _____ _ 



000578 
'IMA Inc. REPORT Work Order# A4 - 03 - 029 

Received: 03/05/94 Results by Sample 

SAMPLE ID =B.ac.0=B-=-FH=6 _________ _ FRACTION 07D TEST CODE 801SM.S NAME RPA 8015M EXTRACT. 

Date & Time Collected 03/02/94 Category _____ _ 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Cl0 

Matrix: SOIL 
Date Analyzed : 03/14/94 

Dilution factor: 1.00 
Concentration Units: mg/Kg 

Sample 
Ccmpound Result 

Kerosene Range ND 

- Cl6 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

PQL 

10 

NA 

NA 

NA 

ND Not detected at t he specified limits 

Form I 



Page 1 
Received: 03/08/94 

REPORT TMA/NORCAL 
TO 2030 Wright Avenue 

R fchmond CA 94804 

ATTEN Dan Steurmer 

CLIENT HANFORD NOR 
COMPANY TMA/NORCAL Hanford 

FACILITY Richmond CA 

WORK ID N4-03-032 
TAKEN By Client 

._ TN A ._ REPORT 

SAMPLES~ 

04/11/94 09:01:40 

PREPARED Thermo Analytical. Inc. 
BY 300 Second Avenue 

P O. Box 521 
Waltham. MA 

ATTEN Client Services 
PHONE (617) 890-7200 

02254 

Work Order I 54-03- 098 

CERTIFIED BY 

CONTACT ~OP.__ ___ _ 

TRANS -Fed_e~x _________ _ 

TYPE 5 soils 
P .o_ I N4-03-032 

INVOICE under separate cover 

SANPlE IDENTIFICATIOII 
.Ql BOBFH1 
~ BOBFH5 
03 BOBFH6 
Qi 809WF8 
~ 80BFH8 
05 80BFH8D 
~ BOBFH8S 
06 LCSS 

TEST aJ>ES and NANES used on this wortorder 
!!!.!.!L§. Nitrate/Nitrite in Soils 
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Page 2 .,.. TN A .,.. ltEP(llT Wori: Order I S4-03-098 

Received: 03/08/94 

I SAMPLE ID =BOB=-F.._H1 ________ _ 

I 
I 
I NITR_S 116 

I mg N/kg 

Results by Sallple 

SAMPLE# Ql FRACTIONS: A:.:....-------------
Date & Time Collected 02f?B/94 11:15:00 Category -""SO=I=L ____ _ 

1-------------------------------
I SAMPLE ID _B08=-F=HS ________ _ 

I 
I 
I NITR_S 101 

I mg N/kg 

SAMPLE# 02 FRACTIONS: :.:A _____________ _ 

Date & Time Collected 03/02/94 13:25:00 Category .:;SO:.:l:.::L __ _ 

'----------------------------------
SAMPLE ID _B08=-F=H6--______ _ 

NITR_S. __ 1,:.:8:.:.·.:.7 

mg N/kg 

I SAMPLE ID _B09WF=,.,8=---------

I 
I 
I IITR_S <2.49 

I mg N/kg 

SAMPLE# 03 FRACTIONS: :.:A _____________ _ 

Date & Time Collected 03/02/94 14:50:00 Category =SO=l=L __ _ 

SAMPLE# 04 FRACTIONS: ,..A _____________ _ 

Date & Time Collected 03/02/94 09:30:00 Category .aaSO=I=-=L'----

'--------------------------------
SAMPLE ID .... B08....._F ... H8 ________ _ 

IITR_S 31.9 

mg N/kg 

I SAMPLE ID :,;B08=-F=H8>=--------

I 
I 
f IITR_S 30.3 
I mg N/kg 

SAMPLE# 05 FRACTIONS: .,.A _____________ _ 

Date & Time Collected 03/02/94 13:00:00 Category ... so .... I .... L ____ _ 

SAMPLE# 05 FRACTIONS:='--------------
Date & Time Collected 03/02/94 13:00:00 Category -""SO=I:.::L ____ _ 

1--------------------------------
I SAMPLE ID _BOB=-F_H8S _________ _ 

I 
I 
f IITR_S 50.5 

I mg N/kg 

SAMPLE # 05 FRACTIONS: ~C _____________ _ 

Date & Time Collected 03/02/94 13:00:00 Category ... so ... I __ L __ _ 

1-----------------------------



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

Page 3 -- TN A -- REPCltT Work Order I 54-03-098 
Received: 03/08/94 Results by ~le 

SAMPLE ID :l:CSS==---------- SAMPLE I 06 FRACTIONS: ,::A'---------------­
Oate & Ti me Collected not specified Category :SO:.:l:.:L ___ _ 

IIITR_s. ___ 2:a:•=-=0_7 

~ N/L 



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

Page 4 ... TN A ... REPORT Work Order I 54-03-098 
Received: 03/08/94 04/11/94 09:01:40 

TM/NORCAL Hanford 

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

MATRIX SPIKE 
Saq>le ID S~le Result Spike Added Spike Resu l t X Recovery 

S403098-05 

DUPLICATE 
S~le ID 

S403098-05 

31.9 mg/kg 

Saq>le result 

31.9 mg/kg 

QUALITY CONTROL SAMPLES 
Sa.ple ID True Value 

LCS 2.00 mg/L 
Prep blank 

20.0 mg/kg 

Duplicate Result 

30.3 mg/kg 

Fou-.d Value 

2.07 mg/L 
<0.25 mg/L 

50.5 mg/kg 

Relative X 

Difference 

5.1 

Percent 
Recovery 

103.5 

93.0 
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Page 5 .,.. T N A .,.. REPORT York Order• 54-03-098 
Received: 03/08/94 Test Methodology 

TEST CODE !!!IU NAME Nitrate/Nitrite in Soils 

The sarrple 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) 
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TMAJSkinnerw•& Sherman Laborat~tj' . 
. . -- S~ple _L-Ogin Sheet 

Sample Containers - roken Comment: 
Client Comment? Yc o 
Sample labels agree with-Chain of Custody Information? il~omment) .< 
Client papeiwork agrees with samples and Chain of Custody? ~o (Comment) ·. 

_Shipment Dates: 3/g/Q'-t ___ ___ ___ ___ -~ii: __ := · ,;,;;;;;;;;;,;;::,;,;;;;::: 

List any date with paperwork/ shipment problems & specify the problem: · 

Client ID Matri"' 
1 '3CbB F~ l . +"t \ 
2 \)Cfi 8 E:f::L? . . ---- ---
3 B<l>B ~~ (o . ---,1---- ---+-- ---+----,---

. 4 e4.ctwt~ --=r=-- -~~ 
. 5 &bR ?\-tSf ~ ~-....JI'---- =~:-_-_- -----+---1-""""""--+- --~•-wa_"""_ti,j__~-•-•~ 

.:•. 6 •~:•· ,.., __ {.~.'.~ f · ~ ·;'-_ .. l : 

Test(s) fvQC 
. (\JO, 10d 

.·•;:·_·_~~ 7 ··- · .,,.·..;.7-...--~ .... f ... ~ ·: . -.:-.:.:~~ ,-~.-

· 8 -----
9 __ _.:..====-==~-----

. 10 -----
11 ----- --- -----~ ---- ---------- ;,._ __ _ l! , , m ,-..;.«1_1 _ .............. '-+--______ ---

15 -----
16 ----- ------ ------17 ____ --- _____ ~=-----==-=====::::::;:..-.::::i._ : ' ,.-·.;,,._a;..; "· .. ,._ .. -.-

18 ------ ~=--=:::::;;._- -- ------ ,.,__.;.,:-: ,,' 
19 -----"===- ----- --- .. , l ,_·i1:;.-,·. ,. c.: . .:. . 
20 _____ ___ _____ ___ _:"'.';·11r?·-·~-" .. ·' ~1-(. ·· ~,- -

These samples are from a site known to have Radioactive Contamination: Y~-:l~i N~~ 
These samples have detectable amounts of Radioactive Material: Yes ~ J·-· · · 

. . -: .. ~-~~ )i:?. -.. 
Subcontract:Yes/No,To: Date: .:~.::;.'.{_L· ··. -----------------

. ~ --

Reviewed . '~ Date -------- --------
·:; -.. ~.. .': -~.:.; - ~t~ ... - ···~;~:-1: . 

"' EPA/CL~ required . ' . ;;_, ;/;.> 

,r;j~iii\i~a¾-,'~~:~~iI!~;t; i, , --
' ' . .:. 

,:~ ··. -· . -:.·. - : ":" 

-.. ::i : 



en 1~ 1 _,' .( T tMAa1.,w;, 

RCVD: 03/07/94 DUE: 04/11/94 

DASH SAMPLE IDENTIFICATION STORED 

· CHAIN OF CUSTODY 
03/07/94 11:52:26 

ORD# N4-03-032 
KEEF: 04/11/95 DISP: S 

TFSTS for FRACTIONS with work in DEPT: SU and CATEGORY 

aiB:s·ooiliri.····················s&S··············i·waoi···waa2···wa04···woas···wici3j···wiciga···· ····· 
aii:s ·ooiliri. · · · · ·iis · · · · · · · · · · · · · s&S · · · · · · · · · · · · · · i ·waoi · · ·wo02 · · ·wo04 ···woos·· ·wici33 · · ·wiciga · · · · · · · · · 
oic:s · ooiliri. · · · · · oui> · · · · · · · · · · · · s&S · · · · · · · · · ··· · · · i · wooi · · · wao2 · · · wo04 · · ·woos· · · wici33 · · · W39o · · · · · · · • · 
oiH:s ·i.· c· s · · · · · · · · · · · · · · · · · · · · · s&S · · · · · · · · · · · · · · i ·wooi · · ·wo02 · · ·wo04· ··woos·· ·wici33 · · ·wiciga · · · · · · · · · 
oiB:s·oow····················s&S······ ········i·wooi···woo2···wo04···woos···wici33···wicigo········· 
oji:s · BOBFH6 · · · · · · · · · · · · · · · · · · · · s&S · · · · · · · · · · · · · · i · wooi · · · woo2 · · · wo04 · · ·woos· · · wici33 · · · wici9a · · · · · · · · · 
64i:s·ro~············· · ··· · ··s&S··············i·wooi···woo2···wo04···woos···wici33·· ·wici90········ · 
OSB:s. BOBFH8 .................... s&S . ............. j . wooi . .. W002 .. . W004 . .. woos ... W233 ... WH:390 .... .. .. . 

RELEASED BY TRANSFERRED TO M'.m Rm 

\S,/z 711 J k.,t, ?\,v.-J '-:l /7 /9-f 
~ I I 

\-7--.. -.. -;-:~-(_.--~----

RECEIVED BY 

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

April 8, 1994 

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

Quality Control Narrative 

Scope 
Five soil samples were submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on March 8, 1994 from TMA/Norcal. The 
samples were analyzed for the USEPA CLP Target Analyte List 
metals, titanium, and cyanide. The analyses were performed 
under TMA/Skinner and Sherman work order S403097. 

Methodology 
The samples were 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 recovery for antimony exceeded the control limit 
requirement. 

The laboratory duplicate for lead exceeded the control limit 
requirement. 

The ICP serial dilution for sodium exceeded the control limit 
requirement. 

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

Respectfully submitted, 

TMA/SKINNER & SHERMAN LABORATORIES, INC. 

~ ~ 
Steven R. Provencal 
Lead Chemist 
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WESTINGHOUSE/HANFORD 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D2 - 0039 

Lab Code: SKINER 

SOW r-!o .: ILM02.1 

Case ~o.: N4- 03-032 SAS No.: 

SAMPLE NUMBER: 
B09WF8 
BOBFHl 
BOBFHS 
BOBFH6 
BOBFH8 
BOBFH8D 
BOBFH8S 

Lab Sample ID. 
03097-04S 
03097-0lS 
03097-02S 
03097 - 03S 
03097-05S 
03097-05S2 
03097 - 0SDS 

Were ICP interelement cor~ections applied? 
Were ICP background corre:tions applied? 

If yes~~ere raw data generated before 
application of backs r Jund corrections? 

::'. om iTlent s: 

SDG No.: 809WF8 

Yes/No YES 
Yes/No YES 

Yes/No ND 

I certify that this data ~ackage is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data pacl:age and in the computer-readable data submitted 
on fl oppy diskette has been authorized by the Laboratory Manager or the :anager's designee, as "li~ed by the following signature. 

;:::~ture, ~fe';~~ :::::, ::::•:h:~i::ovencal 
COVER PAGE - IN ILM02.1 

001 
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WESTI NG HOU SE/HANFORD 

1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B09WF8 
Le~ Na me: SK INNER & SHERMAN LABS. Contract: 68-D2-0039 

!.. 2.:, Code : SK INER Case No.: N4-03- 03 2SAS No. : SDG No .: B09WF8 

Lab Sample ID: C3097-04S 

Date Received: ~3/08/94 

Matrix (soi l/water): SOIL 

Level (low/med): 

t S:il ids: 

LOW 

94.6 

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

I I I I 
I I I I 

:c AS No. Analyte : concentration :c: Q :M 
I I I I I 
I 1-1 1 - 1 

:7 429 -90 -5 :A luminum 4010 I I :P I 
I I 

: 7440- 36-0 :Antimony 2.5 : u: N :P 
:7440-38-2 :Arsenic 1. 7 : B: :P 
: 7440-39-3 : Barium 60.3 I ' P I 

:7440-41-7 :Beryllium 0.28 B: p 

:7440-43-9 :cadmium 0.35 u: p 

:7440-70-2 ' Calcium 6410 I p 
I 

:7440-47-3 Chromium 4.8 I p 
I 

:7440-48-4 Cobalt 9.1 B' p 

7440-50-8 Copper 15.0 p 

7439-89-6 Iron I 19500 :P I 

7439-92-1 Lead I 2.2 * :P I 

7439-95-4 Magnesium: 3870 :P 
7439-96-5 Mangane se: 268 I :P I 

I I 

7439- 97 -6 Mercury 0.18: :cv: 
7440-02-0 , Nickel I 7.1 :B :P I 

, 7440 -0 9-7 :Potassium: 621 : B :P 
:7782-49-2 :selenium 0. 58 :u :P 
: 7440-22 - 4 :silver 1.6 :s :P 
:7440-23-5 :sodium 586 : B E :P 
7440-28-0 : Thallium 0. 77 u :P 
7440- 62 -2 :vanadium 38.1 :P 
7440-66-6 :zinc 35.0 :P I 

I 

:cyanide 0 .49 u :cA : 
7440-32-6 :Ti tanium 1300 :P I 

I 
I I 
1- 1 

Color Before: GR EY Clarity Before: Textur=::: COARSE 

Color After : GREY Clarity After : Artifa:::s: YES 

Cor.ime nts: 
STONES 

FORM I - IN ILM02.l 

002, 
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WESTINGHOUS~ /H ANFORD 

1 

SAMPLE NU MBER: 
INORGANIC ANALYS:S DA TA SH EET 

BOBFHl 
Lab Na me: SK INNER & SHERMAN LABS. Contract: 68 -D2 - 0039 

Lab CQde : SKIN ER Case No.: N4-03-03?SAS No.: SDG No.: B09WF8 

Lab Sample ID: 03097-0lS 

Date Received: 03/08/94 

Matrix (soil/water): SOIL 

Leve l (low/med): 

% Solids : 

LOW 

87.2 

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

I I I I I 
I I I I I 

:cAs No. Analyte :conce~tration:c : Q : M I 

I I I I I 
I I 

,_, , __ 
:7429-90 -5 :A luminum 40 70 I I p 

I I 

:7440-36-0 :Antimony 2.7 : u: N p 

:7440-38-2 :Arsenic 19.1 I I p 
I I 

:7440-39-3 :Barium I 33.2 : B: p 
I 

:7440-41-7 'Beryllium: o.4o:s : p 

:7440-43-9 Cadmium o.38:u : p 

:7440-70-2 Calcium 3400 :P 
:7440-47-3 Chromium 33.1 I I :P I I 

:7440-48-4 Cobalt 6.7 : B: :P 
:7440-50-8 Copper 14.7 :P 
:7439-89-6 Iron :8200 :P 
:7439-92-1 Lead I 

I 9.7 :t :P 
:7439-95-4 Magnesium: 2560 :P 
:7439-96-5 :Manganese: 163 I :P ' :7439-97-6 :Mercury o.6s: ' :cv I 

:7440-02-0 :N i d:e l ' 6.6 : E: :P ' :7440-09-7 :Potass ium: 812 , 0 f :P ' u' 
:ns2-49-2 :selenium o . 63:u: :P 
:7440-22-4 Silver 2.5 ' ' :P ' I 

;7440-23-5 Sodium 576 : B: E ;p 
:7440-28-0 Thallium o.s3:u: :P 
:1440-62-2 Vanadium 43.3 I I :P ' :7440-66-6 Zinc 42.3 ' I :P ' I ' Cyanide o.ss:u: ;cA: 
:7440-32-6 Titanium :670 :P ' ' ' I I ' ,_ : , __ , 

Color Be fore: G:REY Clarity Bef8:-e: Texture: MEDI UM 

Co:ior C.ft er: GREY Clarity Aft:,: Artifacts: 

Comments : 

FORM I - I N ILM02.l 

003 
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~ESTINGHOUSE /HA NFORD 
1 

INORG riN IC ANALYSIS DA TA SHEET 
SAMPLE NUMBER: 

BOBFH5 
Lab Name: SKINNER & SHERMAN L~B S. Contract: 68-02 -0039 

lab Code : SK INER Case ~~ -: N4-03-03 2SAS No.: SOG No. : 809WF8 

Lab Sample ID: 03097-02S 

Date Received: 03/08/94 

Matrix (soil / water ) : SOIL 

Leve l (;.o w/ med): 

% Soli ds: 

LOW 

95. 8 

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

I I I I I 
I I I I I 

:cAs No. APal yte :concentration :c: Q :M 
I I I I 
I I - 1 ,_ 
:7429-90-5 :Al i..:::i inum 6820 I :P I 

:7440-36-0 :Ant::.mony 2.4 u: N :P 
:7440-38-2 :Arsenic 6.4 :P 
:7440-39-3 :sa r:.u m I 92.2 I :P I I 

:7440-41-7 :Ber y ll ium: 0.41 s: :P 
:7440-43-9 :cad :n ium o.34'u: :P 
:7440-70-2 :calci um 10200 :P 
: 7 440-4,7-3 :ch rom ium I 7.9 'P 
:7440-48-4 :cobalt 11.6 p 

:7440-50-8 :copper 15.1 p 

:7439-89-6 : I ran 23700 I p 
I 

:7439-92-1 :Lead 6.1 I * p 
I 

:7439-95-4 :Ma<; nesium 5670 p 

:7439-96-5 :Ma ng ane s e 351 I p 
I I 

:7439-97-6 'Mer: ury o.05:u : CV 
:,440-02-0 Nic i< el 8 .5 I p 

I 

:7440-09-7 Pot:::ss i um 1 1290 I I ,P I I 

: 7782-49-2 Sele nium o.56:u: :P 
:7440-22-4 Sil ver 1.8 : 8: :P 
:7440-23-5 Sod:.um 793 : 8: E :P 
:7440-28-0 , T ha 11 i um o.74:u: :P 
:7440-62-2 :vanadium 52.5 I I :P I I 

:7440-66-6 :zi n:: 44.7 I I :P I I I 
I :cyanide o.s2:u: :cA: I 

:7440-32-6 :Titanium 1720 :P I 
I 

I I I I ,_, 1-1 

Color Before: GREY Clarity Before: Texture: MEDIUM 

Color After: GREY Clarity After: Artifacts: YES 

Comments: 
STONES 

FORH I - IN ILH02.l 
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1 

SAMPLE ~lU MBER: 
INORGANIC ANALYSIS DATA SHEET 

808F:-i6 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039 

Lab Cci-:e : SKitff R Case No.: N4-03-032SAS No.: SQ G No.: 309WF8 

Mat:-ix ( 5o il/water): SO IL 

Level ~~o w/med): LOW 

94.9 

Lab Sample ID: 03097-03S 

Date Received: 03/08/94 

i ~o 1 i ,:!s : 

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

I I 
I I 

:cAs No. Analyte Concentration:c Q :M 
I I I 

----- ,_ ·- ' :7429-90-5 Aluminum 5880 I : p I 
I 

:7440-36-0 Anti mony 2 .4 :u N ; p 
:7440-38-2 Arsenic 5.6 ; p 
:7440-39-3 Barium 94.4 I : P I 

:7440-41-7 Beryllium o.45:s ;p 
:1440-43-9 Cadmium o.35:B : p 
:7440-70-2 Calcium 8700 :P 
:7440-47-3 Chromium 7.8 ; p 
:7440-48-4 ,Cobalt 10.8 :P 
:7440-50-8 :copper 15.7 ;p 
:7439-89-6 :Iron 22600 :P 
:7439-92-1 :Lead I 4.2 * : P 
:7439-95-4 :Magnesium: 5100 : P 
:7439-96-5 :Manganese: 344 : p I 

:7439-97-6 :Mercury 0.05 u ;cv: 
: 7 440 - c,2-0 :Nickel 9.1 : P 
:7440-09-7 :Potassium 1060 p 
: 7782-49-2 'Selenium 0.56 IJ · o 

'' 
: 7440-22-4 Silver 2.0 : P 
:7440-23-5 Sodium 553 B E : P 
:7440-28-0 Thallium 0.74 u : P 
:7440-62-2 Vanadium 47.4 ; p 
:7440-66-6 Zinc 41. 6 I i P I 

I I 
I Cyanide o.49:u: :cA: I 

:7440-32-6 Titanium 1550 I I ;p I 
I I I 
I I I I ,_, ·- ' 

CoL)r :•efo re: GREY Clarity Before: Texture: 'iEOIUM 

Coior C.. "' ~er: GREY Clarity After: Artifacts: 

Comments: 

FORM I - IN ILM02.l 

oos 
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WESTINGHOUSE/HANFORD 

1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

BOBFH8 
Lab Name: SKINNfR & SHERMAN LABS. Contract: 68-02-0039 

Lab Cod e: SKINER Case No.: N4- 03-032SAS No.: SOG No.: B09WF8 

Lab Sample ID: 03097-053 

Date Received: 03/08/94 

Matrix (soil/water): SOIL 

Level (low/med): 

°.- Solids: 

LOW 

94.2 

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

I I I 
I I I 

:cAs No. Analyte : :oncentraticn :c Q :M 
I I I I I 
I I ,_ 1 --1 

:7429-90-5 :Aluminum 6800 I :P I 

:7440-36-0 :Antimony 2.6 :B N p 
' 7440-38-2 :Arsenic 5.6 p 

7440-39-3 :sari um 83.3 p 
7440-41-7 :Beryllium: 0.47:B p 
7440-43-9 :cadmium o.34:u p 
7440-70-2 :calcium 9260 p 
7440-47-3 Chromium 8.3 p 

,7440-48-4 Cobalt 11.6 p 
7440-50-8 Copper 13.8 p 
7439-89-6 Iron 24000 p I 

I 

7439-92-1 Lead I 6.8 * p I 
I I 

7439-95-4 Magnesium: 5890 I p I 
I I 

7439-96-5 Manganese ; 352 I I p I 
I I I 

7439-97-6 Mercury o.c5 : u: , cv: 
7440 - 02-0 Nickel 10.6 I I :P I I 

7440-09-7 Potassium : 2060 I :P I 
I 

7782-49-2 Selenium 0_51: u: p 
7440-22-4 Silver 1.8 : B: p 

,7440-23-5 Sodium 564 : B: E p 
7440-28-0 Thallium 0.15 : u: p 
7440-62-2 ,Vanadium 54_8 I I p 

' I 

7440-66-6 :zinc 46.4 I I p 
I I 

:cyanide o.s3:u: ,cA: 
7440-32-6 :Titanium I 1780 I I :P I 

I I I 
I I I I ,_, ,_, 

Color Before: GREY Clarit y Before: Texture: MEDIUM 

Color After: GREY Clari:~- After: Artifacts: YES 

Comments: 
ROOTS,STONES 

FORM I - IN ILM02.l 

00& 
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~A 
Thermo Analytical Inc. 

TMA/Norcal 

_ ___ 2::..c0::;__30'-W'.'-right Ac...:ve'-nu=--=e ___ _ 

PO Box4040 
Richmond, CA 94804-0040 

(51 OJ 235-2633 Fax No. (5 10) 235-0438 

May 4, 1994 

Ref: TMA/Norcal N4-03-05 l-7342 

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

Dear Ms. Colley: 

RECORD COPY 

MAY 1994 
RECEIVED 

SDLA 

Enclosed is the data report for four soil samples received March 5 , 1994 and designated as SAF 
#93-263. Results are given for gross alpha, gross beta, selenium-79 , strontium-90, technetium-
99, iodine-129; isotopic uranium , total uranium , neptunium-237, isotopic plutonium, americium-

241/curium-244, and gamma scan analyses. 

The data package is paginated l through 529 . 

Please call if you have any questions concerning this data. 

Sincerely, 

?J.~~ 
N. Joseph Verville 
Nuclear Program Manager 
TMA/Norcal 

NJV/ss,f 

Enclosure: Data Package 

, ... " . 1 I '. l . 



TMA/Norca/, 
Report N4-03-0S1-7342 
Sample Delivery Group 7342 

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

Case Narrative May 4, 1994 

1.0 GENERAL 

TMA/Norcal Sample Delivery Group 7342 is comprised of four soil samples designated as 
SAF #93-263, delivered under Chain-of-Custody documents 006229 , 006230, 006490, and 
Field Logbook No. EFL-1115 . 

One 1000 mL poly bottle containing each sample was received for analyses. 

2.0 ANALYSIS NOTES 

2.1 Gross Alpha Analyses 
The recovery for the laboratory control sample was 123%, slightly higher than the 
contract limit of 120%, but within the 3a protocol limits of 59-141 %. 

2.2 Gross Beta Analyses 
··No problems were encountered by the laboratory in the analyses. 

2.3 Selenium-79 Analyses 
No problems were encountered by the laboratory in the analyses. 

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 
No problems were encountered by the laboratory in the analyses. 

2.7 Uranium-233/234, 235, and 238 Analyses 
No problems were encountered by the laboratory in the analyses. 

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

2.9 Neptunium-237 Analyses 
Reagent blank 7342-006 shows neptunium-237 activity at 0.019 pCi/g which is higher 
than the 0.011 pCi/g MDA. Both the result and MDA are below the RDL and, 
therefore, there is no adverse impact on the data. 

TMA 



TMA/Norcal 
Report N4-03-051-7342 
Sample Delivery Group 7342 

Case Narrative 

2.10 Plutonium-238 and 239/240 Analyses 

Westinghouse Hanford Company 
P .0. ::\ffiH-SVV-069262 

May 4, 1994 

No problems were encountered by the laboratory in the analyses. 

2.11 Americium-241/Curium-244 Analyses 
Sample B09WF8 contained americium-241 activity at 200 pCi/g. Americium-241 
activity at this level caused spectral interference between the americium-241 and 
americium-243 (tracer) peaks. As a consequence the error for the americium-241 
result was hand calculated to reflect the spectral interference. The MDA for curium-
244 is greater than the RDL because the sample was counted on a low efiiciency 
counter to accommodate the americium-241 activity. Also the counter background 
was high in the region of interest. No curium-244 activity was detected above the 
MDA. 

Reagent blank 7342-006 shows americium-241 at 0.028 pCi/g which is higher than 
the 0.02 pCi/g MDA. Both the result and MDA are below the RDL, therefore, there 

· is no adverse impact on the data. 

2.12 Gamma Scan Analyses 
Aliquot sizes ranged from 210 to 241 grams , which are smaller than the nominal 750 
grams normally used for soil analyses . Cobalt-58 and 60, and europium-152, 154, 
and europium-155 MDA's exceeded the RDL's as a result. The iron-59 MDA's for 
all samples are higher than the RDL due to the short half-life of iron-59. 

5 
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TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 . .. 

SDG 7342 
Contact N. Joseph Verville 

Lab sample id N403051·04 
Dept sample id 7342-004 

Received 03£07£94 
% moisture 3.7 

ANAL YTE 

Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
•Total Uranium Cug/g) 
Neptunium 237 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Curium 244 
GAMMA SCAN ANAL YTES 
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 1 

SUMMARY DATA SECTION 
Page 15 

CAS NO 

Alpha 
Beta 
15 75 8 - 4 5 - 9 
10098-97 - 2 
14133-76 - 7 
15046-84-1 

.15117-96-1 

7440-61-1 
13994-20-2 
13981-16-3 

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 

. ·.• B0911F8 •.• 
·.· __ :_::. .. 

-:::::-·/::: 
DATA SHEET 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

Client sample i d B09\.IF8 
Location/Matrix 216-U-8 Crib SOLID 

Collected 03£02£94 
Chain of custody id EFL-1115 

RESULT 2CT ERR NOA RDL QUALi -
pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

180 15 4 10 80A 
110 8.2 6 10 80B 

-5, 4 1. 3 2 10 u SE L -
40 4.4 0.8 y 

0~095 0. 14 0.4 0.5 TC 
-0 / 27 0.77 2 2 I 
0;87 0.25 O;;t 0.3 u 
0 .18 0.097 0 ::1 0.3 u 
1 ;; 1 0.29 Oi l 0.3 u 
3~0 0.61 .0,03 0. 1 u T 
0;045 0.026 0 ;; 03 0.2 NP 
0.41 0. 057 0;02 0.05 PU 
0.43 0.060 0;01 0.05 PU 

200 11 0 0.6 0.05 TP 
-0.041 0.33 0;7 0.05 u TP 

u 0.09 u GAM 
7.2 1. 1 GAM 
u 0.07 u . GAM 
u 0.2 0.05 u .:.. .. · GAM 
u 0.07 0.05 u GAM 
u 0. 1 0.05 u ....:· GAM 
u 0;06 GAM 
u 0. 1 u GAM 
u 0.7 u GAM 
u 0 .1 u··•··• GAM 
u 0 .0.8 U/•·•·· GAM 

5.0 0.22 0.05 GAM 

Lab id TMAN 
Protocol \.IHC·HASM 
Version Ver 1. 0 

Form DVD· D S 
Version 2.30 

Report date 05£04£94 
0r 
t.. ::, 

I 



11 •:: N40il\s, : ,4 : 

tp ~ 3· S?U 1:Q?'l 
.I ,r. ff \ Li I - ~. d ,J 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

DATA SHEET, cont I 

SDG 7342 Client Westinghouse Hanford 
Contact N. Joseph Verville 

Lab sample id N403051-04 
Dept sample id 7342-004 

Received 03£07£94 
% moisture 3.7 

ANALYTE CAS NO 

Cerium 144 14762-78 - 8 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 
Radium 226 13982-63-3 
Radium 228 15262-20-1 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 16 

Contract 

Cl i en t sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 211 ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.37 0. 17 
0.55 0.34 
0.29 0.12 
0.55 0.34 

23 

MBH·SVV-069262 

B091JF8 
216-U-8 
03£02£94 
EFL-1115 

MDA 
pCi/g 

0.5 
0.3 
0.2 
0.3 

Crib SOLID 

RDL QUAL I· 

pCi/g FIERS TEST 

u ·.· GAM 
0. 1 u:' GAM 
0. 1 u GAM 
0. 1 U.':'" GAM 

GAM 
GAM 
GAM 
GAM 

Lab id ~T~M~A~N __ _ 
Protocol IJHC·HASM 
Version Ver 1.0 

Form DVD-OS 
Version ~2~-~3~0 __ _ 

Report date 05£04£94 



TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

I • 
. I 

SDG 7342 
Contact N. Joseph Verville 

Lab sample id N403051-01 
Dept sample id 7342-001 

Received 03£07£94 

" moisture 8.2 

ANAL YTE 

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

-Total Uranium (ug/g) 

Neptunium 237 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Curium 244 
GAMMA SCAN ANAL YTES 
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 3 

SUMMARY DATA SECTION 
Page 17 

CAS NO 

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

15117-96-1 

7440-61-1 
13994-20-2 
13981-16-3 

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 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

1 2 4.6 
40 5.4 
- 2. 2 ,. 9 

1 ;5 0.68 
· 0 ., 4 0.046 .. 

~?Yf1 0.99 
2} 9 .. 0.51 
cb2s 0. 14 

>f;} 0.52 
1.6 

::::::··:.:· 

0 ~.008 0.008 
0 /. 0.013 
0 ~.030 0.016 
o ;o 12 0.019 
0.002 0.019 

u 
12 0.92 

u 
u. 
u 
ll /• 
·u ·:· ... 
u 
u 

·.u ··· 
u 

8;9 0. 18 

24 

BOBFHS 
. ·: .·-:::.· 

Westinghouse Hanford 
MBH·SVV-069262 

BOBFHS 
216-U-8 
03£02£94 
006229 

MDA 
pCi/g 

5 
6 
3 
0.7 
0 ~·J . 
2:·:• 

·• chi .... -.::•., ·-·-. 
0 / 1 
0 / 1 . . · >o~o3 
0;•.02 
0.03 
0.01 
0.03 
0.03 

0.05 

0.04 
0 ;·1 

· 0;05 
o+o4 

· 0/ 04 . . 

0.09 
0. 5. 
0 / 1 
0 ; 05 

Crib 

.. 

SOLID 

RDL QUALi· 
pc i /g FIERS TEST 

10 80A 
1 0 80B 
10 u SE L -

1 y 

0.5 J . TC 
2 u 
0.3 u 
0.3 J u 
0.3 u 
0. 1 u T 
0.2 u NP 
0.05 u .. PU 
0.05 J PU 
0.05 u TP 
0.05 u TP 

u GAM 
GAM 

u GAM 
0.05 u .. GAM 
0.05 u GAM 
0.05 u GAM 

u .., . GAM 
u ... GAM 
u GAM 
u :.:. GAM 

u ·•· GAM 
0.05 GAM 

Lab id ~T~M~A~N __ _ 
Protocol \JHC·HASM 
Version Ver 1.0 

Form DVD·DS 
Version ~2~-~3~0 __ _ 

Report date 05£04£94 



TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

DATA SHEET, CO n t; 

S0G 7342 Client \Jest i n9house Hanford 
Contact N. Joseph Verville 

Lab sample id N403051-01 
Dept sample id 7342-001 

Received 03£07£94 
X moisture 8.2 

ANALYTE CAS NO 

Cerium 144 14762-78-8 
Europium 15 2 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 
Radium 226 13982-63-3 
Radium 228 15262-20-1 
Thorium 228 14274-82-9 
Thorium 232 7440 - 29-1 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 18 

Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 217 ERR 
pCi/g (COUNT) 

u 
u 
u 
u 

0.61 0 . 1 1 
.0. 74 0.21 
0.78 0.068 
0 . 74 0.21 

25 

MBH-SVV-069262 

BOBF HS 
216-U-8 
03£02£94 
006229 

NOA 
pCi/g 

0.4 
0.1 
0. 1 
0.2 

Crib SOLID 

RDL QUALi -
pCi/g FIERS TEST 

u :,.. GAM 
0. 1 u GAM 
0. 1 U·:·'· GAH 
0. 1 u GAH 

GAH 
GAH 
GAM 
GAH 

Lab id ~T~M~A~N __ _ 
Protocol WHC-HASM 

Version Ver 1.0 
Form DVD-OS 

Version ~2~-~3~0 __ _ 
Report date 05£04£94 



. '•:/\:}\ •·•:··.· ... ·.·.· .. 1 

SDG 7342 
Contact N. Joseph 

Lab sample id N403051-02 
Dept sample id 7342-002 

Received 03/07{.94 
r. moisture 5.0 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

DATA SHEET 

Client Westinghouse 

.. ' ···.·-:-._.;-·:_ .. · 

. BOBFH6 

Hanford 
Verville Contract MBH·SVV-069262 

Client sample id BOBFH6 
Location/Matrix 216-U-8 Crib SOLID 

Collected 03{.02{.94 
Chain of custody id 006230 

RESULT 217 ERR NOA RDL QUALi · 
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
-1ota l Uranium (Ug/g) 

Neptunium 237 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Curium 244 
GAMMA SCAN ANAL YTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 

Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 13 7 

DATA SHEETS 

Page 5 
SUMMARY DATA SECTION 

Page 19 

Alpha 15 
Beta 62 
15758-45-9 - 2. 5 
10098-97-2 19 
14133-76-7 0"63 
15046-84-1 0;28 

2 ::8 
15117-96-1 0 ~28 

. 2 .9 
7440-61-1 7 _-5 
13994-20-2 •· 0 ; 0.22 
13981-16-3 o ~·o o 1 

0 ~010 
14596-10 - 2 0.005 
13981-15-2 0.005 

13966-32-0 u 
13966-00-2 1 2 
13966 - 31-9 u 
14596 - 12-4 u .. 
13981 - 38-9 . u _:-· 
10198-40-0 u .. .. 

14681 · 63 · 1 ·u.·.·• 
13968-53-1 u .: 
13967 - 48-1 u 
13966-06-8 u 
13967-70-9 u 
10045-97 - 3 2.9 

4.8 4 10 80A 
6.2 6 10 808 
,. 6 3 10 u SE L -
2.7 0.7 1 y 

0. 19 0 ; 4 0 . 5 TC 
0.61 1 •· .. : 2 
0.48 0 :: 1 0.3 u 
0 .13 ff >1 0.3 u 
0.49 . 0 / 1 0.3 u 
1.5 0 / 03 0. 1 u T 
0.014 0 / 02 0.2 NP 

-:·:··-·. 

0.006 O.~:O 1 0.05 PU 
0.008 0 ~01 0.05 J .•. ::.: PU 
0.014 Q\ .03 0.05 u:::•::::•· TP 
0.018 0.-03 0.05 u TP 

0.06 u GAM 
0.96 GAM 

Oa05 U/. GAM 
.o /:1 0.05 u ·, ... GAH 
0;06 · 0.05 GAN 

- 0 ~05 0.05 GAN 
ilJ 04 GAM 

. 0.07 GAM 
0.5 U .. /: GAM 
0.07 u•• .. .:· GAM 
0.06 u GAM 

0. 12 0.05 GAM 

Lab id TMAN 
Protocol \IHC·HASM 

Version Ver ,. 0 

Form DVD· D S 
Version 2.30 

2G 
Report date 05{.04/94 
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TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

DATA SHEET, cont 

SDG 7342 Client Westinghouse Hanfo r d 
Contact N. Joseph Verville 

Lab sample id N403051-02 
Dept sa111ple id 7342-002 

Received 03£07£94 
X moisture 5. 0 

ANALYTE CAS NO 

Cerium 14 4 14762-78-8 
Europiu m 152 14683-23-9 
Europiu m 154 15585-10-1 
Europiu m 155 14391 - 16-3 
Radium 226 13982-63-3 
Radium 228 15262-20-1 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 20 

Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2'1 ERR 
pCi/g (COUNT) 

u 
u 
u 
. u 

<i ; 55 0. 10 
.. .0 ~84 0. 18 

,'-•·>.· .. ··.< .. -. 

? Qi.70 0.063 
·· ·• o\ 8i. •.·• 0. 18 

27 

MBH-SVV-069262 

B0BFH6 
216-U-8 Crib SOLID 
03£02£94 
006230 

NOA RDL QUALi -
pCi/g pCi/g FIERS TEST 

0.3 u CAM 
(). 1 0., u CAM 
0 ; 08 0. 1 u CAM 
0.2 0. 1 u CAM 

CAM 
CAM 
CAM 
CAM 

Lab id TMAN 
Protocol \JHC-HASM 

Version Ver 1. 0 
Form DVD-OS 

Version 2.30 
Report date 0 5£04£94 
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TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

I

··.···.·.·.···•.·· .. ··· .. · .. < <<. eti.·•.~i~r > > <.·.·.•.·····.·1 

SDG 7342 
Contact N. Joseph Verville 

Lab sample id N403051·03 
Dept sample id 7342-003 

Received 03£07£94 
X moisture 

ANALYTE 

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

5 . 4 

CAS NO 

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

.1511 7- 96- 1 

iotal Uranium (ug/g) 7440-61-1 
Neptunium 237 13994-20-2 
Plutonium 238 
Plutonium 239/240 

13981-16-3 

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 13 7 

DATA SHEETS 
Page 7 

SUMMARY DATA SECTION 
Page 21 

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 

DATA . SHEET 

Client 
Contract 

Client sample id 
Location/Matr i x 

Collected 
Chain of custody id 

RESULT 
pCi/g 

13 . 
22 
- 2 ;4 · 

o . 63 
0.22 

-0 / 35 
oa2 ·. 
0 .:021 
0~49 
l •~•.5•• . 
0 ;; .035 

-0\ 003 
Oi 045 
oioo4 
0~004 

13 
u 

u . 
U·•· 

u 
u 
u 
u . 
U ·•/. 

u ...... 
u 

1 .7 . 

2u ERR 
(COUNT) 

4.2 
4.6 
2. 1 
0.59 
0.097 
0.60 
0.26 
0.043 
0. 19 
0.31 
0.022 
0.003 
0.018 
0.015 
0.015 

0.92 

0.092 

28 

. > . 

Westinghouse Hanford 
MBH·SVV-069262 

BOBFH8 
216-U-8 Crib SOLID 
03£02£94 
006490 

MDA RDL QUALi · 
pCi/g 

3:·•· 

.6•···· 
4 ) 

.0/ 7 •··. 
0 t 3 •··· 

. fjf . 
·. BAL 

Qj1<· 
. Ofo:s 
. ~;~{) 
oJor · 
ol oi 
0 ~03 

0.06 

0.05 
0 / 1 

· 9.• OS 
o ~•:os .· 

• O} il4····· 
.? 0801 ··• Ott ·· 

·c); o7 ···· 
\ O; QS 

pCi/g FIERS TEST 

10 
10 
10 

1 
0.5 
2 
0.3 
0.3 
0.3 
0. 1 
0.2 
o.os 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

u::. 

u 
u,::..::c 

BOA 
BOB 
SE L -
y 

TC 

u 
u 
u 
u T 
NP 
PU 
PU 
TP 
TP 

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

Lab id ~T~M~A~N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version ~2~-~3~0 __ _ 

Report date 05£04£94 



' A NORCAL 
- DELIVERY GROUP 7342 

SHEET, cont I 

Client ~est i nghouse Hanford 
Contract MBH-SVV - 069262 

: Lient sample id ~B~O~B~F~H~8 _____________ _ 

Location/Matrix :2~1~6_-~u_-~8......::C~r~i~b;.._ ____ _ SOLID 
Collected 03/02/94 

i n of custody id ~0~0~6~4~9~0 ____ _ 

l ESULT 217 ERR NOA 
pCi/g (COUNT) pCi/g 

u 0. 2 
u 0. 1 
u 0.07 
u 0. 1 

0.57 0.095 
0.86 0.17 
0.93 0.079 
0.86 0. 17 

29 

ROL QUALi -
pCi/g FIERS TEST 

u GAM 
0. 1 u GAM 
0. 1 u · .. · GAM 
0. 1 u .: GAM 

GAM 
GAM 
GAM 
GAM 

Lab id ~T~M~A~N __ _ 

Protocol YHC-HASM 
Version Ver 1 . 0 

Form DVD - OS 
Version ~2~-~3~0 __ _ 

Report date 05/04/94 
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SA'I'URDAY DELIVERY D Vti-J. Vl~\./ 
Contractor OFF-SITE: CONTROL NO. w (/t•ined from PO_ERTY 'f!NAGEMENTJ 
WESTINGHOUSE HANFORD PROPERTY CONTROL . 1/ - {/ - . 3 b c_ b ~ 

PART I • TO BE COMPLETED BY ORIGINATOR 

'i¥~!D.Ung I Analytical Lab Section Analyti~ Chemistry Unit sampling & ·Mobile. Lab 

The following lteme are to ba •hipped from ~ ·. ontractor 0Vendor 

Routing EMERY AIR EXP.RF.SS ~ Prepaid D Collect 

. . ,. . 

Shipped to 

Company, 

AddreH 

City 

Country 

2030:Wright Av .._ _______________________ ,:.._ __ ~ ,. ;:!-

Richmond CA . , , •. , .. . .. · _, ,- ,,.,: , .. , -:· )~~ate :. 

Q ty. Property No • . 

94804 
Zip CO?• ... , · .... 

On-:aite Custodian 

;}__. · 

Description Uncludt1 M11nuf'tf:_tuct1.Namt1,-•Model, Serial No.I -· · ,,:.·· 

Payroll No. . 

·:{rt ··:/··, f ,i ;f 

=m t RT5 ! ' ,,{:W ,i 
. _;: ·. :-. 

.. .... ,:_·· . 

·. ) .. 

.::i ).i:~~;~ii,{iHi~i ~l 
•:~ ··.~; ·:-.-.:~r~-~T~:~· .... .:.1~. d: 

~.:.::!{=i~}ti; 0 shlppod Undo,opE <•l~ . . :.P~~i~,U;.•( <••.-,i~•::•;~~;~~;~ I 
·,~-- ~ •Requlr'id~o1$rojactWoi'k,!"U1tProjacfNo;· SAlLl.9~263:...'{.,CXX: .. tB~ · ~;... •. . ~f~ ,-:f5b6,P('lfli~:-,L ,;,_'9 ~ 

r·, ~~~j!{~~~ . ~L. ,,, : , .:: f 1r:;:!~1~i~: ~ 
( i :-< ··• 'Shipment t:isubcoritractor; List Subcontract No. -I .. : . . '. . : . ,·,•' ~~_; _ _;:"' F!:-''.! • . ·.- .• ~ ::,,? 
. .. 0 .0th~r ;;;~a_;'~s~t1cify; . · ,,:,, : ··< 

-~lea re_quire analysis that are not presently available at this site. 
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Thermo Analytical Inc. 

TMA/Norcal 

2030 Wrigh t Avenue 

P 0 . Box4040 
Richmond, CA 94804-0040 

(510) 235-2633 Fax No. (510) 235-0438 

RECORD COPY 

May 5, 1994 

Ref: TMA/Norcal N4-03-028-7341 

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

Dear Ms. Colley: 

Enclosed is _the data report for five soil samples received March 4,5, and 9, 1994 and designated 
as SAF #93-263. Results are given for gross alpha, gross beta, selenium-79, strontium-90, 
technetium-99; iodine-129, isotopic uranium, total uranium, neptunium-237, isotopic plutonium, 
americium-241/curium-244, and gamma scan analyses. 

The data package is paginated 1 through 629. 

Please call if you have any questions concerning this data. 

Sincerely, 

-J7.~~~ 
N. Joseph Verville 
Nuclear Program Manager 
TMA/Norcal 

NJV/ss 

Enclosure: Data Package 

1 
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TMA/Norca/, 
Report N4-03-028-7341 
Sample Delivery Group 7341 

Westinghouse Hanford Company 
P.O. l\IBH-SVV-069262 

Case Narrative May 5, 1994 

1.0 GENERAL 

TMA/Norcal Sample Delivery Group 7341 is comprised of five soil samples designated as 
SAF #93-263, delivered under Chain-of-Custody documents 006481, 006484, 006225, 
006226, and 006228. 

One 1000 mL poly bottle containing each sample was received for analyses. 

2.0 ANALYSIS NOTES 

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

2.2 Gross Beta Analyses 
No problems were encountered by the laboratory with the analyses. 

2.3 Selenium-79 Analyses 
No problems were encountered by the laboratory with the analyses. 

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

2.5 Technetium-99 Analyses 
Due to the high cesium activity of the samples the analyses were performed in our 
hot laboratory. During the analyses the samples became contaminated with zirconium 
and cobalt, resulting very low yields and spectral interference. The samples were 
reanalyzed. No problems were encountered with the reanalyses . 

2.6 Iodine-129 Analyses 
No problems were encountered by the laboratory with the analyses. 

2. 7 Uranium-233/234, 235, and 238 Analyses 
Sample B0BFH2 contained uranium activity great enough that it was necessary to 
count it on a low efficiency detector to achieve good peak re solution. As a result 
the MDA is greater than the RDL. Since the sample contained uranium activity 
many times greater than the RDL the relatively high MDA is not a problem. 

TMA 



TMA/Norca/, 
Report N4-03-028-7341 
Sample Delivery Group 7341 

Case Narrative 

2.8 Total Uranium Analyses 

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

May 5, 1994 

All samples contained uranium in sufficient quantity that successive dilution of the 
original aliquot had to be performed in order to get a response from the laser 
phosphorimeter (KPA) within the calibration range. As a result of the dilutions the 
sample MDA's were increased beyond the protocol limits. The increased MDA's are 
not considered a problem. 

2.9 Neptunium-237 Analyses 
No problems were encountered by the laboratory with the analyses. 

2.10 Plutonium-238 and 239/240 Analyses 
The plutonium-239/240 results for sample B0BFF9 and the duplicate are not a good 
match , however since both sample results are below the RDL there is no adverse 
effect on the quality of the data. 

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

2.12 Gamma Scan Analyses 
Due to the amount of sample received the aliquot sizes for all the samples were less 
than the protocol requirement of 750 g and as result the sample MDA's are greater 
than the protocol limits. 

TMA 
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TMA NORCAL 

SAMPLE DELIVERY GROUP 7341 ••··.•· ~QBFF9 /<·•··•· 
··• .. •.• .. · .• ·.·. 1 

' 

Case/SDG 93-263L7341 
Contact N. Joseph Verv i lle 

Lab sample id N403028-01 
Dept sample id 7341-001 

Received 03£04£94 
X moisture 

ANALYTE 

Gr oss Alpha 
Gr oss Beta 
Selenium 79 
Strontium 90 
Technetium 99 
I od i ne 129 
Uranium 233/234 
Uran i um 235 
Uranium 238 

3 . 3 

CAS NO 

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

. 15117 - 96-1 

•J otal Uranium (ug/g) 7440-61-1 
Neptunium 237 13994 - 2D-2 
Plutonium 238 13981 - 16-3 
Plutonium 239/240 
Americium 241 
Curium 244 
GAMMA SCAN ANALYTES 
Sod i um 22 
Potassium 40 
Manganese 54 
I r on 59 
Cobalt 58 
Cobalt 60 
Niob i um 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Ces i um 134 
Ces i um 137 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 18 

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 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

9 , 7 
410 

~5 , 3 

180 
< () ~88 .. 

0\ 1·3·. 
W:8 

·.·.•·•••·• i ··J•: ·s·1· 

Lo~·oo4· ... 
· iii ·~·oo3 

·•· ;; () "002 

0 ~007 
0 

u 
9.9 

u 
u 

. u 
...... u 

u 
u 
u 
u 
U · 

u 

2a ERR 
(COUNT) 

5 . 1 

14 
2.0 

12 
0. 14 
o. 77 

0.39 
0.068 
0.36 
1.8 
0.008 
0.003 
0.007 
0.015 
0.015 

0.89 

25 

::,: 

.. /':. 

Westinghouse Hanford 
MBH-SVV-069262 

BOBFF9 
216-U-8 
02L24L94 
006481 

NOA 
pCi/g 

4 
6 .· 

3 

Crib 

.· ..•.. o •. 6 .i·· 
·•••·ot t. 
• 2t>· 
. 2/1•··· 

···o··~••t •· 

) 9t:t <•·· ,..: .... o•:i 3 • .. •. 

0} 02 · 

0} 01• 
cL02 
iLo3 
0 / 04 

0.05 

.o. 05 
·. ·.• 0 ;·•1 
·/ o·/ 06 
· ••• 0•~·o6 
. ·. 0 ~OS 

... _ ... 

. >o : 06 
•· o}•( . 

0 / 06 
<: o·/ 01 
<0?06 ··· 

SOLID 

RDL QUALi -
pCi/g FIERS TEST 

10 j BOA 
10 SOB 
10 SE L -

1 y 

0.5 TC 
2 
0.3 u 
0.3 u 
0.3 u 
0.1 u T 
0.2 NP 
0.05 PU 
0.05 PU 
0.05 TP 
0.05 TP 

u GAM 
GAM 

u•••·· GAM 
0.05 U.> GAM 
0.05 GAM 
0.05 GAM 

GAM 
GAM 
GAM 
GAM 
GAM 

0.05 GAM 

Lab id TMAN 
Protocol \IHC·HASM 
Version Ver 1.0 

Form DVD · D S 
Version 2 . 30 

Report date 05£05£94 



Case/SDG 93·263l7341 

9"11 111.5· zu ~1091:, J I .,.) :1r • 11.; 1:1 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET, cont I 

Client \.lestinghouse 

BOBFF9 

Hanford 
Contact N. Joseph Verville Contract MBH·SVV-069262 

Lab sample id N403028·01 
Dept sample id 7341-001 

Received 03£04£94 
X moisture 3.3 

ANALYTE CAS NO 

Cerium 144 14762-78-8 
Europium 152 14683-23·9 
Europium 154 15585-10·1 
Europium 15 5 14391-16·3 
Radium 226 13982-63·3 
Radium 228 15262-20·1 
Thorium 228 14274-82·9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 19 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u 

:u:::.c.:· 
u·:.: 

i: i)\ '37 0.092 
:· (i}4i:, ·. 0. 19 
·x 0.1s4 • 0.056 

> 0\ 46 0. 19 

26 

B0BFF9 
216·U·8 
02£24£94 
006481 

NOA 
pCi/g 

0.4 
0 ; 2 . 

0 .1 
0.3 

Crib SOLID 

RDL QUALi -
pCi/g FIERS TEST 

u GAM 
0. 1 u GAM 
0. 1 u GAM 
0. 1 u .:• GAM 

GAM 
GAM 
GAM 
GAM 

Lab id ~T~M~A~N __ _ 
Protocol \.IHC·HASM 
Version Ver 1.0 

Form 0VD·DS 
Version ~2~-~3~0 __ _ 

Report date 05£05£94 



I 

Case/SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
X moisture 

ANALYTE 

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

9,, , 35''U -.:1oaq ,~ 1 . > l •r1 • (,.; l/ 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET I 

93-263/7341 Client Westinghouse 

·::·••:•. ·:·-_· : . 

. >BOBFG2 

Hanford 
N. Joseph Verville Contract MBH·SVV-069262 

N403028·02 
7341-002 
03/04/94 

4.2 

CAS NO 

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

15117-96·1 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/g 

20 
3000 

\ 2; a 
SJ 

· :L 6 . 

Collected 
custody id 

2a ERR 
(COUNT) 

5. 1 

36 
3. 1 

7.3 

/ Of 083 

•·< li; 
. V aD •. 

B0BFG2 
216·U·8 
02/25/94 
006484 

NOA 
pCi/g 

4 
6 · 0··· 

5 
o; 6 

·. o·.•·3 : 

Crib 

·.•.f ···/·•···· 

Q~2 ·. 
}! ~~'.[ .·. 

RDL 
pCi/g 

10 
10 
10 

1 
0.5 

SOLID 

QUALi · 
FIERS TEST 

80A 
808 
SE_L 
y 

TC 
I 

u 
u 
u 

•J otal Uranium (ug/g) 7440-61-1 

0. 14 
0.80 

1. 3 
0 . 30 
1. 1 

7.2 
0.017 
0.007 
0.017 
0.013 
0.013 

:n;ti ••\.· 

2 
0.3 
0.3 
0.3 
0. 1 

0.2 
0.05 
0.05 
0.05 
0.05 

U T 
NP 
PU 
PU 
TP 
TP 

Neptunium 237 13994-20·2 
Plutonium 238 
Plutonium 239/240 

13981-16-3 

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 3 

SUMMARY DATA SECTION 
Page 20 

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 

. 0\:023 
>01005 

. )0}039 
··\ 0;010 

0 ; 003 

u 
11 
.. u .. 

2500 

0.93 

3.0 

0 .-
/ . 

'- ' 

.·.· :~;~:6~ 
P(Pi 
0~02 
0.02 

0.06 

0 / .1 
0~2 

• ..• ri /1 
.•·.··• o'fo5 .•.• ci dl 

2i/ 
6 .\:': 

.: .. z .. : .... 
0 ; 1:·• 

u 

U:\• 

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

0.05 
0.05 
0.05 

0.05 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 
IJHC·HASM 
Ver 1.0 
DVD· D S 
2.30 
05/05/94 



I 
TMA NORCAL 

SAMPLE DELIVERY GROUP 7341 

DATA SHEET, cont " I 

Case/SDG 93-263/7341 Client IJestin!lhouse Hanford 
Contact N. Joseph Verville 

Lab sample id N403028·02 
Dept sample id 7341 - 002 

Received 03/04/94 
X moisture 4.2 

ANALYTE CAS 110 

Cerium 144 14762-78-8 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 
Radium 226 13982-63-3 
Radium 228 15262 - 20-1 
Thorium 228 14274-82 - 9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 21 

Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 2a ERR 
pCi/g (COUNT) 

u 
u . 

0.36 

0.36 

28 

MBH-SVV-069262 

BOBFG2 
216-U - 8 
02/25/94 
006484 

MDA 
pCi/g 

4 . 

Crib SOLID 

RDL QUALi -
pCi/g FIERS TEST 

u GAM 
0. 1 u GAM 
0. 1 u GAM 
0. 1 u GAM 

.u.:,:,. GAM 
GAM 
GAM 
GAM 

Lab id ~T_M_A~N __ _ 
Protocol IJHC·HASM 

Version Ver 1.0 
Form DVD-OS 

Version ~2~·~3~0 __ _ 
Report date 05/05/94 



I 

9·~ ,j i.r.:·'u ~lotJ' ./ij,JJl1 .. ,: ., 

~{~i~;~zo3·•·•· .. ··.:···••.•·.•.··.·.·• .. • .. • .. • .. • ... •.•:·•··· .. •.•·:•··•·.•···•. I 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 ·_.. ·::::::;\-"'•: .. 

808FH1 •: 
.·.·.·.;-:-:::::;;>::.:::'.'.:::•:-:-.--··--··· _-_ -__ - • 

Case/SDG 93·263£7341 
Contact N. Joseph Verville 

lab sample id N403028·03 
Dept sample id 7341·003 

Received 03£07£94 
X moisture 

ANAL YTE 

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

1 0. 1 

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 
Plutonium 239/240 
A• ericium 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 5 

SUMMARY DATA SECTION 
Page 22 

13981·16-3 

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 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

75 
24000 

·5.0 
·. :.15 :• •. 
<2.4 .... 

. / ~.28 
·. ii · 
• 2~ff···. 

< 0~018 
··•t (if30 ·· 

<a ~20 . 
.··.·· () ~:()09 

u 
.14 ·• 

u 
iJ 
u 

· ... .-u·••··· 
. .- ... · .. ··-:::-: .,. 

•••·• U ·••· .. ·· __ '.•:-.. 

\ U .·· 
. ·: u 

·-:--:,·-. 

··<iJ /. 

·•·•·••<>••:~······••· 
28000 

211 ERR 
(COUNT) 

9.7 
100 

1. 8 

2. 1 

0. 17 
0.83 
2.9 
0.42 
2.9 

21 
0.013 
0.048 
0.69 
0.042 
0.007 

8.2 

60 

29 

Westinghouse Hanford 
MBH·SVV-069262 

BOBFH1 
216·U·8 
02£28£94 
006225 

NOA 
pCi/g 

4 
5 
i 
o .'6 
0~3 
2 ..... 

Crib 

ch3 
.0 / 2 
Ot3 
o}i · 

. 0 / 02 .. · 

O~o3 
0 {()1 

•:,•·.-.. 

0~02 . 
0~01 

2 .· 
5 .· 
3 . 

2.< 
20 :··· 

. 80/ 
20.:..::·:· 

3 .0 

RDL 
pCi/g 

, 0 

10 
10 

1 

0.5 
2 
0.3 
0.3 
0.3 
0. 1 
0.2 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

SOLID 

QUALi · 
FIERS TEST 

u ::.· 

u 

u •:• .. · 
u ::•.·. 
u ... :. 
u 
u .•... 
u .:;.:.. 

80A 
808 
SE_L 
y 

TC 

u 
u 
u 
u T 
NP 

PU 
PU 
TP 
TP 

GAM 
GAM 
GAN 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

lab id ~T~M~A~N __ _ 
Protocol \JHC·HASM 
Version Ver 1.0 

Form DVD·DS 
Version ~2~-~3~0 __ _ 

Report date 05£05£94 



TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET, cont 
••• ,m ·. ;]:}Jj 

Case/SDG 93·263£7341 Client Westinghouse Hanford 
Contact N. Joseph Verville 

Lab sample id N403028·03 
Dept sample id 7341 ·003 

Received 03£07£94 
X moisture 1 0. 1 

ANALYTE CAS NO 

Cerium 144 14762-78-8 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Europium 155 14391-16-3 
Radium 226 13982-63-3 
Radium 228 15262-20-1 
Thorium 228 14274-82-9 
Thorium 232 7440-29-1 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 23 

Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 20' ERR 
pCi/g (COUNT) 

u 
u 
u 
u 
u 
u 
u 
u 

3 0 

MBH·SVV-069262 

B0BFH1 
216·U·8 
02£28£94 
006225 

MDA 
pCi/g 

40 
20 
10 /:•. 

•• 20·-·--· 

-• 20:Ce:: 
.,,: 9\ 

"/ 20 -· .. 9\ 

Crib SOLID 

RDL QUALi -
pCi/g FIERS TEST 

u GAM 
0. 1 u.,-:-••- GAM 
0. 1 GAM 
0. 1 GAM 

GAM 
GAM 
GAM 
GAM 

Lab id ~T~M~A~N __ _ 
Protocol IJHC-HASM 
Version Ver 1.0 

Form DVD·DS 
Version ~2~-~3~0 __ _ 

Report date 05£05£94 



I 

Case/SDG 93-263U341 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET I 

Client \Jestinghouse 

···.•>:• . 

BOBFH2 : 

Hanford 
Contact N . Joseph Verville Contract MBH-SVV-069262 

Lab sample id N403028-04 
Dept sample id 7341 - 0 04 

Received 03l09l94 
X moisture 

ANALYTE 

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

11 . 4 

CAS NO 

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

15117-96-1 

•]otal 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 7 

SUMMARY DATA SECTION 
Page 24 

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 

Client sample id BOBFH2 
Location/Matrix 216-U-8 Crib SOLID 

Collected 
Chain ot custody id 

RESULT 
pCi/g 

72 
6900 

/ O .13 
·,=:.:=3 ·::9 
·, if ;1 
. / 0(14 

•=••< :iis >-· 
··\ th ·· 

.. =.• ,3/ 
Xia> 
>o~cia6 _· 
\ 0 / 038 

-: 1: ·, 4 .· 

· 0 ~033 
:. O ·i> 

u 
11 

u 
u 
u 

: ... U· 

.-:-:u-.. · 
?ti ·., 

. :/u·· 
u . 

. · /.u 
5900 

2a ERR 
(COUNT) 

9.3 
55 

2.9 
2.2 
0. 15 
0.62 
6.8 
0.90 
7.6 

37 
0.043 
0.018 
0. 13 
0.027 
0 . 007 

2.6 

12 

03l01l94 
006226 

MDA 
pCi/g 

5 
6 :-:.:':·. 

5 
o;i · 

. 0 / 3 

j >.· 
. ·:: ::::-= (i°'/ 6·••=>=·. 

·• ad ( 
\,·dt s/ 

:·:),3:)· 
0 ~=05 
oJ:02 < 
0 ~01 
ci ~ot 
o:03 

0 .=3 

0 : 4 .· 
·o ;a 
0;5 

·=:: o t 1 · 
ot i. 
5·=:,:: .. , 

.30 ·:','.' 
s>. 

, ... ,o/ 5, 

31. 

QUALi -RDL 
pCi/g FIERS TEST 

10 
10 
10 

1 

0.5 
2 
0.3 
0.3 
0.3 
0. 1 

0.2 
0.05 
0.05 
a.as 
0 . 05 

0.05 
0.05 
0.05 

0.05 

u:=.:::-

u·.:=·· 

u 

u 

u =:. . . 
U::::= 
UC-:: 

u.==,=·· 
u 
u .. 

:.,_U:/. 
u ::::=, 

._U\::: 

BOA 
SOB 
SE L -
y 

TC 

u 
u 
u 
u T 
NP 

PU 
PU 
TP 
TP 

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

Lab id ~T_M_A~N __ _ 
Protocol IJHC·HASH 

Version Ver 1.0 
Form DVD-OS 

Version =2~-~3~0 __ _ 
Report date 05l05l94 

I 



Case/SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
X moisture 

ANAL YTE 

Cerium 144 
Europium 15 2 
Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 8 

93-263£7341 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET, cont 

Client Westinghouse Hanford 
N. Joseph Verville Contract MBH·SVV-069262 

N403028·04 Client sample id BOBFH2 . 

7341-004 Location/Matrix 216-U-8 Crib SOLID 
03£09£94 Collected 03£01£94 

11. 4 Chain of custody id 006226 

RESULT 2a ERR MDA RDL QUALi -
CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

14762-78-8 ' U 10 u . GAM 
14683 - 23-9 -· u 5 0. 1 u . GAM 
15585-10-1 4 0. 1 u ·-":/ GAM 
14391-16-3 7 0., :u,,,,,_._ GAM 
13982-63-3 5 GAM 
15262-20-1 3 GAM 
14274-82-9 4 GAM 
7440-29-1 3 GAM 

Lab id TMAN 
Protocol \IHC·HASM 
Version Ver 1. 0 

Form DVD· D S 
SUMMARY DATA SECTION Version 2.30 

Page 25 32 Report date 05£05£94 



II 

Case/SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
X moisture 

93-263£7341 

tp ii 7.S'}U .r;1ogr 
_, .i R J~ C.. ,., ""(..; ., J 

TMA NORCAL 
SANP LE DELIVERY GROUP 7341 

DATA SHEET 

Client Westinghouse Hanford 
N. Joseph Verville Contract MBH·SVV-069262 

N403028-05 Client sample id BOBFH4 
7341-0 05 Location/Matrix 216-U-8 Crib 
03£09£94 Collected 03£02£94 

6.8 Chain of custody id 006228 

RESULT 217 ERR MDA RDL 

SOLID 

QUALi -
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Gross Alpha 
Gross Beta 
Selenium 79 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
-.Total Uranium Cug/g) 
Neptunium 237 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Curium 244 
GAMMA SCAN ANAL YTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 1 03 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 

DATA SHEETS 
Page 9 

SUNMARY DATA SECTION 
Page 26 

Alpha 48 
Beta 9600 
15758-45-9 -2 . 4 
10098-97-2 83 
14133-76-7 0 ;; 93 
15046-84-1 p.84 

30 
. 1511 7- 96 • 1 3.~3 

26 · 
7440-61-1 94 •· 
13994-20 - 2 0:025 
13981-16-3 0~030 

1 .2 
14596-10-2 1 ;· 1 
13981-15-2 0.009 

13966-32-0 u 
13966-00-2 14 
13966-31-9 u 
14596-12-4 u 
13981-38-9 u 
10198-40 - 0 u 
14681-63-1 u 
13968-53·1 u 
13967-48-1 u 
13966-06-8 u 
13967-70-9 u 
10045-97-3 14000 

8. 1 4 10 80A 
65 6 10 80B 
,. 6 3 10 U/· SE L -
2.2 .. <o;·•6 1 y 

0. 12 \ 0};3.·.·. 0.5 TC 
0.61 . f } 2 I 
3.4 'i) fa?•· 0.3 u 
0.57 . Sei l , 0.3 u 
3.2 fofa ... 0.3 u 

21 · <oT3•·•·· 0.1 u T -
0.017 ·•·· 0 / 02 0.2 NP 
0.017 0 .. 02 • 0.05 PU 
0. 11 . 0~01. 0.05 PU 
0. 11 0 ; 01 0.05 TP 
0.011 0 ; 02 0.05 u .. TP 

3 ,\ ... u GAH 
9.8 GAM 

... , ... GAM 
<2•·· 0.05 GAM 
... / f >>:•. 0.05 GAM 
•··0:::.1· 0.05 GAH 

GAM 
•. ·.1:.0 ..-:::: GAM 
•. 80>. GAH 

20 GAM 
GAM 

40 0.05 GAH 

Lab id THAN 
Protocol \.IHC·HASH 

Version Ver 1.0 
Form 0 VD· OS 

Version 2 . 30 
Report date 05£05£94 

33 



TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET, cont 
I ,, ••• , •• 

Case/SDG 93-263l7341 Client West i nghouse Hanford 
Contact N. Joseph Verville 

Lab sample id N403028·05 
Dept sample id 7341-005 

Received 03L09L94 
X moisture 6.8 

ANALYTE CAS NO 

Ce r ium 144 14762-78-8 
Europium 152 14683-23-9 
Europium 154 15585-10-1 
Eu r opium 155 14391-16-3 
Radium 226 13982-63 - 3 
Radium 228 15262 - 20-1 
Thorium 228 14274-82-9 
Thorium 232 7440 - 29-1 

DATA SHEETS 
Page 10 

SUMMARY DATA SECTION 
Page 27 

Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 20' ERR 
pCi/g (COUNT) 

u 
u 

5 i 1 2.8 

HBH · SVV-069262 

BOBFH4 
216-U-8 Crib SOLi D 
03L02L94 
006228 

NOA RDL QUALi -
pCi/g pCi/g FIERS TEST 

30 u , .. GAM 
1 0 ,. 0. 1 u :::. GAN 

0. 1 GAM 
0. 1 ll > GAN 

u:_::,· GAM 
/ 

U:/ GAM 

uJ GAM 
·U\. GAM 

Lab id TMAN 
Protocol IJHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version 2.30 

Report date 05/05/94 



•·~-.... . 

._; Company TMA /hiOt'CAL ; ... ,... ~~ !r~{- Aile . 

- EXTERIOR INSPECTION PERMITTED -

,El Contractor : Ship: Prepaid • Collect Via : 
WHC 

t City.State.Zip =1• : CA 94PD-\ i 

Q PNL • KEH 

Site Carrier 

.51 t"elt-

• Motor-Rail KJ Air Psgr. 

• Exel. Use • Air Cargo 

• "' Attent1on :Ye ID)·(:'5 .::forchez._ DOE Veh . • Mail 

• UPS Sur . • 2-
Proper Shipping Name 
Radioactive Materi4{, .. 

E:)(ceble~ ffl~k'tlae 
1. Empfy Packages ../' 

2. Low Specific Activity. n.o.s 
3. L1m1ted quantity. n.o.s. 
4 . N.O.S. 
5. Fissile n.o .s. 
6. Special Form. n.o.s. 
7. Instruments & Articles 
at.,,· 

UN Number 

0 UN2908 
0 UN 2912 
0 UN 2910 
0 UN2982 
0 UN 2918 
0 UN2974 
0 UN2911 

'j(]ti.f;l910 

TYPE PACKAGE CONSTRUCTION 
if; '!'!" 

For Normal Form 
Special (A 1) '11'1 Normal (A2) r< Identify: Material Form : • 1------------.-----------1 

Labels Applied 

• Empty ' .. 
• Radioactive LSA 

• White I 

• Yellow II 

• Yellow Ill 
None 
Danger (Air Cargo) 

• Secondary 

FISSILE CLASS 

Material Category Physical Form 

0 Empty JZI Solid O L1qu1d O Gas 

0 Low Specific Act. (LSA) Chemical Form 

~ Limited Quantity O Metal 

O Type A Quantity ~ Elemental 

0 Type B Quantity Other 
O Highway Route 

Controlled Quantity 

O Oxide 
D Nitrate 

SNM · ACCOUNTABILITY/SECURITY CONTROL 

~ 
Strong Tight • Box, FB 

~ 
Non Fissile B ~ No O Yes 0 Classified ~ Undassified 

Consignee authorized to receive this qty ~ Type A • Wood 

• TypeB D Steel 

• Type B (U) • Drum 

Type B(M) 

Fissile Exempt • • Fissile I 

• Fissile II • 
• Fissile 111 • 

~ 
~ <1 gr 

~ Cdtegory I 
a: 
t:: Category II 

Sig . Security Svc. Reg. 0 NA ~ 

Pu. EU > 1 g rJN/A NU, DU > 1 Kg [Jvj4 
Security Escorts Req. 0 Not. Req . • • 

:RI 
Grams Fissile • ~ Category .Ill External Cask Temperature NIA ~ 

~ I--------......L---.....lJ:.Ut::1.:__1 _______ ...J._......., ______ ..J..:(t,ll=a:.:.:x.:... 1...:2:,:Z"~F,:LT...:l::.· ~180'"::_~F;:_E:;.:x,:_. U:_:s:,:e:.:.).=====::.~_F __ 

f Packaging conforms to appropriate packaging procedure O NIA ~ .Yes Container examined: No evidence of deterioration or damage IZ] Yes 
- CompHesw1th 0,,9. T. packaging marking and QA InspectI0_ n Current O Yes ~ NIA Sealsrequired~No · 0 Yes 
f5 labeling requirements O NIA 1Z) Yes / 
~ Container acceptability docu.mented (incl . 7 A cert .) lZ] NIA 'O Yes Shipping D~ (Z3.4,a<' Authorization No. _.,.._.....__. __ _ 

Isotopes -T.I. •Gr. Wt. ~ No. Pkgs. Model Package COC/Spec. No. Serial No. -Seel No. 
~t-----+--~-----,,----+------+-------,-+----+---------+-------1~-
f -137.jt--90 :l----'----FLl..\:11-,L..LL.U~-~--~~----~:..;!:=.::...c:i:~1""1,-,C....!...:,.f,,(,Ll.~4"-===~:.=.~=-..:...;.._ __ ~.l.:.J~,'L.:::..+~~-1~==:..:.~'--

"'1-----t..:ltt~l!.i.@r.J....J__JLJ:::.!J~~...J:!..~'.l.t.lli::..!!J~~....:!::~~~~=-------1-----!---l----

escnbe package in detail on one of unused lines above) TOTAL 

·· This is to certify that the above named materials are properly classified. des\:rrbed. padtaged. marked and labeled. and are in proper cond1t1on for 
trans ortatIon. ccording to the applicable federal . state, local and international regulations for the transportation of hazardous materials. 
Cert· ier' i n Date Organ,zanon Complete Cost Code (inc. end function) 

,: "dbb· le 

AUTHORIZATION FOR SHIPMENT 

AIR TRANSPORT Pkg. Dimensions 
~ · CERTIFICATION • 

Cargo Only: O Danger 
labels Applied 

Passenger : 0 1. Ltd . Qty. 0 3. Research or Medical D1agnqs1s 
0 2. ~ 3 T. I O 4. Human Medical Research 

> 
0 
f 
IL 
C 

Traffic has inspected and verified presh1pment compliance to DOT regulations. 

Authorized I _/) 
Si nature • /vf {./,, 

Printed 
Name • ,-1.4. 4. 

APPROVED FOR OFFSITE SHIPMENT 

s~s Date . • 3-.3-

0 NIA Plaairds 

0 Yes ~ No 

Poute Plan 

D Yes No 

54-6000-0B8 ( 10/8B) 



z 
0 
.:: 
~ ... 
.:: 

.. _:_:::;_: 

Proper Shipping Name 

Rad1oact1ve ~~e~~I. -

1. qmcft?t~~q~~e 
2. Low Specific Act1v1ty, n .o .s 
3. L1m1ted quantity. n.o.s. 
4 . N.0 .S. 
5. Fissile n.o .s. 

6. Special Form. n.o.s. 
7. Instruments & Articles 

' . 
8 -~-~:.U.,.~"-"'2:i.t:.L.~ 

~ 
Strong Tight • 
Type A • • TypeB • • Type B (U) • • Type B (M) • 

UN Number . 

• UN2908 

• UN2912 

• UN 2910 

• UN2982 

• UN 2918 

• UN 2974 

• UN 2911 

~ tl ~,9,910 

Box. FB 

Wood 

Steel 

Orum 

OFFSITE RADIOACTIVE SHIPMENT RECORD 
- EXTERIOR INSPECTION PERMITTED -

Contractor : Ship: ~ Prepaid • Collect 

• PNL • KEH WHC • • • 
• 

Material Form : O Special (A 1) ~ Normal (A2) 

Motor-Rail 'fl 
Exel. Use • 
DOEVeh. • 
UPS Sur. • 
For Normal Form 
Identify: 

Air Psgr 

Air Cargo 

Mall 

Via : 

-----------------------t Labels Applied 

• Empty 

• Radioactive LSA 

• Wh1tel 

• Yellow II -i 

• Yellow Ill 

~ 
None 
Danger (Air Cargo) 

• Secondary 

FISSILE CLASS 

~ 
Non Fissile ~ 
Fissile Exempt • • Fissile I 

• Fissile II • 
• Fiss1l_e 111 • 

Material Category 

0 Empty 

0 Low Specific Act . (LSA) 

;EJO L;mited Quantity 
Type A Quantity 

0 Type B Quantity 

0 Highway Route 

Controlled Quantity 

Physical Form 

~ Solid O Liquid O Gas 

Chemical Form· 

0 Metal 
jij Elemental 

Other 

0 Oxide 
O Nitrate 

SNM ACCOUNTABILITY/SECURITY CONTROL 

No O Yes O Classified ~ u ·nc1ass1f1ed 

Consignee authorized to receive this qty ~ 

Sig . Security Svc. Reg . 0 NA ~ 
Pu, EU > 1 g O,J/A NU, DU > I Kg Ov/A 
Security Escorts Req. 0 Not. ReQ . 

<1 gr 

Category I 

Category II 

j2] 
Grams Fissile • 

Cl: ... u 
0 z Category ·111 External Cask Temperature NIA 'A_ 
i l--------...l.-----'...Oet:e.l=----1----------1---,,-------..L:(tJl::.:.:a::.:x:_. 1_:2:,:1:":..;_F,:LT.:.:L::.· ..:.18:.<r:....:.F..:E::.:x.:... U:.s.:.:e.:..) .======.•_F __ 

f · Packaging conforms to appropriate padtaging procedure O NIA · ~ Yes Container examined: No evidence of deterioration or damage g' Yes 
5. Comp_liesw1th 0 .0. T. packaging marking and QA Inspection Current O Yes 'gJ NIA Seals required SJ.No O Yes 
VI . labeling requirements O NIA ~ Yes A) ,., .,,.,1 . II" 
g Containeracceptab11itydocumented(ind . 7Acert.) tz1 NIA O Yes ShippingDoc, .. .,Cf:t:CT:3 "10\ AuthorizationNo . .LNJ..1-'fn..._ ___ _ 

~ No. Plcgs. Model Package COCJSpec. No. Serial No. Se'al'No. Isotopes 
ii-------t---....;;.........---+---+-----+-----+-----------+---r-+......+---

·T. I. Gr. Wt. 

%t-L-.--1-,1-1.:..!.:µ...l."'-=.,_--I---Ci'-l,LL----..pi!=:::..~..L..----l~::,&,..Ll""'4u.i..1.L.~.;.L.:";J..:,,L..J4~-~;__-,ILU,..,U,I.JJ..,L.-~-l---+...c.~1.11L"­
VI 

(Shipper may describe package 1n detail on one of unused lines above) TOTAL 

This is to certify that the above named materials are properly classified, des~ribed. packa9ed. marked and labeled. and are in proper co d1t1on for 
transportation. according to the applicable federal, nate, local and international regulations for the transportation of hazardous materials. 
Certi ·er' Si ature Date Organization Complete Cost Code (inc. end function) 

nt compliance to DOT regulations. 

Printed 
Name • 4.A. S-A-~S 

APPROVED FOR OFFSITE SHIPMENT 

,~ 

Pkg. Dimensions 

Date • 3-4-'7 q_ 

Q NIA 
0Y~No 

Poute Plan 
0 Yes No 
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ti; Company 771JAµ/04':At_, 
~ Address c2Q ~Q t,)1,16 t , /ftJt2 · 

OFFSITE RADrOACTIVE SHIPMENT RECORD 
- EXTERIOR INSPECTION PERMITTED -

Contractor : Ship : ~ Prepaid • Collect Via : 

• PNL WHC 
Motor-Rail 

~ Coty, State, Zip f, ch 41Ct?~ ('4 94804: 
"' Attention : 7)e/1;,,-es ..5:z«b 

Site Ca mer 
D 
D 
• 
D 

Exel . Use 

DOE Veh . 

UPS Sur. 

Kl Air Psgr . 

• Air Cargo 

• Mail 

• 
Proeer Shi1212ing Name UN Number For Normal Form . 

Rad ioactive Materi~ 
Material Form : 

Identify : 

1 Pmft~~Cfgs ~ • UN 2908 Labels Applied Material Category Phys,cal Form ·~ 
2 . Low Spec,fk' Activity, n .o .s • UN 2912 • Empty • Empty ~ Solid • L,~qu1d D Gas 

'"• - I 

• • Radioactive LSA • 
,.. 

3 L1mrted q~i:lt1ty, n .o .s. UN 2910 Low Specific Act . (LSA) Chemical Form 
• ; 

4 . N.0 .S. • UN 2982 • White I 

~ 
L;m1ted Quantity 0 · Metal • Oxide 

s Foss.le n.o .s. • UN 2918 • Yellow II 
Type A Quantity ~ Elemental • Nitrate 

6 Special Form, n.o.s. • UN 2974 • Yellow Ill ·.: J. ·-
7 Instruments & Articles • £ None • Type 8 Quantity Other 

' 
UN 2911 

Danger (Air Cargo) • H 1ghway Route 
8 . SZl a.~a1.~IQ • Secondary Controlled Quantity 1. '~ 

TYPE PACKAISE FISSILE CLASS SNM ACCOUNTABILITY/SECURIT~ CONTROL 
•i · ~ 4 

~ 
Strong -~ght · • Box, FB 

~ 
Non Fissile ~ No • Yes O Classified ~ .~f{nclassified 

~., :.o Fissile Exempt Consignee authorized to·rece1ve:\h1s qty ~ Type A •<1. . Wood • < 1 gr 

D Type 8 
, •• 1 

• • Fissile I Sig. Securrty Svc. Reg . 0 NA ~ Steel 

• Type 8 (U) • Drum • Fissile II • Category I Pu, EU> 1 g • N'/A NU, OU > 1 Kg Dlfa 
D Type 8 (M.).,: • • Fissile Ill • Category II Security Escorts Req. O Not. Req . 

flJ 
Grams Fissile • Category ·111 External Casie Temeerature "NIA 

~ (rJlax. 12i- FL TL, 180" FEx. Use) 

aclcage in detail on one of unused lines above) 

Th~ 1s to certify that the above named materials are properly classified. des~ribed . packaged. ma riced and label di' in proper cond1t1on for 
tran ortat1on, according to the applicable federal, state. local and international regu lations for the transportati6n of l:iazardous materials. 
Ce , ier ·~ s, at e Date Organozat,on Complete ost C~~"{,nc . end function) 

AUTHORIZATION FOR SHIPMENT 

Cargo Only : 0 Danger Passenger: £1 1. Ltd . Qty. -"J. 3. Research or Medical Diagnosis Pkg . D1mens1ons :;. 

~ Labels Applied CT2. ~ 3 T. 1 0 4. Human Medical Research · * ~ t------,-f---,,..,.....-------L---__;;:::;._ ___ __;;;;:___ __________ .....1... ___ L..;._..:.;;• •;__ ____ _ 

i Traffic has ins-pectedand verified preshipment compliance to DOT regulations. 
IL 
C Printed 

Name • 
APPROVED FOR OFFSITE SHIPMENT 

Date • ~ -S~4--

0 NIA 
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/RB/LL :.- · -~n-n.~~3·a-, ·1·· 
PACKAGE ··• -W (;-~ l;ftr;J '] JI 1 

TRACKING NUMBER : .. -,, . 

' r ~ ... .... 

- RECIPIENT'S COPY 

Emp. No. 

• Cash-
Date ·. jj,de,al Exp,ess Use 

8'911Charges 
OReunsr,;p,.n • .- . 
D Thn:tl'alty . D ~ ToOel. . d .~ To Hold ~-,----,-,-,---=:--

Street Address 

City Zip 

Cllla1 

' Other 2 

. Tolal Charges 

MBF, 
1111 



;-( 
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,., 

97!352~_2101 

2 A/RB/LL 

OUESTTONS? CALL 800-238-5355 TOLL FREE 
PACKAGE 

TRACKING NUMBER If 2 ~o a 5.-.~ ~~?~ ~:~~:~ ~ 
/~ - ,. . .. ,'O 

Dal~ 

,./ "' ·. . . .i~ 
-~ : .... . ... ... :'!1-t.· ~ .... , .. · 

RECIPIENT'S-C(!P¥' _-:.. J ~--

3-4-94 L,___;__'.!..·• -....-:-~--,---,-,----,--,:c----::-,--:-------;;::=::::-:--.~-:-=-,-= 
Y~ Phon<! N""umber (Very ~I - To (Rei;ipieofs.Na,ne) Please Print . Aoal>wl"• "'""- -rw,,y "'-11 . . .. . - -

- - ,.:--- ---~:: ~.:. .-: :: 
- -:.. - - - ~"'"'" 

. --1 

0~ To Del O~T•- -

., ........ .,,, 
l· :io • .,o -
11--___ ..___ ___ -I 

State l.ip 

! F~S..... I rt:rt-..._. ... ~ ... uo .. , 

I 10 • ~ eoQ =·· 
I to..,~-- ·o.r.. ......... I ·-·-- ·"CIII•--

INSTRUCnONS (Mark appropriate t,a,ces/ 

•==:ac:..:""'•- D 
• . Oongorous Goods s,,;ppo,·, ~ lvl 

i nc, _... Lli 
I · • Cargo Alraaft or,,, 0 

" D --
12 • ~=tllVERY C" o1t.,.1 

,, .. 
Date/Time 

-------------------------------- ' _,__ 
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· ... ~ .. A/RB/LL 
PM;KAGE 4230!,538.30 

- ·TRACKJNG NUMBER . 

• 

From (Yoo- ""1'ne) Please Print · ./ 
' ~ :.· . '/ 

Date 

J.;;3,,;94 
Your-P~~L---(..,-e,y-,~--,--.-T""o-(R,..eopoe,-.- --~-s-N-ame-,-Please--i'Trt----------::-Recip_el-,,,-,,-.,.._.,:,-Pl'o",o--,-,--,---:(Vetyc--:--lmp>rWO=~, 

.- ..... ~ ··, .. ··-- RECIPIENT'S COPY 

_ G. 0. _ BQCESS __ _ . _ ___ _ DELORES SANCHEZ Company . - . ( .. 509.1376-7621. .. . .-(_ ) ·-·-
Company - ,., Departrnenl/ Floof No. Department/ Floof No. 

uCE /wES T fNGHOUS!: 
:. ,:.·4 ~., ,. 

~ANi-:CXD T'i.,A / ffflRCAL 
Slreet Address 

INSTRLJCnONS (Marl< appropriate ~es) 

• Oongo,ouaGooda ... -=-ci) SN!>Pa'• Oedoraoan . 

. • =GoodaSN!>l>or'• IX] " -~-only_ 

~ -------

,;L~-r~·- 1=-=J~~J ····· ExaciStreetAddtess1WtCna-111P.O.S-•P.O. Z.,Codls.J 

u ~... _?.o.30 WRIGHT AVENUE 

11 • --·- . -·-· 

ZIPReQuted City State ZIPReQuted 

9 9 3 ~ z , RICJIOfD CA 

• . I l 

Zip 

Daie/Tne Recetved FedEx Employee Number 

··: Federal Express Use 

S-Charges 

Olher t , 

Olher 2 • 

TOlal Cha,ges 

RMSl0II DATE 2191 

~~~;~;;~i~~~~;;;;::lbs.~-t----------~-----,PART # 137211 ; - Al f'()IIAAJ 108!1 

Slop 
30 ~~:c. SIGNATURE RELEASE UNAVAILABLE 1069 I 

• 11191-91 F.E.C. • 
t;:F,:--edEx:;:2~0~0n_-<:al~Sl'-oc,-'-'-___ 5 • ....... Slatoon--'--',;)ale,,....,--,-,/T,,..,..,---------------l~ED IN 

Emp.No. 
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TO: 200-UP-2 Project QA Record June 10, 1994 

FR: Susan Winter, Golder Associates Inc~ 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE: 
B0BFF9-TMA-726 (923-E418, Filename B0BFF9R.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B0BFF9-TMA-726 prepared 
by the Thermo Analytical (TMA) laboratory. A list of samples validated along with the 
analyses reported and the method of analysis is provided in the following table. 

SAMPLE ID 

BOBFF9 
BOBFG2 
BOBFHl 
BOBFH2 
BOBFH4 
BOBFHS 
BOBFH6 . 
BOBFH8 
B09WF8 

SAMPLE DATE MEDIA 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

,r: .=. - .------- - ·-

! ~AL SIS 

VALIDATION DOCUM NTATIO i' 
SOLA 

Note 1. All samples were analp.ed for gross alpha, gross beta, seleniwn-79, strontiwn-90, technetium-99, iodine-129, alpha 
spedrOllCOpf (uranium 233/234, uranium 235, uranium-238, plutonium-238, plutoniwn-239/240, americium-241, and curium-244). 
total uranium, and gamma spectroscopy. 

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

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

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

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

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

1 0001 



Data Package ID: BOBFF9-TMA-726 Analysis: Radiochemistry 

Sample Result Verification. All sample results were supported in the raw data with the 
exception of the gross beta results for samples BOBFH2 and BOBFH4. The associated results 
have been corrected on the la~oratory report forms as a result of the recalculations. 

Detection Limits. Detection limit goals were met for all results with the exception of the 
following analytes summarized in the table below. The detection limit goals were exceeded 
due to required dilutions performed for total uranium, a low efficiency detector for isotopic 
uranium and limited sample amounts for gamma spectroscopy analytes. 

SAMPLE ID ANALYI'E MDA(pa/g) RDL (pa/g) 

BOBFF9 TOTAL URANIUM 0.3 (p.'l/g) 0.1 (p.'lf g) 
IRON-59 0.1 0.05 

COBALT-58 0.06 0.05 
COBALT-60 0.06 0.05 
CESIUM-137 0.06 0.05 

EUROPIUM-152 0.2 0.1 
EUROPIUM-155 0.3 0.1 

BOBFG2 TOTAL URANIUM 0.3 (p.'lf g) 0.1 (p.'lfg) 
IRON-59 0.2 0.05 

COBALT-58 0.1 0.05 
EUROPIUM-152 2 0.1 
EUROPIUM-154 1 0.1 
EUROPIUM-155 2 0.1 

BOBml TOTAL URANIUM 0.3 (p.'l/g) 0.1 (p.'lfg) 
IRON-59 5 0.05 

COBALT-58 3 0.05 
COBALT-60 1 0.05 

EUROPIUM-152 20 0.1 
EUROPIUM-154 10 0.1 -
EUROPIUM-155 20 0.1 

BOBFH2 TOTAL URANIUM 3 (p.'l/g) 0.1 (p.'lfg) 
URANIUM-233/234 0.6 0.3 

URANIUM-238 05 0.3 
IRON-59 0.8 0.05 

COBALT-58 05 0.05 
COBALT-60 0.1 0.05 

EUROPIUM-152 5 0.1 
EUROPIUM-154 4 0.1 
EUROPIUM-155 7 0.1 

BOBFl-K TOTAL URANIUM 0.3 (p.'lf g) 0.1 (p.'lfg) 
IRON-59 2 0.05 

COBALT-58 ' 1 0.05 
COBALT-60 0.7 0.05 

EUROPIUM-152 10 0.1 
EUROPIUM-155 20 0.1 

BOBFHS IRON-59 0.1 0.05 
EUROPIUM-155 0.2 0.1 

BOBFH6 IRON-59 0.1 0.05 
COBALT-58 0.06 0.05 

EUROPIUM·lSS 0.2 0.1 

BOBFHB IRON-59 0.1 0.05 

2 

()001-



CP i 1.5•)~1 ';1 I or ./ / ij .J l, .. ,.,: ,j 

Data Package ID: B0BFF9-TMA-726 

SAMPLE ID ANALYI'E 

B09WF8 AMERICIUM-241 
CURIUM-244 

IRON-59 
COBALT-58 
COBALT-60 

EUROPIUM-152 
EUROPIUM-154 
EUROPIUM-155 

Analysis: Radiochemisti:y 

MDA (pO/g) RDL (pO/g) 

0.6 0.05 
0.7 0.05 
0.2 0.05 
0.07 0.05 
0.1 0.05 
0.3 0.1 
0.2 0.1 
0.3 0.1 

Completeness. The data package was complete for all requested analyses. A total of nine 
samples were validated in this data package with a total of 315 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent, which meets normal 
work plan objectives of 90%. 

MAJOR DEFICIENCIES 

No major deficiencies were identified 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. 

Continuing Calibration 

• The efficiency calibration checks for iodine-129 were performed more than one 
month from the date of sample analysis. Attachments 2 and 5 provide a 
summary of the samples affected, data qualifications applied and supporting 
documentation. 

Laboratoi:y Blanks 

• Neptunium-237 was present in the laboratory blank at a positive concentration. 

Accuracy 

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

• Americium-243 tracer recovery for sample B0BFF9 was unacceptable. 

Precision 

Therefore, the americium-241 and curium-244 results for the associated sample 
have been qualified as estimated (Un. 

• The duplicate results for uranium-238, radium-228 and thorium-232 were 
unacceptable. Attachments 2 and 5 provide a summary of the samples 
affected, data qualifications applied and supporting documentation. 
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Data Package ID: B0BFF9-TMA-726 

Gamma Spectroscopy 

Analysis: Radiochemistry 

• Samples B0BFHl, B0BFH4, B09WF8, and B0BFHS duplicate were analyzed in 
different geometries than the associated blank and laboratory control samples 
for the gamma spectroscopy analysis. Attachments 2 and 5 provide a summary 
of the affected sample results, data qualifications applied and supporting 
documentation. 

REFERENCES 

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

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

GLOSSARY OF DATA REPORTING QUALIFIERS 
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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 deficiency identified during data validation, 
the concentration reported may not accurately reflect the sample MDA. The 
associated data should be considered usable for decision making purposes. 

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

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

R - Indicates the constituent was analyzed for and detected. The concentration reported 
is qualified as unusable due to a quality control deficiency identified during data 
validation. The associated data should be considered unusable for decision making 
purposes. 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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SDG: BOBFF9-1MA-726 

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

DATA QUALIFICATION SUMMARY 

/ , 
V ALIDA~ATE: June 6, 1994. PAGE 1 OF 1 

COMMENTS: RADIOOIEMISTRY 

COMPOUND .QUALIFIER SAMPLES AFFECTED REASON 

IODINE-129 J - DETECTS BOBFH2 CALIBRATION CHECKS WERE 
UJ - NONDETECTS BOBFH4 PERFORMED MORE 1HAN ONE 

QC-LCS MONIH PRIOR TO SAMPLE 
QC-BLANK ANALYSIS 

BOBFF9 DUPLICATE 

AMERICIUM-241 UJ BOBFF9 TRACER %R < 20% Bur > 5% 

CURIUM-244 UJ BOBFF9 TRACER %R < 20% Bur > 5% 

URANIUM-238 J BOBFF9 DUPLICATE RPO > 3.5% AND SAMPLE 
BOBFG2 RESULT> SxRDL 
BOBFHl 
BOBFH2 
BOBFH4 

RADIUM-228 J- DETECTS BOBFF9 DUPLICATE RPD > 3.5% AND SAMPLE 
UJ - NONDETECTS BOBFG2 RESULT > SxMDA FOR BLANK 

BOBFHl 
BOBFH2 
BOBFH4 

TIIORIUM-232 J • DETECTS BOBFF9 DUPLICATE RPD > 3.5% ,Q,j1) SAMPLE 
UJ - NONDETECTS BOBFG2 RESULT > SxMDA FOR BLANK 

BOBFHl 
BOBFH2 
BOBFH4 

NEPTIJNIUM-237 J BOBFH6 PRESENT IN BLANK AT A POSl1lVE 
BOBFH8 CONCENTRATION 
B09WF8 

AIL GAMMA J • DETECTS BOBFHl SAMPLES WERE ANALY2ED IN 
SPECTROSCOPY ANALYTES UJ - NONDETECTS BOBFH4 DIFFERENT GEOMETRIES TI-IAN nm 

B09WF8 ASSOOATED BLANK AND LCS 
BOBFHS DUPLICATE 

B-7 0008 
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Validated Data S1.111118ry, Data Package: BOBFF9·TMA-n6 

Seq># B09WF8 
Date 3·2·94 

Location -- -
Depth ---
Type SOIL 

Comnents ---
Parameter Units Result Q 

GROSS ALPHA pCi/g 180.000 
GROSS BETA pCl/g 110.000 

SELENIUM-79 pCi/g z.ooo u 
STRONTIUM-90 pCi/g 40.000 

TECHNETIUM-99 pCl/g 0.400 u 
IOOINE-129 pCf/g 2.000 u 

URANIUM-233/234 pCi/g 0.870 
URANIUM-235 pCi/g 0.180 
URANIUM-238 pCi/g 1.100 

TOTAL URANIUM ug/g 3.000 
NEPTUNIUM-237 pCi/g 0.045 J 
PLUTONIUl4·238 pCi/g 0.410 

PLUTONIUM-239/240 pCi/g 0.430 
AMERICIUM-241 pCi/g Z00.000 

CURIUM-244 pCi/g 0.700 u 
SOOIUM-22 pCi/g 0.090 UJ 

POTASSIUM-40 pCf/g 7.200 J 
MANGANESE-54 pCi/g 0.070 UJ 

IRON-59 pCl/g 0.200 UJ 
COBALT-58 pCi/g 0.070 UJ 
COBALT-60 pCi/g 0.100 UJ 

NIOBIUM-94 pCf/g 0.060 UJ 
RUTHENIUM-103 pCf/g 0.100 UJ 
RUTHENIUM-106 pCl/g 0.700 UJ 

TIN-113 pCl/g 0.100 UJ 
CESIUM-134 pCf/g 0.080 UJ 
CESIUM-137 pCi/g 5.000 J 
CERIUM-144 pCf/g 0.500 UJ 

EUROPIUM·15Z pCl/g 0.300 UJ 
EUROPIUM-154 pCf/g 0.200 UJ 
EUROPIUM-155 pCi/g 0.300 UJ 

RADIUM-226 pCf/g 0.370 J 
RADIUM-228 pCf/g 0.550 J 

THORIUM-228 pCi/g 0.290 J 
THORIUM-232 pCl/g 0.550 J 

BOBFF9 BOBFGZ 
Z·Z4·94 Z-25-94 

216-U-8 Z16·U·8 
--- ---

SOIL SOIL 
--- ---

Result Q Result Q 

9.700 Z0 .000 
410.000 3000.000 

3.000 u 5.000 
180.000 81.000 

0.880 1.600 
2.000 u 2.000 
1.800 9.900 
0.100 u 1.100 
1.600 J 8.400 
7.900 33.000 
0.020 u 0.023 
0.010 u 0.010 
0.020 u 0.039 
0.030 UJ 0.020 
0.040 UJ 0.020 
0.050 u 0. 060 
9.900 11.000 
0.050 u 0.100 
0.100 u 0.200 
0.060 u 0.100 
0.060 u 0.050 
0.050 u 0.100 
0.060 u 2. 000 
0.400 u 6.000 
0.060 u Z.000 
0.070 u 0.100 
0.060 u 2500.000 
0.400 u 4.000 
o.zoo u 2.000 
0.100 u 1.000 
0.300 u 2.000 
0.370 1.000 
0.460 J 0.790 
0.540 1.000 
0.460 J 0.790 

BOBFH1 BOBFHZ BOBFH4 
2-25-94 3-1-94 3.z.94 

--- --- -- ---- --- ---
SOIL SOIL SOIL 
--- --- ---

Result Q Result Q Result Q 

75 .000 n.ooo 48.000 
24000.000 6800.000 9400.000 

u 3.000 u 5.000 u 3.000 u 
15.000 3.900 83.000 
Z.400 1.100 0.930 

u 2.000 u 1.000 UJ . 1. 000 UJ 
21.000 38.000 30.000 
1.600 3.100 3.300 

J 21.000 J 43.000 J 28.000 J -
97.000 160.000 94.000 
0.020 u 0.086 0.025 

-1-..:. 
u 0.300 0.038 0.030 

12.000 1.400 1.200 
u 0.200 0.040 u 1.100 
u 0.010 u 0.030 u 0.020 u 
u 1.000 UJ 0.300 u 3.000 UJ 

14.000 J 11.000 14.000 J 
u 2.000 UJ 0.400 u 1.000 UJ 
u 5.000 UJ 0.800 u 2.000 UJ 
u 3.000 UJ 0.500 u 1.000 UJ 
u 1.000 UJ 0.100 u 0.700 UJ 
u 2.000 UJ 0.400 u 1.000 UJ 
u 20.000 UJ 5.000 u 10.000 UJ 
u 80.000 UJ 30.000 u 80.000 UJ 
u Z0.000 UJ 5.000 u Z0.000 UJ 
u 3.000 UJ 0.500 u 1 .000 UJ 

28000.000 J 5900.000 14000.000 J 
u 40.000 UJ 10.000 u 30.000 UJ 
u 20 .000 UJ 5.000 u 10.000 UJ 
u 10.000 UJ 4.000 u 5.100 J 
u 20.000 UJ 7.000 u 20.000 UJ 
u 20.000 UJ 5.000 u 10.000 UJ 
J 9.000 UJ 3.000 UJ 4.000 UJ 
u 20.000 UJ 4.000 u 10.000 UJ 
J 9.000 UJ 3.000 UJ 4.000 UJ 



0 
0 ... _,_ 

Validated Date S1.1111111ry, Date Package: B0BFF9-TMA-n6 

Seq># B0BFH5 
Date 3-2-94 

Location ---
Depth ---
Type SOIL 

Conments ---
Parameter Units Result Q 

GROSS ALPHA pCi/11 12-000 
GROSS BETA pCf/11 40.000 

SELENIUM-79 pCi/g 3.000 u 
STRONTIUM-90 pCi/g 1.500 

TECHNETIUM-99 pCi/g 0.140 
IODINE-129 pCi/g 2.000 u 

URANIUM-233/234 pCf/g 2.900 
URANIUM-235 pCi/g 0.250 
URANIUM-238 pCi/g 2.900 

TOTAL URANIUM ug/g 7.600 
NEPTUNIUM-237 pCf/g 0.020 u 
PLUTONIUM-238 pCi/g 0.030 u 

PLUTONIUM-239/240 pCi/g 0.030 
AMERICIUM-241 pCi/g 0.030 u 

CURIUM-244 pCi/g 0.030 u 
SODIUM-22 pCf/g 0.050 u 

POTASSIUM-40 pCf/g 12.000 
MANGANESE-54 pCi/g 0.040 u 

IR0N-59 pCf/g 0.100 u 
COBALT-58 pCf/g 0.050 u 
COBALT-60 pCf/g 0.040 u 

NIOBIUM-94 pCi/g 0.040 u 
RUTHENIUM-103 pCi/g 0.090 u 
RUTHENIUM-106 pCi/g 0.500 u 

TIN-113 pCi/g 0.100 u 
CESIUM-134 pCf/g 0.050 u 
CESIUM-137 pCi/g 8_900 
CERIUM-144 pCi/g 0.400 u 

EUROPIUM-152 pCi/g 0.100 u 
EUROPIUM-154 pCl/g 0.100 u 
EUROPIUM-155 pCl/g 0.200 u 

RADIUM-226 pCf/11 0.610 
RADIUM-228 pCl/11 0. 740 

THORIUM-228 pCi/g 0.780 
THORIUM-232 pCf/g 0.740 

B0BFH6 
3-2-94 

-- -
---

SOIL ---
Result Q 

15.000 
62.000 
3.000 u 

19.000 
0.630 
1.000 u 
2.800 
0.280 
2.900 
7.500 
0.022 J 
0.010 u 
0.010 
0.030 u 
0.030 u 
0.060 u 

12.000 
0.050 u 
0.100 u 
0.060 u 
0.050 u 
0.040 u 
0.070 u 
0.500 u 
0.070 u 
0.060 u 
2.900 
0.300 u 
0.100 u 
0.080 u 
0.200 u 
0.550 
0.840 
0.700 
0.840 

B0BFH8 
3-2-94 

---
---

SOIL 
---

Result 

13.000 
22.000 
4.000 
0.700 
0.300 
1.000 
o.no 
0.200 
0.490 
1.500 
0.035 
0.010 
0.045 
0.030 
0.030 
0.060 

13.000 
0.050 
0.100 
0.050 
0.050 
0.040 
0.070 
0.400 
0.070 
0.050 
1.700 
0.200 
0.100 
0.070 
0.100 
0.570 
0.860 
0.930 
0.860 

Q 

u 
u 
u 
u 

u 

J 
u 

u 
u 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

\j e. .• , \ , ~ "' ...... ~h. 
~ ~ ,}o/9/ 

t.>.l 
U'1 
r....::. 
~ 

• r.:---1. --fJ,.i 



I 

, I 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

I 

SD G 7342 
Contact N. Joseph Verville 

Lab sample id N403051 ·04 
Dept sample id 7342-004 

Received 03£07£94 
X moisture 

ANALYTE 

Gross Alpha­
Gross Beta -
Selenium 79-
Stront i um 90,..... 
Technetium 99 ... 
Iodine 129 -
Uranium 233/234 ✓ 
Uranium 235-
Urani um 238 ·-

3.7 

CAS NO 

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

· 15117·96-1 

Tota l 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 ·-
Potass i um 40.­
Manganese 54·-
I ron 59-
Coba l t 58--
Coba l t 60..,.. 
Niobium 94_.... 
Ruthenium 103.,.... 
Ruthenium 106·' 
Tin 113_, 
Cesium 134_..,,, 
Cesium 137../ 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 15 

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 

DATA SHEET 

Client llest i nghouse Hanford 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

180 
-•·jj,L_ 
-• <<s•.4•. 
<·40 ·· -
<,. 0.095 

·•·_-oj7 
o:ar -·~· -_- 1.i< 
3 ; 0 -

····· 0 •;·045 -.~.­
__ <lo :43 

200 ··••---•-.. --
,· ~ ·· 
_ > iL _o4t 

: £2 ·•. 
__ -._. . _ _. •- u ::.---

-• .. _u -•­
U•.· 

•• .. u . 
u· _-. 
u . 
u 

· u 
U• 

5 io -• 

2a ERR 
(COUNT) 

1 5 
8.2 
1.3 
4.4 
0. 14 
o. 77 
0.25 
0.097 
0.29 
0.61 
0.026 
0. 057 
0.060 

110 
0 .33 

1. 1 

0.22 

MBH·SVV-069262 

B0911F8 
216·U·8 
03 £02£94 
EFL-1115 

MDA 
pCi/g 

4 . 
6 

Crib 

~ -·-
··o·~-8-. .- • 'd:•, >--_. 

~ ---­

o/ t 
'o'~f .. 

._:}tit 
·.:a:fiii· 

~/ iii < 
. ct or:· 
- ofl t -
· o;-z : · 

-.·o-~:01,:·-
- •-' o-;•i i •• • 

0 ~07 · 

o~r 
0 •. 06 -
0 ;'• 1•_-_: -· 

·(i • . 7 _ .• -----~ ---• 

: cLoa> 

RDL 
pCi/g 

1 0 

1 0 

1 0 

0.5 
2 

0.3 
0.3 
0.3 
0.1 
0.2 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

SOLi D 

QUALi -
FIERS TEST 

• C ~ 

80A 
80B 
SE_L 
y 

TC 
I 

u 
u 
u 
U_T 
NP 

PU 
PU 
TP 
TP 

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

-~ Lab id TMAN 

~\\1~ 
Protocol IJHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version 2 .30 

Report date 05£04£94 
qr 
'- ~ 

~ 
-:s­
~ 
~ 
~ 
~ 

v-....~ ---~ 
~~ 

u...-;;:;: 
'-'--~ 
~ 

0012 



SD G 

Contact 

Lab sample id 
Dept sample id 

Received 
X moisture 

ANAL YTE 

Cerium 144_., 
Europium 152·..­
Europium 154-
Europium 155_..­
Radium 226.--­
Radium 228 ,.,,, 
Thorium 228·.,, 
Thorium 232 ...-

DATA SHEETS 
Page 2 

7342 

9·- r1.5zu d 11 r 
/ 11 .. l "4 .. t.: ,J 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

DATA SHEET, cont I 

Client Westinghouse 

B091lf8 

Hanford 
N. Joseph Verv il le Contract MBH·SVV-069262 

N403051·04 
7342-004 
03L07L94 

3.7 

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 sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

· .. ==--.:.=u 

=··•• dt 
:=Y •·•--•-·· 

u · 
o .3 7 

0 ~5 5 .. . . . , • 

. 0 ~29 
.... (i\ 55 

2a ERR 

(COUNT) 

0.17 

0.34 
0. 12 
0.34 

BO 9\.1 F 8 
216-U-8 
03L02L94 
EFL-1115 

MDA 
pCi/g 

Crib 

.>o~:s:= -· 
o)3 i : :· 
.o}f ···.· 

=·:.:·=_. o ~-3==..=--

)ff 

RDL 
pCi/g 

0. 1 

0.1 
0.1 

SOLID 

QUALi · 
FIERS TEST 

GAM 
GAM 
GAM 
GAM 

~ ·---·· GAM 
GAM 
GAM 

- ~ .. :-.:. 
· -·· ... · . GAM 

Lab id TMAN 
Protocol \IHC·HASM 

Version Ver 1.0 
Form DVD-OS 

SUMMARY DATA SECTION 

~,,J~\ 
Version 2.30 

Page 16 Report date 05£04£94 

-23 

Q --
\..:...~ 

l.......~ 

~ 
\..L~ 

~ 

~ 

i'S"" 
~ 

0013 



er, a 15·,u. r;I 11 'r 
,d :1 J C>r ,.. l: IJ 

-I 
··•·.·.: 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

I ·=• .. ··::•·· 
.-:•·,• 

Case/SDG 93-263[7341 
Contact N. Joseph Verville 

Lab sample id N403028-01 
Dept sample id 7341-001 

Received 03[04[94 
X moisture 

ANAL YTE 

Gross Alpha,.... 
Gross Beta_.., 
Selenium 79,, 
Strontium 90 ·_.... 
Technetium 99_.., 
Iodine 129_.., 
Uranium 233/234 _.., 
Uranium 235.,.. 
Uranium 238_.... 

3.3 

CAS NO 

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

15117-96-1 

.Total Uranium (ug/9)"''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.,... 
I ran 59....-
Cobalt 58.,.. 
Cobalt 60....-
Niobium 94.,.. 
Ruthenium 103..,... 
Ruthenium 106.....-
Tin 113.....-
Cesium 134_.., 
Cesium 137....-

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 18 

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 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pc i/g 

9.7 

~ -
. ·. < 5;3 

. ,:180 . .--

. > 0 ~88 i. 
. 0.13 

. \1 ;8 
0.051 

> 1 ;6 . 
.7i9 

•. 0·~·004 · 
·. •: o:~·o 03 

:xotoo2 ·• 
· 0 ; 001 

0 

u 
9.9 

·.·•:.U 

u 
.. u-.. 

u 
u 
u 
u 
u •·· 
u 

·•.-.· u·· 

2c, ERR 
(COUNT) 

5. 1 

14 
2.0 

12 
0. 14 
0. 77 
0.39 
0.068 
0.36 
1. 8 

0.008 
0.003 
0.007 
0.015 
0.015 

0.89 

BOBFF9 

1./estinghouse Hanford 
MBH-SVV-069262 

BOBFF9 
216-U-8 
02[24[94 
006481 

MDA 
pCi/g 

4 

6< 

Crib 

3 

0.6< 
·0}4> 

. / 2 / 
•o·: •1 
0.1 

. 0~.1 •:. 
>o\ j ._-.i• 
· 0~02 · .. 

:.o-Jot : 
-0~02 
Q 03 
0 .•04 

0.05 

o >os 
0. 1 

0.06 
0.06 
0.05 

.O; 06 
0 / 4 
0;06 

~ 
0.06 

RDL 
pCi/g 

10 
10 
10 

1 

0.5 

SOLID 

QUALI-
FIERS TEST 

u 

u 

u 

u 
u 
u 

BOA 
80B 
SE_L 
y 

TC 
I 

u 
u 
u ~ 
U T 
NP 

PU 
PU 

2 
0.3 
0.3 
0.3 
0. 1 
0.2 
0.05 
0.05 
0.05 
0.05 

~ · 
-tt-

TP ~ 

0.05 
0.05 
0.05 

0.05 

u 

u · 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Lab id 
Protocol 
Version 

Form 
Version 

TP L...;.~ 

TMAN 

GAH 
GAM 
GAM 
GAH 
GAH 
GAH 
GAM 
GAH 
GAM 
GAH 
GAM 
GAH 

1./HC-HASM 
Ver 1.0 
DVD-DS 
2.30 

0014 
Report date 05[05[94 



I 

Case/SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
X moisture 

ANALYTE 

Cerium 144,/ 

Europium 15 2.,... 
Eu r opium 15 4 __... 

Europium 155,..... 
Radium 226 ...-
Radium 228 .-
Thorium 228 -
Thorium 232 ./ 

DATA SHEETS 
Page 2 

I 

93-263£7341 

rn a 15·,u ,-,J 117 
) J a .J .. '-1. i,; . . · 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET, cont I 

Client \Jestin9house Hanford 
N. Joseph Verville Contract MBH-SVV-069262 

N403028-01 Client sample i d BOBFF9 
7341-001 Location/Matr i x 216-U-8 Crib SOLID 
03l04£94 Collected 02£24l94 

3.3 Chain of custody i d 006481 

RESULT 217 ERR MDA RDL QUALi -
CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

14762 - 78-8 u 0.4 .: u··: GAM .. 
14683-23-9 0 ; 2 U> ... u 0. 1 GAM 

: ... (J}· 15585-10-1 u•:. 0 . 1 .· 0.1 GAM 
14391-16-3 u 0 . 3 0. 1 U.,,,.·. GAM 
13982-63-3 0\ 37'. 0.092 GAH 
15262-20-1 0 .• 46 0. 19 •.~ GAH 
14274-82-9 ci ';·54 " 0.056 GAH 
7440-29-1 0.46 0. 19 GAM 

' ·J; Lab id THAN 
Protocol \JHC · HASM 
Version Ver 1.0 

Form DVD-OS 
SUMMARY DATA SECTION ~3\~~ Version 2.30 

Page 19 Report date 05£05£94 
•) r 
1.;I) 

~ 

~ 

~ 

0015 



Case/SDG 93-263L7341 

r''l a 1.IC'. '~U ,,\ 111:i ~ .• /1 .J~J(. I,.. l: 1:1 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET 

Client \.lestinghouse 

B0BFG2 · 

Hanford 
Contact N. Joseph Verville Contract MBH·SVV-069262 

Lab sample id N403028-02 
Dept sample id 7341-002 

Received 03l04L94 
X moisture 

ANALYTE 

Gross Alpha., 
Gross Beta., 
Selenium 79,,,.,, 
Strontium 90,..... 
Technetium 99.., 
Iodine 129' 
Uranium 233/234.,,,, 
Uranium 235 ·-­
Uranium 238/ 

4.2 

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-
Rutheni um 106 .­
Tin 113....­
Cesium 134.,.... 
Cesium 137✓ 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 20 

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 

Client sample id B0BFG2 
Location/Matrix 216·U-8 Crib SOLID 

Collected 02l25L94 
Chain of custody id 006484 

RESULT 
pCi/g 

--5.Q_ 
3000 

0.2. 8 
.81:::: .. · 
..• L6 . 
~0:083 
9.9 
1.1 

8:4 
33 · 

0~023 
•·:.: i>;ob5 

> hroi~ 
0.010 
0.003 

u 
11 

u 
u 
u 

... ,: U 

u 
··.: :u 

u 
. ·.·: U 

. u. 
2500 

2c, ERR 
(COUNT) 

5. 1 

36 
3. 1 
7.3 
0. 14 
0.80 
,. 3 

0.30 
,. 1 

7.2 
0.017 
0.007 
0.017 
0.013 
0.013 

0.93 

3.0 

HOA 

pCi/g 

4 
6 

·. 5· .• · .. 

0.6 
0.3 > 
2 
0.2 · 
0; 1 
0.2 

•0;3 

0} 02 
oYOt.·· 
0 / 01 • 

.. 

0.02 
0;02 

0. 06 

0 • . 1 
0.2 
0. 1 

0. 05 . 
· 0 ~ 1 

2 •. 

.2.·•·· 
0; i 

-~ (Jtft .~ 
~s\.1~ 

·- r: .-, 
t..., i 

QUALI -RDL 
pCi/g FIERS TEST 

10 
10 
10 

1 

0.5 
2 

0.3 
0.3 
0.3 
0. 1 

0.2 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

:u ·•·. 

u.•·:·• . ~••· .. · 

·u : .... 
Li 

u 

Lab id TMAN 

BOA 
BOB 
SE_L 
y 

TC 
I 

u 
u 
u 
U T 
NP 
PU 
PU 
TP 
TP 

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

Protocol \.IHC·HASH 
Version Ver 1 .0 

Form DVD - D S 
Version 2.30 

Report date 05l05L94 

0016 



Case/SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
X moisture 

ANALYTE 

Cerium 144--
Europium 15 2-
Europium 154.,.,. 

Europium 155-
Radium 226 -
Radium 228 ........ 

Thorium 228-
Thorium 232...-

DATA SHEETS 
Page 4 

93-263'7341 

q7 a 1.5zu rl 11 q ./ . hi 1 .. £'., t 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET, cont 

Client Westinghouse 

B0BFG2 'I . ':_.-::/{ 
•····· 

Hanford 
N. Joseph Verville Contract MBH-SVV-069262 

N403028-02 Client sample id BOBFG2 
7341-002 Location/Matrix 216-U-8 Crib SOLID 
03L04L94 Collected 02L25L94 

4.2 Chain of custody id 006484 

RESULT 211 ERR MDA RDL QUALi -

CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

14762-78-8 u 4 u GAM 
14683-23-9 .. ii.:):'_u·c: 2 0.1 -.' U ,. GAM 

·,•.··-·· .. :: 
15585-10-1 -:::' U 1 0. 1 ·u GAM 
14391-16-3 ·u., 2 0. 1 , .. LJ' : ... GAM 
13982-63-3 ->\_u·,. ,. 1 

.• .. .-- u_,-_:,. GAM 
15262 - 20-1 () ; 79 0.36 GAM 
14274 - 82-9 

... u u GAM 
7440-29-1 0.79 0.36 GAM 

Lab id THAN 

Protocol 1,/HC-HASM 

Version Ver 1.0 
Form DVD-OS 

SUMMARY DATA SECTION It~ b\3\q Version 2.30 
Page 21 Report date 05L05L94 

~ 

Q -

~ 

~ 
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I 

Case/SDG 
Contact 

Lab sample id 
Dept sample id 

Received 

" moisture 

93-263£7341 

(}'7 ~ 35')U •,;I 121) 
J ,, ~ ._ (.. ".I • ~, 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET I 

Client \Jestinghouse 

• BOBFH1 ·· 

Hanford 
N. Joseph Verville Contract MBH-SVV·069262 

N403028·03 Client sample id BOBFH1 
7341-003 Location/Matrix 216-U-8 Crib SOLID 
03£07£94 Collected 02£28£94 

1 0. 1 Chain of custody id 006225 

RESULT 2a ERR MDA RDL QUALi -
ANAL YTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Gross Alpha ·_.. Alpha 75 9.7 4 .·. 10 80A 
Gross Beta ., Beta 24000 100 5 10 .·::·· 808 .. 
Selenium 79 .....- 15758-45-9 -5, 0 1. 8 ··3 • .. :·. 10 ii SE L -
Strontium 90 _.. 10098-97-2 1 5 . 2. 1 0.6 y 

Technetium 99 ........ 14133-76-7 2~4 . 0. 17 0.3 .• 0.5 TC 
Iodine 129 _,., 15046-84 - 1 0.28 0.83 2 2 u-... I 
Uranium 233/234 _.. ·. 21 2.9 0.3 0.3 u 
Uranium 235 / 15117-96-1 1.6 0.42 ,o . 2 0.3 u 
Uranium 238 _,., :21 . 2.9 .. 0;3 0.3 u 
Total Uranium Cug/9)""'7440-61-1 . 97. 21 · o i 3..: •. 0. 1 u T -
Neptunium 237.....- 13994-20-2 > o ~o 18 0.013 o >o2 ·•· 0.2 u NP 
Plutonium 238- 13981-16-3 •: ~f:so 0.048 · • o·~:03 ::. · 0.05 PU .. .. . 
Plutonium 239/240 - :) ,2\. 0.69 0 ; 01 • 0.05 PU 
Americium 241-- 14596-10-2 . 0 .20 0.042 0 / 02 . 0.05 .. TP 
Curium 244-- 13981-15-2 0.009 0.007 0.01 0.05 u•.:.· TP 
GAMMA SCAN ANAL YTES 
Sodium 22- 13966-32·0 u•· ~ GAM 
Potassium 4 o..,. 13966-00-2 14 8.2 GAM 
Manganese 54,..... 13966-31-9 u 2 4r GAM 
Iron 59.,... 14596-12 · 4 u 5 0.05 --tt- GAM 
Cobalt 58......-- 13981-38-9 u 3 0.05 ---1:f-,, GAH 
Cobalt 60- 10198-40-0 u 1 0.05 ~ GAM 
Niobium 94,,.,.. 14681-63-1 u 2 ~ GAM 
Ruthenium 103 _... 13968-53-1 .U 20 · · ,.-1:t- GAM .. .. 
Ruthenium 106 ...... 13967-48-1 u fill . -tr": .. •·· GAM 
Tin 113 _... 13966-06-8 ) j 20 · ~ - GAM .. ··.· 
Cesium 134 ...... 13967·70-9 u ~ ~ GAM 
Cesium 13 7 .-- 10045-97-3 28000 60 0.05 

__ .. 
GAM 

f't 
Lab id THAN 

Protocol IJHC·HASM 
DATA SHEETS Version Ver 1. 0 

Page 5 

0}31 
Form DVD-OS 

SUMMARY DATA SECTION Version 2.30 
Page 22 Report date 05£05£94 
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~-:s. 
-:s-
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Case/SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
X moisture 

ANALYTE 

Cerium 144 ....... 

Europium 152.......-

Europium 154"""' 
Europium 155.......-
Radium 2 2 6 ....... 
Radium 228.......-

Thorium 228--
Thorium 232 ....... 

DATA SHEETS 
Page 6 

···•····•·.· I ·. ·· . 
. .. :--

93-263£7341 

(.1'"" a 1.5?u rl I"'} I 
J ,/ ii J L ·1 • '; (. 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET, cont I 

Client ~estinghouse 

B0BFH1 

Hanford 
N. Joseph Verville Contract MBH-SVV-069262 

N403028-03 CI i ent sample id BOBFH1 
7341-003 Location/Matrix 216 - U-8 Crib SOLID 
03£07£94 Collected 02£28£94 

1 0. 1 Chain of custody id 006225 

RESULT 20' ERR MDA RDL QUALi -
CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

14762·78·8 u . 40> -tt- GAM 
14683-23-9 •. 20 <·:•··· 0. 1 ~ 

.. GAM 
. . . .. ·1 o.< ... 15585-10·1 0. 1 -'-1:f--' GAH 

14391-16-3 20 0. 1 ~ .. GAM 
13982-63-3 20 ~ •·.·. GAM 
15262-20 · 1 . : 9 -~ •·•· GAM .. .... . , .... 

14274-82·9 u.· .. ·· io •• · 4r-.' ·· GAM 
7440-29-1 u 9 : ·.· -tr- GAM 

·b Lab id THAN 
Protocol ~HC-HASM 
Version Ver 1.0 

Form DVD· D S 
SUMMARY DATA SECTION (ltil/ l ~ d3q Version 2.30 

Page 23 Report date 05£05£94 

, ~ \) :j 

Q 
\.,L~ 
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'--'-~ 
~ 
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~ 

0019 



Case/SDG 93·263L7341 

9'"'1! B 1.5zu rl 1 •'1? / a J w .. ,. (,. 

TMA NORCAL 
SAHPLE DELIVERY GROUP 7341 

DATA SHEET 

Client \Jestin9house 

BOB H2 ....... : ...• 
. ·--:;.:, 

Hanford 
Contact N. Joseph Verville Contract MBH·SVV-069262 

lab sample id N403028·04 Client sample id BOBFH2 
Dept sample id 7341-004 Location/Matrix 216-U-8 Crib SOLID 

Received 03L09L94 Collected 03L01L94 
X moisture 11. 4 Chain of custody id 006226 

RESULT 2c, ERR HOA RDL QUALi · 
ANAL YTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Gross Alpha 
~b\~*A 

Alpha ..2L- 9.3 5 10 80A 
Gross Beta Beta 6'oc:0 ~ ·. 55 ·6 .·. 10 808 
Selenium 79 ...-- 15758-45-9 oh3 2.9 5 ·.···. 10 SE L -
Strontium 9 0 __..... 10098-97-2 3.~9 2. 2 D. 2 ·. 1 y 

Technetium 99- 14133-76-7 ) .; 1 .•... 0. 15 0~3 0.5 TC 
Iodine 129 _,...- 15046-84·1 :. 0 . :14 0.62 1 2 ~ 

:Sa •••',. -~ 
Uranium 233/234 _,... 6.8 0.6 0.3 u 
Uranium 235 -- 15117-96·1 · 3.1 0.90 0.3 0.3 u 
Uranium 238.., 43 7.6 0 ;' 5 0.3 u 

. Total Uranium (ug/g),.,7440-61 ·1 :1 60 \' 37 3 0. 1 u T 
Neptunium 237-- 13994-20-2 0;086 0.043 0~05 0.2 ~ . NP 

Plutonium 238., 13981-16-3 0:038 0.018 0.02 0.05 .,,..¾- PU 
Plutonium 239/240-' •1:.4 . 0. 13 0~01 0.05 PU 
Americium 241- 14596-10-2 0~033 0.027 0.04 0.05 u TP 
Curium 244 -- 13981-15-2 o<. 0.007 0.03 0.05 u TP 
GAMMA SCAN ANAL YTES 
Sodium 22- 13966-32-0 U · 0.3 u GAM 
Potassium 40 - 13966-00·2 11 2.6 GAM 
Manganese 54 _,,. 13966-31-9 u 0.4 u· GAM 
Iron 5 9--- 14596-12-4 u 0. 8 0.05 u GAM 
Cobalt 58...., 13981-38-9 .. u 0. 5 0.05 u GAM 
Cobalt 60....- 10198-40-0 u 0. 1 0.05 u GAM 
Niobium 94 .,;- 14681·63·1 u 0.4 u GAM 
Ruthenium 103./ 13968·53·1 ·: u,: 5 ·: u GAM 
Ruthenium 1 06 ...... 13967-48·1 ··• .. '>u•·· 30 u ;. GAM 
Tin 11 3..,. 13966-06·8 u .~ u GAH 
Cesium 134 ....- 13967-70·9 

..... ,J.· 
!J~~ u GAH 

Cesium 13 7_.., 10045·97·3 ~200 - 12 0.05 GAM 

fl:~ 
Lab id THAN 

Protocol \JHC·HASM 
DATA SHEETS i~q Version Ver 1.0 

Page 7 Form DVD·DS 
SUMMARY DATA SECTION Version 2.30 

Page 24 Report date 05L05L94 
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Case/SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
X moisture 

ANALYTE 

Cerium 1441"" 
Europium 152 ...... 

Europium 154 ........ 

Europium 15 5....-
Radium 226 _. 

Radium 228 .....-
Thorium 228--
Thorium 232 _...,. 

DATA SHEETS 
Page 8 

93-263£7341 

rp a 3S'''u 11 I Z z .; .t ~ l 1 .. .,., ,.J 
TMA NORCAL 

SAMPLE DELIVERY GROUP 7341 

DATA SHEET, cont 

Client \.lestinghouse 

BOBFH2 

Hanford 
N. Joseph Verville Contract MBH·SVV-069262 

N403028-04 Client sample id BOBFH2 
7341-004 Location/Matrix 216·U·8 Crib SOLID 
03£09£94 Collected 03£01£94 

11. 4 Chain of custody id 006226 

RESULT 20' ERR MDA RDL QUALi -
CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

14762-78-8 u 10 u GAM 
14683-23 - 9 u 5 -- 0.1 u GAM 
15585-10-1 u 4 0. 1 u: . GAM 
14391-16-3 u . 7 --· 0. 1 u:,· GAM 
13982-63-3 u . 5-:::,:::: . ." u GAM 
15262-20-1 u 3 "'tr- GAM 
14274-82-9 u 4 <: .. fr'::': GAM 
7440-29-1 u 3 -i:r-- GAM ----

H.1 Lab id TMAN 
Protocol \.IHC-HASM 
Version Ver 1 .0 

Form DVD-DS 
SUMMARY DATA SECTION Version 2.30 

Page 25 3 () Report date 05£05£94 
C 

Q 

v-.-:::S:-

u....~ 

0021 



1: 

Case/SDG 93-263£7341 

97 ~ 352~ .. ~: I 21·1 
TMA NORCAL 

SAMPLE DELIVERY GROUP 7341 

DATA SHEET I 
Client 1./estinghouse 

B0BFH4 

Hanford 
Contact N. Joseph Verville Contract MBH·SVV-069262 

Lab sample id N403028·05 
Dept sample id 7341-005 

Received 03£09£94 
X moisture 6.8 

ANALYTE CAS NO 

Client sample id 
Location/Matrix 

Chain of 

RESULT 
pCi/g 

Collected 
custody id 

20' ERR 
(COUNT) 

Gross Alpha ·- .\Alpha . 48 
Gross Beta ~lo\'-d.." Beta ql\~0 .:..9~ 

8. 1 

65 
1.6 

2.2 
0. 12 
0.61 
3.4 
0.57 
3.2 

Selenium 79.,,,. 15758-45-9 ;2;4 .• 
Strontium 90-­
Technet ium 99_,, 
Iodine 129_. 
Uranium 233/234....­
Uranium 235 ......­
Uranium 238.,.... 

10098-97-2 
14133 - 76-7 
15046-84-1 

15117-96-1 

fotal Uranium (ug/g)/7440-61-1 
Neptunium 237- 13994-20·2 
Plutonium 238- 13981-16·3 
Pl ut oni um 239 /240 ......-
Americium 241-' 14596-10·2 
Curium 244-- 13981-15·2 
GAMMA SCAN ANALYTES 
Sodium 22-
Potassium 40_. 
Manganese 54....-
1 ron 59-
Coba l t 58__.. 
Cobalt 6()-"' 
Niobium 94.....­
Ruthenium 103 ...... 
Ruthenium 106_. 
Tin 113......­
Cesium 134_... 
Cesium 137_, 

DATA SHEETS 
Page 9 

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 

·, 83 :. :·,>·.·:. 
. 00} 93'< 

0 .84 ··· 

· 30. 

<·3 . .-3 
28 
94 21 

> 0.025 0.017 
· 0 ; 030 0.017 
·, 1-.2 0.11 

.. 1.1 0.11 

. U 

14 ..:. 
U ... 

·u 
u 
u : 
y 
u 

· u 
u 
u 

14000 

0. 011 

9.8 

40 

B0BFH4 
216-U-8 
03£02£94 
006228 

MDA 
pCi/g 

4 
6 
3 .:•• ---·-· 
0 .6. 
ah , 

.. >1 > 
0 ~-3 ' 

0; 1 

Crib 

· 0 .• 3 
. 0 ~ 3 .·. 

0 ~02 
0{02 

·. 0 '. 01 
0 ;·01 
0 ~02 

-~ 

{ 
2 

CL7 

~ 
.·.· 10 :· 

80 
,2°0 : 

·~ 

RDL 
pCi/g 

10 
10 
10 

1 

0.5 
2 

0.3 
0.3 
0.3 
0. 1 

0 . 2 
0.05 
0.05 
0.05 
0.05 

0.05 

0.05 

0.05 

0.05 

SOLID 

QUALi -
FIERS TEST 

U. 

u 

-tt--
--¼:1-

"""tr" 

-4:r­

~ 

+ 
~ 

~ 

~ 

BOA 
808 
SE_L 
y 

TC 

u 
u 
u -:s;: 
U T 
NP 

PU 
PU 
TP 
TP 

GAM 

GAM 

GAM 
GAM ~7;:' 

GAM ~ 
GAM ~~ 
GAM u...~ 
GAM \.1 ..... -:S:-
GAM \.A_~ 

GAM '--'-~ 

GAM ~ 

GAM ~ 

Lab id THAN 
Protocol 1./HC·HASM 
Version Ver 1.0 

0022 Form DVD-OS 
SUMMARY DATA SECTION 

fJ/r;J1~ 
Version 2. 3 0 

Page 26 Report date 05£05£94 
3 ::; 



I 
. -·.:·: 

: _.·· 
· :, ·.:.· 
·-·-;,. 

er~ a 3S')U rl I "I,. 
,· ./ ~ , (,. l "'i: (,J 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7341 

DATA SHEET, cont 
BOBFH4 · 

.. · I 
" 

Case/SDG 93-263l7341 Client Westinghouse Hanford 
Contact N. Joseph Verville 

Lab sample id N403028-05 
Dept sample id 7341-005 

Received 03l09l94 
¾ moisture 6.8 

ANALYTE CAS NO 

Cerium 144- 14762-78-8 
Europium 152- 14683-23-9 
Europium 154- 15585 - 10-1 
Europium 155- 14391-16-3 
Radium 226- 13982-63-3 
Radium 228-- 15262-20-1 
Thorium 228- 14274-82-9 
Thorium 232-- 7440-29-1 

DATA SHEETS 
Page 10 

SUMMARY DATA SECTION 
Page 27 

Contract MBH·SVV-069262 

Client sample id BOBFH4 
Location/Matrix 216-U-8 Crib SOLID 

Collected 03l02l94 
Chain of custody id 006228 

RESULT 2a ERR MDA RDL QUALi -
pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

u 30 ~ GAM 
·' ·.,,, u :. 1 Q 0. 1 ~ - GAM 

·. 5 ; 1 2.8 0. 1 GAH .. 
.u . 20 0.1 + •c GAH 

,· u·. 10 ~ GAH 
. u 4 -tr"- GAH 
. u 10 -tr GAH 

u 4 -t:t-- GAH 

Lab id THAN 

. -lC- Protocol IIHC·HASH 

~1~ 
Version Ver 1.0 

Form DVD·DS 
Version 2.30 

Report date 05l05l94 

8 · -·::t 

~ 

\J,....~ 

'-A_~ 

~ 

"-'---~ 
\.J-...~ 

u...~ 
~ 

.......... ~ 

0023 



_; 

I 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

SDG 7342 
Contact N. Joseph Verville 

Lab sample id N403051 • 01 
Dept sample id 7342·001 

Received 03£07£94 
X moisture 

ANALYTE 

Gross Alpha.,,­
Gross Beta..,. 
Selenium 79.,,­
Strontium 90,,,. 
Technetium 99.....­
lodine 129..,. 
Uran i um 233/234.,.. 
Uranium 235.,,­
Uranium 238 -

8.2 

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 ·­
Curium 244_. 
GAMMA SCAN ANALYTES 
Sodium 22,,..,. 
Potassium 40.....­
Manganese 54 ·,.. 
Iron 59-
Cobal t 58_, 
Cobalt 60 ·....-
Ni obi um 94/ 
Ruthenium 103..,. 
Ruthenium 106,.... 
Ti n 113_,.... 
Cesium 134,,..,. 
Cesium 137/ 

DATA SHEETS 
Page 3 

SUMMARY DATA SECTION 
Page 17 

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 

DATA SHEET 

Cl ient 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

<;2 · 
· .. ~ 

~i '; 2.·: 
. 1~5 •· 

-~ . 

· · · .0. 14 
... ~.ci\ 41 

:. :::~~~5 .· 
·:,:·/·,::: f ~·9.=°= ··. 
=•·· :"::-;~8 . 

Coloos , 
·o::< ·.=·.· 

:'ti'.•; 03 a··•· 

:: :it~J~ •: 
·. ·. u 

2a ERR 

( COUNT) 

4.6 
5.4 
1.9 

0.68 
0.046 
0.99 
0.51 
0 .14 
0. 52 
1.6 
0.008 
0 .013 

0.016 
0.019 
0 . 019 

·12> 0.92 
/ u · 

,.-,·.-·•=-'u .. ·· .. 
·· : (i ::. 

.·.•. ) 1: .• •.·· 

<: lJ 
•u .. 

. ·.: ';•,, \r.- ·: .. 

. ··. =·>:U····· 

:~ 0.18 

B0BFH5 

1Jest i n9house Hanfo r d 
MBH·SVV-069262 

B0BFH5 
216·U·8 
03£02£94 
006229 

NOA 
pCi/g 

·, = s• 
·/ t;i. 

Crib 

.::3··.=·: .... 

bJ=; · 
. :~J; .. • ·.· 

·o·~; ·=,·,· 
:- .• .:<-

0. 1 
·o=(o3=? 

·• =· ·::~·j~l::: 
iL P.,l' 
.0/ 01 ·=··· 

. 0;03 · 

· . 0 ~ 05 

,.·, .i~\o-i ./ 
· \ oi t:::=::-::=·. 
•·=• 9io5 .•··· 
··•.: ~?1)~ 

.. ~ :: 
~ : 

~ : 

RDL 
pCi/g 

10 
10 
10 

0.5 
2 

0.3 
0.3 
0.3 
0. 1 
0.2 
0 . 05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

SOLID 

QUALI-
FIERS TEST 

80A 
80B 
SE_L 
y 

TC 

u 
u 
u 
U T 
NP 

PU 
PU 
TP 
TP 

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

~ . 
Lab id THAN 

,~\7,1\qj 
Protocol IJHC·HASM 
Version Ver 1.0 

Form DVD ·D S 
Version 2 . 30 

Report date 05L04£94 

·-24 

0024 



SDG 7342 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

DATA SHEET, cont I 

Client Westinghouse 

e0sFH5 

Hanford 
Contact N. Joseph Verville Contract MBH·SVV-069262 

Lab sample id 
Dept sample id 

Received 
X moisture 

ANALYTE 

Cerium 144--­
Europium 152....-­
Europium 154 . ....­
Europium 155-
Radium 226...-­
Radium 228./ 
Thorium 228-
Thori um 232/ 

DATA SHEETS 

N403051·01 
7342-001 
03£07£94 

8.2 

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 

Page 4 

SUMMARY DATA SECTION 
Page 18 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

·( ti/·:. 
·: u:·_ 

· lf·: 
0 ·U ·· . . ··• 
< ·0.61 .-. 

0.74 

211 ERR 
(COUNT) 

0. 11 
0.21 
0.068 
0.21 

BOBFHS 
216·U·8 
03£02£94 
006229 

MDA 
pCi/g 

~ ,~i31l1~ 
-25 

Crib SOLID 

RDL 
pCi/g 

QUALI-
FIERS TEST 

0. 1 

0 .1 
0. 1 

Lab id 
Protocol 
Version 

Form 
Version 

THAN 

GAH 
GAM 
GAH 
GAM 
GAH 
GAH 
GAH 
GAH 

\IHC·HASH 
Ver 1.0 
DVD·DS 
2.30 

Report date 05£04£94 

~---------- - ------- - - - - - -------- - - - -

Q 

0025 



SDG 7342 

9} i 352~ ~2'. 12:3 
TMA NORCAL 

SAMPLE DELIVERY GROUP 7342 

DATA SHEET 

Client 1./estinghouse 

B0BFH6 

Hanford 
Contact N. Joseph Verville Contract MBH-SVV - 069262 

Lab sample id N403051·02 
Dept sample id 7342-002 

Received 03£07£94 
X moisture 

AIIAL YTE 

Gross Alpha,..... 
Gross Beta­
Selenium 79-
Stront i um 90-­
Technet i um 99 -
Iodine 129-
Uranium 233/234,..... 
Uranium 235 ...... 
Uranium 238.,,,.. 

5. 0 

CAS NO 

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

· 15117-96 - 1 

'Total Uranium (ug/9)~7440-61-1 
Neptunium 237~ 13994-20-2 
Plutonium 231v 13981-16-3 
Plutonium 239/240 ...... 
Americium 24Y 
Curi um 244....,.. 
GAMMA SCAN ANALYTES 
Sodium 22.....­
Potassium 40.,...­
Manganese 54...--
l ron 59-
Cobalt 58,...-
Cobalt 60---
Niobium 94-
Ruthenium 103...-­
Ruthenium 106-
Tln 113...-,, 
Cesium 134...­
Cesium 137.....-

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 19 

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 

Client sample i d BOBFH6 
Location/Matrix 216-U-8 Crib SOLID 

Collected 03£02£94 
Chain of custody id 006230 

RESULT 
pCi/g 

ii 15 · ••. 
•·:: 6~ •· .. ·· .. 

. ·."2 ; 5• •. 
··. 19. ~ ··. 
··· . o·;63 . 

0.28 
··•·.· .. 2:8 

.o ;28 
• ... :..-.·:. z•~ .. 9_.·.:. · 

\• <7~5 Y 
• ·::·.0:~022 : 

:::r• tLoqt 
< ohi1'o 

·0\ 005 
0~005 

........ u. 
.·.·IlL-

r~/:<•.··· 
... ,. •• .,_. •..• :•u> .. 

·.••••::.· cu.·\ 
·. './< t ·>•· .. · .. 

u· ... ••••. 
:c. u:· .. 

··:••··> lJ<· .·>·.· 
' <• 2~9.i·• 

211 ERR 
(COUNT) 

4.8 
6.2 
1. 6 
2.7 
0 .19 
0.61 
0.48 
0.13 
0.49 
1.5 
0.014 
0.006 
0.008 
0.014 
0.018 

0.96 

0. 1 2 

MDA 
pCi/g 

\ 4 
>•:: 6•. 

•· 3:.'•· .· 

o.i 
0. 4 .· · 
1 .. 

. () ~ 1.:· 
0 .1 

: . 0 :i.1 ·•.: :.: 
;.:::;:t )r .... 
.? ~;:91:..·•· 

. :/ 0) 01 :> 

i6}6{{;'. 
. <<L03 •·· 

.• • ·0} 06 •?· 

O~·Qs > 
:... 0:/ 1 .::•· ... 

.. : ••ci~·o6'/ 
•·•< .. o:•/ 0·5•·. 

·••·•• •6;04 ·••.• 
6;01 · 

· ·o)s · 
0·~01 

< 0 ~.06< 

. ,If 
''!~1~ 

26 

RDL 
pCi/g 

QUALi -
FIERS TEST 

10 
10 
10 

0.5 
2 

0.3 
0.3 
0.3 
0.1 
0.2 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

Lab id 
Protocol 

Version 
Form 

Version 
Report date 

TMAN 

BOA 
808 
SE_L 
y 

TC 
I 

u 
u 
u 
U_T 
NP 

PU 
PU 
TP 
TP 

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

\IHC-HASM 
Ver 1.0 
DVD-OS 
2.30 
05£04£94 

I 

0026 



SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
X moisture 

ANALYTE 

Cerium 144 ...... 
Europium 152 ........ 
Europium 15 4 ...... 

Europium 15 5 _..,, 

Radium 226 ....... 
Radium 228-
Thorium 22s-
Thorium 23 2,,. 

DATA SHEETS 
Page 6 

7342 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

DATA SHEET, cont 

Client 1./estinghouse 

. . 

_BOBFH6 .· I 
.. 

Hanford 
N. Joseph Verville Contract MBH - SVV-069262 

N403051-02 Client sample id BOBFH6 
7342-002 Location/Matrix 216-U-8 Crib SOLID 
03 £07 £94 Collected 03£02£94 

5. 0 Chain of custody id 006230 

RESULT 2a ERR MDA RDL QUALi-
CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

14762-78-8 u 0>3 ·· GAM 
14683-23-9 u . · Ch1 · 0. 1 GAM .. 

15585-10-1 . u ·: .:.o·'; 08'.,, ,-:. 0.1 GAM 
14391-16-3 .. ·u:.' .. 0.1 GAM 
13982·63·3 0;55 . 0. 10 GAM 
15262·20·1 ·. o. 84 .. 0. 18 GAM 
14274·82·9 0~10 0.063 GAM 
7440·29·1 · 0; Jl!t . 0. 18 GAM 

Lab id THAN 
Protocol IIHC-HASM 

Version Ver 1.0 
Form DVD· D S 

SUMMARY DATA SECTION 

,l~q\ 
~:,\ 

Version 2.30 
Page 20 Report date 05£04£94 

2,..1 
- I 

Q -

0027 



I 
TMA NORCAL 

SAMPLE DELIVERY GROUP 7342 

I 

SDG 7342 
Contact N. Joseph Verv i lle 

Lab sample id N403051·03 
Dept sample id 7342-003 

Received 03£07£94 
X moisture 5.4 

AMALYTE CAS NO 

Gross Alpha _,,. Alpha 
Gross Beta-' Beta 
Selenium 79- 15758-45-9 
Strontium 90/ 10098-97 - 2 
Technetium 99.,,. 14133-76·7 
Iodine 129/ 15046-84·1 
Uranium 233/234,,,,, 
Uranium 235- . 15117-96·1 
Uranium 238 ·-
Tota l Uranium (ug/9)""''°?440·61·1 
Neptunium 237' 13994-20·2 
Plutonium 238,,.,, 13981-16·3 
Plutonium 239/240' 
A11ericium 241 ·- 14596-10 · 2 
Curium 244.,,. 
GAMMA SCAN ANALYTES 
Sodium 22' 
Potassium 40 ·­
Manganese 54-' 
I ron 59 ·-
Cobalt 58....-
Cobalt 6Q/ 
Niobium 94.,,.. 
Ruthenium 103--
Rut heni um 106-' 
Tin 113_.. 
Cesium 134_.,,.. 
Ces i um 137.,,... 

DATA SHEETS 
Page 7 

SUMMARY DATA SECTION 
Page 21 

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 

BOBFH8 
DATA SHEET 

Clie n t Westinghouse Hanf or d 
Contract MBH·SVV·069262 

Client sample id BOBFH8 
Location/Matrix 216·U · 8 Crib SOLID 

Collected 03£02£94 
Chain of custody id 006490 

RESULT 
pCi/g 

2a ERR 
(COUNT) 

MDA 
pCi/g 

RDL 
pCi /g 

QUALi -
FIER~ TEST 

J 3 . << ·: 
/ fz .' · · 

·,.·<,.'~.2tZ•·• •· ·.••· 
•.·•··•••> o'/63·•·· · 

' ci J 2. 
· · · .. ·•.~·o ·~ 35. · 

·.·,. 0,12;:,. 
. ;. . : 

: d:~!~ • 
1\ 5 · 
oio3s.'•· 

·{t:: o\ ob:s < 
\[\ if Fats:. 

•··•·•· > .... . 0'';:004•·· 
.. ,.· .•,···>hio'iit. . 

/ u .· .. 
• 1:f ~ u· .. 

. 'u,> ... 
•u•.:. 
u 

.•··• t ···.· 
_ .... ;_ · .. 
.•. u •. , •.. 
\ j : 

-.: :(( 

i<1 ·. ·' 

4 • 2 ·· ·,· •d ?<, , 1 o 
4 • 6 ·• :\6:.·:) / ·.. 1 O 
2.1 •. ,:;4/x·:••.· 10 

o. 59 of t: 

0.60 
0.26 
0.043 
0. 19 
0.31 
0.022 
0.003 
0.018 
0.015 
0 . 015 

0.92 

0.092 

··:~ -·-. 

.. ·, ., .............. • .. ·. 
•ox, 

•·. 0,2 · 
. ..... . 

\ls:•l}.· .. · 
·.••.·:: ot o'f t, 

-·-.-::-: •.· .. 

··•·•

1

•:i::::i:~:i :;::• :•;:• 

.: ~~ 
·. ofo{: 
. ·- . 

. __ o··'os 
. · 0 / 1 
.. · <o;•os 
.· .. 0 ~05 · 
· o;b4• .· 

< o;<az . 
·•··,•· Q; 4<· 

rx~ s\-;'" 
28 

2 

0.3 
0.3 
0.3 
0.1 
0.2 

0.05 

0.05 

0.05 

0 . 05 

0 . 05 
0.05 

0.05 

0.05 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

TMAN 

BOA 
SOB 
SE_L 
y 

TC 
I 

u 
u 
u 
U_T 
NP 
PU 
PU 
TP 
TP 

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

WHC-HASM 
Ver 1 . 0 
DVD ·D S 
2 .30 
05£04£94 

0028 



t: : .. ... 
·,: .. 

: :·,· .. · 

.... : -_•. ·- .. · . . . 

N403051-03 

SD G 7342 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

DATA SHEET, cont 

Client llestin9house 

. _:· ·.-. 

B0BFH8 · ·• 
Hanford 

Contact N. Joseph Verville Contract MBH·SVV-069262 

Lab sample id N403051 • 03 Client sa• ple id BOBFH8 
Dept sample id 7342-003 Location/Matrix 216·U·8 Crib SOLID 

Received 03£07£94 Collected 03£02£94 
X moisture 5.4 Chain of custody id 006490 

RESULT 20' ERR MDA RDL QUALi • 
ANAL YTE CAS NO pCi/g C COUNT) pCi/g pCi/g FIERS TEST 

Cerium 144/ 14762-78-8 ·· .·=·.·. ,.:>.U:: 0;2 := GAM 
Europium 15 2 .....- 14683-23-9 u . , 0 ; 1 = 0.1 GAM 
Europium 154- 15585-10-1 ':\u·=. Q; 07 .·.: 0.1 GAM 
Europium 155 ..... 14391-16-3 ::/6(;7 0. 1 GAM 
Radium 226 ..... 13982-63-3 0.095 GAM 
Radium 228./ 15262-20-1 ·: O ;86 · 0. 17 GAM .. 

Thorium 22a- 14274-82-9 . 0\ 93 0 . 079 GAM 
Thorium 232......- 7440-29-1 < 0\ 86 0. 17 GAM 

~ Lab id TMAN i\3~~ Protocol IIHC-HASM 
DATA SHEETS Version Ver 1. 0 

Page 8 Form DVD-OS 
SUMMARY DATA SECTION Version 2.30 

Page 22 Report date 05£04£94 

-29 

I 

Q -
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TMA/Norcal 
Report N4-03-028-7341 
Sample Delivery Group 7341 

Case Narrative 

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

May 5, 1994 

TMA 

~~----~~~ 
1.0 GENERAL 

1..r- -~ \J---, 'S::. 0 -~\c,.~ %\:::.% ~c:\ , ~a~~ G-d-. > <3 ~~ ~\.\-\ 1 

~~~~\.\~ 1 °'--~ ~~~~~t\. . fl!:> ~r~1~~ 

TMA/Norcal Sample Delivery Group 7341 is comprised of five soil samples designated as 
SAF 1193-263, delivered under Chain-of-Custody documents 006481, 006484, 006225, 
006226, and 006228. 

One 1000 mL poly bottle containing each sample was received for analyses. 

2.0 ANALYSIS NOTES 

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

2.2 Gross Beta Analyses 
No problems were encountered by the laboratory with the analyses. 

2.3 Selenium-79 Analyses 
No problems were encountered by the laboratory with the analyses. 

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

2.5 Technetium-99 Analyses 
Due to the high cesium activity of the samples the analyses were performed in our 
hot laboratory. During the analyses the samples became contaminated with zirconium 
and cobalt, resulting very low yields and spectral interference. The samples were 
reanalyzed. No problems were encountered with the reanalyses. 

2.6 Iodine-129 Analyses 
No problems were encountered by the laboratory with the analyses. 

2. 7 Uranium-233/234, 235, and 238 Analyses 
Sample B0BFH2 contained uranium activity great enough that it was necessary to 
count it on a low efficiency detector to achieve good peak re solution. As a result 
the MDA is greater than the RDL. Since the sample contained uranium activity 
many times greater than the RDL the relatively high MDA is not a problem. 

0031 
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TMA/Norcal 
Report N4-03-028-7341 
Sample Delivery Group 7341 

Case Narrative 

2.8 Total Uranium Analyses 

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

May 5, 1994 

All samples contained uranium in sufficient quantity that successive dilution of the 
original aliquot had to be performed in order to get a response from the laser 
phosphorimeter (KPA) within the calibration range. As a result of the dilutions the 
sample MDA's were increased beyond the protocol limits. The increased MDA's are 
not considered a problem. 

2.9 Neptunium-237 Analyses 
No problems were encountered by the laboratory with the analyses. 

2.10 Plutonium-238 and 239/240 Analyses 
The plutonium-239/240 results for sample BOBFF9 and the duplicate are not a good 
match, however since both sample results are below the RDL there is no adverse 
effect on the quality of the data. 

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

2.12 Gamma Scan Analyses 
Due to the amount of sample received the aliquot sizes for all the samples were less 
than the protocol requirement of 750 g and as result the sample MDA's are greater 
than the protocol limits. 

0032 
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TMA/Norca/, 

9"7 a 15''U ~;i J 31"" ,( h) l l ;I>~; . '\., ,J 

Report N4-03-051-7342 
Sample Delivery Group 7342 

Westinghouse Hanford Company 
P.O. 1\IBH-SVV-069262 

May 4, 1994 

~~~ ~ ~ s) ~-::, ~ ~\:\~} ~ <:::::. ~ ·~.::\:.\ '<5 J 

1.0 GENERAL 
'-~ ~C::.~W"?'b . 

~bL3lci{ 
TMA/Norcal Sample Delivery Group 7342 is comprised of four soil samples designated as 
SAF #93-263, delivered under Chain-of-Custody documents 006229, 006230, 006490, and 
Field Logbook No. EFL-1115. 

One 1000 mL poly bottle containing each sample was received for analyses. 

2.0 ANALYSIS NOTES 

2.1 Gross Alpha Analyses 
The recovery for the laboratory control sample was 123 % , slightly higher than the 
contract limit of 120%, but within the 3a protocol limits of 59-141 %. 

2.2 . Gross Beta Analyses 
No problems were encountered by the laboratory in the analyses. 

2.3 Selenium-79 Analyses 
No problems were encountered by the laboratory in the analyses. 

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 
No problems were encountered by the laboratory in the analyses. 

2. 7 Uranium-233/234, 235, and 238 Analyses 
No problems were encountered by the laboratory in the analyses. 

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

2.9 Neptunium-237 Analyses 
Reagent blank 7342-006 shows neptunium-237 activity at0.019 pCi/g which is higher 
than the 0.011 pCi/g MDA. Both the result and MDA are below the RDL and, 
therefore, there is no adverse impact on the data. 

0033 
-1 

- 4 

TMA 



,--
.. 

TMA/Norcal 

ff., ~ 1.5?u ri 13 r / / ~ .l '- ! • L: ._, \J 

Report N4-03-051-7342 
Sample Delivery Group 7342 

Case Narrative 

2.10 Plutonium-238 and 239/240 Analyses 

Westinghouse Hanford Company 
P .0. MBH-SVV-069262 

May 4, 1994 

No problems were encountered by the laboratory in the analyses. 

2.11 Americium-241/Curium-244 Analyses 
Sample B09WF8 contained americium-241 activity at 200 pCi/g. Americium-241 
activity at this level caused spectral interference between the americium-241 and 
americium-243 (tracer) peaks. As a consequence the error for the americium-241 
result was hand calculated to reflect the spectral interference. The MDA for curium-
244 is greater than the RDL because the sample was counted on a low efficiency 
counter to accommodate the americium-241 activity . Also the counter background 
was high in the region of interest. No curium-244 activity was detected above the 
MDA. 

Reagent blank 7342-006 shows americium-241 at 0.028 pCi/g which is higher than 
. the 0.02 pCi/g MDA. Both the result and MDA are below the RDL, therefore, there 

is no adverse impact on the data. 

2.12 Gamma Scan Analyses 
Aliquot sizes ranged from 210 to 241 grams, which are smaller than the nominal 750 
grams normally used for soil analyses. Cobalt-58 and 60, and europium-152, 154, 
and europium-155 MDA's exceeded the RDL's as a result. The iron-59 MDA's for 
all samples are higher than the RDL due to the short half-life of iron-59. 
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Pa a of Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

006481 

corr.,any contact C. A. Row l ey Telephone 372-3293 Collector R. T. Sickle 
SAF No. 93-263 Project Designation 216-U.;8 Vi tri fi ed Clay 

Pipeline 
Sa1Tpl ing Locations 216-U-8 Crib 

Ice Chest No. Bill of Lading/Airbill No. 

Method of shipnent Air Overnight 
Shipped to TMA 
Possible Safll)le Hazards/Remarks None Detected 
Special Handling and/or Storage Kee cool 

Safll)le Date Time Nl.llber and Type of 
* Collected Nl.ll'ber Containers 

BOBFF9 s 2 . :; '-I • ;;j '-I I'!,-:,- (1) 250ml Gs .J 

BOBFF9 s (1) 250ml aG ✓ 

BOBFF9 ,s (1) 250ml Poly/ 
BOBFF9 s (1) 125ml G ✓ 

BOBFF9 s : (1) 125ml P/G ✓ 

,noc:i::-a --- c; I 
-(.-1-)-- 250ml-aGs-

BOBFF9 s (1) 125ml G I 
BOBFF9 s j (1) 125ml Gs v' 

BOBFF9 s 
\'-V \II (1) 1000ml Poly 

✓ 

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

z d ~ /,/~ ~,,,. R/-< aft/q4 
}.)-;/! r% "-r,n n M 3f3f:?4 

., I 
3 - "(- 9'{ 

LABORATORT SECTION Received By 

Final ~l• Dhpoaftfon Disposal Hetnoa: 

VOA 

Semi-VOA 

Offsite Property No. 

Field Logbook No. 

SPECIAL INSTRUCTIONS 

Analysis Required 

Metals -CLP TAL Titaniun Mercury 5'00 wJ... - }(I) 

Anions F, Cl, so4 

NOz N~ 
.,,.,uD,..,~ ~, - R __ . 

-2 ;}_ · ,.-, , 
, --,., ...., , ...., 

Cyanide 
I 

Kerosene 

CLP 

CLP 

CPL 

EPA 300.0 

EPA 353.2 

- 8080 

CPL 

8015H 

Gross Alpha/Beta EP-10; · Ganma Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 
Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 , EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

*Matrix 
Time Received By A = Air 

]J} IAJ,,IY'I, ,Jd 
DL = Drun Liquids 

/:WO OS & Drun Solids 
L = Liquid 

d't4{ _?!~1- rsk !<.. · /3/u/Vl 0 = Oil 
s = Soil 

I JOOO / 

T1tle Date/Time 

Dlsposealiy: Date/Time: 

Preservative 

SE= Sediment 
SL= Sludge 
SO = Sol id 
T = Tissue 
1,/ = \later 
loll = lolipe 
X = Other 

-·u-J -~ 
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Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Coq:>any Contact C .A. Rowley Telephone 372-3293 

Pa e 1 of 1 

006484 
Collector R.T. Sickle 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay 

Pipeline 
Safll)l Ing Locat Ions 216-U-8 Crib 

Ice Chest No. Bill of Lading/Airbill No. 

Method of Shipment Air Overnight 
Shipped to TMA 
Possible Safll)le Hazards/Remarks None detected 
Special Handling and/or Storage Keep cool 

Sarrple Date Time Nl.lllber and Type of 
* Collected 

Offsite Property No. 

Field Logbook No. 

SPECIAL INSTRUCTIONS 

Nl.lllber Containers Analysis Required 

/i08hl3 5 ~-~14 o~,s (1) Z-'50111 I o.l,s I \J6iA . Cl-P 

BOBFG2 s -, . ? .;:.,1 <./ /"2.c1(, ( 1) 250ml Gs ✓ VOA CLP 

BOBFG2 s I (1) 250ml aG ✓ Semi-VOA CLP 

BOBFG2 s I ( (1) 250ml Poly ✓ Metals ·CLP TAL Titaniun Mercury CPL 

BOBFG2 s I \ (1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFG2 s \ \ (1) 125ml P/G ./ NOz N~ EPA 353.2 

·-BOBFG-2-K-- - \- . (1) 250ml aGs 
,,,-:;,...,. / "7 

:z-2";,.- ·'-y 8080 --·- -- · - · >-- -- - . PCB/Pest- - 7 .... /~ 

BOBFG2 s .. ( 1) 125ml G .J Cyanide CPL 

BOBFG2 s I 

( 1) 125ml Gs ./ Kerosene 8015M / I 

BOBFG2 s s (1) 1000ml Poly Gross Alpha/Beta EP·10; Gamna Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 
Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 

~ I v U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP·80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se·79 Lab Specific 

Chain of Possession (Sfgn and Print Names) *Matrix 
Relinquished By / Date Time Received By A = Air 

3ft/q4 J/Il~J, VP I J A 
DL a Drun Liquids 

,,4] ~z ~ '?·- S,c ,,f~ /..2.CO DS • Drun Solids 
1/ - /:' / • Liquid 

[_,1 f;u#, vfh dJ A ~/3/cl4 
L 

()((45 0 = Oil 
s = Soil ,...,. I 

')~~/- ls~ IL.. I/!)/ t/M "1-L/-9'1 /000 

LABOAATORY SECTION Received By Title Date/Time 

Final S-.:,le Disposition Ouposal Method: Disposed by: Date/Time: 

Preservative 

SE = Sediment 
SL= Sludge 
SO=Solid 
T • T Issue 
\I = \later 
\II = \lipe 
X = Other 

1. 

,,.- --.. 
•-. 



Westinghouse Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006225 

Collector R. T. Sickle Coirpany Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sampling Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

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

Sample Date Time Nurber and Type of 
Nurber * Collected Containers Analysis Required Preservative 

f'J0Afi1n 1 2 - 23'-<'?4 re:o (/) ?-50t,1l clft5 ./ U:,~lt Cit) 

BOBFHI s 2- z~vh-, I I ( 'J- (1) 250ml Gs ./ VOA CLP 

BOBFHI s /' / ( 1) 250ml aG j Semi-VOA CLP 

BOBFHI s ! ( ( 1) 250ml Poly ✓ Metals ·CLP TAL Titaniun Mercury CPL 

BOBFHI s \ \ (I) 125ml G ../ Anions F, Cl, so4 EPA 300.0 

BOBFHl s ) ) ( 1) 125ml P/G J N02 N~ EPA 353.2 

--.nr11, ,,. I I . --- - - ·- .,...., _/ ,I ~ - - nAAA -
..,-VUI II.&. .., I I \ l) C.;JUlll 1 -c1u;:, . I .,. - -= - ., -, T 

BOBFHl s ( 1) 125ml G / Cyanide CPL 

BOBFHI s (1) 125ml Gs ✓ Kerosene 8015H 

BOBFHI s 2 ·2- ~ay 111,;- (1) 1000ml Poly Gross Alpha/Beta EP-10; Gamna Spec. cs-134/137, Co-60, K-40, Eu-152/154/155, 
I Ru-1 06, Na-22 RC-30; Total Uraniun EA·01C; 

✓ U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP·BO, 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession/ (Sign and Print Names) *Matrix 
SE= Sediment Relinquished B)'; Date Time . Received By A = Air 
SL= Sludge 

/~ y __/~?;: :>,;- /r"/c::_ :3/,/94 N~-.;;.ru& DL E Drllll Liquids 
/~()() DS = Drllll Solids SO = Sol id 

L = Liquid T = Tissue 

J>.1 -f~r.v,) .{ 3/4/ql( 0'3/6 , 0 = Oil ll = \later 

I s = Soil Ill = llipe 

3 -7-91 ~ ?< ~-.-:,,f. J}; I,,,. ·- 1<·13/v,,.., X = Other 

LABORATORY SECTION Received By Title Date/Time 

Final Saq,le Disposition Disposal Metnoa: Disposed oy: Date/Time: 

1,-5"-91 I 

J • /~I> 

- - ---

= 
t.>.l 
U1 r-~ 

-r-

• r.--..l. 



Westinghouse Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006226 

Collector R. T. Sickle Corrpany Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sarrpling Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

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

Sample Date Time Nutber and Type of 
Nlllber * Collected Containers Analysis Required Preservative 

; 7il> j 3 /;tq ,::• 
.:;;> 7 - 1 - q4 VY'-='(' (f) 7- s·v,rt.t l -'.>· - ✓v/1 , ./.p 

BOBFH2 s / C,~cJ (1) 250ml Gs , VOA CLP 

BOBFH2 s ( I (1) 250ml aG ,,, Semi-VOA CLP 

BOBFH2 s \. ~ ( 1) 250ml Poly - Metals ·CLP TAL Titaniun Mercury CPL 

BOBFH2 s \ " (1) 125ml G - Anions F, Cl, so4 EPA 300.0 

BOBFH2 s ' ( 1) 125ml P/G - NOz N~ EPA 353.2 
n ..... -,-, "" - I I• -- . - -, - ~ , · ,-; / 1 

UUUI '"• J I \.lJ £.;JVIIII au.:, ·""'-,· "'-" - - ' I { - uvuv 

' 
BOBFH2 s I ( 1) 125ml G Cyanide CPL ! -I 

BOBFH2 s (I) 125ml Gs - Kerosene 8015H 

BOBFH2 s l/' \ 
(1) 1000ml Poly-' Gross Alpha/Beta EP-10; Ganma Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 

/ 
I 

Chain of Possession (Sign and Print Names) 

0 
0 
w 

.00 

Relinquished _By /_ 

/2/2 · ~ ~ ~ 5",,~ A-'/..-

=;f~/c;-1- I JI' })AtJ?/ ~/ 
' 1~ ~ 

LABORATORY SECTION Received By 

Final Saq>le Dfsposftfon Disposal Method: 

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

Date 

3-/-7/ 94 
,3/g/~4 
3 9 -') '{ 

Ru-106, Na-22 RC-30; Total Uraniun EA-01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC-101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC·24, 604; 
Am- 241, Cm· 244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

*Matrix 
SE= Sediment Time Received By A = Afr n I\ SL= Sludge 

,<(JI ?flJaruA 
DL = Drun Liquids 

0740 OS = Drun Sol ids SO= Solid 
L = Liquid T = Tissue 

(Jf30 0 = Oil \I = \later 
s "'Soil \II = \lipe 

(0 I 5· ·, 1. fA,,.,..,.;,, f Jslc, 4-,----
. n I X = Other 

]..:._ · / .J v )'-t 

Title Date/Time 
Disposed by: Date/T 1me: 

~ 
,;:_n 
f"',,_,; 
....a= 
* 
r'.'--l 



Westinghouse 1 of 1 
~ Page 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006228 

Collector R. T. Sickle C~ny Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sa1J1Jl ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible SaqJle Hazards/Remarks None Detected ! 

Special Handling and/or Storage Keep cool 

Se1J1Jle Date Time Nunber and Type of 
Nlnber * Collected Containers Analysis Required Preservative 

BOBFH4 s "3 . ·2- .:l (/ oTf1J (I) 250ml Gs ✓ VOA CLP 

BOBFH4 s /' I (1) 250ml aG .., , Semi·VDA CLP -_,r;; 

BOBFH4 s I (1) 250ml Poly ✓ Met als ·CLP TAL Titaniun Mercury CPL 
_, 

BOBFH4 s ( \ ( 1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFH4 s \ ) (I) 125ml P/G ✓ N02 N~ EPA 353.2 

- -- - - ' I - - - - -, -, 

ouorn't .) \ I \l l!>UITII dll:S -w '"" 7~ ;;- :2-3 -q½ ----
BOBFH4 s ( ( 1) 125ml G ./ Cyanide CPL 

BOBFH4 s I J (1) 125ml Gs ./ Kerosene 8015H 

BOBFH4 s V (1) 1000ml Poly Gross Alpha/Beta EP-10; Gamna Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 

I Ru-106, Na- 22 RC-30; Total Uraniun EA·01C; 
j U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 

Pu-238/239/240 EP-80 , 81, 5; 1·129 RC-25, 603; 
sr-90 RC-306, 303, 309, 304; Tc-99 RC·24, 604; 
Am-241, Cm·244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
Relinquished By / Date Time Received By A = Air SE = Sediment 

A ' SL= Sludge 

£ ~ L~ Pi-: S~cP~ 5/7/f4 7lJJ mo;~:;;; DL = Drun Liquids 
674b DS = Drun Solids SO=Solid 

= Liquid T = Tissue 

/J_,,,/ ~ A,1, OYJ./ ~1 3/i/q4 ()030 ?!~J)~I fvl.1_._ 
L 

JI_, 13/uM 0 = Oil II = llater 

,- I s = Soil WI = llipe 

g-9 - 9•-{ /(y I 5" X = Other 

LABOAATORY SECTION Received By T1t1e Date/Time 

Final S111Tple Disposition Disposal Method: D1sposea by: Date/Time: 
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Westinghouse 
Hanford Company 

Pa e 1 of 1 
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

006229 
COlll)llnY Contact C . A. Row l ey Telephone 372-3293 Collector R.T. Sickle 

SAF No, 93-263 Project Designation 216-U-8 Vitrified Clay Sal!Pl ing Locations 216-U-8 Crib 
Pipeline . 

lee Chest No. 

Method of Shfpnent 

Shipped to TMA 

Bill of Lading/Alrbill No. /40 .:J./3 f/44 
Air Overnight 

Possible Saq,le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

S111TPle Date Time Numer and Type of 
NI.Jlt>er * Collected Containers J 

~~osicdJ6 .5 3·.:Z.·9'1 05(?0 { IJ ~~-o..,I &s 
BOBFH5 · s J- 2- .::II'( /3:t~ (1) 250ml Gs ./ VOA 

BOBFH5 s /> / (1) 250ml aG I Semi•VOA 

Offsite Property No. 

Field Logbook No. 

SPECIAL INSTRUCTIONS 

Analysts Required 

BOBFH5 ·s (1) 250ml Poly./ Metals ·CLP TAL Tftaniun Mercury 

BOBFH5 s \. \ (1) 125ml G ✓ Antona f, Cl, so4 

BOBFH5 s \ \ (1) 125ml P/G ✓ 
---- 1.-

,. I I 
I • ' --- .. - - - - , . 

UVUI lhl ., I I \ .l / '-Jvm I uu;> . -- ' .. ,... .L -~ .. r.,,, 7 

BOBFHS s I I (1) 125ml G ✓ Cyanide 

BOBFH5 s (1) 125ml Gs ✓ Kerosene 

c:.../.? 
CLP 

CLP 

CPL 

EPA 300.0 

EPA 353.2 

CPL 

8015H 

BOBFHS s 
\ ~ (1) 1000ml Poly Gross Alpha/Beta EP-10; · Gaama Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 

11/ ./ 
I 

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

Ru-106, Na-22 RC-30: Total Uraniun EA·OtC: 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP·SO, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Alll-241, Clll-244 EP·SO, 91, 92, 93, 5; Se-79 Lab Specific 

Time Received By 
*Matrix 

A .. Air / 

./~~ / ~ /:7." '5",,c~k: .:J/3/<?4 t)?J &A "tJ Al 
a-----..,.,...---,,.,__--------,,----,.----,----,--------..-...-------------t DL,. Orun Liquids 

()fCic) 

l( .J t )poYPtA) 3/4/11 1/' L.~1-- /'1J l1 ~ 
l~~~~+A~::_,L,L_:.....:~~::::~+::!.J.~~:!..._-~~~::.._-+-_J.~~~~~~:_-------~ OS= Drun Solids L = Liquid 

()8/0 It..·~ /u,,..-, 
I 

0 ,. Oil 
1--...P..L44..LI~:Lt.!~L-------~~.L.JL..L....!...L_-4-...!:;:~.:::._-_i,_J.~:&l~~-L:.~::!::!::::::::._~'-2..!:::!..!.~:.!--t S ., Soil 

~-7-9'( ~ 

LAICIRATilltY SECTION Rece1Vea By Title Date/T1me 

Final Sallple Dfapoaftfon Disposal Metnoa: D1sposed cy: Oate/T1me: 

Preservative 

SE= Sediment 
SL= Sludge 
SO = Sol id 
T = Tissue 
W = Water 
WI = Wipe 
X = Other 

~ ~, 
r--,) -,. 
r.:-~i -_,r::. .-~ 



0 
0 
.i:. .... 

Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Coq>any contact C. A. Row l ey Telephone 372-3293 

Pae 1 of 1 

006230 
Collector R.T. Sickle 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay 

Pipeline 
Saq,l ing Locations 216-U-8 Crib 

Ice Chest No. tr5 Bill of Lading/Airblll No. /40 ~/3 8'/44 Offsite Property No. 

Field Logbook No. Method of Shipment Air Overnight 
Sh I pped to TMA 
Possible S8"')le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep COO l 

Safll)le Date Time Nunber and Type of 
Nunber * Collected Containers 

BOBFH6 s '3 - 2 -4<-{ /<.JS-0 {I) 250ml Gs / 
BOBFH6 s /' I {I) 250ml aG ./ 

BOBFHG s ( I {l) 250ml Poly./ 
BOBFH6 s \ \ {l) 125ml G .I 

BOBFH6 s ' \ (I) 125ml P/G ✓ \ 
~--r-1,,- - I . - --- .. -
Uv...,.I IIU ., \.I.I '-iJVIIII 1:1g;) 

BOBFH6 s I 
(I) 125ml G I J 

BOBFH6 s I {l) 125ml Gs I 

SPECIAL INSTRUCTIONS 

Analysis Required 

VOA 

Semi-VOA 

Metals -CLP TAL Tftaniun Mercury 

Anions F, Cl, so4 

NOz N°l 
--- ·- I I - - .. --- ,u-;t,,,1/'"-- ~~-7 .. ....,,1 

Cyanide 

Kerosene 

CLP 

CLP 

CPL 

EPA 300.0 

EF'A 353.Z 

- -----
CPL 

8015M 

BOBFH6 s \,V {I) 1000ml Poly Gross Alpha/Beta EP-10; . 68111118 Spec. cs-134/137, to-60, K-40, Eu-152/154/155, 
I 

l V Ru-106, Na•22 RC·30; Total Uraniun EA·01t; 
✓ U-235/234/238 EP·70, 71, 5; Np-237 RC-101A, 622, EP-5; 

Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
i Sr-90 RC·306, 303, 309, 304; Tc-99 RC-24, 604; 

Am-241, cm-244 EP·80, 91, 92, 93, 5; se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
Rel lnqufshed By / Date Time Received By A = Air 

A .~~ z 7-" ,, - ek j)J~ 
DL • Drun Liquids 

3/3/?4 OSro DS = Drun Solids 

D ;i Pkt.~ I ,0,1 3/4 (q4 
L • Liquid 

08(6 0 • Ofl 
s = Soil . 3-7J)'{ ~ 1<LA• 'f 13li,~ 1<. , JJ Lu,..,, 

UIIORATCRY SECTION Recetvea By T1tl• Date/Ttme 

Final Sllllpl• Disposition Dtaposel Metnoa: Dtaposea by: Date/Time: 

Preservative 

SE= Sediment 
SL" Sludge 
SO,. Solid 
T = Tissue 
\I = \later 
\II = \lipe 
X "Other 

~ 

L"'-1 
(.I'1 
f"'--.,:} 

-'= 
* 
~~-
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Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

COll'38ny Contact C • A. Row l ey Telephone 372-3293 

Pa e 1 of 1 

006490 
Collector R. T. Sickle 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay 

Pipeline 
Saq>ling Locations 216-U-8 Crib 

Jee Chest No. Bill of Lading/Afrbill No. 140 d/1.:3 8/44 Offslte Property No. 

Field Logbook No. Method of Shipment Air Overnight 
Shipped to TMA 
Possible Saq,le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep COO 1 

sa~le Date Tfme NU!i)er and Type of 
Nuit>er * Collected Containers 

t·-'JoO "T. ,. ,I 'I 

BOBFHS. s 3-:1.·'l{ t?;~ (1\ I\Cn,..1 ,._ 
I" - -, - -

BOBFHS s / / 
,, .. --- -
'\~ I "'"'"'Ill I ab 

BOBFH8 s I I (1) 250ml Poly ✓ 
I 

BOBFH8 s l I (1) 125ml G ./ 
BOBFHS s \ \ (1) 125ml P/G ../ 
... ,..1"'1,-11- ,.. ' I ._ .. --- - -
UVUI IIU ~ I I \"I , .. um, ..... ;, 

BOBFHS s I I j 
(1) 125ml G / 

BOBFHB s I (!) ,,,~ ., ,.. 
,..__ ... ,- u~ 

BOBFH8 s J (1) 1000ml Poly 
✓ 

\. I 

Chain of Possession (Sfgn and Prfnt Names) 
Relinquished By / Date 

,£.,y__/~p7: 5" ;'C .;t/h ?J!3/c;4 
,. »l 'flwn, A1 ,1 5/4Jq4 

3-7-9( * 
I Received By l.A80RATORY SECTIQII 

Final Sallple Dlapoaltlon Disposal Metnoa: 

SPECIAL INSTRUCTIONS 

Analysis Required 

\It\& 
- - _,,, __ 

--:J-2-~y , CLP 7....,.., -
v_u, -· ~ 7-2---?y CLP 

Metals ·CLP TAL Tftanfun Mercury CPL 

Anions F, Cl, so4 EPA 300.0 

NOz N~ EPA 353.2 
.,, ,, ' -•v• i//~ . .? ,- ~ -..,,..., ----

Cyanide CPL 
.. - .J-:7 7- :J-,;,'-r 8015H 

/C 

Gross Alpha/Beta EP-10; Ganma Spec. Cs-134/137, Co-60, K·40, Eu-152/154/155, 
Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP·80, 81, 5; 1·129 RC-25, 603; 
sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm·244 . EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

*Matrix 
Tfine Received By A • Air 

1)/ >1)·~ DL • Drun Liquids 
08D:} • J A DS • Drun Sol ids --~ L • Liquid 
6YC0 0 • Oil 

s • Soil 
1/Jn~~ -J,. ;31 .. ~- }( ' (!, ) V,'\,o. 

Title Date/Time 

Disposed oy: Date/T1me: 

3- 7· 9"1 · ~,~ 

Preservative 

SE= Sediment 
SL• Sludge 
SO a Sol id 
T • Tissue 
w = Water 
WI = Wipe 
X :s Other 

, .... C.! 
:-.; 

L,"",l 
c:.n 
r---~ 
..,4::. .. 
f'.'-.-2. 
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Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
Company Contact LE ROGERS 
Project Designation/Sampling Locations 

Ice Chest No. 

200-UP-2 

Bill of Lading/Airbill No. 

Method of Shipnent 

Shipped to TMA 
AIR 

Possible Sample Hazards/Remarks Keep samples at 4C (SOIL) 

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) 

Sample Identification 

Telephone .::.3.:...76=--_7:...;6::.:9::....:0=----­

Collection Date ::3>· .2.- 4({ _;;;;;....;;:; __ __,;;. _____ _ 
Field Logbook No. 

Offsite Property No. 

EFL-1115 

✓ 1,250ml 
../ 1,250ml 
✓· 1,250ml 
✓ 1,125ml 
/ 1, 125ml 
v .1, 125ml 
/1,125ml 
/1, 1000ml 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 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) 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 

0ml 
1, 251lmT.._.~ 
1, 250ml aG:Semt • LP 
1, 125ml G:Anions F,Cl, 
1,125ml P/G:Anions N02,N03 
1, 125ml G:Cyanide CLP 
1,125ml Gw:Kerosene (8015M) 

1,1000ml P/G:Gross alpha/beta (EP-10), Gamma Spec to include, s-137,Co-60,Eu-152, 
Eu·154,Eu·155,K·40,Ru·106,Na·22 (RC-30), Total Uraniun CEA-01 U-234,U-238 CEP-70, EP-71, EP-5) Np-
237,(RC·101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP-5) 1·12 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· , 

Field Transfer of Custody 

Relinquished by: 

Relinquished by: 

Dis osal Method: 

C011111ents: 

A-6000-407 (12/90) {EF} YEF061 
Chain of Custody 

Chain of Possession 

Received by: 

Received by: 

Final Sa 

Dis sed by: 

5~ 

Date/Time: 

3-7-9 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

(Sign and Print Names) 

0043 



ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 

0044 



r ·7 ~ IC:'' d l L . 
J, ~ Jj'H -ko- · -SPP-001, Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

PROJECT: 

VALIDATOR 

CASE: 

7S(Groe• 
Alpha/B.ta 

A 

~trontlurn-90 

'ii( Total Uranium D Recfiurn-22 

B C 

LAB: 
SDG: ~D 

ANALYSES PERFORMED 
)If Technetlurn-89 pha 

Spectroecopy 

• Tritium 

1. Completeness . . . . . . . . . . . . . . . 
Technical verification forms present? ••• 

D 

Spectroecopy 

. • N/A 

@No N/A 
Comments: _________________________ _ 

z. Initial Calibration •••••••• . . . . . . . . . . . . . . . • N/A 

Instruments/detectors calibrated within 
one year of sample analysis? ••••••• 

. lnitial calibration acceptable? ••••••••• 
Standards NIST traceable? •••••••••••• 
Standards Expired? ••••••••••••••• 

•••••• Yes ® N/A 
. . . . . . (® No N/A 
. . • . . . @ No N/A 
• • • • • • Yes ® N/A 

us&t:ie~A 

~~~~~~~~~~~~~~~-ct · 
~ ,_ ~~----~ ~~ \_~~ 

004~ 
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WHC-SD-EN-SPP-001, Rev. 1 

3. Continuing Calibration •••••••••••• • • • • • • D N/A 

Calibration checked within one week of sample analysis? 
Calibration check acceptable? ••••••••••••••• 

• Yes ® N/A 
@ No N/A 

. . •® No N/A Calibration check standards NIST traceable? •••••• 
Calibration check standards expired? ••••••••• • Yes ~ N/A 

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

Method blank analyzed? ••••••••••••••••••• @ No N/A 

Method blank results acceptabl,e? •••••••••••••• ~ No N/A 

• Yes (_@) N/A Analytes detected in method blank? •••••••• 
Field blank(s) analyzed? ••••••••••••• • • Yes No <iij;} 
Field blank results acceptable? ••••••••••••••• Yes No ® 
Analytes dete.cted in field blank(s)? • • • • • • •••• Yes No ® 
Transcription/Calculation Errors? •••••••••••••• Yes (§)~bl~~/ 

Connnents: ~ ~ ~:;<-~ -~ s~ " - ~ '.::~ 
'xk;;c G~:=: =~ =\c ~ = ~"$,\&~& . 

5. Matrix Spikes •••••• 

Matrix spike analyzed? ••• . . . . . . . . 
Spike recoveries acceptable? •• . . . . . . 

. . fe/A 
. . . . •••• Yes 
. . . . . . . . Yes 

No N/A 
No N/A 

N/A 
N/A 
N/A 

Spike source traceable? ••••••••••••••••••• Yes No 
Spike source expired? •••••••••••••••••••• Yes No 
Transcription/Calculation Errors? •••••••••••••• Yes No 

Comments: L (,°;;-._ '+?:f,¾ ~S::~s>('~P~. -,~-~°'l ~ a­
~{\ ,J..-, ' ,,x;; ~029 ' 

A-2 0046 

j 

l I 



6. Laboratory Control Samples 

LCS analyzed? ••••••••• 
LCS recoveries acceptable? 

. . . . . . . . . . . • N/A 

.. : : : : : : ~ :: :~: 
LCS traceable? ••••••• ...... . . (fil:_) No N/A 

Transcription/Calculation trrors? ••••••• 

Comments: \\-~ Lc:....C..., c;ge,~~ ss;;·, 420 

• • • • Yes ® N/A 

~..r;;, ~\A\._ ~,>'> -s;::e.-.. .....__..--,c::::'£'1, . 
c,5e a c: C<e ~¼~R, 

<s 

7. Chemical Recovery •••• . . . . . . . . . . . . . . . . . • N/A 

Chemical carrier added? • • • • •••••• • •••••• @) No N/A 

Chemical recovery acceptable? •••••••••••••••• Yes @ N/A 
Chemical carrier traceable? ••••••••••••••••• ®) No N/A 

Chemical carrier expired? • • • • . • Yes @ N/A 
Transcription/Calculation errors? • • • • • • ••••• Yes @ N/A 

Comments: "rs\\ ~t:f>t>r, -. c ~ ~ ¼:z:'£@£ §3;£ ;:, rex -, s-S., o,.s-e 

at:ee~\,}.,,e Lai~ ~\We §'C:-.e,,, c::<Cf?~ s.~ 
:<is:e o ~c,--\ c-""~ - ~~ ¼ e,,ce:s;: ~- ~c. m~~ 

~~\~,~~\~CL C~<,~,-~~ ~~• :~;; ~ ~ . c'$~: \\ ~ \/\ ¼~~ 
~ .c:, - .:{_~ ~~~---~=~ l'-~ 

B. "nupl i cates ............... ·. . . . . . . . . . . . • N/A 

Duplicates Analyzed? • • • • • • • • . • • • • • • .@ No N/A 

RPO Values Acceptable? • • • • • • • • • • • • • • • • Yes c]g:) N/A 
Transcription/Calculation Errors? . • • • • • •••••• Yes cE) N/A 

Coo,nents:~ ~:t:-t ~"~ ~-i~-~:: 
~~-•»W>;: ~=s: ::ca :i:, =~(l ~ ~s1~1 
-:s\tr:c 4,:";;,'-;-,p c;-- Cl k }> S:C2?,, i · \\;;- $,R \ ie._ ~~~ \t>, , -(;~ ~ ~ ,s\ 

Ct <a;;, e~ > ~k-r\ ( x\ ½,i\ • 

A-3 0041 
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9. Field QC Samples ••••••••• . . . . . . . . . . ]?11/A 
Field duplicate sample(s) analyzed?. • • • •••••.• Yes No N/A 
Field duplicate RPO values acceptable? • • • . • • • • • Yes No N/A 
Field split sample(s) analyzed?. • • • • • • • •••• Yes No N/A 
Field split RPO values acceptable? • • • • • • • • • • Yes No N/A 
Performance audit sample(s) analyzed?. • • • • • • • • • Yes No N/A 
Performance audit sample results acceptable? •••••••• Yes No N/A 

Coo,nents:~~ ;'t'"A;~ ~~ ~ J"-rl\µ a,z -\cc:: C ·-= ~;\e~ \~ : ~,§; 
~\H? 9,s::-s\ QL~>N'W°'-~~~-

10. Holding Times 

Are sample holding times acceptable? •••••••••••• ~No N/A 

Coo,nents: 'h'-\\ ;;:;,, o , ~= > WE ,.-e ~ \_~ l...i' :\\~-, ,t,,. 

;\-t.~s-= -::"~-,~:c-~. = -~"' 

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? •••••••••••••••••••.• @, No N/A 
Transcription/Calculation errors? •••••••••••••• Yes ® N/A 
MDA's meet required detection limits? . • . • . • Yes @) N/A 
Transcription/calculation errors? •••••••••••••• Yes ~ N/A 

. =ts:;e~• ~st;: ~--~~ ', 
~:st:':t::~::;~~;:~-s,,~~ 

o ~ ~ e.::»$,~s-c:eh o~~ ~~\s, ~c 

A-4 0048 
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Case/SDG 93 -263/7341 
Contact N. Joseph Verville 

CLIENT SAMPLE ID 
LOCATION MATRIX 
CUSTOOY SAS NO 

B0BFF9 
216· U·8 Crib SOLID 
006481 

BOBFG2 
216-U-8 Crib SOLID 
006484 

BOBFH1 
216-U-8 Crib SOLID 
006225 

\IORK SUMMARY 
Page 1 

SlMMARY DATA SECTION 
Page 6 

tp; ·3r.··,u '/IS z 
••' ,I i ,) L 1 ... !:.,: .., ,] 

LAB SAMPLE ID 
COLLECTED 
RECEIVED 

N403028· 01 
02/24/94 
03/04/94 

N403028·02 
02/25/94 
03/04/94 

TMA NORCAL 
SAMPLE DELI VERY GRCXJP 7341 

WORK SUMMARY 

SUF-
PLANCHET TEST FIX ANALYZED 

7341-001 80A/80 04/21/94 
7341-001 80B/80 04/21/94 
7341-001 GAM 03/22/94 
7341-001 I 04/15/94 
7341-001 NP 04/21/94 
7341-001 PU 04/21/94 
7341-001 SE_L 04/08/94 
7341-001 TC A1 04/19/94 
7341-001 TP 04/21/94 
7341-001 u 04/21/94 
7341-001 U_T 04/22/94 
7341-001 y 04/20/94 

7341-002 80A/80 05/02/94 
7341-002 808/80 04/22/94 
7341-002 GAM 03/22/94 
7341-002 04/15/94 
7341-002 NP 04/21/94 
7341-002 PU 04/21/94 
7341-002 SE_L 04/08/94 
7341-002 TC A1 04/18/94 
7341-002 TP 04/21/94 
7341-002 u 04/21/94 
7341-002 U_T 04/22/94 
7341-002 y 04/20/94 

REVIE~D 

S'= 
~"=, 
d-.6 
'50 
Sic 
s~ 
L\~ 
'St\ 
'S6 
"Sb 
s-=r-
s~ 
66 
'Sic:::. 
~s 
L{ '\ 

css 
ss 
i.\ d--
~.)._ 

ss 
ss 
'Sic 
'S~ 

BY 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

METHOO 

Gross Alpha in Soil 
Gross Beta in Soil 
Galllll8 Scan 
Iodine 129 in Soil 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Seleniun 79 in Soil 
Technetiun 99 in Soil 
Americiun 241/Curiun in Solids 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Galllll8 Scan 
Iodine 129 in Soil 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Seleniun 79 in Soil 
Technetiun 99 in Soil 
Americiun 241/Curiun in Solids 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

N403028·03 7341-003 80A/80 05/02/94 b ~ tl.'9.'i\ Gross Alpha in Soil 
02/28/94 7341-003 80B/80 04/22/94 ~--s~$ Gross Beta in Soil 
03/07/94 7341-003 GAM A01 03/23/94 ,:).::> Galllll8 Scan 

7341-003 I 04/16/94 1-\1'"" Iodine 129 in Soil 
7341-003 NP 04/21/94 "$a- Neptuniun in Soil 
7341-003 PU 04/21/94 csa- Plutonium, Isotopic in Soil 
7341-003 SE_L 04/08/94 ·~C\ Seleniun 79 in Soil 
7341-003 TC A1 04/20/94 'S \ Technetiun 99 in Soil 
7341-003 TP 04/21/94 ~~ Americiun 241/Curiun in Solids 
7341-003 u 04/21/94 ~a- Uraniun, Isotopic in Soil 
7341-003 U_T 04/22/94 S.3 Uraniun, Total in Soil 
7341-003 y 04/20/94 'S' Strontiun 90 in Soil 

0051 

~-b{ Lab id THAN 

bl~h~ Protocol WHC·HASH 
Version Ver 1.0 

Form DVD·CWS 
Version 2.30 

Report date 05/05/94 

;i r . 
.l. J 



Case/SDG 93-263/7341 
Contact N. Joseph Verville 

CLIENT SAMPLE ID 
LOCATION MATRIX 
CUSTOOY SAS NO 

BOBFH2 
216-U-8 Crib SOLID 
006226 

808FH4 
216-U-8 Crib SOLID 
006228 

Reagent Blank 
SOLID 

WRIC SUMMARY 
Page 2 

SUMMARY DATA SECTION 
Page 7 

TMA NORCAL 
SAMPLE DELIVERY GROJP 7341 

WORK SUMMARY, cont. 

LAB SAMPLE ID 
COLLECTED SUF-
RECEIVED PLANCHET TEST FIX ANALYZED REVIE\JED BY 

N403028-04 7341-004 80A/80 05/02/94 b~ 

03/01/94 7341-004 808/80 04/22/94 ~d-
03/09/94 7341-004 GAM 03/23/94 .).~ 

7341-004 I 04/25/94 55 
7341 -004 NP 04/22/94 5~ 
7341-004 PU 04/21/94 ~, 
7341 -004 SE_L 04/08/94 '3'0 
7341-004 TC A1 04/19/94 l.\ '\ 
7341-004 TP 04/21/94 'S\ 
7341-004 u 04/28/94 5B 
7341 -004 U_T 04/22/94 S-;}.. 
7341-004 y 04/20/94 'SD 

N403028-05 7341-005 80A/80 05/02/94 ~bi~b 
03/02/94 7341-005 808/80 04/22/94 '$ \ 
03/09/94 7341-005 GAM A01 03/23/94 ;,)..\ 

7341 -005 04/26/94 "5 s 
7341-005 NP 04/22/94 $\ 

7341-005 PU 04/21/94 So 
7341-005 SE_L 04/08/94 ~1-
7341-005 TC A1 04/18/94 l\. ~ 
7341-005 TP 04/21/94 'SD 
7341-005 u 04/21/94 SD 
7341-005 U_T 

1,\.3\."-\ 
04/22/94 'S \ 

7341-005 y ii\\~\<\~ L.\.'\ 
N403028-07 7341-007 80A/80 04/22/94 

7341-007 808/80 04/22/94 
7341-007 GAM 03/23/94 
7341-007 I 04/27/94 
7341-007 NP 04/22/94 
7341-007 PU 04/21/94 
7341-007 SE_L 04/08/94 
7341-007 TP 04/21/94 
7341 -007 u 04/21/94 
7341-007 U_T 04/22/94 
7341-007 y 04/20/94 

;y 
l!:13/1q 

t ,, 
'3' 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

METHOO 

Gross Alpha in Soil 
Gross Beta in Soil 
Gaffllla Scan 
Iodine 129 in Soil 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Seleniun 79 in Soil 
Technetiun 99 in Soil 
Americiun 241/Curi1.111 in Solids 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Gaffllla Scan 
Iodine 129 in Soil 
Neptuniun in Soil 
Plutoniun, Isotopic In Soil 
Seleniun 79 in Soil 
Technetiun 99 in Soil 
Americiun 241/Curil.ill in Solids 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Gaffllla Scan 
Iodine 129 in Soil 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Seleniuu 79 in Soil 
Americiun 241/Curi1.111 i n Solids 
Uraniun, Isotopic in Soi l 
Uraniun, Total in Soi l 
Strontiun 90 in Soi l 

0052 

Lab id TMAN 
Protocol WHC·HASM 
Version Ver 1.0 

Fora ovo-cws 
Version 2_30 

Report date 05/05/94 



Case/SDG 93·263/7341 
Contact N. Joseph Verville 

DUPLICATE 
Lab sa~le id N403028·08 

Dept sa~le id 7341-008 

X moisture _3 ___ .3 __ _ 

Cfj ~ 7.r')U 11151"' ./ ,( ~ .) .. 1l. -, • ~; ,j 

TMA NORCAL 
SAMPLE DELIVERY GRClJP 7341 

DUPLICATE 

C. 

ORIGINAL 

Lab sa~le id N403028·01 
Dept sa~le id 7341-001 

Received 03/04/94 

. : .- · ·;:,:_ .. 

BQBFF9 . 

Client Westinghouse Hanford 
Contract MBH·SW-069262 

:· 
.-·:· 

Client saq>le id =BO ___ B __ F~F9 __________ _ 

Location/Matrix 216-U-8 Crib 
Collected 02/24/94 

SOLID 

X moisture _,_3 ..... 3-__ Chain of custody id ___ 00 .... 64 ........ 81 ____ _ 

I 

AHALYTE 
DUPLICATE 2a ERR 

pCi/g (CClJNT) 
MDA 

pCi/g 
RDL 

pCi/g 
ORIGINAL 2a ERR 

pCi/g CCOONT) 
M>A 

pCi/g 
QUALi · RPO 3c7 PROT 
FIERS X TOT LIMIT 

Gross Alpha 
Gross Beta 
Seleni1.111 79 
Stronti1.111 90 
Techneti1.111 99 
Iodine 129 
Urani1.111 233/234 
Urani1.111 235 

raniun 238 
~ota Uraniun (ug/g) 
Neptuniun 237 
Plutoniun 238 
Plutoniun 239/240 
Americiun 241 
Curi1.111 244 
GAMMA SCAN ANALYTES 
Sodi1.111 22 
Potassiun 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobiun 94 
Rutheniun 103 
R1,1theniun 106 
Tin 113 
Cesi1.111 134 
Cesi1.111 137 

DUPLICATES 
Page 1 

SlMMARY DATA SECTION 
Page 16 

4.0 
12 60 
3.1 .• ... sf/•· 
4.6 : , :• \ 

~:~:9 ·.• •···•·· ~?f: : 
0.44 
0.14 
0.44 
1.5 
0.006 
0.011 

0.019 
0.012 
0.012 

1.5 

.... ·•·0:2: ·· 
·• .. •··as : .... ·-: .. 

<!A•/ · 
. 0.3 

•' <i ~Ci0S\ 
:aroz:=. t 

•··•o}oe: 
.•·.•·••· cvoz::. 
,·\o.}:o.f:·• 

... ?{j.t, 
· •<~~:aa• 1• 
\/0]09} 

.... ,. · .•: 0·~·1 .;.:-/••· 

i t oip9( 
·· ·•·· oJf · 
••• ~It 

ci~ { i 
•.> o.i •:>. 

10 
10 

1 

0.5 
2 
0.3 
0.3 
0.3 
0.1 
0.2 
0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 

BOA /. ·• 9~7 . 
BOB \ ;o ·.· 
SE_L ::<;5'.3 
y 

TC 
1f"""·:·'-~I 

u: .... . 
U··• . . . 

:u:.::: 
•u.= . 

23 

u 
u 
u 
U_T 
NP 

PU 
PU 
TP 
TP 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

GAM 
GAM 
GAM 
GAM 

5.1 
14 
2.0 

12 
0.14 
o.n 
0.39 

:::::::I ·:::: ::•· J 

'\( 3/: :.,.. . u 

o:~\•.•••· 
·.·... i\~:!tii:'• u 

~:~~ /::!:'.~;t;;!lli!lli:i:1 
u 

1 • 8 . •:i2fil:12 
0.008 . 0)9'.t if: u 

~:~~~ '/ ·~~:~:!:} ~ 
0.015 <e.!p.j :::::::: U 
0.015 ,,::o::;:pt.r• u 

•·· o:'.os : u 
0.89 

::::=:z;tj 
) 28\ 

0053 

Lab id __ TMA--=N __ 

Protocol WHC·HASM 
Version Ver 1.0 

Form DW·OUP 
Version :::.2 • ..,3_0 __ 

Report date 05/05/94 



Case/SDG 93· 263/7341 
Contact N. Joseph Verville 

DUPLICATE 
Lab sa~le id N403028·08 

Dept sa~le id 7341·008 

X moisture --=3:..:..3:.... __ 

ANALYTE 
DUPLICATE 2u ERR 

pCi/g (COUNT) 

Ceriun 144 
Europiun 152 
Europiun 154 
Europiun 155 

226 

QC 18237-46,18549 REP#1 
QC 18237·18246 REP #1 

DUPLICATES 
Page 2 

SlMMARY DATA SECTION 
Page 17 

0.15 
0.34 
0.097 
0.34 

TMA NORCAL 
SAMPLE DELIVERY GROOP 7341 

'BOBFF9 ·.·· 
-._. ,• 

:- ·· .·: · ·•· .· .. 
••, • . 

DUPLICATE, cont. . ·. / I 

ORIGINAL 
Lab sa~le id N403028·01 

Dept sa~le id 7341·001 
Received 03/04/94 

X moisture _3_._3 __ 

Client ~estin9house Hanford 
Contract MBH·SW-069262 

Client sa~l e id !!,!BO:!J:18~FF!:.:!9~-------:-:--:-:--
Locat i on/Matrix 216·U·8 Crib SOLID 

Collected 02/24/94 
Chain of custody id :::..:00::.:::6..:..:48a.:.1 __ _ 

MOA 
pCi/g 

ROL 
pCi/g 

QUALi- ORIGINAL 2u ERR MDA QUALi • RPO 3a PROT 

, uo;rc•· 
,\.=o~r .=.••· 
>· <L2 ·· 
: d'.i.:: 

0.1 
0.1 
0.1 

FIERS TEST pCi/g (COONT) 

- 2,j 

0.092 
0.19 
0.056 
0.19 

pCi/g FIERS X TOT LIMIT 

·:::<::.::::~}: 
::\.=:tl:} 

0054 

Lab id .:.:TMA=N __ 
Protocol WHC·HASM 
version Ver 1.0 

Form DVD·DUP 
version ..,2.,..3~0 __ 

Report date 05/05/94 



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF&-TMA-728 

eoei=i=~fM~1ze 
: ~:rc>iiii ~Ph.~:·· 

...... . ······ ··········· ·· 

...... ..... . :; . ..... .... , .... ... ;. 

: ; 

.. ·· ··· ··a.mp,. ID: i BOBFF8 eOBF02• : BOBFG2'~"f'BOBFH"i~-·(eoiiFt:ii ;.: ·1· aoBF.H2~""( BOBFH2• 
.... ...... . ... ..... ..... ... ..... .. ... Lab iti: i 734·1~1" "7.3.41:::002::t1.3.'.'~~ f ~ i~ ( t~{1~:t ·1i4f~ t :r 7341-004 

, .. ·Aiiquot:') 0.1 : 0.1 , 0.1 , 0.1 : 0.1 : 0.1 , 0.1 : 
. . Detector:': 104 ! ··: : f1([ 114[: j~(" . ·,,er: . ii(: 105 1 

Count time: : 100 : 100 : 100 : 100 : 100 
Alpha cpm: r 0.58 • . oj4 T 

100 : 

..... ~,ih.~;~:k.~([. ~:~1:: o.o45 r 
Alpha, >aalk: : 0.008 : 0 : 
· Alpiiii: eit:' t· · ·· · o:faa · · 0.1a , 

······ ··· ·· ·· ········· · ·Aii>iia Reeuii'caic:: r 10 • 20 , 

:~ttt!til~itH 1h 2
~ : 

······· ~P.h.~ ~°-~ ~i>~(I · 4 ·· ····· 4 : 
Beta cpm: j 40.2 ' 

..... ...... .. . ..... :::. :: .. ..... .... .. . : : ~k~i( [ :::· ····· 1:253 
Xtalk: . 0.287 

Eff: ' 0.42 : 
... .. . .. .. .... .... ···· ···ee1a Reautt C&ic:: .. f 41e 

.... . . ·eeta Reault Rptd: 'f ........................ ..... .. ·eeta 'MOA' C&iC:. ·r 412 : 

8 • 

2.48 : 
o::w t 

0.008 
0.18 : 

2.50 : 21 .23 : 2.81 : 
0.052 ' ... o:oss ;. . 0.081 • 
· o .. :. o.ooe o • 

· o:1se· ' · · 0:168·, o:ie • 
73 

. .. . ii i" 
... _. j . ... . .. . ... . 

71 : 
72 : 

.... .... ... -.. . .. .. . ·· ·· ··· ···i·•· 

280.61 : 
1.414 : ..... .... ... ... .. 
0.258 : 

3 : 
·· ····· · .. ··;·· ···· ····· ······· ····· ·•···· 

2245.27 : ... ioaa : 
0.258 : 
o.422 T 
23898 : 
24390 ' .. "5 : 

5: 
.. ... .......... . . ... ...... .. l. .. ..... .... ... .. ... L . .......... . 

100 ' 
6.87 . 

0.024 : 
0.008 : 

0.18 ' 

838.82 . 
i:i37 : 
0.258 : 
0.423 ' 
8750 . 

8 = 

B0BFH4" 
7341-005 

0.1 • 

······· ····· ···· ···· ·· :- ~LANKieoei=F~UP1 

.. .... ........ ......... 
7341-005 7341--008 · · ... ox ;· 0.1 , 

7341-007 
0.1 ' 

11e , :: J~f .: 1oa ·i · 11a , 
. 100 ' 100 : 100 • 100 : 

1.68 ..... ... .. ......... . ~-
0.041 : 

O = 
··· ······oj 4z ·=•· · 

6.68 • · s::ii : 0.08 , ......... ; 
0.032 I 0.081 I 0.069 : 
o.ooe , · o:ooe·: ··· o.ooe , 
o.14i : ··· 0:102· 0:088 • 

228 ".:.:1 

0.285 : 0.297 : 
0.421 0.412 j 
9442 • . . . ·240 ) 
9848 : 

8 = 

237 • 
5 : 

8 : 

.:.:1 
. .. . ··· ·· · ·· ••:••· 

8 ' 
a , 

· ·· 1.s1 • 
···· ·· ···1"164.' 

0.318 : 
. 0.407 . 

4 ' .......... 4 

7341-008 
0.1 : 
114 : 

100 . 
0.35 ' 

0.034 : 
0.008 : 

0.144 
4 
4 : 
3 : 

4 
30.59 . 
1.414 ' 

. 0:264 
0.421 ' 

311 • 
315 : 

8 ' 
8 

: •s~PARAT~ ~.lJ.~~.FOR GROSS A~PHA ND GR<?SS BETA ANA~ YSES WE~E .PERFO.Fl~ED ON SAMPLES 8-0BF~2, B0BFH1, B0BFH2, B0Bf.~4. NO QUAL~FICATI<:>~ IS REQUIRED. 

B0BFF9R.WK1 

0 
0 
CJ1 
tit 

'-...0 
:.~ • ..j 

L"-1 
c.n 
f'.-:) 
~ 

• f"."s-j_ -u, 
---....,j 

10-Jun-84 



0 
0 
(J1 

O'l 

SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF&-TMA-726 

: Selenlum-79 
I••· · •· · · ·· ···•"• 

.. ···•····"···· ··• ··· 

.~f>l1tlr:>: 
lab ID: 

Detector, LSC: 
Count time: 

········ ··············· ..... 
Detector Eff: .... ... . .... ;:::::::·· 

........ .. ... .. .. ~111ple .c11.111: 
.... 8.~~~ .. c11.111:. 

Yield: 

B0BFFII 
7341-001 

4 
150 I 

··•··•····! 

0 .989 I ····:;i1s : 
15.05 i 

0.5403 : 

·····:-······ 
. . 

aoaFa2 aoai=H, -:·eoei==ii£:""ifoei=H• ·( oo:.:Si:ANK ·oei=F~ufi 
7341-002 7341-003 '. 7341-004r 7341::005.[_ 7341-007 734H)08 

..... :. : 
4 4 ' 4 4 ; 4 

150 150 : 150 ' 150 ; 150 
o.338 o.859 , o.406 : o:s12 r o.518 
14.24 ·,£es·: · ,ioa i ·····ti1sT ·· ··· ··· 14.95 

15.05 
0.7584 

····· ,s:osr· · · 15.05 : 15.05 : 

150 
o."sfa , 

· ,,ii1 : 
15.05 i 
0.501 · ~-~f ·· o."eaie ' ·· o:a2s1 :··· 

. 0.~I~~r: 1 , 1 , 1 ' . .. ·· ··1, . 
. . ~!Clll<lt: ..... ~:5452 / ..... ~:~.4.5. . : A-~2.( : o.~1#r·· ,;_5075·: 

15.05 
0.8844 

1 1 
0.5012 j 

Reeultcalc: 
······ ··················· 

j ... . .... . . . ........ .. . .. . . .... ':"e.~~.,.l:'t~:. 
MDAcalc: ................. ... 

... ~[)~rr>t~: 

BOBFF9R.WK1 

-5.28 ; -2.83 -4.88 : 0.13 : .. ··.:.i43.: 
-s.2a i ......... ::2·.-14 ·······~:ae·r· 0.13 j -2.43 ; 

·· ·· ·· ·· ·:3.41 5.2 io f .:;;: · :: f~ T 
3.4 : 5.2 3.1 4.8 : 2.8 : 

····· ·· ···• ··:·· 

0.5 
--0.20 
--0.20 

. : ::~(1~ : 
-1.19 : 

3.o ······· ·s:i' 
3.0 5.2 : 

08--Jun-84 

L..~ 
'--.ol"1 
f'.) 
~ ,. 
f:"--2. 



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF&-TMA-726 

·····• ···· ···"• ' ... ................ . 
Sample ID: : B0BFF8 

.. .. i.Aii io: ' 7341-001 

Detector: : 
Bkg: : ··············· ······ eooiitniiie: 1 

.... ........... ....................... '.(8()Cl)ITI: 

205 
0.388 

50 

188.738 
54.412 

8.88E-05 
0.9983 
0.7887 

1 

1· ······• .. ·•· •·· 

;······•········ ··· 

0 
0 
CJ1 
--.J 

. . . . f;J~P.9.8.'1 :rime, ~~Y.~= 
Lambda: 

· ··· ·· · ····· · ··. 

C>ecay: 
Yleld: ' ·· ·· PPr. iiori:: , 

Aliquot: : 
· · Produiii: ' · 0.7838 

C-zero: 215.2921 
P-Factor: : 1.859 ............................... 

Reeult, calc.: .. . ............ 
Reeult, rptd .: • 

······ ···· MoA;iiiiiii:: :···· 

·· ···············•••••• ~~~:•,i>~f ,·· 

180.28 
180.28 

0.43 
0.57 

BOBFF8R. WK1 

BOBFG2 
7341-002 

208 
0.443 

50 
711.359 
53.412 

8.88E-05 
0.9963 
0.8282 

1 

0.8232 
98.4058 

. . . . . . . . . . . 
1.859 
80.73 
80.73 

0.45 
0 .59 

B0BFH1 ....... .. .... ..... 
7341-oo3 

213 
0.487 

50 

14.842 
50.412 

8.88E-05 
0.9965 
0 .8413 

1 

0.8384 
17.7029 ...... ....... 

1.858 . ....... ........ .. 
14.82 
14.82 
0.48 
0.80 

··· ·i ................. ; .. . 

· eoai=H2·:-eoai=H·•· : ac-Lcs 
·7341~ : ,s:.·1~5 ! 7341-008 

2ffT" 21sJ 20e 
0.758 I 0.399 : 0.443 

· ee.o.::1r · 50 : · · 822.87 

3.844 : ·· iz:295 j 12.3TT 
... 49:41£: .. 48.412 • 

e:aee..:os· :·e .8eE::05 • 
·•• ··o:• :····· o:9967 ·•·· 

o:aifr : o:,ile4 : · 
'" ' 1''t' " 1"'." 

········· ····· 1 • 1 :· 

0 

8.88E-05 

· o:a353 r 0.1210 • ............. .... . 
":eo211 11u458 , 14.8300 

1.0000 
0.848 

1 

1 
0 .8480 

1.858 • 1.859 : 1.859 
....... i~( : 83.27 : ...... ...... 1.2.-.2.~ 

3.85 . 83.27 . 12.80 
0.18 : ·o::ca·,· 
0.24 : · o:e:iT · 

0.12 
0.111 

ac~LANK eosr=i=~llP1 ... .. . ...... ······•···~ 
7341--007 

210 
7341-008 

201 
0.4111 0.432 : 

........ 6.6.<>::3!> ~!-2.2. ; 
-0.788 95.418 : 

0 54.412 ' 
8.88E-05 

1.0000 
0 .8407 

1 

1 
0 .8407 

-0.11349 
1.859 
-0.78 
-0.78 
0 .12 
0.18 

8 .88E-05 • 
0 .9963 : 
0 .51114 • 

1 : 

1 • 
o:s1is • 

184.3818 : 
1.859 

154.41 

154.40 ' 
0.72 
1.31 

07-Jun-114 

"~~~ 
,,,.j 

r-~2. -U'"1 
;,,,_.£, 



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF&-TMA-728 

!Technetium 89 
I ••• •••••.•.' • •. • · . •. •·• 

......... .. ........ . .................. . ···· ·············· 
Sample ID: I BOBFF9 BOBFG2 B0BFH1 

Laii io: ,· ·™·;::.001 : ·™;-:.:ooi ii4i":.:OOa 
Detector: : LBG 1!i ' .. iiicffo. .. LBG 11 

. Net, ·cjiiii: [ 0.81 : 1.ee 2.88 
I ••••• • • ••• ••• • ••• •••• • • •• • • ••• :: ~~re: ! .. si:.aiT 52.482 . ·so:11i 
.... ... ... .... ....... Lambda: ····•··9iE~T 8.G1E-o9 8.91E--08 

Decay: : 1.0000 I 1.0000 1.0000 · ··· ·········· · · ······ · ·· · ·· · vieid: ·, · o:~ :: : · o:s,iaf · ·o.ee1i 
Aiiiiiiiit:T 2.01 : 2.02 2 

0 
0 
en 
en 

BOBFF9R.WK1 

P~i:.cioi: : 2.34Ci r 2.340 2.340 
eoont. t1nie:r· · · 20a.n · 141.1 · foi4 

· Bkg., cpm: 1 0 .8 = 0.54 0.48 . : :::~~eult; caic:: 1 . ·o:u I 1.01 2.38 

.. . . ~I_U.~~ .'P.t~:= ·o:aa :- ··· 1.81 2.38 
MDA. calc.: ' 0.38 ' 0.27 0.25 

..• .. .•........... ·· ·•i 

~[)~~ rpt~:= 0.40 : 0 .30 0.27 

·······:· .. ··· ···· ··········:····· 

.. :r:::::::::::::::::r· ················; ......... ! 
eoei=H2 : eoeFH4 : eoei=i=i:.:tiuP1 ac-Lcs ·ac:.:ai:A°NK" : ·™1~-r-™1::.005·r ····134·1~·-··r· ii4i:.:ooa····r···-1341~·io····1 ... ~:~:ILL:~~:Is.:: '. .. ··LBa:j~:::::: '..:··· facie ······,······isa a 

1.35 ' 1.18 : 0.8 ' 21.11 : 0.04 : 
48.112 :- 4-,::.a:t 53:#2.J: ·· · · o·: · ·· · o : 

ia1~~T ~:~Ie.~ L.. 8.s1 e~.L ··a:a1 E--0a : · ,:e1e~s : 
1.0000 I 1.0000 I 1.0000 : 1.0000 : 1.0000 I 

. ·- .......... ;. .. . ...... .. .......... .... . ............. ; ...... .. .. ·············• 
o .. llfS(L:.: f~:t.:... . ~:t1C>~1 L.... o.4874 : o.5778 , 

2.01 I 2.02 : 2.02 ' . . . 2 ' 2 ' 
. .. . . .. . . . .. . . .. .. .. . ......•.......... ... 

2.340 : 2.340 i 2.340 : 2.340 ' 2.340 : 
· ·· ·104 ,· ·· 1 .. ,T: · ·141 .1 : .. :231.s r: ::: :: · · 11a·.e : 
o::.a ·:· ·· o.8 , · · o:s-., r-· o.54 : o.54 : 
1 7 . . . o·ii3 ·' .. .. o.ee I 22 37 ' o:04 I ......... '.~ ... L .. ........ : ..... L ...... ....... ........ .. · ' 
1.07 : 0.83 : 0.89 : 22.37 : 

· ·· ···o:2sT ·······o:2•·} ···· o.2s-r-··· ·· 0.24 : 

. §~tr········ o:2tT ........... o:ia : :::: f~~ l 
····· ··· ·········· ·•·· ··· ···· ·· ........ .......... . 

0.03 : 

0.23 I 
o:2s : 

-



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF9-TMA-728 

··········; .... ............ :-···. 

·····························••··· ······ •~:;ri~!~i~:. •:•:~~~F.~..... BOBFa2····:· BOBFtff·)··eosi=H2· :··eoa·i=ii4··: ····~LCS····T QC-BLANK :eoBFF9-0UP] 
,. ......... .. Lab ID: 7341-001 : 7341-002 ' 7341~°[7341:.:00.. : 7341~5 1 .. 7341:.:cioe . .7341-007 : . 7341-008. ·< 

... .... ... ....... .... .i:>~t41C:~<>r: . . XSPEC14" 1 XSPEC14 i xsi>ec·1rxsPEC.14!XSPEC.14:·· xsPEC.14 XSPEC14 : ·xsPEC14" 1 

........... ........... Count Time: 400.3 ! 403.aa ! ·· 425~2fr· 11e.045 ! ···;-ie:749·T... 111.os1 ! aos.ss : . ·····41!f95·1 
i··· ··••: ::::::::::: :.········· .. :~r.a.~•c•~~: ....... ::::~:r :············o.552 : ······o:e11!·· . ·o:e23 ! ... ·· o:530 I• ·· ·2a:.~1if L .... •a.:~ :::.. 0.633 

. . El~~ .. c.P.111:. o.584 • o.1oe • o.es o.678 • o.358 : o.ee2 • 0.818 • 0 .61 • 

.... ........... .. ~~~o.~~:C>itll:: . . ~":~ i 17.03 ' 11:iii ' 11:~ r ·20:33 : 1S:sa t .... 1~:~~ L 18.80 ' 
......... ...... Ell11n.~.c.J1111: . .......... ::<>:~~~ .. L. --0 .. 1~ [ :-::():1.~~ .l ..... -::0.:~ . .l --0.099 • --0.0~) --0.099 I ~-1~~ j 

% Blank Std. Dev.: 35.42 • 35.42 • 35.42 • 81 :o~ L . "1 :~ : 81 .08 81 .08 • . ~ -e.3. j 
.. ~1t~cp111: 0.042 j --0.028 : o.oiii : 0.048 : 0.279' 22.519 : . 0:052 ! 0.088 . 

Lambda: ~--~I:~ L_ 0.OOE+()() L~:ooe:.:00[:~:()C)~~:::~:ooe~· i 0.OOE+-00 o:ooe:.:00 ' o:ooe+oo 1 
~r. [)11~: 60.408 48.888 • 48.972 • 55.711 • 66.415 , o • 67.~1 ... • 

. [)~~=. 1 • 1 • 1 • · · ·n . 3: . , i 1 • 
Yield: 0.6738 • 0.671 • 0:9341··: 0.6444 i 0.8593 0.9032 i 0.9657 : 0.6632 : 

... ............. ....... . ......... ~~~~-~~~- 1.01 : 1.02 : --- . "i01 .. f ····•··· ·i04 .. I ······ ···1~03··; 1 1 ! ················i:Oi .1 
PPT. Corr.: 1 • .. 1 : . ·1 [ · 1 : f: . . . . · 1 · 1 : .. ( j 

···· ·· ... ·. ...... · Pr~~~t= 8.aoe--01 • e:«e~1: e:41f~( (,oe:.:01 : e:iae:.:01 : · a:oae.:.01: 9:1113~~1 :. 8.1oe~1; 
r-· ·· .. · · · ········· P-factor: 4.57 : 4.57 : 4.57 \ 4.57 ) 4.57 ! 4.57 : 4.67 : 4.57 j 

.... • : ···· ····· . .F.'~~~ C:::alc.: 0.13 • --0.08 ... o:2ii .,. 0.14 • . . o:iisT 61.32 .• . ..... 0:ff . 0.20 

I ••• • • • • • ••• • •••• fl9911lt .fl1>.•~'.:. ~:13. i --0.08 : 0.28 ~'. ~~ : ~'.~~ :. ~1 .32 : .. o'. 1.1 .: 0.20 : 

0 
0 
CJ1 
co 

BOBFF8R.WK1 

MDACalo.: 1.74 • 1.81 1:~7 : . 1:~~.[ . 1.40 : .. .. . 1 .. ~1 .. L 0.99 : 1.83 • 
~i:>~Ai>td:: 1.74 • 1.82 • ... .. .... 1:~~ .. l 1:~t 1:35 ·, 1.n : o.9" : 1.83 • 

........ o 
' .-...j-

~ r~.,,; 
=-1,;: -. 
~}_ 



9, .. 11.s·zu r\ 16? / J 1,..(, I.,. 

SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF9--TMA-729 

' Uranium 233/415/8 

s.m , 10 · eoeFFa eoeFG2 eoe;:·H·i ··~ --ec,eFH2 eoaFH4 ···ac·'i:.cs··· = oe-aLANK \eoaFFa.:.:iiliP1 
· ··· l.:·ioH 7341~.,· ·· · 1341~i : 7341~o3j :w1~04 : 1ii,~s·:· 734;-009 :· --1:w1.:001 ··1····:;34,-.::oo,··· 1 

........ Detector: ·······~1 : ...... ·•~1a-r· ss-20 ;·. ··~ifr·,··· --~23·;······ ~24 .... ·-·· ··--~2s····--· ..... ~2e········ 
Smple.cooiii"iiine: , ··· ··-- ··;·eo:95·! · 1so.8s : · 1so:as·"f······s1·1:43 ·:· ···,·so:iis ·:········· •·1so· .. asT .. ·· ::55.o.:ii#::: ·········150·.as·'. 

········ ·········· ··· ·· ······,i;ir"cooiit:·: ······;·;·2:012 , ·• · frzjia .. :· 112.128 : 1111.283 , i1£i2a·:- 112.128 , 112.128 : 112.128 : 
··· · ·········"ieroii.ine: ; ··· ····ss:33oi : ·· se· .. ii4 :· ··· sa .. ii4-r··-- eo:334 • 91 .334 , · ·· 11i.faii :-···· ··fr2:12,·' ··· ·· ·· ··55:i34·1 

eoo:·ir.:c«·if·i>in: ' 10.43 : ···· ······10· .. 43--1 10:43·;· ·······;·0:43 ·:········1·0:43 ·:··· ·· 10 .. 43·-:-············;-o.43· :··········· ··· 10'.43·1 
::::::::::: ...................... s.~~:c.~iii~:n.i .. =.l ::::::~ :~fT:.. :~~.:~:::: .. 2~:~::;:::::i~f •,· ... 2.8.8.2.:~.: ...... ::)~i3i·, ·· ·· ··· 2ea2:~ ::::::::::J ~:.:i.i.:) 
..... .......................... ~ .~.~1tr.c:~.11t11:. '. .. ............ . ??:5 .. L. . . .... 3-3.C' .. ( .. ........ 2.7.~ .. l ... ........ 1.~~ .. [ .... ...... :3!ill . .: .......... ........ 3.'M.l .l .. ... ...... ... 2.~.! ...... .... ....... ~ .) 

Detector elf.: • 0.4172 I 0 .278-4 : 0.287 I 0.0345 : 0.31Sle : 0.3221 : 0.3074 = 0 .3238 : 
· ········ ·· · ··· ··· -i,eiit:· r ·· ····o::.1ai , .. . ··· ·· ·o·.iefr .. 0.8112 , .. .. o .. iii73 ' ····"o:111a··,----·· ····o::.;aia·"· ········o .. sa13 ·: ······ ··· ·i,:8540·: 

•· ....... ... ·· .. ... . lJ:-:-~~'. .gron..counts: : ······ ·· ·· ·· 111 ;· 
~238.,b.k.~d.c:~.11t11: ..... .. ~ .. L. .. . 

tracer interference counts: : 0 ' ; ··· · · ·•· ···· · ··· · ··· ··· · ··· ···· ·· ·· trac•r·etif".c1.;; ::"i .... ···· · ·· 0 ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -~ .... .... -.... ......... . : ..... . 
U-235 interference count•: • O • ··········· ··· i:;:~i3i;·ii,i.cooiiiii:" ., ............... 11i ·,··· 

•·· ·· ···· ····· ········ ··········· ·-·-············ ······· 
U-238, Lambda: : 4.23E-13 : 

············ ····· ·· · 
... .... ll.-::2.3.8.!.i:>41()41Y._~<>r.r: 

.... .... lJ:-:-~~'..~r.~ .~ .11!11: 
1.0000 I 

······· ·· •i .. ,, . 
3 : 

o: 

12~ ::.::· · 1·2~r · · .. 21~::::··· ··· ···· .. frr ·· ·········· ·· 1· ;·· ··· ·· ·· ···· ·194··• 
0 : 0 ' 0 : .. O. .L. .... ..... .... 0 : :::::::: :::: :::::o.:; 

.. 8.°-7. .L 
o : 
o : o : o : .. ... o .. ' ................ . 0. . .L. ............... ~ . .L. .................... O. .i ····· ···or···· ·"o"T .. .. ........ 0.=······· o , o · o : 0 ' 

······T :····· ·-.- :···············a·,... ····--21··• ······ ··· ···· ···· ·2a·, ·· ·· .. · .... ·· ··· ·· ·o··=·····················2 , 
.. . ..........•• . . -~ ....... .. . . . ... . .. , .. ... .. ...........•.. . .. .. ... .. . .. . . . ! ... •··••· . ... . ... . . . .... . ·=··.. ... . . . ... . .. ... . .. ... .. .. .. ............ , 

eoo = 1231 : 12n = 2132 : «a : 1 : ....... . .. ... 1~ ; 
4.23E..:1:t .. :2:ie..:13" ·; .. :2:ie..:13 : :..:2:ie..:1:i··\·· ·····4 .. 23e..:1i -t ·····4:2ie..:1a :· 4.23E-13 • 

.. iooooT ··· 1.0000 T ··;-:0000 • · 1:0000 T ····· ··· 1.0000 °··········1 .. oooo··, .... ·····;·:0000·: 
····· ·····es T···· ·: ::: ::t±::::::::::::::::1.~T:::::::::~~r :: :·············ia.fL::::::: :: :::: :::r :::::::::::::::::jf 

0 ' 0 ' 1= 1 : 1= 0 1 o : ....... '-:1'.:~~.• .. b.~~~. c:~.11t11=. l ..... tracer interfwence counts: : 0 : ·······o·r ... ...... "o" :······ ...... "o" :· 0 : .... 0·7················-- o .. : ····· ·· ····· ·········o ·, 

....... ..... ..... .. .. . ··1ncer·iitis"."dev: :" ·= .. . o : ... ..... ..... ::::o.::: :······ ..... 0........ ..... o : ::::::~:::::::::: :: ::· .... :: o.:L:::: ::::::::::::~:r ·····•······· ·····o·i 
: ···· ··· ·····u..:2ii·intert.ence·counts: • .. o .. =· o • . . . .. "o"T... . .. o : o : o , o : .. ··•·· ··········o·: 
········· ········· ········ ··· ~m:·ii•t·couiiiii:T······· ·· ···· ····3·:·· ·:.:::: :::::: :: ::~ :::.:·· ····· ·· ·;;:;- ·r ······ ····· 18 : ···· ··201··:···•··· ·· ····· ·ia1···;-··········· ·· ::::~::L::::::: :: :::::::::t( 
:. ... :::::::::::::::::::::: ::: :::~~;:4-iiiwa:::[ ... 2:eie~·fr : 2.81E-12 , 2:s1e-12 T2:e1ii..:12·:·ia1·e~12·:· ··· · £97e..:1i r-···2:e1e-12 , 2.S1E-12 : 
. lJ-235, Decay corr: : ·········1-:ciooo•T··•·· .. ··1·.oooor · ··1 .. 0000 ·:···· i oooo ., i :0000·-:---- ..... 1:oooo·,··········;-.. 0000·T····· ··· ·:.-:0000·1 
1·::: ::::: ::: ::::::::::::::lF.#.s.::tir.-.n.~frr.a.ii~:J::::::::::::o.:~~:L::: ·· ··••· •o·."ii2ii ·1···· · ·o· .. a2e·r····--o:12ii ) :::::::o.:~f:::::::::::::::~)#.e.:L::::::: ::o.:~~r ::::::::::::::~:~#.e.:1 

.. ........... ... . 'J.~?.:3'-~'. .~r~.~ .11~11: 132 I . ::: ::: ::::t~:~:::::::::-- \2a··:· .. ···1·1u· : 2283 ( 438 : 2 : HIO I 
U-23314, bkgd counts: : 1 = 2 : . ·· ··1 r· . 2 : ..... .... .. i T... .. ·1· T° 2 r- ··············· ···· ··1 · 

.... :::::::::::::~~~:i~~~~:~~n.i~=i ....................... , .... ··················i" -r·· ······ ·· ···o- :···· ·· ········o··:·· ············1·· :· ·············•·· ··--1·: ··········· ···· ·,;--: ·· ···· ················r 
~ atd.dev.: I O : ················ "o" ·' ··· · ······o- ·[···· ·········· ·o ·,·············--0-- :··· ······ .. ···········o·T°····· .. ···· ·· ···o··,·· ·· ··· ·············--o ·: 

•········· ····--u..:2iiin.ter1«iini:e.cooiitii:" 1········ ····· ··· ·--o·· :····· ······ ········· ;;· -;····· ··· ···· ·-.- ·r···············a··:···········--23·1 ..... :: :3.fL::::::::::::::::( ::::: :: ::::::::: :::::r 
... ··· ·::~~~~4.::n.~t:~~rit~:::c·· ······ ··· ,:w ' .. . ··· ···10s .. , ..... faa( :::::::::1) aji}:::::· 22~:1: .... .. ....... ~5..L o : 158 • 

U-2331.4., .'-:-mtx,fll: : 1.17E-08 : 1:17.l=.-::0.8.) 1:1!1=.~ .l.1.:~!E.::<>~ \ 1.:171:::()~ ; 1 .. 17.1:-::0.a. .L .1.:1!1:::()~ \ 1.17E-08 : 
.. .. lJ~2.3.3.'~!.1?41(lllY._~<>r.r: .: 1.0000 = 1.0000 = 1.0000 = . . . 1 ... ()()()(). : 1.0000 : . ~:<>o.0.0. ~ ... ... 1 .. 0.000 = .. 1.:()()().0. : 

... ..... .................... .. ~i(!.UClt: : ....................... .. ... ....... ... 1 . .l .............. ~ .. \ ............. ~ .. ! .................. ... 1 .. .:. ........ ... . ~ .. : ...... .......... ...... 1. j 
.... ..... ............. .. . lJ-231, r~.":1.lt. .C:ll'C.:= .. i U4 : .. . .. . 8 .. 3.fl.L. 21.01 : .. .. .. . '.42.:~ .. : .... ... 27.98 : 5.2a , 0.02 ' ..... ... ~:~.; 

U-238, result rptd: : 1.94 ' ........ • ... ~ . .l.. .. 21 .08 : 42.58 ' i1:99 ·: .. .... .. ··· 5:2in ··--····--····o:oi ·: ······ 2.2a : 
· ·· ··· ................ ···iF.~:~:o.A·caic::··•·-- · ·······o:o:. ·:- ...... ~ ... 2.1 . ..;. 0.21 : ·· ·······o:sa ·•· -- · --o:ii· :········· ·· .. o.:3iT······· ··· ·o:o:.·-:-·-- -- · ······ ·c;-:fa ·, 

······ ·· ··········· . ~?.'..~°-~ rp~d. := ~:.11 .. : .............. ~ ... 2.1 . .t ::: :: ::o.:2.~::::-.:::::::0.:~( · o:ii-- :···· ···· ··· ·· o· .. aa r······ ····:o.)~T ······· a·:;-.- : 
U-235, result calc.: • 0.06 : 1.10 , 1.611 : 3.16 • 3.29 : 4.01 : 0.00 : 0.29 : 

.............. ..... ..... . ~2.3.5.:.r~.81:'.lt. rptd.:=. :. 
U-236, MDA calc.: 

··· ·· ··· ··· ·· ········· ·········· ·· ····· 
....... .. ~~'..~ .O.~.rptd.:= 

U-23314, result calc.: : -------------·-·· ·· ·····u:.:.m.i,:-;eau1t·rptd~:-·f 
··········u~fa:ii4:MDA.caic::· :··· 
. . ::~:aji(~.O.~.ri>t.d.:= .. [ 

BOBFRIR.WK1 

0.06 : 1.10 : 1.611 : 3.15 : 3.2a : 4.01 o.oo : o.29 : 
·· ··········· ·i·········· ·············<· ·······• ·l-· ··· 

.. . ~ .. 1.:l.L . 0.:1.~ . .L. ..... .. o.::s~ .. : 0.13 : ·····--oj i ::· ............... f 1):L::::::::::: o:1s .. :· ·· ···· ··· ·· ···o·:1·a ·: 
0.11 = o:1s .. : · ······· ··· o·.fa : 0.13 I 

1.82 : 
0.13 ' 
a.ae : 

0.19 : 0.31 0.12 I 
21 .09 : ···· ·· ·37~92··; ·······29jij"i" 

... ·ia2·: ····· a:u--:· ii:io .. =·· 37.93 : 3'1.83 : ...... ........ .. . 
0.10 ' 0.23 0.28 • 

....... ~:~1 .. : · .. o:i, .. , · ··· · ·o:2a··;- .. .. 0.:fSC>. : .......... O.:~ .. : 
o.eu 0.35 I 

4.n ·T··········· ·ioo .. :····· ····· ·· ----iio·1 
0.00 ' 2.20 : .... .. , ....... ..... ..... . 

0.34 : 0.16 : 0.16 I 
••• • ••••••• • ❖•··· •••••• •••••• • ••• • •• ·······•··· · · ··· · ···· .. ·-= 

0.35 ' 0.18 .:. ... ... .... .... ~:.1.~.l 
. . . . . . 

.. ·· ······ ·· ····•·· ····· ···· ···························· ....... .. .... i ............... .. .. .. .... ~ .. ................. .... ~ ....... .. .... .... ........ i 

0060 



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF9-TMA-728 

: Total Uranium 

· · Stan
0
it_:!~ ! : :: i~i~~

2
:iiity

8
:
5
: i,' : _ s.miii• io: r Lab ID: 

. o:1se , TT8 : ··eoei=i=ii .... f 7341::001· 
0.521 2587 : BOBFG2 [ 7341::0C,2 

..... . :::::::::::: ::: § ~7.f ........ 498( BOBFti( [ ?3.41-003 

2.003 I 12729 I B0BFH2 I 7341--004 ............ .............. ·········•· ·· •······· ·· ...................... , ... .. ....... . 

!··•· ····· ·· ·· ·· 
, .... ............ . 
··················· 

0 
0 
a, ... 

BOBFF9R.WK1 

4.881 23435 : BOBFH4 : 7341-005 
18.27 : 

.... ..... ................ ~.~41: 

73980 : QC-LCS : 7341-00S 
OC:.Si:.AN K. f ·1341 ~1 

2.°0E-04 j BOBFF9-0UP ' 7341-008 

·····"~·· ... . ~w..L. lnten1:·1 Cale, . .. !=lf)t~.:: . ·-:- [)ll~tlon 
· ··:::::~1.#~:T: ::· o.95 o.ean ' 100 

20120 : 4.04 4.10597 : 100 
. , .......•.... ... . •I . . , ... 

58348 : 11 .91 12.11221 100 
8828 : 

m12 ' 

1.97 1.98931 : 1000 

11 .58 1i11ese·i .. · 100 
•••.••• ••.•••••• ; ••••••.•..••.. . •. ··· · ·······•·· · ·· ··•··••❖ 

18403 : 3.29 3.28117 : 10 

~.05 
0.83 

0.038 : 

100 

Amount Prep. 

~f~i?c · .... Y.«>i~~! ..... l 
0.25 0.02 = 

0.25 0.02 : 

0.26 :: : :o.:~r . 
0.25 0.02 I 
0.25 0.02 I 
0.26 
0.26 

0.02 : 
0.02 : 

Cale 
Reault 

7.90 , 

2.82 : 
0.003 : 

0.26 0.02 , ···· · ·e:ee , 

.... .. !=!P.t~ .. 
Rlllt 

7.90 
32.85 

98.90 

167.55 
93.78 

2.82 
0.003 

8 .88 

~un-94 

=-
L."'-l 
U"1 
r-.J 

. .,,.r: .. 
r--...1. 



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE BOBFF9-TMA-728 

.... . ,: .... ·····?······• ·· ... ...... , ....... .. ... ..... . 
. . . . . 

............................ , s.~pl. ID: i BOBFF8 aoeF02···t·aoei=H1"'t BOBFH2 "( BOBFH4 ·r·· OC-LCS 

······· ··········•··••·1ab·io:··[ ··™·1:::ooi ·™i~z"-r™1·~ T-™1:oo.. -r ·™1::oos·r····™·1~----
0etectoi:· ,· ·•••••••~f~( ······· S&-52;••···•~ •I······~1·t ···· ss:;52· 1············siH4 

· · Nii2•cjiiii:"' 38.11 37.31 : 33.58 14.58 : 28.01 : 38.111 
· ·· iiiit . • ;r::- r 0.121 0.121, 0.121 · ~:1~f i §i~U 0.121 

.. Am243 add~: : . 118.08 ee.08 • 118.08 • 118.08 • 88.08 : 118.08 ....... ...... ...... .. . . . . . . . . . . . . . . . . . . . . . . . . 
Yield: : 0.53-43 

.................. ~~~:~~;:r.:::::::::::::::::·1 o:i-.2.2.3. i.. ... ~.4102 • 0.2042 : o .. :19.~ .. l o.5082 

1 • 1 L. ..... U.... ~L 
Count time: , 1036.02 1038.02 • 1036.02 : 1041 .35 : 1041.35 • ........ .........• 

.. ... ............. .N.P.2.3.7. "'-<1418 f:c:ltl11t~: 4 
<·· . ... 10 : ..... ·1-.-; ··· 10 : 

1 • ........ 2T ....... fl . ·1 f 

1 
1038.02 

2318 

................. N.P.2..3.7. .b.~"~· .c:c>:u.11t~: 2 
Np237 aepec. eff: • 0.388 

·· ···· ·· ··· ···· · · Np237 re~lt calc.: : ·· ·0:004 
.... .. .. ······: N.P.2.~! r.e.~~ rpt~:= : . . ~:~~ 

0 
0 
O'> 
i-.) 

.. . ".f P.2.:S! t.1[)~ c:11lc::: 0.020 
.. ..... . ":41>~:S! ~[)~ rpt~ :: 0.020 

B0BFF9R.WK1 

o.398 . o.41e • · o.• T · o:. r 
~-~2.~ . 0.018 o:oaa r 0.02s '. ·· 
0.023 : 0.018 • o .08e : 0.025 • 

0.021 i ·······o·:os1···~- ... ·· ·o:02f -r ... 
0.0111 • ·· o.oiff r · o.~~1 f: : I ~~C . 

0 

0.404 
4.928 
4.925 
0.008 
o.ooe 

..... ··• ············· 
QC-BLANK BOBFF9-DUP 

7341--007 
SS-53 
33.78 
0.721 
88.08 

0.4729 
1 

1041.35 
7 
2 

0.418 
0.011 
0.011 
0.021 
0.021 

7341--008 

SS-54 

21.n 
0.721 
118.08 

0.3887 
1 ........... ... ...... ... 

1041 .35 
0 
0 

0.404 
0.000 
0.000 . . . . . . . . . . . . . . . . . . . . . 
0.008 
0.008 

02-Jun--84 
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SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF9-TMA-72e 

: Piiitoriiiiiii.2381239 ...... ... l· .. I • •• •• • ·•• • • ••·•. • . • • . •· • · • 

. . 

Sample ID: ' . B0BFF9 BOBFG2 . =· soeF'i-i1 ··eoe·i:i-ii T"eosFH4··:. ·~LCS ·, QC-BLANK -:-B0BFF9-DUP! 
. . .. .. Laii io:" r --™·;::.oo;- . 1341-002 i™1~ ·i341::00.. :·:;34·1::.00&°] ·· ·™;-~ · ·:·· 1341:.:001· ' ···7#1~::] 

Detector: ' SS-55 S~5e ' . --·s~· .. .. ~ ,. :: ~~~::::. . : 8.~~I ss-«> : ss-e1 : 
count ttm•: : 8611.715 ·· ·· ·· a69'.iisT 831.02 aiie:16' 859.715 : 859.715 · 859.715 , a69.76 , :~:~t!~~~t: :: · 11:z:oo, ·•• ·•• · ·112.00, r 112.01• 1,2:cii>r Ffi>cif T: : . ~1~.()()1 _ 112.001 ·1• 112.001 ' 

Zerotfme: : 55.33-4 56.33-4 : 59.33-4 90.33-4: 81.33-4 : 112.001 : 112.001 55.33-4 : 

, ... .. .. 
j ... .. .. ... ... . 

..... .. eorriiracei-iljjm: : U8 . . . . . •:aii i. 08 .. . •:iie : 08 : 09 , 09 : 08 , 

. .. :s.~~#.;:~~~~#~~J · · ·2,00:aa 2100.aa , 2ees:1 .. 2100.:#T:.#.i.cii>:af 2100.88 2100:a.~::.· ··· ··2100·."aa = 

Net, tracer count,: : 1321 iiiiis [ 1-4-43 1202 = 1310 : .. . aai·i 1075 = 1183 : 
·········· ··· 0et"ec1oi-eii: : .... ... .. o.:~.1~.1.. . §~#I o.• ·0:4035·) o.-4082 : 1 1 : ·· · · · .. , 

··· · ·vi.ii-ii i 0.1544 o.7988 , o.8888 · · cffi2e :· -- ·0.1111 : 0.2123 : · o:2s13 : 0.2183 : 
Pu238, gro.;. count,:--: 2 · · ·· · · ··· · ·2i : 7988 780 : 723 : -47,4 : 0 : 21 

' · · · ·Pii23e;·iiiciiil·cooiii,:"'. 3 · · o·: --fl ··· · --1 • · · 1 ,. § ] 
········ · ··:: ·: P.ii~~#.9.;:~iiit>.<i~J :: !.78E-oa ·i:1ae~iiT 1.1aE-oa 1.18e-08 , 1:1,·e:.:oa ·:: :: f,a.e.:.OiiT 1.1aE-08 : 1.1ae-oa , 

................... ... ... ~"~~~~r= 
... P."~.~~.!!r.C18•.~11t~: 

Pu238, bkgd count,: , 

······· ·· ·· ·: · ::Jiu~~~f4iiib.<f~=:L 
..... ......... ~~.~ .~~Y.=.:. 

j .. . . . . . .... .. . 
Aliquot: : 

· Pii2i8;·i=ie.iuii caic:=-·• 
....... : :P.ii~3.9.; ):iti~~~: ,pt~: [ 

Pu238, MDA calc.: . ... ..... ...... .. ....... ... .... 
Pu239, MDA rptd.: ; 

Pu238·;·i=ie·iuii caii:::" : 
··· · ·· Pii2aa; Rewit ;.;;,i-i::" : 

:::::::::::::::::·· ·· ·······Pii2.~::~:o.~ ~i~:::; 
..... . ··· ········ ~~:311 .. ~0.'.' ,:Pt~: . 

B0BFF9R.WK1 

1.0000 
2 
0 

2.20E-05 
0.9988 

1 
-0.002 
-0.002 
0.013 
0.018 
0.003 
0.003 
0.013 

1.0000 : 1.0000 ioooo r ··--ioooo : 1.0000 : 1.0000 : 1.0000 : 
............. .... .. . ... .. , .. - - · -i • ........ ~ 

,4 : 209 23 : 20 : 1 9 : 
1 ·· ····· ··· ··1·c;- ··· ··i r ·· ··· ···i T. 3 : 

2.2o·E::os 1 ·i2oe--0s·: 2.20E--05 T 2.20E-05 ·:z:20e:..Os :·2.20e::os·:·· 
0.11988 ; . 0.9989 : 0.9988 : 

0.039 : 
0.038 ' 
0.013 i 
o.ofa ; 

0.9988 1.0000 : 0.9988 : 
1 : . ·· 1··-; 1 ; 1 : 

12.08• :: ::: :T~i~:1 · · i2oi : .... 1.~e.1..L -0.002: . .~·~°- ] 
12.070 1.-419 = 1.208 ' 1.188 : -0.002 : 0.040 : 
0.012 .. ··0:014 : 0.013 : 0.019 : ... 0:018 : ....... .. 0.0141 
0.012 ·· 0:01• ·1 ::::::0.§1~! · ~:-0.19. L o:o,at 0.014] 

o·:005 : 0.302 0.038 : 0.030 : 1.538 i 0.000 : 0.006 : 
0.005 : o:3Ci2 0.038 : ·· ·· o:030 r ··· 1.538 , · 0:000 ·: ··· ··· · o:ooe : 
·o.01i ; 0.022 ·······o:o,•· :·· ·····o:013 t · ····· · · 0.01a i ·· o:o,e·: o-.0·1s : 

0.013 . -- 0:013[ 0.027 .. ·· o:ii1ii : .. ··· ··o.018 : 0.019 : 0.018 ; 0.021 
········· ·· ····I ··· ... .... · ·I · · · ··· · • · · • •• ❖• •• ···· !· 

.. ...... ...... .. ············ ········ ····• •·· 

L.-...i 
U"1 
·f'.) 
~ 

* 
i.":'--.l. -CJ'-., u, 



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF9-TMA-728 

····· ··· ·· ······ · ............. .... . 
: Americium/Curium 

, ••••••••••.• , .. }''''" . , • •• •• , ••.• -~•-·· ..... ,,., • • • •• I ••• . r ... ! ..... ...... . 

I• · • 

Samp~ID: : B0BFF8 
········•··· ·..::.b·iif •···734·1~1 

.... ...... ..... ' ... -~ ...... . . .. . ; 

Detector: : ss-82 : 
Count Time: . jj59j5 : 

BOBFG2 
7341-002 

S8-83 ................. 
858.75 

···· ·········••·•""' ..•.... . .. .. •.. !• ... • .•. ... •.... . •. . .... 

GMT, count: .. ... ................ 
Zerotlme: : 

112.001 . 

55.334 : 
112.001 
58.334 

···· ··· ··········•". 
4.85 : 4.85 

··eoeF'H'i'TeoeF'tt2 ··,··eoe·i=ii4 ··i· ··~i:.ANic ·,· oei=i=~uP: ·· ac-Lcs 
·7341~[ 7341~ t 734·1~is :··"13.ff.-001 .. ··r ·· 1iM1::00a .. , · 1341-ooe 

·s~·: .. .. s.H·: · .. ·ss:.:ee .. :.. sS-:.:..1 T s~is4.,... ss-55 
a58.75 : ase:1s·r · a58:isT' 831.02 , 

"i1ioot · 11£001 ·: 112.oot": .. ·"1i~-o,1( . 
·59:ii4 ·= · ·eo:ii4· :-:: :e.(~:T: ..... ·1~~.0.1~ l. 

· · ·_.:as :- 05 , o5 = 05 i 

1045.23 • 1045.23 
. ...•. · I ...• • . ·• .. ' •· . . . . .... •• . 

. 11.8.:0.~! . .L.... 118.037 
55.334 : 118.037 

4.85 : Tracer dpm: : 
··eicg<i·couniilm•: :·· 

·· · · · · · Net iriii:e; cooiiiii: '· · 
2700.88 • 2700.88 . 210.0.:~(t 2700.88 : ·2100:iiii i 

593 : 873 1202 : 857 : 1228 : 

2469.iif'. 
1453 : 713 : 

!"'" .... .... . .. . .... . ........................... . 

Detect« eff.: • 0.3883 
0.4178 

1 
5 

0.4017 j .. 0.:~1.~ .. L. . 0.4288 : o.4199 [" o.401:i'T .. 

4.85 
2469.82 

805 
0.3888 

; .. .. 

············· viei«i:' i' 
Aliquot: : 

Am241 groncooiiiii: '. . . 
····· A.iii~~\ b,ic~iL coo~i~J • · · · 

Tracer Interference Count,: : 

1 : 

0.1422 
1 
4 : 

1: 
TracM -d. devi~tioii:' ( O = 

1 
0 

o.frie ' 0.3758 : 0.8892 : o.a524'T ······ ···(,:3454··i 
1' 1 1 : ... · ·,,fr. j { L 600 : 

1 : 1 : 
. . ............ ,.:••· · ······ · · · I 

15 : 2 : 

2 : 3 .. ... 1 .. : .. 
2: 1 : 

•..••••••••••••• •i ··· • I . ~ .. : ............... . 
8: 
2: . .... .;, .. 

o: o: o: 0 

0.4108 
1 

348 

1 
1 
0 

. .... ........ ... . ..... .. 
.. ..... ~2.~~ '. .. ~t1t.~.<1t111t~= . .L. 2 3 108 : 10 : 687 : 5 : 0 : 348 

Am-241, Lambda: : 4.03E--06 : 4.03E-08 4:oa"e.::oe : iiiie.::oe :·4jfae::oe T 4.03E-08 = 4.03E:.:o«i T . 4.'03E.:.oe ·· ·~~~~::Ut"i:H o.~ • · · ·o·:~ .. .. o_-:· ! ·· .. o:~ : .. ··o:~ :r ·· ..... i~·: o.~ : 
! ......... ............ cin244bkgdcooiii,:'i 2 , 1 O" r · ·;r 2r ·· er ...... n 

. :r,,~~~in.i~~;~O!~n.i~::[ . . .. o: o 1 : ... . . oT · 1 ·,.. 1 : o .L.. 
Tracer ltd. deviation: : O : O O ' ....... O : O : o ' o ' 

1.0000 
237 

1 

0 
235 Cm244, Netcounte: ;.. . . o:· ...... 5 ( .. o) "5f ... ~ .. 4 : 

. Cm~244;°Laiiitxiii:"'. i oeE-04 • 1.08E-04 1.oeE~ ;·,:oe&--04 .. 1 ioee:.:0.- T'. ioee.:.:0.. ;· "ioeE-o• ·:- 1.oeE-04 
·· .. .. .. cin2:.:..ciecay:' f · ·· o:- : o.8841 .. o.·994-4·;· .. o:8945 ·: .... .. o:894e·, ..... ·ioooo f" · ci9938 :· .. 1.0000 

....... ~ 2.~( r~~~i(~~i~:::: ··0:001 : 0.010 .. o:1ge t .... o.:o.~J::To.~·( ·o'.'i,iiiiT o.oo~ : 
Am241 rHUlt rptd .: [ 0.007 j .. .. 0.010 . o:1ue [ ... 0.033 : 1.084 ! 0.008 i 0.000 : 

·Aiii2•1·M'riAciiic::' , 0.034 = 0.030 o:o.# L" o:<MO r ... o:01e :·· . ~-0.2.e.:l o.02ii ' 
..... .. .. .. .. .. .. .. .. .... A.'11~~-~.~o.:~:~i~J. · · o.:~~~:!. 0.025 0.011 , o:o:fr ·:- .... 0:014 :...... 0.024 i o:02a ·:- .. · · 0.021 

Cm244 reeult calc.: ; 0.000 : 0.003 o:ooe : .. .. .. . o:ooo 'f" 0.:0.~~-L .......... -0.008 I 0.012 : 0.838 
cni2«reiiiiifrJiiii :T ...... 0.000 1 0.003 .. o.:~:t 0.000· :· 0.008 : ::o.ooa't 0:01:C 

· ... ...... c'in2~+~0.~:c.~ic::J ... 0:034: · · 0.024 0.013 i 0.024 , o:01s ·,.. .. 0.028 , 0.023 : 

::::::::::: : ::::::: :•:•: ... (?"1~~~[)~.'P~~:=.} o.o.~ : . .. 0.025 0.014 : . o.:o.~~:::. :: :: 0:011 ::::.:: ..... ·o.02e·: · 

!· ····· ··· " •·· ·· 

0.938 ..... ... . .. 
0.938 
0.025 

0.837 
0.025 
0.021 

... .. . 

BOBFF8R.WK1 

--""' 
CJ,.! 
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SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF&-TMA-728 

............ ...... ......... 

<3-.,,i!"~.~C)~Y.. 

.... ··~ ·"'"'~ I~:. 

0 
0 
a, 
C1I 

BOBFF9R.WK1 

LablD: 
Detector: . . ........... ..... . 

Count Time: 

~(l(Jlll!trr: 

.. .... ........ .... 
BOBFF9 

7341-001 
G-2 

470.8 
100ML 

BOBFG2 BOBFH1 ·eo·ei=Hz.. BOBFH4 
'7341~2· 7341::003 7341::00. '7341:.:00S .... ............. ... ·• · ••·· · •···•···•· 

G-5 

483.22 
100ML 

G-1 
100.27 
15ML 

G-3 
104.82 

100ML 

G-3 
100.18 

················•· 
15ML 

QC..LCS 
7341-008 

G-3 
111 .82 

100ML 

....................... 
QC-BLANK BOBFF9-DUP 

.. , ... ······•·····•···· ······· 
7341-007 7341-008 ..................•... 

G-6 G-2 . . . . . . . . . . . . . . . 
111 .1 151.27 

100 ML 100ML 

02--Jun-84 
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RADIOCHEMICAL DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

PROJECT: 

VAllDATO. 

CASE: 

)'(Totel Uranium 

A 

~trontiurn-90 

• Radiurn-22 

SAMPLES MATRIX 

B C 

ANALYSES PERFORMED 
)iJechnetiurn-89 

0 Tritium 

)(Alpha 
Spectroecopy 

1. Completeness ••••••••••••••• 

Technical verification forms present? •• 

D 

µemm• 'f.- < -:)_ 
Spectroecopy ...::,c- T'\ 

. • N/A 

.@) No N/A 
Comments: _________________________ _ 

2. Initial Calibration •••••••• . . . . • N/A 

Instruments/detectors calibrated within 
one year of sample analysis? ••••••••••••• Yes ~N/A 

Initial calibration acceptable? • • • • • • • • • • • ·® No N/A 
Standards NIST .traceable? ••••••••••••••••• -~ No N/A 
Standards Expired? . . . . . . • • • . . . . •••••••• Yes <£) N/A 
Comments: _________________________ _ 

A-1 0066 
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WHC-SD-EN-SPP-001. Rev. 1 

3. Continuing Calibration ••••.•••.••• , • • • . • • 0 N/A 

Calibration checked within one week of sample analysis? •.• ({P No N/A 
Calibration check acceptable?. • • • • • • • • • -~ No N/A 
Calibration check standards NIST traceable? •••••••• -~ No N/A 
Calibration check standards expired? •••••••••••• Yes ® N/A 
Comments: _________________________ _ 

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

Method blank analyzed? •••••••••••••••••• -~s No 
Method blank results acceptablte? •••••••••••••• es · No 
Analytes detected in method blank? ••••••••••••• Yes No 
Field blank(s) analyzed? •••••••••••••••••• Yes No 

N/A 
N/A 
N/A 

Field blank results acceptable? ••••••••••••••• Yes No 
Analytes detected in field blank(s)? •••••••••••• Yes No N -
Transcription/Calculation Errors? •••••••••••••• Yes® NA 

~~ \ ~ \ \ ' . . A;(>\ t ;is ®"' l:3L~{. Comments :s 2 C--Q:S-- C:d54 s S,S c.,_«; &;if; fi.- __ Sec \ , _ i 

·¼zs ~\',%=>s:ss-¼cost'S-2 c;:s , e~·\eeb 6?,)fu\~~ 

5. Matrix Spikes •••••• 

Matrix spike analyzed? ••••••••••••••••••• Yes No N/A 
Spike recoveries acceptable? •••••••••••••••• Yes No N/A 
Spike source traceable? ••••••••••••••••••• Yes No N/A 
Spike source expired? •••••••••••••••••••• Yes No N/A 
Transcription/Calculation Errors? •••••••••••••• Yes No N/A 

Comments: ~~ Le,~ we~. s:v~+~»:::;:CX'> s: ~ ' , S>lo~~c,c\ 
sJs °== ~\s ':,-)C ~ " ' ,S~ C 

A-2 0067 



: 

9713524. ~ 2: 170 
WHC-SD-EN-SPP-001, Rev. 1 

6. Laboratory Control Samples . . . . . . . . . . . 0 N/A 

LCS analyzed? • • • • • • • • • •••• • • • • • • • • • • •1es No N/A 
LCS recoveries acceptable? • • • • • • • • • •••••• Yes No N/A 
LCS traceable? ••••••••••••••••••••••• e No N/A 
Transcription/Calculation .Errors? •••••••••••••• Yes @ N/A 

Comments::s\te t>,os:sz\-\\5e -~ ::\--\.A :\\-e...- Lc,,S fe~ 
~ ~9>7=>S s~0-- -,~ P½.~ ~~ :¼c:-R.- \2Jo C:§¥'~\ 
\, ~C>- .\~ , ~ ~e+, ~.J ±\ t-9 _ ~ G?~ c.,\ R\M _:Z::> ~ .& 0.3. ~ 

13=? ,_,t 6.'>I>-: ::s\"-.Q_ C)\ i \\ "'-t> > S .:::. S;. =K> ::k:. ~ \]5 ~ ~ . 
½s? ~-& ..... c:~~~ ~ ,\'.;::;> s:~:,c ~ , 
7. Chemi ca 1 Recovery • • • • • • • • • • • • • • • • • • • • • • • • D N/ A 

Chemical carrier added? •••••••••••••••••• ies No N/A 
Chemical recovery acceptable? •••••••••••••••• es No N/A 
Chemical carrier traceable? • • • • • • • • •. • • • • • • • • s No N/A 
Chemical carrier expired? • • • • • • • • • • • • • • Yes @ N/A 
Transcription/Calculation errors? •••••••••••••• Yes @ N/A 

Comments_: \\--'t c 0-s:<--C:S:: I ~§C'S: "'C::S:<-~~"--, es-,. O..,_~ 

~ee~ - :\-!,,a ~-~S:,s:Q,~ \.'G, s~-,~ • 

8. Duplicates • • • • • • • • •••••••••••••••• D N/A 

Duplicates Analyzed? •••••••••••••••••••• @:) No N/A 

RPO Values Acceptable? • • • • • • • • ·® No N/A 
Transcription/Calculation Errors? •••••••••••••• Yes ®N/A 

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

A-3 0068 
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WHC-SD-EN-SPP-001, Rev. 1 

9. Field QC Samples ••••••.•• . . . . . . . • jx(N/A 

Field duplicate sample(s) analyzed?. • . . • • . .•. Yes No N/A 
Field duplicate RPO values acceptable? ••••••••••• Yes No N/A 
Field split sample(s) analyzed? • • • • ••. Yes No N/A 
Field split RPO values acceptable? ••••••••••••• Yes No N/A 
Performance audit sample(s) analyzed? •••••••••••. Yes No N/A 
Performance audit sample results acceptable? •••••••• Yes No N/A 

Con,nen_t5: ~~- s~~~ ~~~ ~~ 
9,,~c-. >\~ . - >~- -~:,.._ ~--~....:. - \9~ -- ): 

; >I> ;:s-\,-g_., Si >S:-9\ ~ ½, ~D, \l;)C>O~ C3~SS,* I 

~o. Holding Times 

Are sample holding times acceptable? ••••••••••• ~No N/A 
Comments: ________________________ _ 

11. Results and Detection limits (Levels D & E) •.•••••••• ON/A 

Results reported for all required sample analyses? ••••• ~No N/A 
Results supported in raw data? ••••••••••.••.. Cfil) No N/A 
Results Acceptable?. • • • • • • • • • • ••..••. @) No N/A 
Transcription/Calculation errors? •••••••••••••• Yes ® N/A 
MDA's meet required detection limits? •••••••••••• Yes @ N/A 

Transcription/calculation errors? •••••••••••••• Yes@ N/A 

Comments: ::s\r:e \ c¼s.:s::z ½SN S:C ~ss¼,.~ ,-'§_.,'( ~o\:-s~> ex,<; 
C <-S 

$q--,s:: ?e\.,le,sp.._\ DR-d½~E>- "'S:-Rb ,\\-s,., ::s:\,,e~½<'.'. 

~-;;~~~::~~~~~~e& . 
~:ivt:?5::--e.-~ a;='>~. GS: i>- ..... ~ ~'>~ ~~~S'°'-~ 

~ Cv~'-10~~---~~~ ~<:~1...~~ . 

~-c.e.. ~',c.~ ~,~ ~ ~,\\~ ~~/\_~~ 
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97 ~ 3524 pz: 17.3 
WHC-SD-EN-SPP-001, Rev. 1 

Comments: ___ --:--_________ _ 

C.,.. c ,~p>OC>o . ~:ec:~:s-~c~~ 
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SDG 7342 
Contact N. Joseph Verville 

CLIENT SAMPLE ID 
LOCATION MATRIX 
CUSTOOY SAS NO 

B09WF8 
216-U-8 Crib SOLID 
EFL-1115 

BOBFHS 
216-U-8 Crib SOLID 
006229 

BOBFH6 
216-U-8 Crib SOLID 
006230 

WORK SUMMARY 
Page 1 

SUMMARY DATA SECTION 
Page 6 

cp 111.5. zu ~I I "ill.I _,.f q.'.), . 1 .. i:.. I 

TMA NORCAL 
SAMPLE DELIVERY GRWP 7342 

WORK SUMMARY 
Client llestin9house Hanford 

Contract MBH·SW-069262 

LAB SAMPLE !D 
~ 

~d~\~{ 
COLLECTED SUF · 
RECEIVED PLANCHET TEST FIX ANALYZED REVIE\IED BY METHOO 

N403051 ·04 7342-004 80A/80 04/12/94 L-\. \. Gross Alpha in Soil 
03/02/94 7342-004 80B/80 04/12/94 l-l\ Gross Beta in Soil 
03/07/94 7342-004 GAM 03/24/94 .:;.l.}_ Gamna Scan 

7342-004 I 04/08/94 6+- Iodine 129 in Soil 
7342-004 NP 04/06/94 '"65 Neptuniun in Soil 
7342-004 PU 04/04/94 6~ Plutoniun, Isotopic in Soil 
7342-004 SE_L 04/02/94 ~\ Seleni1.111 79 in Soil 
7342-004 TC 04/02/94 ~ \ Technetiun 99 in Soil 
7342-004 TP 04/22/94 'S \ Americiun 241/Curiun in Solids 
7342-004 u 04/13/94 L\:).. Urani1.111, Isotopic in Soil 
7342-004 U_T 04/05/94 ?:, \\ Uraniun, Total in Soil 
7342-004 y 04/05/94 ~ ~ Strontiun 90 in Soil 

N403051·01 7342-001 80A/80 04/12/94 i,\ \ Gross Alpha in Soil 
03/02/94 7342-001 SOB/80 04/12/94 1-\ \ Gross Beta in Soil 
03/07/94 7342-001 GAH 03/24/94 a-~ Ganlll8 Scan 

7342-001 I 04/07/94 56 Iodine 129 in Soil 
7342-001 NP 04/22/94 ~ \ Neptuniun in Soil 
7342-001 PU 04/01/94 30 Plutoniun, Isotopic in Soil 
7342-001 SE_L 04101194 ~a Seleni1.111 79 in Soil 
7342-001 TC 04/04/94 '?:>~ Technetiun 99 in Soil 
7342-001 TP 04/12/94 '-\ \ Americiun 241/Curillll in Solids 
7342-001 u 04/13/94 L\ ~ Uraniun, Isotopic in Soil 
7342-001 U_T 04/05/94 "5t.\ Uraniun, Total in Soil 
7342-001 y 04/05/94 ~L\ Strontiun 90 in Soil 

N403051·02 7342-002 BOA/80 04/12/94 U..\ Gross Alpha in Soil 
03/02/94 7342-002 SOB/80 04/12/94 4.\ Gross Beta in Soil 
03/07/94 7342-002 GAM 03/24/94 ~:)._ Ga1111111 Scan 

7342-002 I 04/08/94 ~ 1- Iodine 129 in Soil 
7342-002 NP 04/02/94 ~ \ Neptuniun in Soil 
7342-002 PU 04/04/94 ~ 5 Plutoniun, Isotopic in Soil 
7342-002 SE_L 04/01/94 "3 C Seleniun 79 in Soil 
7342-002 TC 04/05/94 ~4 Technetiun 99 in Soil 
7342-002 TP 04/12/94 I.\\. Americi1.111 241/Curil.lll in Solids 
7342-002 u 04/13/94 4 :).._ Urani1.111, Isotopic in Soil 
7342-002 U_T 04/05/94 6 i\ Urani1.111, Total in Soil 
7342-002 y 04/05/94 ~L\ Strontiun 90 in Soil 

0072 

·y Lab id TMAN 

Protocol IIHC· HASM f -i~~ Version Ver 1.0 
form DVD·CIIS 

\o\? Version 2.30 
Report date 05/04/94 
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SDG 7342 
Contact N. Joseph Verville 

CLIENT SAMPLE 10 

LOCATION MATRIX 
CUSTOOY SAS NO 

B0BFH8 
216-U· S Crib 
006490 

!agent Blank 

Lab Control Salll>le 

\JORIC SUMMARY 
Page 2 

SUMMARY DATA SECTION 
Page 7 

SOLID 

SOLID 

SOLID 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

WORK SUMMARY, cont. 

LAB SAMPLE ~D 
COLLECTED 
RECEIVED PLANCHET 

N403051-03 
03/02/94 
03/07/94 

N403051·06 

N403051 ·05 

7342-003 
7342·003 
7342-003 
7342·003 
7342-003 
7342·003 
7342·003 
7342·003 
7342·003 
7342-003 
7342-003 
7342-003 

7342-006 
7342-006 
7342-006 
7342-006 
7342-006 
7342-006 
7342-006 
7342-006 
7342-006 
7342-006 
7342-006 
7342-006 

7342-005 
7342-005 
7342-005 
7342-005 
7342-005 
7342-005 
7342-005 
7342-005 
7342-005 
7342-005 
7342-005 

TEST 

SOA/80 
80B/80 
GAM 
I 
NP 
PU 
SE_L 
TC 
TP 
u 
U_T 
y 

SOA/80 
808/80 
GAM 
I 

NP 
PU 
SE_L 
TC 
TP 
u 
U_T 
y 

SOA/80 
808/80 
GAM . 
I 
NP 
PU 
TC 
TP 
u 
U_T 
y 

SUF· 
FIX ANALYZED REVIEWED BY 

04/12/94 U.\ 
04/12/94 Ll\ 
03/24/94 ~~ 
04/08/94 ~-=r-
04/02/94 ~ \ 
04/04/94 ~ !:> 
04/01/94 ~ D 
04/07/94 ~ 6 
04/12/94 I.\\ 
04/13/94 t.\ ;t 
04/05/94 6 ~ 
04/05/94 3'-\ 

04/12/94 
04/12/94 
03/24/94 
04/08/94 
04/02/94 
04/04/94 
04/02/94 
04/02/94 
04/14/94 
04/13/94 
04/05/94 
04/05/94 

04/12/94 
04/12/94 
03/24/94 
04/12/94 
04/06/94 
04/05/94 
04/02/94 
04/12/94 
04/13/94 
04/05/94 
04/05/94 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

METHOD 

Gross Alpha in Soil 
Gross Beta in Soil 
Ganma Scan 
Iodine 129 in Soil 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Seleniun 79 in Soil 
Technetiun 99 in Soil 
Americium 241/Curiun in Solids 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Ganma Scan 
Iodine 129 in Soil 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Seleni1.111 79 in Soil 
Technetiun 99 In Soil 
Americiua 241/Curiun in Solids 
Uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontiun 90 in Soil 

Gross Alpha in Soil 
Gross Beta in Soil 
Ganma Scan 
Iodine 129 in Soil 
Neptuniun in Soil 
Plutoniun, Isotopic in Soil 
Technetiun 99 in Soil 
Americiun 241/Curiun in Solids 

·uraniun, Isotopic in Soil 
Uraniun, Total in Soil 
Strontil.ln 90 in Soil 

0073 

Lab id _.TM...,A __ N __ 

Protocol VHC·HASM 
Version Ver 1. 0 

Fora ow-cws 
Version __ 2._3 __ 0 __ 

Report date 05/04/94 



SDG 

TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

REAGENT BLANK I 

Contact N. Joseph Verv i lle 
Westinghouse Hanford 

Contract MBH-SVV-069262 

Lab sample id N403051·06 
Dept sample id 7342-006 

Client sample id ~R~e~a~g~eun~t....::=.B~l~an:.!.!:..k _________ _ 

ANALYTE CAS 110 

Gross Alpha Alpha 
Gross Beta Beta 
Selenium 79 15758-45-9 
Strontium 90 10098-97-2 
Technetium 99 14133-76-7 
Iodine 129 15046 - 84-1 
Uranium 233/234 
Uranium 235 15117 - 96-1 
Uranium 238 
Total Uranium (ug/g) 7440-61-1 

Material/Matrix 

RESULT 
pCi/g 

•. =/.0 ~34 / 
0·~6{ ····. 

f:1\ t ···· 

. •. ·:ttt:r 
··· ··••/o;q\a.·· 

<o :: i>z'z . 
ci ~:oh/ 

... :: ·t1/ .• 

211 ERR 
(COUNT) 

MDA 
pCi/g 

RDL 
pCi/g 

2. 1 ····• ,4: 1 0 
3 .3 i < 10 
1.8 3 10 
1 • 0 .. . 1 1 

0.12 0 ~3 ·. 0.5 
0.57 •. ,>.) • 2 

0. 072 •. 'o\f 0. 3 

0.044 
0.036 

SOLi D 

QUALi -
FIERS TEST 

BOA 
808 
SE L 

y 

TC 
I 

u 
u 
u 

··T (!eptunium '23D 13994-20-2 C§· il.01£) 
. . O.o .• J)or. 
::i. •.o) pot · 

0.011 
0.007 
0.007 
0.019 
0.005 

·.•. i~f•::::: 
···•·:·1:(~:,~:! •:·:· 

0.3 
0.3 
0. 1 
0.2 
0.05 
0.05 
0.05 
0.05 

U T 
NP 

PU 
PU 
TP 
TP 

' 0 Plutonium 238 13981-16-3 
·-:."• 

_·-;; Plutonium 239/240 
Americium 241 14596-10-2 
curium 244 13981-15-2 

; GAMMA SCAN ANALYTES 
Sodium 22 13966-32-0 
Potassium 40 13966-00-2 
Manganese 54 13966-31-9 
Iron 59 14596-12-4 
Cobalt 58 13981-38-9 
Cobalt 60 10198-40-0 
Niobium 94 14681-63-1 
Ruthenium 1 03 13968-53-1 
Ruthenium 106 13967-48-1 
Tin 113 13966-06-8 
Cesium 13 4 13967-70-9 
Cesium 13 7 10045 - 97-3 
Cerium 144 14762-78-8 
Europium 15 2 14683 - 23-9 

REAGENT BLANKS 
Page 1 

SUMMARY DATA SECTIOII 
Page 9 

½]0,02p 
-;/,:-::.:,:.:; 

. 

: tb df ·· 
· ... a.Yo, ;:/ 

ci' ;'ot , 

:.•·· .··•·•i~:I::~.,.· ... · :····· 

.·• .O. \:Pf .\ 
• :·io·; 03::c.,-.'== 

•....••. :.:::•~•:;•ii•9.•=•·· 
.. ·-.-:_:;:,:-: 

..• .- ,.0\ '.0J<' · 

0) >1 .· 
·0 / 1 .. ··· 
o ~ oi • 
o. 0) 

... t;cit> 
·.··•./o}~~ / 

~ 
6/afatj 

lG 

0.05 
0.05 
0.05 

0.05 

0. 1 

Lab id 
Protocol 

Version 
Form 

Version 
Report date 

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

0074 

TMAN 
\JHC-HASM 
Ver 1.0 
DVD-OS 
2.30 
05/04/94 
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TMA NORCAL 
SAMPLE DELIVERY GROUP 7342 

BLANK, cont. 
1 • .· • •••gent ;.;.n~' i )I 

SDG ~73~4~2=-------­
Contact N. Joseph Verville 

Client Westinghouse Hanford 
Contract MBH·SVV-069262 

Lab sample id N403051·06 
Dept sample id 7342·006 

AIIALYTE 

Europium 154 
Europium 155 
Radium 226 
Radium 228 
Thorium 228 
Thorium 232 

QC BLANK 18270-18279 

REAGENT BLANKS 
Page 2 

SUMMARY DATA SECTION 
Page 10 

CAS NO 

15585-10·1 
14391-16-3 
13982 - 63-3 
15262-20·1 
14274-82·9 

7440-29-1 

Client sample id ~Re~a~g~e~n~t:::.-.:B~l~a~n~k"---------­
Material/Matrix ____________ SOLi D 

RESULT 
pCi/g 

> u .•. 
u_ ... •. 

2a ERR 
C COUNT) 

0.017 

NOA 
pCi/g 

~~ ' tis/;/ 

17 

RDL 
pCi/g 

QUALI-
FIERS TEST 

0. 1 

0. 1 

Lab id 
Protocol 
Version 

Form 
Version 

Report date 

- ---

GAM 

GAM 

GAM 

GAM 
GAM 

GAM 

0075 

THAN 
WHC·HASM 
Ver 1.0 
DVD-OS 
2.30 
05£04£94 

-------



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF9-TMA-728 

• BOBFFa-TMA-728 
• ••••• ••• • • ;••••• .. •• • •••••••• •: • •• • ••••oU OOoO••• • 

:a,~:Aii>tiiiieeta. . .......... .. 1 ........ ....... ..... , .... ... ··· ··• •··•·! 

................. ........... ... .. ... ......... .... . 

i· 

. . 

·· · ··s.iniii• io: r eoei=Hs :- ·eoeF~~:l:soeiitta , 809wF.~ .. L~L.c:.f>.:!:~LANK ieoeFH5::-1:1~P: · · ····i.ii.io: :-1342~1 Ti342-002 .-n.2~:""™2:.:.00.. : 1342-005 , 7342-ooe·· ;-·· 1342:..001 , 
.... .............. ............ ...... ... 

Aliquot: • 0.10 : 0.10 . 0.10 : 0.10 0.1 : 0.1 : 0.1 
·········· ·· ·· ··········· · tieiecioi: ·1 fo~t 104 : 105 , · · ·,oe· 1·· · · 10a· 1· · 113 1 114 , 

·eooiiiliin,: r 100 • foo r 100 , · 100 : · 100 : · 100 , ··· ·· foo = 

····Aiiiiiaiiiiin:· r o.47 , o-:i~4 :·· · o.43 us . 5.2 : o.o5 , o.5 : 
•· · · ..... ·Aiii11'a: e1<iiii: T 0.01-r·· .. · ·o.04 • · ·0:02 T · o:oi ; ::: :_o.:~t:, ::: ·· · o'.o4 r·· 0:045 : 
· ·· ..... ·•· A1iiiiiii~1ii: , ·· o·.ooe ,· 0.008 , o.ooe • 0.008 o.ooe • o.ooe , ··· ·o:ooe • 

.............. : :::::::::::::::: ~i~h.~iE.i,;] ·oj4e T 0.143 : . ·o:;-:w ·;·····" o:10s°T·. o.12e·'. .... . ..~:~~._: 
· · ............... ~Ph.,. f.le.llll~ f:?1111::: L . ::::: jf · 1s · fre:s ; : : ji~I[ . . f f ::······· 13.o : 

Alpha Reeult Rptd.: : .. 12. L 15 • tia:o f 215 : 0.3 ' · ·· · · ·13 : 
···········.... .. · ·· Aiiiii• uoA c.i~:= :· 4 • a : · t · · ii t · ······· s::i : · 3.-3. T::: :· ·a:o : 

:~~~~~~~~pt( T:: iiT 4 • a • ~-~. : .... :: : : ::f f ... . 4 • . . 41 
........ .. .... .. ...... Betacpm: I 5.13 ' 7.23 ! 3.30 : 13.12 : 11U~8 , ... 1.13T .... 5.18 : 

i :: ·::: :: ::::::: ::: ::~k.a.( •. 1.2( : 1.2e t ·· 'f24 ' f~~C 1:oe1:· · io1;: :: · .. ···1:411 : 
Xlalk: 0.282 : 0.264 ' 0.264 : 0.288 : 0.293 : 0.273 : 0.28 

Eff: 0.42 : o .. 4~.L ... 0.42 : 0.42 o:4fa.' 0.42 : . . 0:422 : 
Flelll.f.le.lllllt.Calc.: 4ci : 82 , 21 : ·,12·; . 190 [:' ··1r ........... 39 ·: 
BetaReeultRptd: , 40 : 82 : 22 : .. ·11s·: 188 : 1 ,· 39.5 = ...... ·········•··.. .. ·eeta·Moieai~: ' . i t' f 8 • . it . s 1 ............ s l .... e·: 

............. ... ;,; ·r.···· - ,. - '. - ,.· · ···· :.;; i.··· ·· ............... ;,; :. 
.... . ... .. ... ... E34J~. ~[)A. r.11.t~: V U V U V V 

808FF9R.WK1 

"!"'."-)_ -"",.,,,J 
Cu 

06-Jun-84 



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF&-TMA-726 

....... , ............. . 
'Selenlum-78 

······•·····i···· . ........ i-.. ' 

Sample 10: , ·····sosi=Hs·····;· eosi=iie·)··eosi=iia ··:··809wFa ·r··~uNi<:. ·eosFH&-OUP 
: ............. , ........... . ·· : : :·:::: ~b. i~:::r· 1342::cicff · :·1342::002 : 1:s:.2::003: 1:S:.i~T .. 1342::ooe·· .. ··· ·:;:s:.2::00:;- ··· 

C>ete~t<>r_.. L.~: j 4 • · ·;.·-: · · · • · ' ···· • '. · ·· · · ·· · • · 4 
········ ·····•··· · Count time: i 150 : ······· · 150.T ········· :;5(,;- T.. 150 : 150 

::::::::::::::::::::::::·:::: :: ::: .. ~e.c.•;;;::E.if: :::::::···· ·::~:9::4r ·· ····o:~ 1 :: .::: o,:~t :: ...... It~::: :: ........... ~ ... 8-1'1 
. . . ............. Samp·'·• c.l>."': .L. . .. 13.01 • .12.:~ L ..... 13.01 • 10.118 • 13.4 

Bkgd cpm: : ............ 1.3.:9:'I.L.. 13.99 : 13.99 : ····1ieo :· ··· ... · 13.99 
··· · ·vi~iii: r 0.6281 • 0.1013 , o.sso1 : :: : o,f1!U ···· · .. o:iisa2 

........ .... . e>ec:"X <::<>r.r: . !. 
. . . . . .. A.'1~.11<>1: ). ... 

Reeultcalc: 
Reeult rptd: ' 

···············M6iii.iii:··:·· 
.. ::::::::::::::::·:·::.:::~t>.~:ri>.if., 

BOBFF8R.WK1 

1 : 1 • 
· ·· ······•·· ! ••·· ···•- i 

1 : 

0:!i()!1. '. .. 0..5064 ( 0.5022 : 
-2.s • ..:i.• ,· ·· ···~x= -2.16 • 

-2.16 , ..:2:s,· :.:0.2, -5.4 : 
·· i1'1 £;: ·· ·ie : .. i_3 :·· 

3.2 ( . ~?. .:. ....... ?:~.:.. ~ .. ~/ 

1 
0.5 

-1.2 
-1 .2 

2.8 
3.0 

150 
o.eo4 
13.23 
13.99 

0.4817 
1 

0.5085 
-2.4 
-2.4 ...... ......... ... 

4.5 
4.6 

-

05-Jun-84 
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SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFFD-TMA-728 

: Strontium ·ao 

·••:~~~~ ·••r :: :·•~~~~••:::::·· ~~~~···••t•~~LANK : ~~~~~~ui-1 
::!#2.~#:::r: :::~:2~:::::::::}~#.~~:::::1:::i.~~~:::::.:::;#.2.~t::::1 

i· ..... ... ......... ........ ... . 

. .... ~~i~:i~iT. 
lab ID: . 7342-001 

204 , 20s , ...... .... .. 2.°.! .. L ....... ... ......... 2-°.!..l.. ~! .. !.. . 203 : 
o.4300 : ··· ·o:m ·r··· o .3840 , o .394 : o.3840 , · · "o".40£: 
u:ooo i ··· · · aa·.ooo·r as:m·: ··· aa··=· siooo : · ... · ······100·1 

···o.tectOf:··r... 203·r 
· ···· ·aicg:' , · o.402 • 

················· ···········Coon.-,=ime:··r ....... 43_.ooo .. r 
...... . ........ ~~c~ITl:. i ... 1.41s : 18.353 :::§#.5.fl ·····4<i:so:i"T··· 8.793 : · · ·o:ooo · 1.41s • 

Elapeed Time, days: ' 33.437 33.437 • 33.437 ' aa:u7T" ........... "o"T 0.000 • 33.437 : 
......... . .. Lambda: ·r ·iaeE.::05 i • 8.88E-05 faeE.:.05 '.· ... ~:~~~~r:::::: .8.'.88E--0.~:I._ .. ~:~~E-05 • 8.88E--05 ] 

. .. . .... Decay:·; . o.een : ... 'o:een : o.een : o.een : 1.0000 : 1.0000 : ........ ·o:8977 : 
· viiiiii :"·r o·.am r· o.a387 : ·o:a11·0-r-·--· ..... o:ii.21 ·1........ o·.aeie"T ·o:ea,it ·-- · · o:ais:t 

PPt:·corr::··r ········ .. •I· 1 \ .. ....... .. f 1 1 ···::rI 1 1 

.AJiq.uot: T 1 1 : 1 : 1 1 • 
· ··· ··· ··• .. ··· · · ··p;.oc:tuc1:··r ··· c;-:1214··r o.a348 : ··o:a-··l 0:1401 T. o.ae1e .. :··· ·····•o:ea1s·T- · ···o~a·2·34 .. l ! .......... . 

-~zero: T ···· ·i1aiffT ii1a33 • o:7so3 , .. ~)t#.T:::. ·ffia1s • · · ioooo : ... i1efa : 
=-·· ···-·····•···· ········ ·· ··············p.:.:;:actor:·· 1" 1.asa : 1.159 ; ···· ···· i a·sa·r· 1.a58 i 1.asa 1 1.asa = 1.ase 
: · Re'iuii;·i:aii:::" i ··· ·· ·· i •e3i · ·· ·1e:;.·r· · §#.2.s. :L ··· · ·· ·--4<i::i4·r ... · · ··e.45·:-· ···· ···· ·· ·o:oo·: , .so = 

Fieiuit. i-i>'iii:: : 1.493 1e.41 • o.829 , · --.o::i4·: ·· --e:45·= · ·· o.oo • 1.so : 
·· · · · · MriA; i:aii:::" r o.48 , o.47 : o.47 • o.30 , ··· ·o:,ut ... o:i:i3 r· o·:i>·1 .:::: ~o.~: i-i>~~::::;:. o.es , ····· · 0:10 =· ····· : I i.r .:: · o:i9 : ···· · ,,:1s·r .. 1:~! . .. .. . o.63 , 

..... . . ... . , .. 

BOBFF9R.WK1 07-Jun-84 

<.......i 
U"1 
r----.::: 
....r= .. 
r.--.1. -



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE BOBFF9-TMA-726 

Technetium 88 .... . i .... ..... ...... .. ..... .. -~- .. 

BOBFHe · · eoei=iii , B08WF8 ···~i:.cs·· T"~iANic°:BoBFH~up, 
7342--002 ··7342~··· '. ··· i34z~··· :···· 1342~~::: :::: ::riMz::ooe·· , .... 1342:.:00:;·· ··, 

·· t safr ·· 'LBcffr ·; LBG"i°O :·LBcf14 'LBG11 ··· ····: LBG11 
Net, cpm: : 0.180 , 0.480 : · 0.24 ;·.. 0.090 , 

·· ..... oiiye: T 30.121 :- :: ~fisef! aiei( ········· ·iiiiiff : 
. ~;ii:tici~iT 8.81E..oo i 8.81~~ , · a:e1E~T ·.:~:~tE.~L 

· 15:ii ·=· o.oe : ······· .. ···o:··· · ....... ,t 
.~a1e~e·r ·--•~e-ie~a-·1 ................. ..... ~-

1.0000 : 1.0000 : 

0.12 I 
30.894 j 

·a:e1E~e : 
1.0000 : Decay: ' 1.0000 ' 1.0000 , 1.0000 j 1.0000 I · ........ ·· ····· ............ · · · · viei,i: ; · ·· ·o-:tiea ' ·· o.408 • ··· · 0:545. ;:: · · ·o:481:i° °:. 

·Aiiq.uot: : · 2:ofoT 2.020 : 2.os : 2.01 : 

. .. 0.524e °f 
···········-····· 

0.5281 i ... 
zr·· 

0 
0 ..... 
co 

B0BFF8R.WK1 

P~Factoi: T 2:340·: z:340·: ....... 2:340·; . ·z:340·-r 
eount, ttme: aa4.soo·r· 101 .100 , 11ii= ·102:300 : 
. Bkg., cpm: : 0.680 : .......... 0.480 : ·o.48 : 0.57 : 

A~·~u1t; ~~i~:: ! . 0.1 • i ~:e:, f o.2f o: 10 j. 
... ~~~~!.'P'( T 0.14 o.63 : 0.22 : 

MDA, calc.: . o:iie ' 0.41 ' 0.28 ' 

: ~o,~: ;i>~( 0.10 ' : §fiJ 0.31 • 

0.10 : 
0.38 : o:;.z !· 

2 : 
2.34 j 

111.6 ' 
0.58 : 

· 1·e1.~5L 
15.45 : 

2.01 : 
.. ·· · ·•·· ! 

2.34 • 2.340 • 
102.3 : 102.3 ] 
o.48 • · ·o.4ii ' 

, '" """' I · . . ......... .. . < 
0.06 : 0.13 : 
0.06 : 0.12 : 

0.34 ( 0.32 ' 0.34 : 

.... f~:I. ·::::::::::o.:~ ::.:··· ······· ·· ··o.ai·i 

05-Jun--44 
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SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF9-TMA-728 

:,cid1ii.:::i2a 
!·· ................. . ..... ... r. .. .... ~ 

. '" "'" 'f 
. ... ..... .. ; ................ ....... .. ... "~ 

.................. ·s.mpie.iD: ·1 BOBFH6 B0BFHe BOBFH8 808WF8 QC-LCS ~LANK eosfj:js:.:ijijp] 
....... . . ... . .... L.iti.iii t 7342-ocn , 7342-002 . 7342-003 ·ni2:.:00.. , ·7Mi~s ···· ·· 1342-ooe 1342-001 

.. ................ ·· 0etecioi: :xsi>Ec 16 rxsi>ec·,:. · · ' xsi>ec ·14 xsi>Ec.,s .. ·t···xsPfo·1• · xsPEc 15 xsi>ec 14 ; 
... .... ....... .... .. ......... Count Time: ! 904.83 ·· ···740~57 .. i·"·· 823.23 ~ ....... ... 923:3f·;........ 400.4 740.97 838.37 \ 

•·: ::::: . .. . ... Groeecpm: : o.ee ' ·0:52 i 0.487 ·; : §~t:T . te-:iii ......... O.:~~~ : §s ) 
:::: :: e.~~~iiiri: T o:ee2 ; o.557 o.?69 • o.873 • o.833 0.164 o.64 : 
'Ml Bkg Std. Dev.: = 11.89 : 14.14 • 13.88 • 11.56 • 18.42 ' 11.54 16.39 

. Blank .cpm:] ...... ::-4>:1~~ -L ~.12sT --0.126 .. :~j~( --0.128 -0.188 -0.128 
. . . . % eiiiiiic'siii o.v:: 1 37.es : . 36:3 • 36.3 • 37.es • 36.42 37.es 35.42 • 

Netcpm: ! . ~j1e i 0:oaa i .. ~ :1371 -.:.O:oeo :"° . 18.431. 0.081 0.088 ' 
........ Lambda: ,· "ii:ooe+oo ' 0.OOE+oo ·o:ooe+oo 1 O.OOE+oo ·:·· · 0.OOE+oo 0.OOE+oo O.OOE+-00 , 

Corr. Day•: ' 38.82 I .. ... :::::::::::::::::::: :···········: ::: ~r=·~ ·········· ··· · ·1·r 
Yield: 0.6023 

:· ·•• ····"···· ····· •·•·· 
Aliquot: • : : f ~~[ ...... .. ................. . . pp'f: &;;:i:: : 1 • 

Product: • 
P-factor: ................ ... 

Result Cale.: 

8.14E-01 • 
4.87 ' 

-0.41 
···· · Result Rptd.: -0.41 : 

.::::::::: ~~Aciiii:::·1·:: .... ... ... :t~{[ 
...... .................. .... ~1:>~ Flpt~:: 2.24 • 

0 
0 
OD 
0 

BOBFF9R.WK1 

0 .00 • 
1 '!•·· 

. 3i.4iiT 
1 • 

37.40 
1 

0.8195 ... 0.7494 ; ... 0.7098 

1.03 ' 1.08 I 1.02 • 
..... ..... ········ ··;--- ... ········· ···· ···•• i•• 

1 • 1 : 1 • 
e:38E:.:.01 1.94E--01 , · f2:.E.::01 : 

············· ······· ···•·······•··1 
4.57 : 4.57 4.87 ) 
o.2a T ~ .38 L. ··.::oi1,· 
0.28 I 
1.37 : 
1.37 : 

--0.35 • 
..... 1_37 ••:••· 

1.37 : 

--0.27 • 
1.74 : 

. . . . . . . . . . . . . . .. . . . . . 

1.75 I 

0 .00 

0.9252 
1 

9.25E-01 
4.67 

41.01 ................. 
41 .01 

1.50 
1.60 

0.8918 
1 

8.92E-01 
4.87 
0.15 
0.16 
1.29 
1.29 

.... .. ... . 

.. 0.728 ' 
1.03 • .... . ····•······•~ 

1 : 
········ ................. . 

7.48E-01 ; 
············· ··:.·.s1 ·1 
·············· 0.2. : 

...................... . 

1.22 I 

06-Jun-84 

L"'i 
,::.n 
f'--~ 
....x= 
* 
f'.'"-.1 . -0-1 r-...;; 



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFFg...TMA-728 

............. ........... ··•·· 
' Uranium 233/415/8 

BOBFH5 BOBFH8 
......... -. ....... .. ... . 

BOBFH8 BOQWF8 QC-LCS : QC-BLANK :soBFHS-OUP 
7342-001 7342-002 7342-003 7342--004 7342-005 . i ·1342::ooe·· .. . ·1i34i:.:001· : 

o.tect·or:··r~ia ... ·······-rss.:.20···· --·· - !SS-21 ···········r~23.. ;ss-24 iss-2s =ss-2e· .. ··-···-·--· 
.. . s.,.,riP..1!. c.C11.1 11t ~."'": 181 .82 • 181.112 , 1eff.e2:- ·· ···· ····1e1.iii : · ,ei:e£t· ···1e1·:ei : · · ... ,,ie2 -: 

·········· ·· ······- .......•...•••.••••...• . 
GMT count: 103.807 103.807 • 103.782 • 103.807 : 103.807 : 103.807 : 103.807 : 

···•·• ··············· ·· ·· ····•·········· ··· ··· ···· ··· · 
81 .334 ' Zerotime: . 81 .334 , · i,:ii4 ' ·····ei :ii4 T" 1oiao1=· ·· 1oiao1··: · ····· ··e;:;:ii4·; 

...... ::¢.<,ii::~a.c.e.r:~~jjj::;: :· ················• -········ ··· ·-·············•i••··············· ····· ··· .· .......... .. ......... .. . ;. . .... .. 
10.44 , 
2248 : 

. .. 1.0.:~ L .... ~~ .. :4:4. L .. ....... 1.0.:~. : 10.44 , 10.44 , . .... .. ~~:.4.4. ; 
... ... 8.~!"!~. c.C11.111t ~."'!: .. ; ... 2248 • 2248 • 2248 • 2248 • 2248 • 2248 : 

Net tracer counts: , 340 , ...... .. .. ~ . I 
·ee,ecioren::" ·= 0-.2111 r 0.2811 , 

·· · ······ ······· ·· ··v1.ii:i :'., · 0.1418 , 0.1521 
···· ···· ··· ········································· ···'I· .. ............ .. . 

212 • 224 ' ....... U.::-~.~ .'. ~r.~ . ~C>1J.11t~: 
u-2~ .•.. b,kgd counts: 0 ' 0 : 

o • 

0.2884 • 
0.5885 • 

ia Y 
o=· 

......... 3¥ .. L... . .... ~ . .:.:········ ·· ···2e2 ·: ... .... :::::::::~ :] 
0.3218 : ....... .... ~:~ .3. .l... ... 0.3123 : ..... .... O.:~~ j 
0.8567 ' 0.7158 . ..... , .. . 

.8.".i ......... ~ 
1 : 

0.4927 • ........ . ··i ·! 0.7087 • 
·223··: 

........... 0·1 
····· ·····-····· · o : o : ...... ....... ... tr.~c:ctr. 111.t8.f14'r.ct11~. ~ .n.t~: 

tracer atd.dev.: 
o • 
0 ' 
2 • 

.... ···••··· ....... ... ~- o: 
o • 

20 : 

o • 
o • 
0 ' 
o , 

0 : 
o • 
2 , 

· · · · . ~ : ····°- '. ............ . O ' 
U-235 interference counte: 
······- ···········•························ ··· 

U-238, net counts: 210 : 

··········· ·· ::::::::::9.i~#.~:4~~~~-:r·· ··4:23E~1·3··f 
, .. . . .. . . . U-238, Decay corr: • 

· · · · u:::235: ·iii-oi. couiii,: · · r · ·· · 
... ::·: :: :·: ::::::::.::~~~~::b.~~~:~~•~::::····· 

1.0000 • 
15 • 
o • 

2 ' 
222 : 

4.23E-13 • 

1.0000 • . . . . . . . . ! . 

18 ' 
o : 

o • ............ ..... ... ~-
· · ·· .... 2.8. L . .. ....... .. ... 8.!. i 

4.23E-13 • 

1 

o • 

4.23E-13 • 
1.0000 I 

.. .. -- .... , ... 
11 . 

O: 

. . . . . . . . . . . . . . . . . . . ' 
323 I 2 221 • 

4.23e.::1iT . 4.23E.::1a··,· 4.23e:::1ii 
1.0000 , 1.0000 • · · · ioooo·, 

·,a ·: 
1 • 

tr.~c:ctri11t9.rt1,r.9.~1t.~ .n.t~:.,. o.L . o I .. ~ .. :.. . ... . O. .. '... ... o , o , 
tracer ltd.div.: . 0 ' 0 : 0 • 0 : ....... ·· ···o·T ······ o ·: 

· u.::2:isiii.terlereiice coi:iiiiii: o • ·· · ·· · · ··· ·o ·,·· o • o : · ····· ·· ·"o"T .. · o , ................... 0 ; 
··· ·· ·· u:::235: ·iiilt.couii••=" ·: ····· ·· · ·1is": 18 • 1 · ·········· ···frr· ·· · ·· ··1iMi-r·· .. · ·· ·· .... .:::;--i · ·· ......... , .. ( 

····:::::::::::: :::~~::4iii~~=:·;:·.::Ht~~1f i·.: i~t:¢~if !:.:) :e1e:::,·2·r ::::::f~~~~:::· ·······2:a.1.~~;:i.:: ... t#.:~~f::·::::.: f8.7.~~,:f 
..... . ......... ...... IJ::':2.~!.1?fl()1tyc:1>r_T: ~:e><>.<>C>. :. 1.0()()().i .... 1.0000 , 1.0000 : ~:C>C>:°-°- ) 1.0000 • .. .... 1.:~ .. l 

.......... ....... ..... ~~.3.5.i.~r.~c:~r.a.ti.<>: .. ... ~.-.8
2 
.. 2
1 
.. 8
2
···f. 0.8

22
28

1 
•. . ... ~:~2

4 
.. 8
2 
.. . : .. . : .:: ::::::::o.;9-2

1
::8
0
:::::.: : ... ~_.8

3 
.. 2
1 
.. 8
7
·· -f .... .. . . :Ia.~

2
( ;. . ....... ~.-•

234 
.. 2.\.· 

... ........... . 'J.::-~?:J.'.~'. .~r~.~11t~: ........... .............. .. ........ ... ..................... . ..... ...... .... ........ -. U-233/4, bkgd counts: . 1 : 1 : 1 • 2 : 2 : ... . 1··1· ..................... 1.1 ; ...... :::::::::~a.c.e.r:i~iii~ii~:~~'~:: :;:: ··· ········, ·t· · ...... ,.,.... ·····0·1····· ·· ·············, ··:····· ············· ·····, ·-r ····· ··o··:·· ·· ····· ········ ·· ···1·1 

.... .... ... ····· . tr.-.c.e.r.llt~_-.d.11":= .. L .. O • .... ~ .. :... . ····0· 0 
...... .. , . . ·· ····o .. :·.... . ... 'ij'T·····..... . O ' o I 

U-235 interference counts: : ..... .. . i f ... 2 : 0 : . ··· :;- ·!"· . ···· 2iT°.. .... ···o·f ...... i ] 
. :: ::~~~~(n.iit:~~i~iT 201 • 211 , ·· · · ·· ··•1· : ee , · 2a2·r ···· · 230 , 

U-23314,Lambda: . 1.17E.:.08 • · 1::i1e~a·: 1.17E--08 • 1.17E--08 • 1'.17E:.:Oar· 1.17E--08 : 1.17E--08 : 
U-23314, Decay corr: • 1.0000 ' 1.0000 : 

:: ::~~2~::r~:_:nj:t(l .... ·· ··i:~ : ···· · .. 2:a!··,·· 
::::::::::lJ:~aji::r.a.-.u,i,:ri>~d.=·····•· ····•·•• ·i.'~··,·· 

U-238 MDA calc.: 0.13 • ........ .. ..... .................. . 
U-238, MDA rptd .: , .. ~ .. 1.3..L ··· · · u:::2ii:·,.·w1t·caic::"·,·· ·· 0.2s , 

...•.••.•....•.....• ...... ... . ....... . ..• ... 

0.25 • 

2.ae = 

0.12 : 
0.12 ' 
0.28 • 
0.28 : 

1.0000 • 
1 

0.49 ' 

~.-:4:8. .L 
0.05 

1.00C)() .. L. 
1 • 

1.15 • 
1.15 ' . .. ....... .... .. 
0.12 : 
0 .13 : 

1.0000 • ioooo : 1.0000 ' 
1 • . .. ···· :; ··: .. .. . ... .... ·1··· 

3.89 ' 0 .04 : 2.89 : 
3.89 ' 
0.29 : 
0.29 : 

·::::o.:~:: 
0.05 : . . . . . . . . . . . . . . . . . . . . . . ' 
0.14 ' 

2.89 : 
0.11 • ................. ~ 
0.12 • 

0 .18 • 2.e1 ·-r · ·.:.o:oi : · ·· ··o'is·= 
··0:11 ·,··· · .. .. uo · --0.02 , · ··· ·o·.2s : , ........... ......... ...... lJ:-::2.~ !.r.e.":'."..ri>~d.:= 

.................... .... .ll.-::2.~ •. ~.0.~.c:a1c.: 
....... lJ.-::2.~'..~.0.~.rP.t.d.:= 

U-23314, reeult calc.: 

·0:121 .•• 

0.14 : 

0.02 • 
0.02 : 
0.18 ' 
0.18 : 

• • • • • • • • • • i 

0 .12 : 
·o::ii ·, 

. .. o...,.f · · · o::;;;- ·! ..... ··0-.-;1 ·: 

········· ······ ··········•·· ··········· 
........ U.::-~?.'.~!. r.•.":'.". .ri>t.d. := 

U-233/4, MOA caic.: .............. ··············· 
......... IJ:::~~'..~.0.~.rP.t.d.:: 

BOBFF9R.WK1 

0.13 • 
2.88 • ............. .. ...... ;. 
2.aa.L 
0.15 : 
0.15 : 

0.12 : 
2.80 • 
2.80 • 
0.14 : 

. . . . . . . . . . . . . . . . . . . . . . ' . . 

0.72 I 
o.ii ] .. 
0.13 • 
0.14 • 

0.11 • 0.11 • · · ·· ·o·:fr· , 
······3.-52 T ···· ···· ·o:oi :-........ ~ ... ac>. ! 

··· ··· 3."52 -:- o:oi ·, 2.80 , 
0.87 : 

···· o::;.··: · · ···· o·:31°: · · 0:1:iT · · · .... 0 .. 13·: 
0.16 , ·····~)iT :·:::::§~( :::···· 0.14 .] 

0081 05-Jun-94 



SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF9-TMA-726 

... ... ............ ..... 
Total Uranium 

... ... ...... .. .... 
.... ...... ........ .... .. 

... .. .......... .. 

0 
0 
00 
N 

....... .. ........ 

B0BFF9R.WK1 

Standard ..... ................... 
0 .048 
0.158 
0.521 
0.978 
2.803 

4.881 
18.27 

······ ···· ·· " ' '''' ' ' ' ' 

............. .... ~ .~ : .. 

···· ··········•··· 
...... -~ .. . . i-- •.... .... ..• .. ' . 

. ..... ..•............. ' ..... 
lntenalty I , ....... i ug/L 

. . . . .... ·,01[ Sampiii io: T Lab io: lnten,. : . eaio: 
······ · ·m ,···eoei:Hs· : 1i42~1 · ·::~~?::i .. ~ .. ~ 

2598 , ·eoe·FH·e ·: 1342.:.002 43883 : 8.81 
·· s12:i -:- eiii=iFiis" : 1:i-42-003 · · ei1s·! · · i&i 
.1~t.: e.~'#.~a. It~f~f ·· 11eo1:· ·· 3.53 

24819 ' OC-LCS I 7342-005 8739 I 1.75 
1efa2:ac~i.At-ii(1342- ····· ··· ::2aer · ·· ·~.oe 

. . . . . . . . . . . . . . .. eoei:iiS:.:iiu ' 1342.:.007 4e95fl 9.42 
.... 1" 

···)···· .... . .•. •. .•• •• •.. j ...•. , . .. . -~ 
. . . .•... . •. .•.• . •• ' .• . .....•.... ' ..... '' ... . 

... ~ ... ...... ,. .... . I Amount . Prep. Calo 
Rptd , Dilution !oi"sinjii . ;· . voiume· . ) Reei.iii 
··· .. . e:73 ;·· 10 : ·· · ·· o:2s , · ···0:02 , 1.185 

i:ie.: 10 , ·· · ···· ·o:2s :· ····· 0.02 : 1.51 :::T~( 10 I .. O.:~~ r:· ...... o:oi1 1.530 

3.75 , 10 : 0.25 , ..... 0.:0.~ .. L. 3.oo 
1.ee , 10 : ·o:2s : ······ 0.02 : 1.33 

······ ····•·I .. .... ..... ;.. ... ··········•• I•• 
o.o• , ... 1.: ...... o ... ~~.L 0.02 = 

10.115 ' 10 , 0.25 I o:o2' 
0.003 
8.12 

Rptd 
·Reil . 

7.785 
7.51 

1.530 
3.00 
1.33 

0.003 
8.12 

05-Jun~ 
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SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF9-TMA-728 

;··•·•··· 

0 
0 
00 
w 

. . . . . . . . . . . . . . . . . . . . . . . . . . . 
. ~,:ripl1tll'.: 

lab ID: 
Detector: 

.. t-1!'~~c:1>111:. 
lnlt. eff.: 

.... ·· ···•· ···· ·· ··· ··· .. -·· 
Am243 added: 

Yield: 
.. ..... .. .. . ~1<1.11<>t: .. 

Count time: 
·············•· . 

. . . ... "'P~3.7.~'.~ c:0_1111t~: 
.. ~1>237. b.~~~c:c:>1J11t~: .. 

. . . . .. . ... . N.1>2.3.! ~~!M'Cl.'. ... ~: .. 
.. . . .. N.1>2.3.!.re.1NJl.t c:11lc: :: 

... N.1>2.:3!'.8.8.':'lt rptd:: . 

... .. t-1f12.:3!. M[)A. c:11lc::: .. 
. .. . t-lp~:3! ~[)A. rpt~:: 

BOBFF9R.WK1 

BOBFH5 
7342-001 

SS-55 ' 
39.51 : 
0.721 : 
99.08 : 

0.5531 : 
1.000 ' 

1085.13 • 
5 : 

0.378 : 
0.008 ' 
0.008 : 
0.015 : 
0 .015 : 

B0BFH8 
7342-002 

SS-58 
32.18 
0.721 
99.08 

B0BFHI ................. 
7342-003 

········ ·········· •··· 
S8-57 . . . . . . . . . . . . . . . . . . . . . . 
34.18 
0.721 
119.08 

... ... .. ... . ······ ··· ·"· ······· ··· 
0.4502 0.4782 

1.000 1.000 

1085.13 1085.13 . .. ... ..... ........ ...... 
10 19 

.... .............. 
809WF8 : QC-LCS . . . . . . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . ' . . . 

7342-004 

22.12 : 
. . . . . . . . , . , . , ... ·I , .. 

0.721 . 
···•·········•··· 
99.08 : 

0.3098 : 

1.000 ' 

1139.35 ' 
. ... ······ · • · · 

18 : 

.7342-005 

48.33 
. ········ ·· ·· .. -

0.721 

3 ....... .. ·2: 

99.08 
0.8785 

1.000 
1139.35 

2088 
2 

0.383 0.403 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
0 .022 0.034 
0.022 
0.018 
0.018 

0.035 
0.024 
0.024 

0.398 : 
0:045·'. 

· c:i:045 ' 
0:031 : 
0 .031 ' 

0.39 
3.128 
3.127 
0.014 
0.014 

~uNi<·= eoiii=ii64'.>uPi 
······ i ···················· ····· ~ 

37.1 : 
. . . ........... ..... .• ··1 .... 

32.94 : 
0.721 : 0.721 : 

......... .. ...... . . .....• 
99.08 : 99.08 I 

0.5193 : 0.4811 : 
1.000 : 

1085.13 : 
10 : 
0 

0.019 : 
0.008 : 
0.008 ' 

1.000 = 

1138 .. 35 ' 
.. ii 

3 : 

0.007 : 
0.024 : 
0 .024 : 

1o-Jun-84 
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SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF&-TMA-728 

. . 

. ~rll!'I~ Ir:>: ; BOBFH5 809WF8 ac-LCS 1 QC-BLANK) BoBFH5-DUPI 
Lab 1D: • 1342-001 • 7342-002 1342-ooa· t ·7342-004 · 13,42~s· :- ·1i4i.:ooe· :··· 1i4i::ocfr ., ...................... ..... rietectoi: ·: SM .... .. .... isM1 : SM.2 ... .... . · yss::«i.. . .. ... sMi .... ....... Ts~· ........ !s~ 

.. ... ············----·""""' . &iuiittime: : 885.85 . foiis:13 •... · 10as.1·3 ;········· 1oas.13 1023.8 . . .. ·1oas::i3 ,· · 1oiis.1·31 
·,iMi\i:ooiii:·; .. . ~-~1 l 95:i>4i :: . : e!iA~:l. ·· ··es:043· ee.'01·1·: ·~:~ :._ · · es:o4i1 

Zero time: • 81 .334 : ii:334 ·: 81.334 : . . .. ·ei334 88.011 I 95.043 • 81 .334 : 
· ·eooii,iii:.; cipm:° : ... ··· ... .. :ae ; 4.88 = · · · · ·•·.ae ' ·· ........ 4.88 4.88 • 4.88 = 4.88 : 

.. :::e.~~#.;:~~~~in.~=::i .. ·· ···2fro:4 , .2.2.1111:~~.: 22ea.os·'.· ........ ~:~~ :::.:::·:: )~~S.:o.s.:r::::.:: #.2iiii:~~ ::: ... ... 22ea.os·1 
Net, tracer count•: : 1370 = 1573 • 1510 • 1283 809 I 1177 • 1881 : 

· · · · eeiei:tor Eif:' ' · o.4ii2a r 0::.20• :· o:3953 i · ··· ··o::iiff o.3812 , 0:4212 : · o.414 : 

Yield: 0.8084 . iij243 :'° 0.8288 0.4288 • 0.5299 • 0.7808 · · · Pii239: i-iroiia i:o.:iiii,: : · · · 20 : · · · · · · · · · · 32 :· · · · · · · · · · · 241 · · · · · · 300 • 3 • 28 = ,. . :::P.~~#,:~~ij~~~•~= !· · · , ···· ··· 1T ·,: . .. t 
. . ........ ..... F'\1::-~~. ~"'l><t11:. ; 1.18e-08 : 1.18e-oa = 1.1se--0s • 1.1se--0a ·-.,:1ae.:.:oa :- · 1:1ae::oa : 1.1se-oa • 

Pu239 decay: : 1.0000 : 1.0000 : 1.0000 : 1.0000 1.0000 • . .. . 1.0000 : ioooo ' 
.:::::::::::::::::: F'\i~#.jr.°.8-8~~•~::1. e , · :i ' ··· ··· ····· ····· or 231 a :- ·· :. : ....... ...... 1 .. : 

Pu238, bkgd count,: : 9 • . . . .. ·2·=· 2 ' 3 2 • 1 : 1 • 

··· ···......... .. · ·· Pii~231; Gimbd•= T 2.20e-0s • : ~:~:~~~: 2.~1:~s.!. 2.20e--0s · · i20e~s. L .. ~:~~~~~ .. : ·· · i2oe~s : 
·· · ~238dec•i= T · ·· - ~ -~~ [. o.8983 o.8993 • o.8993 ~-0()()() : 1.~ : o.9993 ; 

Aliquot ! 1 : 1 = · · 1 ) · · 1 : 1 : 1 : 

Pu239, Reii.iit ciiic: :" ! 0.030 • 0.010 ' 0 .045 0.428 §a.o.e. L : : §C>Ci{! . 0.033 : 

::::::~#.~: ~~if pt~:] 0.030 0.010 • 0.045 0.428 .. ~.-.8.~8. .L 0.004 : 0.033 : 
.. J:>112~! M.O.~ C:lllt::: . 0.011 = 0.013 0.021 : 0.01~.L 0.010 i 

L . . . . i:>u.~~- M.C>~ rp~~ :: 0.011 • 0.013 0.014 , . . . ii.ofo ] 
Pu238, Reeult calc.: • 
Pu238, Reeuit rptd ::" : 

······ ······ ·· ···· ·· ··· ······ Pti2aiiit.1DA cii1~::.:;··· 

0 
0 
00 .. 

... . . P.11~~- ~t>~ ri>t~: L 

B0BFF9R.WK1 

0.000 : 
0.000 • 
0.022 : 
0.027 • 

o:ooi --0.003 • o.408 o.993 , · o:oos = 0.000 • 

0.001 ' --0.003 : 0.408 o·.eer . O:ooe r· .. 0.000 < 

0:011 :·· 0.011 : 0.014 0.021 • · 0:01• ' ·· o~ofo ] 
0.013 = 0.014 ' 0.019 0.0101 ' .... ..... .... .. ... ... ... ...... . ... .. ~ 

05-Jun-94 
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SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF9-TMA-726 

........... -~ 

SamplelD: : 
··· ·· . . Lab io:· : . 7342-001 

... . . .... . .... . . . 

7342-002 
. eoewi:a ac-Lcs : ~"i:ANK eoei=H~UP' 
····™2~ .. -T. ··™2:oos·· ·· y-··7342~·- ·· ··734·2:.:oot::J 

· · · · · 0eiecioi: : ss::ii6 · i ss-39 • s6-40 , ss-21 • ss-41 ·' s~ · · s5-43 

~niri~~= · ·· 833.os • ··s3,4:1i : 834.12 . 439:1& T.... 834.12 • 1100 828.27 • 

·· ··•• ·•• ::::::::::::• :::• :::• . .. C3~!~c:C>1J11t: 103.268 • .. .. . 1~#:#~T .~~~•-#.~ ;·· ···•· ·friiMof• ...••• j ~~-2.~ I.•···· 10 .. :eae ····· 1~~:2.~ ] 
61.334 T 81 .334 : 81.334 , · ·e,:334 ·: 103.268 i · fo,t:eae 81 .334 · Zero time: 

.. !r~?it! dJ>lll: 
. .. . . . . . 8.~!1.d. .?<>t11t~ .tl1114': 

4.85 : 4.85 : 4.86 
2283.55 

·•:a5 ·: · u5 u5 u5 : 

Net tracer count•: 
Detector eff.: 

Yield: 

. . . . All~LIClt: 
.. ~ .2.~1 .. ~rc,9.e.c:C>1J11t~: 

....... A.'n.~~.1 .. b.~~~.-.. CC>1Jnt~: 
Tracer Interference Counte: 

···rracer iitiiiieviation: 
Am241, Net counte: 

. .. , .. ' ' ... , . I · 

2283.55 ' 2263.56 ' 
. . 141sT 1213 . 1142 : ..... .. .. .. -~ ... 

0.4116 ' 0.3893 : . 0.4158 : 

8 • 3 : 

2694~4:; .. i.. -· .. 22ei:55· r 
63 . 

0.4125 . 

0.8382 : . . 1 C. 

453 : 

442 • 

2340.8 
937 

0.4183 
0.4219 

1 
15 
1 
2 
0 .. .... . 

12 

2267.67 
·· fro2: 

0.4221 : 
o'.&i99 , . ... .. 1: 

17 : 
9: 
2 = .. 0: 
8 = 

... . • ··~~~~;·;·i:iiiiitx.i~::l 4.03E--08 : 4.03E--08 : 4.03E~8 4.03E-o8 : 4.03E.::cie ··· · · · · 4:o3E--Oe · · · · · ·· 4.o3E~ · : 

A.in.~~1 .d,IJC:11)': 
Cm244 groee counte: : 

. ···········••• ····~in.~~h.k.ij~~~~i~: ;·· Tracer Interference Counte: 

o.9998 • §~L . o.9998 • o.• : 
18 : 14 : 9 ..... ... .. . . 7T" 

··· ····-ie·r· 10 : ., i ·a··i 
·· ·· ·1··i. -.... .. .. ... ... . { ( ' 

1 : 
... . ... ii j 

Tracer ltd. deviation: o • o: 0 0 : 

1.0000 
302 : 

·····••:---
8 , 
1 C 

0 

1.0000 
1 

0 

0 ........... ...... ....... . .... ,: ....... ......... ....... ... . ..... ... . 

.. . .. . ........ .... <:111~'.4'.4~ .. ~1tt.c:()ll11t~: 3 • 2 • . .. .. . ... . :-:.1. : .. .. .... ... ~ L_ o 
Cm-244, Lambda: 1.0«IE-04 : . . ioee::o:. ·:· . 1.0«IE-04 • 1.0«IE~ = 1.0«IE-04 : 1.0«IE-04 

· cm244 .decay: i o.ee58 , o.9958 • §~s.( ········ o:9948 : · ... •I~T 1.0000 

.A.mii4fre,.:i1iciaic:: T · ··· 0:012:- · o.oos 0.004 • ::#.~1:~~~ T" 
0.012 = Am241 reeult rptd.: = 

· ••~~~f~°-~c,iiic:: i ·········• fo.aj;J 
··· ············· ·· ·· . . ~~~~ .. t.11)~ pt~: 0.033 : 

Cm244 reeult calc.: ·-······ . . .... . ..... ·· ·· ··· ····· · 
Cm244 reeult rptd: 

··········cm2«MDA.ciaiii:: 
... .. ..... ......... .. .... ........ ..... .... .... .. 

.... .... ..... . ~1112.'.4'.4. t.11l~rp~d.:= 

B0BFF9R.WK1 
0 
0 
00 
CJt 

0.002 : 

... ........ . -~-. 
0 .034 ' 

0.006 : 0.0041" 201.100 : 

... ~:~:3(). : . o.~~l . §~fl ..... . 
o.eo1 L 
0.908 : 
0.037: 

0.028 : 0.031 : 0.593 • 0.035 ' 
0.005 : 0.004 ' -0:041 .... .. · · ·o·.eof'. ·· 

.::0:041··! . o·.eon •. 
· 0.029 : 0.854 : 0.034 : 

. .... . ...... . . · ! .. . ··•·· ··:·· ···· 

0.028 
0.028 
0.025 
0.018 

0.000 
0.000 
0.017 0.033 : 

0 .032 : 0~02ii L .... 0.889 : ....... .... .. . o.o~.l. ........ .. 0.018 

.... ...... ..... .. .... 
0.9998 

7: 
14 
1 
o : 

-8 . 
. . . . . ... . ... ..... .. .. ... . -

1.08E-:-(?~ ) 

........ . ~-~.~ .i 
0.012 = 

0.012 = 

0.038 : 

0.034 ' 
:.:0.018 ' 

·· ::.o.01e 1 

05-Jun-94 
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SAMPLE RESULT CALCULATION SHEET, DATA PACKAGE B0BFF9-TMA-726 

······ ········ ······· ········ · ·····•··· ··· ··· ··············· ·····•· ·••··· ·· 
• G11m~11 .S.~ti:<>llll~Y ......... ... ..... . ·· ····•············r········· 

··· !·· .. · · · ···········•··•···f .. ........ .............. 1 

Sample ID: ·eoei=H6 ....... ....... ..... . .. ~Y.'~-~ :C~C?~L.~t: ~ :~~(~~~lHiB>.~P.; .. ..... ....... ......... .... ··-·-····· ··· •······Lab.iD:·· ·· iM2~·1 1342-002 i 1342-003 7342-4>04 7342-:00& 1342-ooe i 1342-001 i 

0-2 0-3 , ····· ·· · ·a·~5·, · a::i : G-3 ·· ·a::s ' . C3~1) Detector: 

BOBFAIR.WK1 

Count Time: 106.67 106.76 • 106.86 • .. ·······;-eo:95 ·=· 161 161.1 I 672.07 : 

. : :~~9.try:: MAAlt:'~.l.l.1. ~~~IN.~L.L.i ; ~~~j~~L.:L.i ] . ··1oo·ML 1 ::: t.1:~~i@dj' ~~~iN.¢.~Li} 

0 
c:, 
a, 
ca 

. ............ .. .. . .......• 

u,.,! 
u,. 
r~ 
,..:s= 
* r--..1. 
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Golder Associates Inc. 

4104-148th Avenue. NE 
Redmond, WA 98052 
Telephone (206) 883-0777 
Fax (206) 882-5498 

May 17, 1994 

Westinghouse Hanford Company 
Hanford Analytical Services 
P.O. Box 1970 
Richland, Washington 99352 

ATTENTION: Jeanette Duncan 

Our ref: 923-£418 
S/O/3077 

RE: TRANSMITTAL OF DATA PACKAGES, 200-UP-2 DATA VALIDATION PROJECT, TASK 
ORDER S94-18, CONTRACT MJK-SVV-M073750 

Dear Ms. Duncan:: 

Enclosed are data validation packages for the 200-UP-2 data validation project. The following 
provides a summary of the data packages included in this shipment: 

• B09WF8-TMA-727 

Please call if you have questions concerning the above at 206/883-0777. 

Sincerely, 

GOLDER ASSOCIATES INC. 

l¼·~1v> y \ ,1)/){A-
Christina I. Jensen J 
Task Manager 

~ ~~~u0b) 
~ Project Manager 

cc: P.K Brockman, SAIC 

OFFICES IN AUSTRALIA CANADA GERMANY. HUNGARY. ITALY. SWEDEN. UNITED KINGDOM. UNITED STATES 



TO: 

['} a 15'>ll rl 1 Q\] '1., 11.l '-1,,,,l: i ~ 

200-UP-2 Project QA Record 

MEMORANDUM 

N "-' 

; \\f May VJ 1994 

FR: 
q, ~ 

Susan Winter, Golder Associates In 6''9<
9 

,,,~ 
9t,t 't \. 

RE: GENERAL GC DATA VALIDATION SUMMARY FOR DATA PACKAGE: B09WF8-
TMA-727 (923-E418, Filename B09WF8GC.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B09WF8-TMA-727 
prepared by the Thermo Analytical (TMA} laboratory. A list of samples validated along with 
the analyses reported and the method of analysis is provided in the following table. 

SAMPLE ID 

B09WF8 
BOBFI-11 
BOBFHS 
BOBFI-16 

SAMPLE DATE 

03,.m.,94 
CJ21],8f)4 

03,.m.,94 
03,.m.,94 

MEDIA 

SOIL 
SOIL 
SOIL 
SOIL 

Note 1. All samples were analyzed for kerosene using Method 8015 modified. VALIDATION DOCUMENTA-i :: 

Data validation was conducted in accordance with the WHC state ent of work (~993a) 
and validation procedures (WHC 1993b). Attachments 1 through 5 prov1 et e o owmg 
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. 

\_ 001 

1 



9} ~ 352~ .2'.191 

Data Package ID: B09WF8-TMA-727 Analysis: General GC 

Completeness. The data package was complete for all requested analyses. A total of four 
samples were validated in this data package with a total of 4 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent, which meets normal 
work plan objectives of 90% . . 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

No minor deficiencies were identified during data validation which required qualification of 
data as estimated. 

COMPOUND IDENTIFICATION 

• A hydrocarbon identified as "heavier than diesel" was reported by the 
laboratory for sample B0BFHl. Supporting laboratory QC for hydrocarbons at 
the same retention time was not provided, however, the laboratory narrative 
indicates that a diesel calibration check was performed. Therefore, the 
associated hydrocarbon result has been qualified as estimated 0). The 

. associated telecon memo and a copy of the raw data are included in 
Attachment 5. 

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. 

LQQ2 
2 



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 
d ecision 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 
p ercent 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 decision 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. 

L 004 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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SDG: B09WF8-1MA-727 

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

DATA QUALIFICATION SUMMARY 
/J / • ,/ 

VALID~~ ~ATE: May 17, 1994 PAGE 

COMMENTS: GENERAL GC AS KEROS~ 

COMPOUND QUALIFIER SAMPLES AFFECTED 

NO QUALIFICATION IS REQUIRED 

B-7 

1 OF 1 

REASON 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 
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Validated Data S....-mary, Data Package: B09\JF8-THA-n7 

Sanl)# B09\JFB BOBFH1 
Date 3-2-94 2-28-94 

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

Cooments --- ---
Parameter Units Result Q Result 

KEROSENE MG/KG 10.000 u 23.000 

BOBFHS BOBFH6 
3-2-94 3-2-94 

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

SOIL SOIL 
--- ---

Q Result Q Result Q 

10.000 u 10.000 u 

~~"--~~el 
~s/;rhl 

L-...1 
LJ"1 
r-,...; 
-I;::. 
$ 

f:'--.l. -L.,_,o 
---.,.j 
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n!A Inc. REPORT Work Order# A4-03-029 

Received : 03/05/94 Results by Sample 

SAMPLE ID =B~0~9~WF~8 _________ _ FRACTION 01G TEST CODE 8015MS NAME BPA 8015M Rx.TRACT. 
Date & Time Collected 03/02/94 Category _____ _ 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Matrix: SOIL 
Date Analyzed: 03/14/94 

Dilution factor: 1.00 
Concentration Units: mg/Kg 

Sample 
Compound Result PQL 

.. ,,, 
Kerosene Range ND 10 

Cl0 - Cl6 Jet Fuel Range NA NA 

C9 - C22 Diesel Range NA NA 

Hydraulic Range NA NA 

ND Not detected at the specified limits 

Form I 

\ je_<~\.el 

Fs/4/d 

lQQ9 



Received: 03/05/94 

9·7 o:5zu ~~1 I ciq . R,J~ .~, .t..: .u 

TMA Inc. REPORT 
Resul.ts by Sample 

·-00057 2-
Work Order# A4 - 03-029 

SAMPLE ID =B'-"0=B-=-FHl.='------------ FRACTION 048 TEST CODE 801SMS NAME EPA 8015M EXTRACT. 
Date & Time Collected 02/28/94 Category _____ _ 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Cl0 

Matrix: =s ... o=I=L __ 
Date Analyzed: 03/14/94 

Dilution factor: 1.00 
Concentration Units: mg/Kg 

Sample 
Compound Result 

.... ,, 
Kerosene Range 23 

- Cl6 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

., 
HEAVIER THAN DIESEL 30 

PQL 

10 

NA 

NA 

NA 

10 

ND Not detected at the specified limits 

Form I 

\j~~~el ,,t/4 dJhl 

GQ10 



· 0005 76-
'Dm. Inc. REPORT Work Order# A4-03-029 

Received : 03/05/94 Results by Sanq>le 

SAMPLE ID =B..:a0-=Bc.:.FH5-==:.-.--------- FRACTION 06D TEST CODE 8015MS NAME EPA 8015M EXTRACT. 
Date & Time Collected 03/02/94 Category _____ _ 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Matrix: SOIL 
Date Analyzed: 03/14/94 

Dilution factor: 1.00 
Concentration Units: mg/Kg 

Sample 
Compound Result PQL 

;',,. 

Kerosene Range ND 10 

Cl0 - Cl6 Jet Fuel Range NA NA 

C9 - C22 Diesel Range NA NA 

Hydraulic Range NA NA 

ND Not detected at the specified limits 

Form I 

\J @~---~·,eJ ,d s-/_;A/ 

\., 011 



9:71352~. 2:20 I 
000578 

'l'MA Inc. REPORT Work Order# A4-03-029 
Received: 03/05/94 Results by S~le 

SAMPLE ID =B~0=B=FH~6 _________ _ FRACTION 07D TEST CODE 801SHS NAME BPA 8015M EXTRACT . 

Date & Time Collected ~0~3~/~0=2~/~9~4 ____ _ 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Cl0 

Matrix : zS~O~I~L'--_ 
Date Analyzed: 03/14/94 

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 

10 

NA 

NA 

NA 

ND Not detected at the specified limits 

Form I 

Q --

Category _____ _ 

'"0 t 2 
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LABORATORY NARRATNE AND CHAIN-OF-CUSTODY DOCUMENTATION 
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LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

CASE NARRATIVE 

TMA/ARLI 

03-029 

WESTINGHOUSE HANFORD COMPANY 

March 07, 1994 

1.0 DESCRIPTION OF CASE : 

2 . 0 

3 . 0 

Seven soil samples were analyzed for TCL Organics- Volatiles and 
Semivolatiles according to the USEPA Contract Labor atory Program (CLP) 
Statement of Work for Organic Analysis, Revis i on OLM0l.8. The 
Extractable Hydrocarbons for Kerosene (K) were analy zed according to the 
SW-846 Method 8015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE I D LAB ID REQUESTED M.ATRIX 

B09WFB A4-03-029-01A V SOIL 
B09WFB A4-03-029-01B SV SOIL 
B09WFB MS A4-03-029-01C sv SOIL 
B09WFB MSD A4-03-029-01D sv SOIL 
B09WFB A4-03-029-01G K SOIL 
B09WFB MS A4-03-029-01H K SOIL 
B09WFB MSD A4-03-029-01I K SOIL 
B09WG1 A4-03-029-02A V SOIL 
B09WG1 MS A4-03-029-02B V SOIL 
B09WG1 MSD A4-03-029-02C V SOIL 
BOBFM7 A4-03-029-03A V SOIL 
B0BFHl A4-03-029-04A V SOIL 
B0BFHl A4-03-029-04B sv SOIL 
B0BFHl A4-03-029-04E K SOIL 
B0BFM6 A4-03-029-05A V SOIL 
B0BFHS A4-03-029-06A V SOIL 
B0BFHS A4-03-029-06B sv SOIL 
B0BFHS A4-03-029-06D K SOIL 
B0BFH6 A4-03-029-07A V SOIL 
BOBFH6 A4-03-029-07B sv SOIL 
BOBFH6 A4-03-029-07D K SOIL 

COMMENTS 

3.1 SHIPPING AND DOCUMENTATION : 

All of the samples were received intact and p roperly documented . 

1.014 



3.2 ANALYSIS 

3 . 2.1 VOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL: 

·-000 /3()-

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

Acetone was detected at concentrations above the CRQL in 
several samples, including the blank, VBLK0314R. 

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

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. 

All of the 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 03/05/94 and was analyzed 
according to the SW-846 Method 8015M. The %RSD in the all of 
the initial calibrations and the %D in the continuing 
calibrations were below their 20% and 15% limits, 
respectively. 

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

SAMPLE NOTES : 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the required 
holding times. Approximately 20 g of each sample were 
extracted and concentrated to 5 mL. 

1. 0 l 5 
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In sample BOBFHl, Kerosene was detected at approximately 23 
mg/Kg . In addition, a compound heavier than the Diesel Range 
was detected at approx.t_mately 3 0 mg /Kg. The concentration for 
the compound was calculated using a Diesel standard. 

The surrogate o-Terphenyl was added to each sample, and the 
recoveries ranged from 80% to 94%. However, since the 
reporting forms could not accommodate the surrogate recovery 
results, the data was included in the 11 Additional Raw Data" 
poriton of the package. 

The matrix spike and matrix spike duplicate recoveries for 
Kerosene were 90% and 86%, respectively. 

All of the QC results were within the limits specified by the 
SW-846 Method 8015M. 

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 
diskette is authorized by the Laboratory Manager or his designees, as 
verified by the following signatures. 

Nicole Roth 
Program Manager 

~~ 
Maureen Parrish ¥/z!/gr 
Program Manager 

" -



---... .... ,u _, ,.,_,_,. •-•• •· - •· ·-- - .... .. 

\ 

' 

Westinghouse 
Hanford Company 

Custody Form Initiator L E ROGERS 
Company Contact L E ROGERS 

· .. -D0ooo4-. . ' t 
• I • • • 

· ... 

CHAIN OF CUSTODY 

Project Designation/Sampling Locations 

Ice Chest No. 

200-UP-2 

TelephorTu :::::3.:..7-=.6_-.,_76::..;9::..:0"::----=..,.,.-­

collection Date ::3i-.:}.-~C( -=--==----==------

Bill of Lading/Airbill No. 

Method of Shipment 

Shipped to TMA 
AIR 

Possible Sample Hazards/Remarks Keep samples at 4C (SOIL) 

✓ 1,250ml P:CLP;TAL Metals,Hg, Ti 
✓ 1,250ml Gs:VOA CLP 
.,/1,250ml aG:Semi-V0A CLP 
✓ 1, 125ml G:Anions F,Cl,S04 (EPA 300.0) 
/1,125ml P/G:Anions N02,N03 (EPA 353.2) 
,.//1,125m\ G:Cyanide CLP . 
✓ 1, 125ml Gw:Kerosene (8015M) 

Salrf)le Identification 

Field Logbook No. 

Offsite Property No. 

EFL-1115 

✓1,1000ml 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 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 

50ml 
1,250m 
1,250ml 
1, 125ml 
1, 125ml 
1,125ml 
1;125ml 

1, 1000ml 

aG:Semt - . 
G:Anions F,Cl,~=......._.,YA 300.0) . 

P/G:Anions N02,N03 (EPA --......J,,, . .,. · 
G:Cyanide CLP . . . •.3-2~'jy_ 

Gw:Kerqsene (8015H) , . . ·. . .,.~•:'· •·: .;~.,. ,--
P/G:Gross alpha/beta (EP-10), Ganina Spec ' to ·include, s- s-137,Co-60,Eu-152; 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), ·Total Uraniun (EA-01C 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) 1-12 RC-605) .s·r-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- , . . . . . . . 

Field Transfer of custody 

Relinquished by: 

Relinquished by: 

Dis osal Method: 

COll'fllents: 

A- 6000-407 (12/90) ( EF) ~EF061 
Chain of Cus tody 

Chain of Possession 

Date/Time: 

3-7-9'-(_ 
Date/Time: 

Received by: Date/Time: 

Received by: Date/Time: 

Dis sed by: Date/Time: 

(Sign and Print Names) 

LQ17 
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t'~ Westinghouse PMe 1 of 1 
(~ Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

006225 I 

~) 

~~ Collector R. T. Sickle Conpany Con~act C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vi tri fi ed Clay Sampling Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 
' 

Possible Sa~le Hazards/Remarks None· Detected 
Special Handling and/or Storage Keep .cool ",-, -

Sa~le Date Time Nurber and Type of ~ 

Nurber * Collected Containe·rs · ./ Analysis Required Preservat i:Yfl 

80817117 ,? 2-2&'~ ~ (0 250,,,l alts ~ r11P 
r,...; 

-· -:C: 

BOBFHI s J/tS- (I) 250ml Gs ✓ VOA ; CLP • 2-2-'1S"'°''-I . ., r.'--1. 

BOBFHl s / I (1) 250ml aG .I Semi-VOA CLP • .. .J 
q 

BOBFHI s I ( (I) 250ml Poly ✓ Hetols ·CLP T~L Tltanlun Hcrcury CPL 
._, 

BOBFHl s \ \ (1) 125ml G ./ Anions ·F/ cl; SQ4 EPA 300.0 

BOBFHl s ) ) (1) 125ml P/G ✓ N02 N0:3 : r:• EPA 353.2 
n--,-,,, .... I I - ---. .. - .. ·- ,, ,.,..;I . _J / -, - -- ...;~., n--- -u-w• 11.1. ., I \.l/ ,..iv1111 o.u~ --· , ,. , - - , T -
BOBFHI s (I) 125ml G .I Cya_nide CPL 

BOBFHI s (1) 125ml Gs ./ Kerosene 8015H 

BOBFHI s 2-2-~ay 111< (I) 1000ml Poly Gross Alpha/Beta EP-10; Ganma Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, .• · 

Ru-106, Na-22 . RC-30; Total Uranlun EA-01C; 

✓ U-235/234/238 EP-70, 71, 5; Np-237 RC-101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, S; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, -309, 304; Tc-99 RC-24, 604; 
Am-241, em-244 :. EP-80,· 91, 92, 93, 5; Se-79 ·Lab Specific 

Chain of Possession/ (Sign and Print Names) *Matrix 
SE= Sediment Relinquished BJ, Date Time Received By A = Air - - DL = Orun Liquids SL= Sludge 

;? Y-L~2;: ~c /r'~ :3/!/tl/4 /.;:l.OD j),>/ f"Wi,)11 ,,}A OS ·= Orun Solids SO= Solid 
L_ = Liquid T = Tissue 

!)d }311JJ?P,IAA 3/4/q4 0~(6 ., _. 0 = O! l \J = \Jeter 
s = Soil \JI = \Ji pe 

I 

~ -7-9'{ ¥ : '),lf!r/>;._,;.,/- 'J}; / ~, ~ J< · 11 lv.M X = Other 

UBOAATORY SECTION Received By .,. 
Title .· Date/Time 

Final Sartflle Disposition Disposal Method: Disposed by: Date/Tune: 
' • 

3 -7- ~--, 

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



c:i 
("'.~ Westinghouse Page 1 of ·1 

' Hanford. Company CHAIN OF CUSTODY/SAMPLE .ANALYSIS REQUEST 
006229 (" I 

c:: Collector R. T. Sickle C011pBny Contact C.A. Rowley Telepho,ie_ 372-3293 
~ SAF No. 93-263 Project Designation 216-U-8 Vi tri fi ed CJ ay · Sarrpllng . Locatlons 216-U-8 ·Crib 

; 

Pipeline . · 
Ice Chest No. Bill of Lading/Alrblll: No. /40 cJ./:J ·.f/'14 . Offsite Property No. 

' Method of Shipncnt Air Overnight :., 
Field Logbook No. 

Shipped to TMA 
Possible Sarrple Hazards/Remarks 

Special Handling and/or Storage 

Sarrple 
Nurber * 

8oB ,-cr716 .5 
BOBFH5 S 
BOBFH5 S 

BOBFHS S 

BOBFHS S 
BOBFHS S 
---- ·- -UVUI 11.J ~ 

Date 
Collected 

J· .:z.-q'{ 

( 
\ 

\ 
I 

I 

None Detected 
Keep cool 

Time 

o5t:;o 

Nllllber and Type of 
Containers j 

{ 1') .:i. :ro,..,1 Gs i/4.,q 

(1) 250ml Gs .✓ ,VOA. 

,. , .. 
·. ~: .. 

/ ( 1) 250ml aG ✓ . semi-voA 

SPECIAL INSTRUCTIONS 

Analysis Required 

(1) 250ml Poly./ Metals ·-CLP TAL _Tftanf1.111 Mercury 

\ ( 1) 125m l G ✓ .J~tltlD~-· 1:-~ ·er, . so4 · 

\ (1) 125ml P/G . ✓ No2 ~~ . ,,,, ,, . .. 
I . , . .. --- .. .. - ' ·- - / · / - - - -
I \.I./ L..JVIII I Cl\;I~ .. / " • .--~ ,. .- . .L - "'.,I' .. , 7 

CLP 

CLP 

CPL 

EPA 300.0 

EPA 353.2 

BOBFHS S I I (1) 125ml G .j · Cyanide CPL 

BOBFHS S ( (1) 

BOBFHS S 
,V 

(1) 

I 

125ml Gs J Kerosene 8015H 

1000ml Poly Gross Alpha/Beta EP~10; Gamna Spec. cs-134/137, co-60, K-40, Eu-152/154/155, 
J Ru-106, Na-22 RC~30; Total Urani1.111 EA·01C; 

U-235/234/238 -EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1·129 RC-25, 603; 
sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 · -~P-80, 91, 92~ 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Nemes) . . *Matrix 
Relinquished By / Date Time Received By A = Air 

----_-//..,......-' /-,,,---------.---/-,--
1

-/--..-----........ ---.-v..--le / .... --..-,£)-II--11 A---------4 DL = Ori.Ill Liquids 
I.L~:::2,.2;,r:,~:/~-....,.:::.A::z' o::::: /1/::..........t.~~-:L/:....:._LL.'5",,,:!::c.,~,-,t.✓.:.,:~:!::<::=---.i....::-3::.1 IL.: ,3:::,.'/L!:.Y4.:!..--l,_::C>::::..,:'?Co::::::..:....· _._, -t.µ~ ?{_~· ~r'~LJl:!::::::flLYD~'U~flJJ _______ _J DS = Dr1.111 Solids 

. J!f<"'n {5,\_ ....... _ ri1 i I ~ i ~ : ~;tid 
1----Al/.l,,L,:, J n'rJ;A-L.( '/J'.cJ..!.!:::PQ.~Y/IIA,1~-----i---:B::::...1L' '41....L...!.q-l.;1_-i---:...::0~8~/6=---1-..D,..;. ).t,~UJ/)~.AAAA.~~::::!.__, f-___/_/3::!...I,/~, ~:....__..!..:,l<:::......·-!.:~~,~U:,!.:;,,...,...:..__i s = Soil 

I :, • 7 - 9:tf ~ 

lABORA TORY SECT! !)I Received By ,,. Title Date/T1mo 

Final S~le Disposition Disposal Hetnoa: Disposed by: Date/Time: 

Preser~ e 
(.J"1 
r,..'-

SE = Sediment 
SL= Sludge 
SO=Solid 
T = Tissue 
\I = \later 
Ill = llipe 
X = Other 

I 

I 

I 
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Westinghouse Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQU~ST 
006230 

Collector R. T. Sickle C.A. Rowley ·. 
Telephone .372-3293 Coopany Contact 

SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sampling Locations 216-U-8 Crib. 
Pipeline 

Ice Chest No. f:r.5 Bill of Lading/Airbill No. /40 ;.13 8'/44 Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to .TMA . SPECIAL · INSTRUCTIONS 
' 

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

-· . ....._; 

Date = Sarrple Time Nunber end Type of t..N 
Nurber * Collected Containers 

.. Analysis Required Preservat i:tr'J 
· ,-...,,; 

..-
BOBFH6 s '3- 2-4'-( /uS--0 (1) 250ml Gs / VOA CLP 

f".' 

BOBFH6 s /' I (1) 250ml aG ./ Semf·V~ CLP {'.) 
r--11 

BOBFH6 s ( (1) 250ml Poly .I Hetals •CLP T~L Titaniun Mercury CPL :....~ 

BOBFH6 s \ (1) 125ml G ✓ Anions F, ct; so4 EPA 300.0 
\ 

BOBFH6 s \ \ (1) 125ml P/G ✓ NOz N~ . EPA 353.2 
, 

'"'" r,, r- t ... ~ I - - -- - - - -- ·- , ¥ - - ..,.., -
UVUI IIV ,J \ .I. J '--'VIII I C1U:> . -- ""' "" '- · /U'l---1/"- L~-7 .. .....,7 ----
BOBFH6 s (I) 125ml G ✓ Cyanide CPL 

I 

BOBFH6 s I (I) 125ml Gs I l(erosene 8015H 

BOBFH6 s \. / (1) 1000ml Poly Gross Alpha/Beto EP-10; Gorrma Spec. c~-134/137, Co-60, K-40, Eu-152/154/155, 
I 

l / 
Ru-106, Na -22 RC-30; Total Uraniun EA·01C; 

./ U-235/234/238 EP-70, 71, 5; Np-237 . RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1·129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am- 241, Cm-244 EP-80, 91; 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
SE= Sediment Relinquished By / Date Time Received By A c Air 

/4~ ~?;: S'-Pk- j);I~;-- .JlA 
DL = Drun Liquids SL= Sltx!ge 

3/3/94 OSDo OS = Drun Sol ids SO=Solid 
L = Liquid T = Tissue 

Di ?~~J~ 3/4(q4 08/6 0 ,c .Of l II = 1/ater 
s = Soll 111 z Iii pe 

'Z.r?~9'/ )/r- ?/,~f 1311,,,,.,. 11.., fl Lu~ X = Other 

LABORATORY SECTlOM Received By p ~ T)tle Date/Time 

Final Sanf)le Dhposftfon 
Disposal HethOd: Disposed by: Date/Time: 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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q7 135''U "'.Z 11 ✓,-~ l-r.,. 
WHC-SD-EN-SPP-002, Rev. 2 

GENERAL GC DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

PROJECT: 

CASE: 

D 8010 

D 8150 

D 

D 8151 

D 

SAMPLES/MATRIX: 

A 

ANALYSES PERFORMED 
D 8020 D 8021 

0 WTPH-HCID 0 WTPH-G 

D D 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

8140 

0 WTPH·D 

D 

8141 

D 

D 

Is technical verification documentation present? .••.... ~No N/A 
Is a case narrative present? • • • • • • . • . • . • . • . . ~ No N/A 
Comments: ----------------------------

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

A-10 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL GC DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
3.1 INITIAL CALIBRATION 
Was an initial calibration performed? .•• • 
Are %RSD values for calibration or response 

factors acceptable? •••. • •• • . • 

.••• @No 

.. ® No 

N/A 

N/A 
Comments: ___________________________ _ 

3.2 CONTINUING CALIBRATION ~ c ~~...,...,i~ ?°':'=·'<'<--<'b~ 

Was a continuing calibration check performed? ... • •.•• (y~ No 
Are %D values for calibration or response factors acceptable? .§ No 

Comments: .;'-, e e \ c~~ y e,~{- ~ c\'> e<: \ \ · ,~ ~,':£ 

~~-~---cp~ ~ ' 

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

. . 

. . 

. . 

. . 

. . 

. . . . 

. . . . 

. . . . 

. @ No 
. . No s 
. . . Yes No 
. . . Yes No 

~s\tl'",i 
N/A 
N/A 

N/A 
N/A 

~ 
----------------------------

5. ACCURACY 
Were surrogates analyzed? •••.••. 
Are surrogate recoveries acceptable? 
Were MS/MSD samples analyzed? .••.••. 
Are MS/MSD recoveries acceptable? . 
Were LCS samples analyzed? 
Are LCS recoveries acceptable? 

A-11 

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

LQ23 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL GC DATA VALIDATION CHECKLIST 

Comments: ~ e .e \ c-~ y~ e__ ::fs: c-.\r'>C,\:i-,~ ¾.'sS--
' ~ c ~~ ~ ~ , 

6. PRECISION 
Are MS/MSD sample RPO values acceptable? • 
Are field duplicate RPO values acceptable? 

@No 
. • • . Yes No 

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

Comments: ·~:===-vA~> \ c:,, c: e-;\;r>f::>'- c.s-c· , C ~ , ss::e,,":\\½-= 
_\__ .. \.' \ ~ C - ~~ .-.,_,,._=·~ ~ :::-::-.::;:_- t ' r;, > ~ , \ e. ' ~ '- E" . ~ "4 -~ e_ 

7. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? •••.••• • .•. @) No 
Is compound quantitation acceptable? ••••......•.. @ No 

Comments: ".;::)~...e_ \ =-::-it S?~ ~~ c;,\ , ~£;\-Y .;:: A- ~ ,-s::::: 

C,,-;:-:,(V-- t>t-9 •~s> ~ 

8. REPORTED RESULTS AND DETECTION LIMITS 

N/A 

~ 

N/A 
N/A 

Are results reported for all requested analyses? 
Are all results supported in the raw data? 

. © No N/A 

.(@ No N/A 
Do results meet the CRQLs? •.••••••• 
Comments: 

• ~ No N/A 

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

A-12 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL GC DATA VALIDATION CHECKLIST 

- -=_ £_c~=s:~cllffl-, i'-~h"' G_~-~m.i ,<>&: 

~~ ~~~'°% )~~ 

- ~ :5, ·~\§__., Jg s::;c---~ . ~:-,., 8 C J<~"> ~ q Y ~ , 
~ ~~e, ,,S:-~, c-4-.h; ~ , 0, 0;';'--,1~~b -s:;d'-C: e_ t.~> ,F=- 5G - t~G~ 

\~ °- c~} C ; 

Li025 
A-13 
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HOLDING TIME SUMMARY 
~-.C\ \..., ... S~ 'P,, ~~ -+ )i__ :+-

~ 

SDG: I VALIDATOR~h~~ ,,,_ 
COMMENTS: c-..- .,., ,i 5-..... '<'- '-.""°D<;...e ~ 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 

~6\ l....i-..J ~ 'r'\ 
G-<::...~ 

~w~'\~ ~\\e::.\9~ 1~\,4\~* \...,:-, - .- .N"">_. 

'~-~~~\\-\ \ d--\ :\. ~-h ~ I i 
·Ru~~~ -~\~~~~ \ 

\ 

~D~•-\ h "" 17 3-\~\C\~ t7 "' ~ 

I DATE: __ ~ \~\q~ PAGE_j_OF_l_ 

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

'o L-\ ~~ 
~-D 
·-j 

\0 L\ \ LN 
C....t"l 

~ L-\ 
'B L\ -=:::::-t7 

~ 
...s= 

:i;: • :c r''-.l. <, 
I r---.:: 

V, -C1 u7 I 
frl 
:z 
I 

(/) 

-u 
-u 
I 

0 
0 
N .. 
;o 
/'D 
< . 
N 
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.1 .. · (;o aer Associates 

TELECON/ CONTACT MEMORANDUM 

D Personal Visit ROUTE TO: 
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0 Pro ject D Outgoing 

D Busine ss Develop men t 
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~~~ \:\-"- - ~kJ.-) c\__c~-:c._ () cs \ ~ -s 
***** EXTERNAL STANDARD TABLE ***** 
******************** 03-14-1996 13:25:11 Version 4.1 ********************** 
* Sample Name: B0BFH1/A40);029-04E Data File: E:L031248 * 
* Date: 03-14-1..91'6 04:12:31 Method: E:HYDROC 03-07-1996 13:03:43 # 248 * 
* Interface: 2 ~~Cycle#: j48 Operator LV Channel#: 0 Vial#: N.A. * 
* Starting Peak Width: 10 Threshold: 1 Area Threshold: 100 * 
*************************************************************************** 
* Instrument Type: HP-5890 (EVA) Column Type: RTx-200 / RTx-5 * 
* Solvent Description: diChloroMethane(Cl2CH2) * 
* Conditions: 40D, 4M, 15D/M, 257D (35MRUN) * 
* Detector 0: Detector 1: FID * 
* Misc. Information: Carrier Gas: He J/1 :31?-'l{ry * 
*************************************************************************** 
Starting Delay: 0.00 Ending retention time: 35.00 
Area reject: 2000 One sample per 1.000 sec. 
Amount injected: 1.00 Dilution factor: 1.00 
Sample Weight: 1.000000 

PEA! RU PEAK. 
KAKE 

COKCEKTRATIOK in KORKALIZED AREA/ 
KUK TIME ug/ml COKC AREA HEIGHT HEIGHT BL 

l 12.950 393634.0000 30.WO\ 393634 9544 41.2 l 
2 14.650 0-TERPHEKYL(SURR,) · 801879.HOO 61.6168\ 801880 269032 3.0 3 
6 15.833 5218.6875 0.4010\ 5219 1211 4.32 
7· 16.083 2646.5469 0. 2034\ 2W 333 8 .0 2 
8 16,417 2780. (375 0. 2137\ 2780 666 4.2 2 
9 16. 600 3558.5000 0.2734\ 3559 530 6. 7 2 

13 17. 517 6032. 3438 0.m5\ 6032 636 9.5 2 
15 18.017 3477.0000 0.2672\ 3477 490 7.1 l 
16 18.333 4864.8750 0.3738\ 4865 881 5.5 2 
19 18.833 7560.0156 0,5809\ 7560 1089 6.9 2 
20 19.000 4024.8281 0.3093\ 4025 841 4.82 
21 19.100 4918.5156 0.3779\ 4919 673 7.3 2 
22 19.267 12519.9062 o.mo, 12520 1327 9.4 2 
23 19 .• 50 53H .0156 0.4106\ 53H 9H 5.6 2 
24 19.617 17215.8438 1.3229\ 17216 1694 10, 2 2 
25 19.800 6377.9062 0.4901\ 6378 1082 5.92 
27 20.150 3981.0000 0.3059\ 3981 559 7.1 l 
28 20,600 2329.5000 0.1790\ 2330 369 6.3 l 
29 20.917 5555 .0000 0. 4268\ 5555 864 6. 4 l 
30 21. 500 7479 ,0312 0.5747\ 7479 1086 6.9 l 

(oB> TOTAL AHOUKT = 1301398.0000 

REF 
Pm: 

0 

\ DELTA 
RET TIKE COKC/AREA 

l.OOOOEtOO 
-l.013 l.OOOOEtOO 

l.0000Et00 
l.0000Et00 
l.0000Et00 
l.0000Et00 
l.0000Et00 
l.0000Et00 
l .0000Et00 
l.0000Et00 
l. 0000Et00 
l.0000Et00 
l.OOOOEtOO 
l.O00OE+00 
1.0000!• 00 
1.0000Et00 
l.OOOOEtOO 
l.0000Et00 
l.OOOOEtOO 
l.0000Et00 



-000574 
~D~~\:\\- ~ ~<"~~ ~~:)_~~~ 

Areas, times, and heights stored in: E:L031248.ATB 
Data File= E:L031248.PTS Printed on 03-14-1996 at 13:25:17 
Start time: 0.00 min. ~top time: 30.00 min. Offset: 0 mv. 
Low Value: 8373 uv . High Value: 999999 uv Scalft factor: 10.0 

LQ29 

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



START TIME= 9.033 START HEIGHT= 9563 
STOP TIME= 14.433 STOP ,HEIGHT= 14656 

AREA= 775599 
START TIME= 15.367 START HEIGHT= 14954 
STOP TIME= 24.033 STOP HEIGHT= 12815 

AREA= 985670 
Plot of data file: E:L031248.PTS 
Date: 03-17-199~ Time: 15:43:32 
Sample Name: BOBFH1/A402029-04E 
Start Time= 0.02Stop Time= 30.02Min. Scale= 

Kerosene.. -
Retrr:it- !ti __ ....:..-.J-_..,,. !ti 

r, 
n r, 
!ti I"' 
• I"' 

-000575 

~~ ~ \\ \ -~~- u~k 
~{~ ~Q~~ -

8373Max. Scale= 107536 

J<M 2>/1c/ Y-

DIESEL Processe : 03-17-1994 15:43:55, segment 33, 
End of sequence file reached at cycle 81 

eye e 81 lv'\ \J 
7\I.I\ \ RAW DATA SAVED IN FILE E:L031281.PTS 

C-' - ­
·~ 

·0 \, 

~030 
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TO: 200-UP-2 Project QA Record 

MEMORANDUM 

. 

FR: Susan Winter, Golder Associates Incp,k-
May 10, 1994 

RE: METALS DATA VALIDATION SUMMARY FOR DATA PACKAGE: B09WF8-TMA-727 
(923-E418, Filename B09WF8M.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B09WF8-TMA-727 
prepared by the Thermo Analytical (IMA) 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 

B09WF8 03m.,94 SOIL 
BOBFHl 01/28/)4 SOIL '' 

. t BOBFHS 03m.,94 
BOBFH6 03m.,94 

SOIL 
SOIL MAY I 8 1994 1 ~. 

• f.---.,,J 1 
j 

BOBFH8 03m.,94 SOIL ..___ ___ .....__ __ ___,_ _____ .1......-------t=...,;;=-t=====-l ! 

Note L All 5amples were analyzed for CLP TAL metals, cyanide and titanium. VALIDATION DOCUMENTATION i 
DLA ! 

Data validation was conducted in accordance with the WHC statemw~~~L.4Wl;;!J..~W~----
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 with the exception of the deficiencies identified 
below. 

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 LOOl 
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Data Package ID: B09WF8-TMA-727 Analysis: Metals 

Completeness. The data package was complete for all requested analyses. A total of five 
samples were validated in this data package with a total of 125 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent, which meets normal 
work plan objectives of 90%. · 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

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

Laboratory Blanks 

• Beryllium, cadmium, and sodium were detected at positive concentrations in 
the associated calibration and/or preparation blanks. Attachments 2 and 5 
provide a summary of the data qualifications applied and supporting 
documentation. 

Matrix Spike 

• Matrix spike percent recovery (MS %R) for antimony was unacceptable. 

REFERENCES 

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

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

WHC 1993b, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2, 
1993. Westinghouse Hanford Company, Richland, Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

L003 



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

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. 

LQQ4 



(1'7 I1 ·1,5'}U .r;l"'l,'1\., 
/, I J ,,-I .. (,:'l 

ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 

LOQ5 



SDG: B09WF8-1MA-727 

COMMENI'S: METALS 

COMPOUND 

BERYLLIUM 

CADMIUM 

SODIUM 

ANTIMONY 

ANTIMONY 

tr7 f1.5?u ,;i~1r . . ~ J ,:,. I .. i,.:( .. i;.. .J 
- , WHC-SD-EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 

. . ,, 
VAT~ ~TE: May 12, 1994 PAGE 1 OF 1 

r.e 
QUALlFIER SAMPLES AFFECTED RF.ASON 

u B09WF8 PRESENT IN CCB AT POSTI1VE 
BOBFHl CONCENTRATIONS 
BOBFHS 

u BOBFH6 PRESENT IN CCB AT A POSTI1VE 
CONCENTRATION 

u B09WF8 PRESENT IN PREP. BLANK AT A POSffiVE 
BOBFHl CONCENTRATION 
BOBFHS 
BOBFH6 
BOBFH8 

UJ B09WF8 MS %R < 75% BUT > 30% 
BOBFHl 
BOBFHS 
BOBFH6 

BJ BOBFH8 MS %R < 75% BUT > 30% 

B-7 Goos 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 



r 
0 
0 
co 

Validated Data Sl111118ry, Data Package: B09\IF8-TMA-727 

Seq:,# B09\IF8 
Date 3-2-94 

Location ---
Depth ---
Type SOIL 

Comnents -- -
Parameter Units Result Q 

ALUMINUM MG/KG 4010.000 
ANTIMONY MG/KG 2.500 UJ 

ARSENIC MG/KG 1. 700 B 
BARIUM MG/KG 60.300 

BERYLLIUM MG/KG 0.280 u 
CADMIUM MG/KG 0.350 u 
CALCIUM MG/KG 6410.000 

CHROMIUM MG/KG 4.800 
COBALT MG/KG 9.100 B 
COPPER MG/KG 15.000 

IRON MG/KG 19500.000 
LEAD MG/KG 2.200 

MAGNESIUM MG/KG 3870.000 
MANGANESE MG/KG 268.000 

MERCURY MG/KG 0.180 
NICKEL MG/KG 7.100 B 

POTASSIUM MG/KG 621.000 B 
SELENIUM MG/KG 0.580 u 

SILVER MG/KG 1.600 B 
SOOIUM MG/KG 586.000 u 

THALLIUM MG/KG a.no u 
VANADIUM MG/KG 38.100 

ZINC MG/KG 35.000 
CYANIDE MG/KG 0.490 u 

TITANIUM MG/KG 1300.000 

BOBFH1 BOBFH5 
2-28-94 3-2-94 

--- ---
·-· ---

SOIL SOIL 
--- ---

Result Q Result 

4070.000 6820.000 
2.700 UJ 2.400 

19.100 6.400 
33.200 B 92.200 
0.400 u 0.410 
0.380 u 0.340 

3400.000 10200.000 
33.100 7.900 
6.700 B 11.600 

14.700 15.100 
18200.000 23700.000 

9.700 6.100 
2560.000 5670.000 
163.000 351.000 

0.650 0.050 
6.600 B 8.500 

812.000 B 1290.000 
0.630 u 0.560 
2.500 1.800 

576.000 u 793.000 
0.830 u 0.740 

43.300 52.500 
42.300 44.700 
0.550 u 0.520 

1670.000 1720.000 

BOBFH6 BOBFH8 
3-2-94 3-2-94 

--- ---
--· ---

SOIL SOIL 
--- ---

Q Result Q Result Q 

5880.000 6800.000 
UJ 2.400 UJ 2.600 BJ 

5.600 5.600 
94.400 83.300 

u 0.450 B 0.470 B 
u 0.350 u 0.340 I.I 

8700.000 9260.000 
7.800 8.300 

10.800 11.600 
15. 700 13.800 

22600.000 24000.000 
4.200 6.800 

5100.000 5890.000 
344.000 352.000 

u 0.050 u 0.050 u 
9.100 10.600 

1060.000 2060.000 
u 0.560 u 0.570 u 
B 2.000 1.800 B 
u 553.000 u 564.000 u 
u 0.740 u 0.750 u 

47.400 54.800 
41.600 46.400 

u 0.490 u 0.530 u 
1550.000 1780.000 

\J€.,~-~~,l 
~~sbh✓ 

-u,.J 
u, 
~ 
....r:=. 
* 
!".'l. 
r-., 
r,..) 
--..,j 



SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

809WF8 
Lab Name: SKINNER & 3HERMAN LABS. Contract: 68-D2-0039 

Lab Code: SKINER Case No.: N4-03-032SAS No.: SDG No.: 809WF8 

Lab Sample ID: 03097-04S 

Date Received: 03/08/94 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

94.6 

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

' ' I I I 
I ' I ' I 

:cAS No. I Analyte :concentration:c: Q :H Q I 
I ' I I I 

' I ,_, ,_ 
:1429-90-5 :Aluminum .Y 4010 I I :P I ' I 

:1440-36-0 : Antimony {" 2.5 tttt N :P ~ 
:7440-38-2 'Arsenic ...Y 1. 7 :s: 'P I 

:1440-39-3 Barium .,r 60.3 I I p 
I I 

:1440-41-7 Berylliurrrt' 0.28~ p U--

:7440-43-9 Cadmium y o.35:u p 
I 

:7440-70-2 Calcium ,Y 6410 p 
I 

:1440-47-3 Chromium -{' 4.8 I p 
I 

:7440-48-4 Cobalt .Y 9.1 :s p 
I 

:7440-50-8 Copper / 15.0 ,P I 

:7439-89-6 Iron --r 19500 p I 
I 

'7439-92-1 Lead {' 2.2 * p I 
I 

7439-95-4 Magnes i urrt{' 3870 p I 
I 

7439-96-5 Manganese-t"'" 268 I p I 
I I 

7439-97-6 Mercury ...-r 0.18 I cv: I 

7440-02-0 Nickel / 7.1 s: p 
I 

7440-09-7 Potassiurrt{' 621 s: p 
7782-49-2 Selenium--r' 0.58 u: p 
7440-22-4 Silver >' 1.6 ,s: p 

I 

7440-23-5 Sodium .,Y 586 :-8-f E p L>--
I 

,7440-28-0 , Thallium -{' o.n:u: :P 
:7440-62-2 :vanadium ,r 38.1 I I :P I I 

:7440-66-6 :zinc --r 35.0 I I :P I 
I I I 

I :cyanide ..f" o.49:u: :cA: I 

:7440-32-6 : Titanium {' 1300 I I :P I 
I I I 
I I I I ,_, ,_, 

Color Before: GREY Clarity Before: Texture: COARSE 

Color After: GREY Clarity After: Artifacts: YES 

\J~-,~,J Com ments: 
STONES 

~ut{ s-/~1 

FORM I - IN ILM02.l 

--0-0-2-~ 

Loo9 



SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

BOBFHl 
Leb Name: SKINNER & SHERMAN LABS. Cont r act: 68-02-0039 

Lab C0de: SKINER Case No.: N4-03-032SAS No.: 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

87.2 

SOG No.: 809WF8 

Lab Sample ID: 03097-01S 

Date Received: 03/08/94 

% Solids: 

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

I 
I 

:cAs No. 
I 1-----
:7429-90-5 
'7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 

I 7440-4_7-3 
:7440-48-4 
:7440-50-8 
:7439-89-6 
: 7439-92-1 
:7439-95-4 
:1439-96-5 
:1439-97-6 
:1440-02-0 
:1440-09-7 
:7782-49-2 
:7440-22-4 
:1440-23-5 
;7440-28-0 
:7440-62-2 
:7440-66-6 
' I 
;7440-32-6 

Color Before: GREY 

Co~or ~fter: GREY 

' I I ' ' I ' I 
I Analyte :concentration:c: 
' ' I I ' ' I 1-1 

:Aluminum ,t' 4070 I I 
I I 

: Antimony --{' 2.7 ··M1i 
:Arsenic --r 19.1 I ' I I 

:sari um 1'" 33.2 : B: 
: Be r y 11 i u m-r' o.4ore-: 
:cadmium .,..t"' o.3a:u I 

:calcium --r 3400 
: Chromium --{' 33.1 
:cobalt J,/ 6.7 B I 

:copper _.i.-- 14.7 I 

:rron y 18200 I 

:Lead .>.-
I 9.7 

:Hagnesiulll{"' 2560 
: Manganeset"" 163 
:Mercury -r 0.65 
:Nickel _;,- 6.6 8 I 

: Potassiumf'" 812 :s 
;selenium -f' o.63:u 
:silver --r 2.5 I 

I I 

:sodium .Y 576 +&f ' : Tha 11 i um .,r 0.83 u: 
: Vanadium ,r 43.3 ' I 
:zinc --r 42.3 ' I 
:cyanide ...-r 0.55 u: 
:Titanium -,r' 1670 I 

I 
I 

-1 

Clarity Before: 

Clarity After: 

' ' I I 

Q :M I ~ I 
I I 
1--1 

:P I 
I 

N :P I ~ 
I 

p I 

' p I 

' p :u.. 
p 
p 
p 
p 
p 
p 

* :P 
:P 
:P 
:cv 
:P 
:P 
;p 

:P 
E :P l.,\..... 

:P 
:P 
:P 
:cA 
:P I 
I I 
1--1 

Texture: 

Artifacts: 

Comments: \ • C"', \ 
V (!5,:,:-.__-""-.-.,e~ 

MEDIUM 

FORM I - IN ILH02.l uo10 
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SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

80BFH5 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-02-0039 

Lab Code: SKINER Case No.: N4-03-032SAS No.: SDG No.: B09WF8 

Lab Sample ID: 03097-02S 

Date Received: 03/08/94 

Matrix (soil/water): SOIL 

Level (1ow/med): 

% Solids: 

LOW 

95.8 

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

' I I I I I 
I I I I I I 

Q :cAS No. Analyte :concentration:c: Q IM I I 
' I ' I I I I I I 1-1 --1 
:7429-90-5 :Aluminum ,r 6820 I I p I I I I 
:7440-36-0 : Antimony ,r 2.4 H:1-7 N p 1G::;s-I 
:7440-38-2 :Arsenic ..-r 6.4 I I p I I 
:,440-39-3 :sari um ..J-- 92.2 I I p I I I I I 

:7440-41-7 : Bery 11 i um-{'" 0.41:~ ,P I \J.... 
I 

:7440-43-9 :cadmium y o.34 1 u: p I -, I 

:7440-70-2 :calcium ,,v 10200 p I 
I I 

:7440-47-3 Chromium -t" 7.9 p I 

:7440-48-4 Cobalt y 11.6 p 
I 

:7440-50-8 Copper y 15.1 p 
I 

:7439-89-6 Iron -r 23700 p 

:7439-92-1 Lead -r 6.1 I * p 

:7439-95-4 Magnesium-Y 5670 I 1P I 
:7439-96-5 Ha nga nese{' 351 I p I I 

:7439-97-6 Mercury ,r o.05:u cv: 
:,440-02-0 Nickel .,Y 8.5 I p 

I I 
:7440-09-7 :Potassium-,:-- 1290 I p I I I 

:7782-49-2 :selenium-{' o.56:u p I 
I 

: 7440-22-4 :silver .Y 1.8 :s p I I I 

:7440-23-5 :sodium y 793 ~ E :P : \J-_ I 

:7440-28-0 : Thallium .,t 0.74 u :P 
:7440-62-2 : Vanadium ,-r 52.5 I :P I 
:7440-66-6 :zinc ---:-- 44.7 I :P I I 
I :cyanide .-1' 0.52 u: :cA: I 

:7440-32-6 :ntanium..,r 1720 :P I I 
I I 

-1 1-1 

Color Before: GREY Clarity Before: Texture: MEDIUM 

Color After: GREY Clarity After: Artifacts: YES 
.\) . c--, l 

Comments: 
---s;;;:: , ,,~ Q 

STONES ~s)ohl 

FORM I - IN ILM02.l LOtl 
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SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

BOBFH6 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D2-0039 

Lab Code: SKINER Case No.: N4-03-032SAS No.: SQG No.: B09WF8 

Lab Sample ID: 03097-03S 

Date Received: 03/08/9~ 

Ma~ ~ix (soil/water): SOIL 

Level (low/med): 

% ~olids: 

LOW 

94.9 

Concentration Units (ug/L or mg/Kg dry weight): HG/KG 

I 
I 

:cAS No. 
I 

1-----
:7429-90-5 
:7440-36-0 
:7440-38-2 
:7440-39-3 
:7440-41-7 
:7440-43-9 
:7440-70-2 
:7440-47-3 
:7440-48-4 
:7440-50-8 
:7439-89-6 
:7439-92-1 
:7439-95-4 
:7439-96-5 
:7439-97-6 
'7440-C,2-0 
7440-09-7 
7782-49-2 
7440-27-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

:7440-32-6 

Color Before: GREY 

I I I 
I I I 

Analyte :concentration:c: 
I I I 
1--- 1-1 

Aluminum ,..Y 5880 I I 
I I 

Antimony ,r 2.4 Wi 
Arsenic ,Y 5.6 I I 

I I I 

Barium y 94.4 I I 
I I I 

:seryllium-t" o.45:s: 
:cadmium y 0.351-B"t I 

:calcium ,( 8700 
: Chromium ,( 7.8 
:cobalt .Y 10.8 I 

:copper y 15.7 I 

:rron ,Y 22600 I 

:Lead ,r 4.2 I 
I 

: Magnesium{' 5100 I 
I 

: Manganese-,( 344 I I 
I I 

:Mercury ,r o.os:u: 
Nickel .Y 9.1 I I 

I I I 

Potassium,( 1060 I I 
I I 

Selenium ..Y o.56:u: 
Silver y 2.0 I I 

I I I 

Sodium / 553 +e-: I 

Thallium ..,r 0.14:u: 
, Vanadium-{' 47.4 I I 

I I 

:zinc .-{' 41. 6 I I 
I I 

:cyanide ,r o.49:u: 
:Titanium.-:' 1550 I I 

I I 
I I 
1-1 

Clarity Before: 

I I 
I I 

Q :M :q 
I I 
1- 1 

:P I 
I 

N p : L, .. ,,.S. 
p 
p 
p I 

I 

p IL\.. 
I 

p 
p 
p 

:P 
:P 

* :P 
:P 
'P I 

CV' 
p 
p 
p 
p 

E p i_\.._ 

p 

,P 
:P 
:cA 
:p 
I I 
1- 1 

Texture: MEDIUM 

Coior After: Clarity GREY After: I Artifacts: 
\je--"·~~ 

Comments: 
~k dolt/ 

FORM I - IN ILM02.1 

005 

t., 0 l 2 
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1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

BOBFH8 
Lab Name: SKJNNER & SHERMAN LABS. Contract: 68-02-0039 

Lab Code: SKINER Case No.: N4- 03- 032SAS No.: SDG No.: 809WF8 

Matrix (soil/water): SOIL 

Level (low/med): LOW 

94.2 

Lab Sample ID: 03097-053 

Date Received: 03/08/94 

~ Solids: 

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

I I I I I I 
I I I I I I r-, 

:cAS No. Analyte :concentration:c: Q :H : '--'<-
' t I I I I I , _____ , _____ , _______ ,_ , ___ 1 __ 1 

: 7 4 2 9 - 9 0 - 5 : A 1 um i n um -{" 6 8 0 0 : : : P : 
:7440-36-0 :Antimony --r 2.6 :-a+ N :P :~~ 
;7440-38-2 :Arsenic ..Y 5.6 :P 
:7440-39-3 :sarium ..Y 83.3 : :P 
:7440-41-7 :serylliumf' 0.47:s :P 
:7440-43-9 :cadmium {' 0.34:u :P 
:7440-70-2 :calcium --r 9260 :P 
:7440-47-3 :chromium-; 8.3 :P 
: 7440-48-4 : Cobalt f' 11. 6 : P 
:7440-50-8 :copper -r 13.8 :P 
:7439-89-6 :rron --r 24000 :P 
:7439-92-1 :Lead -r 6.8 : * :P ' 
:7439-95-4 :Magnesium,r'" 5890 : :P 
: 7439-96-5 : Manganese{' 352 : : : P 
:7439-97-6 :Mercury f- o.os;u: :cv 
:7440-02-0 :Nickel -J--- 10.6 ; : :P 
;7440-09-7 :Potassiumf' 2060 : : ;P 
:7782-49-2 :selenium +- o.s1:u: :P 
7440-22-4 :silver -}- 1.8 :s: 'P 
7 4 4 0- 2 3- 5 : Sod i um {- 5 6 4 f-EH E P L,"-

7440-28- 0 :Thallium,;-- o.75:u: P 
7440-62-2 :vanadium -r 54.8 : : P 
7440-66-6 :zinc --t- 46.4 : : P 

:cyanide -; 0.53:u: CA 
7440-32-6 :Titanium~ 1780 : : ,P 

I I I _______ ,_, ___ ,_ 

Clarity Before: Texture: MEDIUM Color Before: GREY 

Color After: GREY Clarity After: Artifacts: YES 

Comments: .'--k,--<-;:·~ ~ ... .,,,_l_ 
ROOTS,STONES ~~ ~/0-hJ~_ 

FORM I - IN ILH02.l LQ]3 
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ATTACHMENT 4 

LABORATORY NARRATNE AND CHAIN-OF-CUSTODY DOCUMENTATION 

liOt 4 



L~-

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 

April 8, 1994 

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

Quality Control Narrative 

Scope 

11 
11 

Five soil samples were submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on March 8, 1994 from TMA/Norcal. The 
samples were analyzed for the USEPA CLP Target Analyte List 
metals, titanium, and cyanide. The analyses were performed 
under TMA/Skinner and Sherman work order S403097. 

Methodology 
The samples were 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 recovery for antimony exceeded the control limit 
requirement. 

The laboratory duplicate for lead exceeded the control limit 
requirement. 

The ICP serial dilution for sodium exceeded the control limit 
requirement. 

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

Respectfully submitted, 

TMA/SKINNER & SHERMAN LABORATORIES, INC. 

~~ 
Steven R. Provencal 
Lead Chemist 

Lots 
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Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator LE ROGERS 
Company Contact LE ROGERS 
Project Designation/Sampling Locations 

Ice Chest No. 

200-UP-2 

Bill of Lading/Airbill No. 

Method of Shipment 

Shipped to TMA 
AIR 

Possible Sample Hazards/Remarks Keep samples at 4C (SOIL) 

✓ 1,250ml P:CLP;TAL Metals,Hg, Ti 
✓ 1,250ml Gs:VOA CLP 
./ 1,250ml aG:Semi-VOA CLP 
✓ 1,125ml G:Anions F,Cl,S04 (EPA 300.0) 
/1,125ml P/G:Anions N02,N03 (EPA 353.2) 
v/1,125m\ G:Cyanide CLP · 

Sample Identification 

Telephoro; =3-'-7-=-6-_7 __ 6--'9'-'0------=-.-­
Collection Date ~- .2,-44 -----------
Field Logbook No. 

Offsite Property No. 

EFL-1115 

✓ 1,125ml Gw:Kerosene (8015M) 
./t,1000ml 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 Uranill11 (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·S) 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·S) Se-79 

1,250m 
1 ,250inl 
1, 125ml 
1,125ml 
1, 125ml 
1;125ml 

1, 1000ml 

aG:Senn­
G:Anions F,Cl,cn,,.-r<,oA 300.0) . 

P/G:Anions N02,N03 (EPA ___ J,A_.,,. · 

G:Cyanide CLP . _ . . -.3~2:...,_'jy_ 
Gw.Kerqsene (8015M) , . . ·. . . ,<N ·•--~~ -- ,- -

P/G:Gross atpha/beta (EP-10), Garrina Spec ' to -include, s- s-137,Co-60,Eu-152; 
Eu·154,Eu·155,K·40,Ru·106,Na-22 (RC-30), Total Uranill11 (EA-Otc 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) 1-120-.-..,._·7 '- RC-605) _ s·r-90 (RC-306, RC-
303, RC-30~, RC-304) Tc-99 (RC-24, RC-6_04? Am-241,Cm-244. (EP-80, EP-9.0, · _EP·91, EP· , 

Field Transfer of Custody 

Relinquished by: 

Relinquished by: 

Dis osal Method: 

Comnents: 

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

Chain of Possession 

Received by: 

Received by: 

Dis 

~-5 -91; 

- (_Sign and Print Names) 

Date/Time: 

3-7-9'-(, 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

Lots 



"r-- -·- ' ,. 
t' .. Westinghouse Page 1 of 1 
(p Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

006225 ' ~D 

~~ Collector R.T. Sickle Coopany Con;act C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vi tri fi ed Clay Sampl Ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offs!te Property No, ·, 

Method of Shipment Air Overnight Field logbook No. 

Shipped to TMA 
' 

SPEC!Al INSTRUCTIONS 

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

s 

Date -Sarrple Time NUTDer and T_ype of 
Preserveti ~ Nurber * Collected (, Containers · Analysis Required 

Bo/3/;r/7 ? z.~zr-44 (iJX> () 25DMl a.fd ./ ~ - cYP r,...;. -
BOBFHI s 2- z~t7J'-{ J/IS (1) 250ml Gs ./ VOA ;. CLP • . , 

if',.,_, 

BOBFHI s /' I (1) 250ml aG J Semi-VOA CLP 
,....., -
( .... 

BOBFHI s I ( (1) 250ml Poly ✓ Meta ls ·CLP T~L Titeniun Mercury CPL 
,_,, 

BOBFHI s \ \ (I) 125ml G ./ Anions ··r/cl; S04 EPA 300.0 

BOBFHI s ' ) (I) 125ml P/G ✓ NOz 110:3 , EPA 353.2 
--nr-1 1• - I I , -. ---... - - - - - .. . __ ..--, 7 7 ..., - - ...;- • ~A -uvUI II.I. ..J I I \ .I. J C. .J v111 I au;:, --- F ,. , - - , T 

BOBFHI s (1) 125ml .G .I Cya_nide CPL 

BOBFHI s (1) 125ml Gs ✓ Kerosene 8015H 

BOBFHI s 2-2.. ~ay ;11< (I) 1000ml Poly Gross Alpha/Beta EP-10; Ga111118 Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, .. 
Ru-106, Na-22 . RC-30; Total Uranlun EA·01C; 

✓ U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
sr-90 RC-306, 303, -309, 304; Tc-99 RC-24, 604;-
Am-241, Cm-244 · EP-80,· 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession/ (Sfgn and Print Nemes) *Matrix 
SE = Sediment Rel lnqulshed BJ, Date Time - . Received By A "Air SL a: Slldge 

Jg ~~2;: 5✓~. ~/c:_ 3/t/d/4 j)rf ~-~,APA 
DL a: Drun Liquids 

1.:i.00 OS= Drun Solids SO= Solid 
L. :: Liquid T = Tissue 

!)d ~-rffl ,A,. 3/4/q4 0'8/6 ., _. 0 = Oil II = llater 
s = Soll Ill = llipe 

I 

2, '7 -9''{: ;k · . 'J.</, A ;.,,,.,.;,,,f-. 't;) I,, .. ~ I<. f3 Jv~ X = Other 

LABORATORY SECTION Recetved By .., Tt tle · Date/Time 

Final ~l• Disposition Dtsposal Method: D ts posed by: Date/Time: 
., 

"3 -5" -<J-'i. . 
J • /<.. I> 



~ 

Cj ~ .. 

r Westinghouse ' Pac:ie 1 of -; 

C Hanford Company CHAIN OF CUSTODY/SAMPLE .ANALYSIS REQUEST 
006229 C I ' 

~ Collector R. T, Sickle Conpany Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified · Clay · Sarrplfng · Locations 216-U-8 ·Crib 

Pipeline .· · . ·· 
Ice Chest No. Bfll of Lading/Alrbill· No. /4() d./3 ·.9'/44 . Offsite Property No. 

Air Overnight : .. ; 

Method of Shipnent Field, Logbook No. 

TMA 
-, -~ 

Shipped to •. ·· 1• # . . SPECIAL INSTRUCTIONS ·-:· / . ; · . . . 
. , 

Possible Sarrple Kazards/Remarks None Detected 
Special Kandling and/or Storage Keep cool 

Date -Sarrple Time Nunber and Type of -= I Nurber * Collected Containers j Analysts .Required Preserv4ti-!Je 
[3oB ,-:::-11}6 .5 J · ;z. .qt./ owo { /) ~ 5"0,., I G.s Vo,.q C-/.? 

U1 I -r--..~ I BOBFHS s J-2-.:11'( l3;t5' (1) 250ml Gs .✓ VOA. CLP ...s= 
• 

BOBFHS s /' / (1) 250ml aG ✓ Semf•VOA CLP ·~ ~ -......1.. I 
' r-..) 

BOBFH5 s ( (1) 250ml Poly./ Metals ·-CLP TAL Tftanfun Mercury CPL ~ ......... 
BOBFH5 s \ \ (1) 125ml G ✓ ... 1!it'.Cl(.l'· •. E~ -er, . so4 

_. ~PA 300.0 

BOBFH5 s \ \ (1) 125ml P/G . ✓ NOz N~ 
, , .. EPA 353.2 . ;::,J ~.-. ,.·. 

----• 1 .. 

~ I I • I• \ '' A .. - , , , n --- ·- ~ / / - -- ~- -- -
UVUI lhl .J I I \i/ C..,JVIIII .,. .. ~ . ,r.--:- -~- , , /-;r-<7'- .L ~.r "''f -
BOBFH5 s I I (1) 125ml G ✓ · Cyanide CPL 

BOBFHS s ( (1) 125ml Gs J · Kerosene 8015M 

BOBFH5 s Vr (1) 1000ml Poly Gross Alpha/Beta EP~iO; GBIIINI Spec. cs-134/137, co-60, K-40, Eu-152/154/155, 

V J Ru-10.6, Na-22 RC~30; Total Uranfun EA·01C; 

I U-235/234/238 ·EP-70~ 71 , 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; I-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm·244 · 'EP·80 , 91, 92! 93, 5; Se-79 Lab Specfffc 

Chain of Possession (Sfgn and Print Names) *Matrix 
SE= Sediment Relinquished By ./ Date Tfme Received By A = Air I 

/4 :;Y"' / ~ /:/. -5"/c/t""k:: ,3/3/q4 ' f)'?J ;{J,,j& rP I ,J,J 
DL = Drun Liquids SL= Sludge 

I D'?Co OS= Drun Solids SO=Solid 
= Liquid T = Tissue 

·l(.,; /Jp~r'P,A.A B/4/11 1/ ~ /) ,.,. .. _:_,t-. 13 /,, 
L 

II = \later I ()8/6 JL... r1 /ur, 0 = Oil 
s = Soil Ill = llipe 

I 

::, -7 - 9:'f ~ - - X = Other I 
l.ABORATORY SECTI ON Rece1ved By ~· Title Date/T1me 

Ffnal Sant>le Dfsposftfcn D1sposal Method: Disposed by: Date/Time: 
"I ;• 

. , 

::k 1<.cc.e r've-d @ TMA /No~CA I 1-:;~91 I 

0 f 'f-, tv e.J 3-7-9'1 . /L.f> 
J 

--
-- -
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Westinghouse Page 1 of 1 . 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQU~ST 
006230 

collector R.T. Sickle C.A. Rowley ', 

Telephone ,372-3293 
. 

COl!peny Contact 

SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sampl fng Locations 216-U-8 Crib . 
Pipeline 

Ice Chest No. fc(:5 Bill of Lading/Airbfll No . /40 ;1./3 1144 Offsfte Property No. 
" 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to .TMA . SPECIAL · INSTRUCTIONS 
' 

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

-: ...... ; 

Sarrple Date Time Nunber and Type of = 
Nurber * Collected Containers 

, . Analysis Required . Preservatf ie!°: 
, \-2 

~ 

BOBFH6 s .., _ 2-4<..( lus-'O (1) 250ml Gs / VOA CLP -• 
BOBFH6 s /' I (1) 250ml aG ./ Semi-VO~ CLP - N . 

> -

BOBFH6 s ( I (1) 250ml Poly./ Hetals ·CLP T~L Tltanlun Mercury CPL 6:: 

BOBFH6 s \ (1) 125ml G ✓ Anions F, Cl~ so4 EPA 300.0 
\ 

BOBFH6 s \ (1) 125ml P/G ✓ N02 N~ . EF'A 353.2 ' 

----··- - I , . --- ~ - · ~ I V - .,.. 
UUu1 IIU v I \.L J ,.iu1111 QU;> --· ,rJ~ ,;_ ~ ,.,.,, J -'"T T ----
BOBFH6 s I (1) 125ml G I Cyanide CPL 

BOBFH6 s I (1) 125ml Gs I Kerosene . 8015H 

BOBFH6 s \/ (1) 1000ml Poly Gross Alpha/Beta EP·10; Galllll8 Spec. c~-134/137, Co-60, K·40, Eu-152/154/155, ·. 

( / 
Ru-106, Na-22 RC-30; Total Uranlun EA·01C; 

✓ U-235/234/238 EP-70, 71, 5; Np-237 . RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1·129 RC-25, 603; 
sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91; 92, 93, 5; Se-79 lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
SE= Sediment Relinquished By / Date Time Received By A = Air 

/4~_;p? 7: 5'-..c--'k JJIM;r-;ff.,)}1i · DL = Drun Liquids SL= Sludge 

3/3/94 OSDo OS = Drun Sol ids SO= Solid 
L = Liquid T = Tissue 

Di P~.1'°-IJ 3/4 fq4 08(6 0 z .Of l 1,/ = \,later 
s = Soll 1,/I z 1,1ipe 

3-7-9</ J- ;<,~f 13111..t.- .Jc· /J Lu~ X = Other 

LABORATORY SECTIOtl Received By r-"' T~tle Date/Time 

Final SMple Disposition Disposal Hethod: Disposed by: Date/Time: 
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Westinghouse PMe 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006490 

Collector R. T. Sickle Conpany Contact C.A. Rowley Telephone 372-3293 .. 
SAF llo. 93'-263 Project Designation 216-U-8 Vitrified 'Clay 

Pipeline · 
Sampl Ing Locations 216-U-8 Crib 

;~. . . 
Ice Chest llo. Bill of Ladlng/Alrblll llo. 140 dl.:3 t/44 Offslte Property No. : 

Hethod of Shipnent Air Ov~rnight 
Shipped to TMA 
Possible Sarrple Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

Date Sarrple Time lluroer and Type of 
llutber * Collected Containers 

/?JOO --x. ?· ,11( 

BOBFH8 .s 3-~·CJ'I /7~ (,, ,,e n ... , ,._ 
( _/ r.J -T---

. , .. _ ... _ ., 

BOBFH8 i $ / / 
,,, --- .. -
Y • -1 <.iJVIIII au 

BOBFH8 s I I (1) 250ml Poly.,./ 
BOBFH8 s l I (1) 125ml G ./ 

BOBFH8 s \ \ (1) 125ml P/G J _,.. __ , - .. I ,, . ' --- .. - ·· 
UVUI '''-' 

.., 
I I \J./ L..Jv1III O.ll;, 

BOBFH8 s I (1) 125ml G ✓ 
I 

BOBFH8 s I (1} l 2-5ur~ :;, 

BOBFH8 s J (1) 1000ml Poly 
✓ \_ / 

Chain of Possession (Sign and Print Nemes) 
Rel lnqulshed By ./ Date 

/~y/~P.7: s-,,c.~6 B/3/94 
,, S 'i9fm.1 ~ ,, 5/4/t14 

3-7-9(~ 
LABORATORY SECTION Received By ,,.,, 

Final S1111ple Dl&pOSltlon O 1 sposa L Method: 

______ .. . 

.. : .· Field Logbook llo. 

SPECIAL. IIISTRUCTIOIIS 

: 
Analysis Required 

vn &: - ·/~ 

'7- 2-&Ty CLP ,, ..., ,, 
_...., , __ 

CLP .... ,u, . r...,. .,,--✓ 7- 2- '< y 
Hatala ·CLP -TAL Tltanlun Mercury CPL 

Anions F·; Cl, S04 EPA 300,0 

1102 IIO;J EPA 353.2 
- - - - - - ,; ,, ..... ---, ...... - ,u~- .&- ,- ~ -"I'""{ 

cyanide . CPL 

;..~ne =~ /'~ . 7--~-:-.::rc.; 8015H 

Gross Alpha/Beta· EP-10; . Ganma ~pee,· Cs-134/137, co-60, K·4D, Eu-152/154/155, 
Ru-106, Na-22 RC~30; Tqtal ·Uranlun EA·D1C; 
U·235/234i238 ·. EP-79; :n, .s; Np~237 . RC~101A, 622, EP-5; 
Pu~238/239/240 .EP•80, .81, 5; ·1~129 RC.-25, 603; 
sr-·90 R!:~3()6, 303, 3D~; 304; Tc--99 RC-24, 604; 
Am-241 . · Cm-244 

' . I , . 

Time 

6~Co 
6¥(0 · 

EP~80; 91; 92, 93, 5; Se-79 · Leb Specific 

Received By 

/)/ tdJ rA~ _J A . 

?I ~/) ,<,u~J-. .is/JI:~- -
T{t e · 

Disposed by: 

3-7·9'1 · ~I> 

. --· 

· J<· r.ilv~ 

*Matrix 
A • Air 
DL "Drun Liquids 
DS = Drun Sol Ids 
L " Liquid 
0 " Oil 
s "Soll 

Date/Time 

Date/Time: 

-
........ 
(.J,.l 

Preservat I~ 

-
• ;J" .... _--

r,.,..; 
r! .... 
~.,l... 

.. 

, 

SE :: Sediment 
SL" Sludge ' 
SD :: Sol id 
T = Tissue 
II = \later 
Ill = llipe 
X = Other 



ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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9713524w~
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L -EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

PROJECT: 

CASE: 

A 

LAB: · 

ANALYSES PERFORMED 
CLP/lCP 0 CLP/GFAA )(cLP/Cyanida ')i_"'"'\' 

0 SW-84MCP 0 SW-846/GFAA 

SAMPLES/MATRIX 

\ 

0 SW-846 
Cyanide 

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

D D 

.@No 

.~No 

N/A 
N/A 

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

2. HOLDING TIMES 

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

A-19 L022 



~- , .. 1..5'')U ... 1,)\\ '" 
9/ ~ J (~-! • A<:1'30-EN-SPP-002, Rev. 2 

INORGANIC ANALYS~ DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALI~IONS 
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? ••••••••• 

.@No N/A 
No N/A 
No N/A 
No N/A 
No N/A 

Comments: __________________________ _ 

4. BLANKS 

Were ICB and CCB checks performed for all applicable analy~~~~~(ii:J No N/A 
Are ICB and CCB results acceptable? ••••••••.••• ~ Y No N/A 
Were preparation blanks analyzed? • • • • . . •.•.• Yes No N/A 
Are preparation blank results acceptable? • . • • . . • Yes @ N/A 
Were field/trip blanks analyzed? • • • • • • • • • . Yes No (}f!t:) 
Are field/trip blank results acceptable? •••••.••..• Yes No <f[jJ:) 
Comments: =2)e~ c,~,,c-\r:91- \ ~ ¼ - s:---\; ~:SXY:>-: ~ 

~"±;:-:-t::~cO::~~::~~~¼\h 
GS Y-.-~\...c:'\;e,~~ ( \.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 acceptable? ••••••••••.•... ® No N/A 

Comments:~,~~· c-~~~~" ()~ . .~ 
Q _,,e ~ ' C, ;=-&;1--E?L,\= ~:,{X'o~ c~~,~~J' 

~ ~ 
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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? • No N/A 
Were ICP serial dilution samples analyzed? No N/A 
Are ICP serial dilution %0 values acceptable? • Yes @ N/A 

Are field duplicate RPD values acceptable? · ••••••.••• Yes No ~ 
Are field split RPO values acceptable? • • • • • • • •• Yes No 

Comments: See \,~ Qe~ ~ c:\>,c:cs·s,~ ~s:: ~~--J · • 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? . 
Were analytical spikes performed as required? 
Are analytical spike recoveries acceptable? • 
Was MSA performed as required? ...••• 
Are MSA results acceptable? •••••••• 

Comments: ~ \(X:l ~ o rv,~ ·:t; ~ . 
J I ) 

\{;\~ ~ -<-S? \ 

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: 

. . . Yes 
. Yes 
• Yes 
. Yes 
. Yes 

No@ 
No <JfJK;> 
No <fffS2 
No (ffJ9 
No <!JflD 
No<!!!) 

.ies_ No 
• No 
. es · No 

N/A 
N/A 
N/A 
N/A •• ~No 

----------------------------
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HOLDING TIME SUMMARY 
~ Cl,..'-'-.)~ R -,~~ - -=t-~ =t-

J J 

SDG: I VALIDATOR:~ £--
COMMENTS: -~ ~~ .c:___ 

~ -- -

FIELD SAMPLE ANALYSIS DATE DATE DATE . 
ID TYPE SAMPLED PREPARED ANALYZED 
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HOLDING TIME SUMMARY 

SDG: I VALIDATOR:~ --.,~ 

FIELD SAMPLE 
ID 

ANALYSIS 
TYPE 

DATE 
SAMPLED 

DATE 
PREPARED 

DATE . 
ANALYZED 

PREP. 
HOLDING 
TIME, DAYS 

ANALYSIS 
HOLDING 
TIME, DAYS 

\~ 

\S 
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QUALIFIER 
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3 
BLANKS 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68 - D2-0039 

Lab Code: SKINER Case No.: N4-03-032SAS No.: SDG No.: B09 WF8 

Prepa ration Blank Matrix (soil/water): SOIL 

Preparation Blank Concentration Units (ug/L or mg/kg): MG/KG 

Analyte 

Aluminum 

:ca1c1um 
:chromium 
: Cobalt 
!Copper 
: Iron 
:Lead 
:Magnesium 
:Manganese 
: Mercu ry 
:Nickel 

I 
I 
I 
I 

: Potas s ium: 
:3elenium 
;silver 
So dium 

: "'rna:TITu m 
: vanadium 
: zinc 
;cyanide 
;Titanium 

I 
I 
I 
I 

Initial 
Calib. 
Blank 
(ug/L) C' 

1s.o:u 
12.2:u 
3.o:u 
o.s:u 
o. 3:u 
1. 7: U 

543.3:B 
2.s:u 
2.9:u, 
4.BlB: 

13.4:u: 
1. s: u: 

32.2:u: 
o.s:u: 
0.1:u: 
4.4:u: 

ss.s:u• 
2. s:u 
2.1:u 

39 . 6:u 
3. 1:u 
2. 4:u 

14.3:B 
10.0:u 

1. 2: U 

1 

Sb 

Continuing Calibration 
Blank (ug/L) 

I I 
I I 
I I 
I I 
I I 
I I 
I 
I 

Prepa­
ration 
Blank 

I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

C 2 C 3 c: C:: M 

2. s:u: 
2.9:u: 
7.o:s: 

16.2:s: 
1.8: U: 

34.3:s: 
o.s:s: 
0.1:u: 
4.4:u: 

se.s:u: 
2.s:u 
2.1:u 

39.6: u 
3.1:u 
2.4:u 
s.s:s 

10.0:u 
1. 1: B 

s~ 
11.1:s: 
12.2:u: 

3 .0'U' I I 

I I _,, _ 
26.6:B 6.970:s: :P 
12.2:u 2.440: u: :P 

3. 0: U O. 600: U: : P 

~ ~r-~­~ 
2.1:s o.646:s: :P 
o.3:u 0.060:u : :P 

1. 1: U: 2.s:s o.340:u: :P 
83.4:u: 83.4:u, 186.878:B: :P 
2.s:u: 2.s:u: o.soo:u: :P 
2. 9: U: 2. 9: U: 0. 580: U: : P 
1. 6: U: 1. 6: U: 1. 098: B: : P 

29.o:B: ss.4:s: 1.066:B: :P 
1. 8: U: 1. 8: U: 0. 360: U: : P 

32.2:u: 32.2:u: 73.844:B :P : 
1. 7: B: 2. 2: B: 0. 722: B : P : 
0. 1:u: 0.1:u: o.oso:u :cv 
4.4:u: 4.4:u: o.sso:u :P 

ss .s :u: ss.e:u: 62.92e:s :P 
2.s:u: 2 . s:u: o.s6o :u :P 
2.1:u: 2.1:u: ~o.4201 u :P 

39.6:u: 39. 6 :u: 362 . 560:s ' 
3 . 7 : U: 3. 7: U: 0. 40: U 
2. 4:u: 2.4:u: o. 4so:u: :P 
.:1 . 6:u: 4 . 6:u: 2.690:B: :P 

10.0:u: 10.0:u:: o.s oo :u: :cA 
2.s:s: 3.6:s:: 0.240:u : :P : 

-e , . ✓• I ~ \d.• .:.0 - \ 

® ~ /l~cr{ 

I I I '--,-----' 1 _____ 1 I 1 _____ 1 I I I 

1_, ____ \_1_1/ 1-1 G_~:-~ ,e~\\~ I c._~ ·~~\_~\-~ 

\\~~- \..,~\~ Dr--c:: , c~ ~~(;:_.\~<::_\.~ l '--~ • . 

~DC\.Wr~ 
~~?\.-\\ 
~~~~\\S 
~C;.~~\\lo 
~c::,~ ~~ Q 
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SA 
SAMPLE NUMBER : 

SPIKE SA MPLE RECOVERY 

BOBFH8S 
Lab Na me: 3KINNER & SHERMAN LABS. Contract: 68-02 -0039 

Lab Code: SK I NE R Case No.: N4-03-032SAS No.: 

Matrix (soil /water): SOIL 

SDG No.: 809WF8 

Level (low/med): LOW 

% Soiids for Sample: 94.2 

Analyte 
I , ____ _ 
:Aluminum 
:Antimony 
:Arsenic 
:sari um , 
: Beryllium: 
:cadmium 
:calcium 
:c~romium 
:cobalt 
:copper 
:r r on 
:Lead t 

I 

:Magnesium: 
:Manganese: 
:M erctJr y 
:Ni cke l I 

I 

: Po tassium: 
:selenium 
:silve r 
: sodiu m 
:1hallium 
:vanc:d ium 
:zinc 
'. Cyan ide 
:Titanium 

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

I 
I 

Control: 
Limit 

%R 

I 
I 

75-125: 
75-125' 
75-125 
75-125 
75-125 

75-125 
75-125 
75-125 

I 

75-125: 
' I 

75-125' 
75-1~5 
75-125 

75-125 
75-125 

75-125 
75-125 
75-125 
75-125 

Spiked Sample 
Re su lt (SSR) C 

I 
I 

53.1615: 
391.4468: 
474_3302: 
10.1547 

9.6714 

46.4544 
105.8841 

61. 8805 

101.5004 

452.1 080: 
0.4972: 

103.3970: 
' I 

380. 7300: 
10. 834 1: 

I 
I 

372. U,20: 
143.5244: 
135.9033: 

2.5961: 
1723.1827: 

I t 

Sample Spike 

I 
I 
I 
I 
I 
I I 

Result (SR) C'Added (SA) %R :o:M 

2.5781 : B 
5.6395 : 

83.2717: 
0.4711 :B, 
o.3437 :u : 

I 
I 

8.3065: 
11. 6348 : 
13.7762 : 

I 
I 

6.7748 : 
I 
I 

351.6732: : 
o.o4s3 : u: 

10.5692: 
t 
I 

0.5l62:u 
1. 84 61 : s 

0.7482 U 
54.8478 
46.3512 

0.5255 U 
1778.0204 

I I I I 

------ '----1-1- I 
: I : NR: 

101.10: 50.0~ : 
404.41: 9 .4 1 :P : 
404.41: 96.7: :P : 

10.11 1 95.8' :P 
10.11 95.7 :P , 

40.44 
101.10 
50.55 

101.10 
I 

101.10: 
0. 4 6: 

101.10: 
I 
I 

404.41: 
10.11: 

I 
I 

404.41: 
101.10: 
101. 10: 

2.65: 
101. 10: 

94.3 
93.2 
95.2 

93.7, 
I 
I 

99.3 : 
108.1 : 

91.8 

94.1 
88.9 

92.1 
87.7 
88.6 
98.o: 

-54.2: 

:NR: 
: p : 
: p : 
: p : 
:NR: 
: p : 
:NR' 
:P 
:cv 
:P 
:NR 
:p 
;p 
:NR 
p 

p I 

p : 
CA: 
p : 

I I _______ ,_, ______ _ ____ ,_ -1 

Comments: 
_ _____.__Q.....,..,, ¼......,\?- ~ ~ 

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

~~4ohlf 
FORM V (Part 1) - IN ILM02.l 
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SAMPLE NUMBER: 

ICP SERIAL DILUTIONS 

BOBFH8L 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D2-0039 

Lab Code: SJ<. INER Case No.: N4-03-032SAS No.: 

Matrix (soil/water): SOIL 

SDG No.: B09WF8 

Level (low/med): LOW 

Concentration Units: ug/L 

I I 
I I 

I 
I 
1 
I 

:Analyte 
: :rnitial Sample 
:: Result (I) 

I 
I c: 

I I I , _____ ,, _______ _ I _, 
; Aluminum : : 
:Antimony : : 
: Arsenic : : 
;Barium :: 
:Beryllium:: 
:cadmium : : 
:calcium : : 
:chromium : 
:cobalt : 
:copper 

33645.oo: 
12.15:s 
27.89: 

411.82: 
2.33:B 
1. 70 I U 

45811. 00 
41.08 
57.54 
68.13 

I 
I 
I 
I 

: Iron 118800. 00 
33.50 

29122.00 
1739.20 

I I 
I 

1Lead 
:Magnesium 
:Manganese : 
:Mercury : : : 
:Nickel : : 52.27: 
:Potassium:: 10194.oo: 
:selenium : : 2.80:u : 
: Si 1 v er : : 9 1 3 ~• 
~ : : <z287. 40 i§.:J 
;Thallium : : 3.70:u:: 
:vanadium : : 211.2s: : : 
:zinc : : 229.23: : : 
:Titanium : : 8793.20: : : 

I I I I I 

: : % : : 
: :Differ-:: 

Serial 
Dilution 

Result (S) C: : ence : : Q 

32366.00 
61.00 
27.04 

398.50 
2.05 
8.50 

46860.00 

I I _ ,, 
I I I I 

U' I 
I I 

BI I I I 
BI I I I 
s: 
U' 

46.60 B 
59.35 B 
73.20,B 

115950.oo: 
34.16: : 

28211.so: : 
1691.30: : 

I I I I I 
61.os:s : 

9883.oo:B 
14.00'U 
16.30 B 

3256.25 B 
18.50 U 

268.40 
266.85 

8391.00 

3.8 
100.0 

3.0 
3.2 

12.0 

2.3 
13.4 

3.1 
7.4 
2.4 
2.0 
2.9 
2.8 

16.8, 
3.1: 

7 
16.8: 

I I 
1.1: 

16.4: 
4.6: 

I , _ 
I I 

E 

-----1 1-+-------1- I I--------

p 
p 
p 

:P 
:P 
'P 
p 
p 
p 
p 
p 

p : 
Ip : 
: p : 
:NR: 
:P 
:P 
'P 
p 

p 
p 
p 

p : 
I _, 

. ' • 
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MEMORANDUM 

TO: 200-UP-2 Project QA Record 

FR: 

RE: 

Susan Winter, Golder. Associates In~ 

VOLATILE ORGANICS DATA VALIDATION SUM 
B09WF8-TMA-727 (923-E418, Filename B09WF8V.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B09WF8-TMA-727 
prepared by the Thermo Analytical (IMA) 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 

B09WF8 
B09WG1 
BOBFHl 
BOBFHS 
BOBFH6 
BOBFM6 
BOBFM7 

03,,.m.,94 
03t04/}4 
01/28/94 
03,,.m.,94 
03,m;94 
03,,.m.,94 
01/28/94 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

MAY I 8 1994 

VALIDATION DOCUMENTATIO I 

Note 1. All 5lll'Tlples were analyzed for CT.P TCL volatile 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. 

I. 001 
1 
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er., a 1.5?u ,·1?51 1/a,..l 1,..1.{1... ... 

Data Package ID: B09WF8-TMA-727 Analysis: Volatile Organics 

Completeness. The data package was complete for all requested analyses. A total of seven 
samples were validated in this data package with a total of 231 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent, which meets normal 
work plan objectives of 90% . . 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

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

Calibration 

• Continuing calibration check percent difference (CCC %D) for bromomethane 
was greater than the 25% control limit. Attachments 2 and 5 provide a 
summary of the samples affected, data qualifications applied and supporting 
documentation. 

Laboratory Blanks 

• Methylene chloride, acetone, 4-methyl-2-pentanone, chloroform, toluene, and 
1,1,1-trichloroethane were detected in the associated laboratory blanks. 
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 were evaluated during 
validation and qualified as follows: 

• TICs were detected in the samples and determined to be valid, resulting in 
qualification of the results as presumptive and valid QN). 

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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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 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 decision 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. 

-- 004 
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SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFICATION SUMMARY 
• ,I 

SDG: B09WF8-1MA-727 VA~~: Mayll,1994 PAGE 1 OF 1 

COMMENfS: VOLATILE ORGANICS 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

BROMOME'IHANE UJ B09WF8 CCC %0 > 2.5% 
B09WG1 
BOBFHl 
BOBFHS 
BOBFH6 
BOBFM6 
BOBFM7 

ME'IHYLENE GILORIDE u B09WF8 PRESENT IN ASSOOATED BLANK 
B09WG1 
BOBFHl 
BOBFHS 
BOBFH6 
BOBFM6 

ACETONE u B09WF8 PRESENT IN ASSOClATED BLANK 
BOBFHl 
BOBFHS 
BOBFH6 
BOBFM6 
BOBFM7 

4-MElHYL-2-PENTANONE u B09WF8 PRESENT IN ASSOClATED BLANK 
B09WG1 
BOBFM6 
BOBFM7 

GILOROFORM u B09WG1 PRESENT IN ASSOOATED BLANK 
BOBFHl 
BOBFHS 

TOLUENE u BOBFHl PRESENT IN ASSOClATED BLANK 

1,1,1-TRIGILOROETI-IANE u BOBFHS PRESENT IN ASSOClATED BLANK 
BOBFM7 

i., OOG 
B-7 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 

1:: 007 



r. 
0 
0 
0, 

Validated Data Sl.lllll8ry, Data Package: B09WF8-TMA-n7 

Sanl)# B09WF8 
Date 3-2-94 

Location ---
Depth ---
Type SOIL 

Conments ---
Parameter Units Result Q 

CHLOROHETHANE UG/ICG 10.000 u 
BROHOHETHANE UG/ICG 10.000 UJ 

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

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

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

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

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

1,1,1-TRICHLOROETHANE UG/ICG 10.000 u 
CARBON TETRACHLORIDE UG/ICG 10.000 u 
BROHOOICHLOROHETHANE UG/ICG 10.000 u 

1,2-DICHLOROPROPANE UG/ICG 10.000 u 
CIS-1,3-DICHLOROPROPENE UG/ICG 10.000 u 

TRICHLOROETHENE UG/ICG 10.000 u 
DIBROHOCHLOROHETHANE UG/ICG 10.000 u 

1, 1,2-TRICHLOROETHANE UG/ICG 10.000 u 
BENZENE UG/ICG 10.000 u 

TRANS-1,3-DICHLOROPROPENE UG/ICG 10.000 u 
BROHOFORH UG/ICG 10.000 u 

4-HETHYL-2-PENTANONE UG/ICG 10.000 u 
2-HEXANONE UG/ICG 10.000 u 

TETRACHLOROETHENE UG/ICG 10.000 u 
1,1,2,2-TETRACHLOROETHANE UG/ICG 10.000 u 

TOLUENE UG/ICG 10.000 u 
CHLOROBENZENE UG/ICG 10.000 u 

ETHYLBENZENE UG/ICG 10.000 u 
STYRENE UG/ICG 10.000 u 

XYLENES (TOTAL) UG/ICG 10.000 u 

B09WG1 
3-4-94 

---
---

SOIL 
---

Result Q 

12.000 u 
12.000 UJ 
12.000 u 
12.000 u 
12.000 u 
57.000 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 
12.000 u 

B0BFH1 
2-28-94 

---
---

SOIL 
---

Result Q 

11.000 u 
11.000 UJ 
11.000 u 
11.000 u 
11.000 u 
20.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 

BOBFHS B0BFH6 B0BFH6 
3-2-94 3-2-94 3-2-94 

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

SOIL SOIL SOIL 
--- --- ---

Result Q Result Q Result 

10.000 u 11.000 u 10.000 
10.000 UJ 11.000 UJ 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
18.000 u 13.000 u 12.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 
10.000 u 11.000 u 10.000 

\Je.~\--~~~ 

jjY/4k dllh1 

Q 

u 
UJ 
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 

L-..! 
<..n 
r--~ 
-&= 
• 
''.!.'-2. r,::; 
LJ'"1 
u-.... 



,. 
0 
0 
CD 

Validated Data Sunnary, Data Package: B09WF8-TMA-n7 

Sal11)# B0BFM7 
Date 2-28-94 

Location ---
Depth ---
Type SOIL 

COl!lllents ---
Parameter Units Result Q 

CHLOROMETHANE UG/ICG 10.000 u 
BROMOMETHANE UG/KG 10.000 UJ 

VINYL CHLORIDE UG/KG 10.000 u 
CHLOROETHANE UG/KG 10.000 u 

METHYLENE CHLORIDE UG/KG 10.000 u 
ACETONE UG/KG 16.000 u 

CARBON DISULFIDE UG/KG 10.000 u 
1,1-DICHLOROETHENE UG/ICG 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/ICG 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/ICG 10.000 u 
BENZENE UG/ICG 10.000 u 

TRANS-1,3-DICHLOROPROPENE UG/KG 10.000 u 
BROMOFORM UG/KG 10.000 u 

4-METHYL-2-PENTANONE UG/ICG 10.000 u 
2-HEXANONE UG/ICG 4.000 J 

TETRACHLOROETHENE UG/KG 10.000 u 
1,1,2,2-TETRACHLOROETHANE UG/ICG 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 

~ 
U1 
f'-~ 
,..:,;:: 
• r.--..:1. 
r,..~ 
u, 
--~.J 



.-000142 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B09WF8 
Lab Name: TMA/ARLI Contract: ~WH~C~----

Lab Code: TMALA Case No.: 03029 SAS No.: =N=--A ____ _ SDG No. : =N=A----

Matrix: (soil/water) SOIL Lab Sample ID: A403029-01A 

Sample wt/vol: 5.0 (g/mL) _G_ Lab File ID: 40314Rl4 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: not dee . __ 4 Date Analyzed: 03/14/94 

GC Column: ~P=--A~C~K ____ _ ID: Dilution Factor: 1.0 

Soil Extract Volume: 

2. 00 (mm) 

(uL) Soil Aliquot Volume: ___ (uL) 

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

74-87-3---------Chloromethane 10 
74-83-9---------Bromomethane 10 
75-01-4---------Vinyl Chloride 10 
75-00-3---------Chloroethane 10 
75-09-2--~------Methylene Chloride \D -3-
67-64-1---------Acetone \.::)+ 
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-- ~------l,1,1-Trichloroethane 10 
56-23-5---------Carbon Tetrachloride 10 
75-27-4---------Bromodichloromethane 10 
78-87-5---------1,2-Dichloropropane 10 
10061-01-5------cis-1,3-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---------Bromoform 10 
108-10-1--------4-Methyl-2-Pentanone \0-3--
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 
108-90-7--------Chlorobenzene 10 
100-41-4--------Ethylbenzene 10 
100-42-5--------styrene 10 
1330-20-7-------Xylene (total) 10 

Q 

u 
rtr 
u 
u 

f-Bt:f-
%cf-
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 ~010 

3/90 



- 00014-3-
lE EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

B09WF8 
Lab Name: ~T~MA=-=--/~AR==L=I ________ _ Contract: WHC 

Lab Code: TMALA Case No , : 03029 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __ 4 

GC Column: ~P~A=C=K __ _ ID: 

Soil Extract Volume: 

Number TICs found: __ 2 

2. 00 (mm) 

(uL) 

CAS NUMBER 
================ 

1. 
2. 

COMPOUND NAME 

UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 

------
SAS No.: _N~A __ _ SDG No. : _NA~--

Lab Sample ID: A403029-01A 

Lab File ID: 40314Rl4 

Date Received: 03/07/94 

Date Analyzed: 03 /14 /94 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

RT 
======== 

24.28 
26.62 

~~-s:~:__~J 

EST. CONC. 

10 
33 

~_sf;;)✓ 

Q 

===== 

.. 0 11 

FORM I VOA-TIC 3/90 
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000158 
lA EPA SAMPLE NO. 

VOLATILE C~GANICS ANALYSIS DATA SHEET 

B09WG1 
Lab Name: =T~MA=-=-/~AR=L=I=---------- Contract: ~WH=C=------

Lab Code: TMALA Case No.: 03029 SAS No. : ~N~A~-- SDG No. : ~N~A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-02A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40315R05 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: not dee. ---1.2, Date Analyzed: 03/15/94 

GC Column: -P~A_C~K~-­

Soil Extract Volume: 

I D: 2. 00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

74-87-3---- - ----Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane 
75- 09-2- -·- - - - - - -Methylene Chloride \do-
67-64-1---------Acetone ~v 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) 
67-66-3---------Chloroform -- \~ 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6-~-------l,l,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---- - ----1,2-Dichloropropane 
10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-1,3-Dichloropropene __ 
75-25-2-------- - Bromoform 
108-10-1--------4-Methyl-2-Pentanone \°&-
591-78-6--------2-Hexanone 
127-18-4--------Tetrachloroethene 
79-34-5-- - - - -- - -1,1,2,2 - Tetrachloroethane --108 - 88-3----- -- -Toluene 
108-90-7--- - ----Chlorobenzene 
100-41-4--------Ethylbenzene 
100-42-5--------Styrene 
1330-20-7-------Xylene (total) 

Q 

12 u 
12 if-
12 u 
12 u 
-a- --Bir 
57 
12 u 
12 u 
12 u 
12 u 
-r- ~ 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
-2- ,:f-

12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 
12 u 012 

3/90 



97 i 352~ 1" Z'.261 
-frOOl.59 

lE EPA SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
B09WG1 

Lab Name: =T~MA=-=-/~AR=L=I'---------- Contract: ~WH .......... C ___ _ 

Lab Code: TMALA Case No.: 03029 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) =LO=w __ 

% Moisture: not dee. ____li 

GC Column: =P.::..:A=C=K __ _ ID: 

Soil Extract Volume: 

Number TICs found: __ 1 

2. 00 (mm) 

(uL) 

CAS NUMBER COMPOUND NAME 

1. UNKNOWN HYDROCARBON 

SAS No. : =N.::..:A:....-__ SDG No. : =N.:.::A'--_ 

Lab Sample ID: A403029-02A 

Lab File ID: 40315R05 

Date Received: 03/07/94 

Date Analyzed: 03/15/94 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

RT 
======== 

26.70 

EST. CONC. 

9 

\.013 

FORM I VOA-TIC 3/90 



r 

UUU175 

lA EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFHl 
Lab Name: ~T~MA=-=/~AR=L=I=------------ Contract: ~WH=C'------

Lab Code: TMALA Case No.: 03029 SAS No. : =N=-=A:....-__ SDG No. : =N=-=A:....-_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-04A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314R0S 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: not dee. _J_Q_ Date Analyzed: 03/14/94 

GC Column: ~P=-=A=C=K'----­

Soil Extract Volume: 

ID: 2.00 (mm) 

(uL) 

Dilution Factor: 1. 0 

Soil Aliquot Volume: ___ (uL) 

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

74-87-3---------Chloromethane ---------74 - 83 - 9 - - - - - - - - - Brom om ethane ~--------75 - 0 l - 4 - - - - - - - - - Vinyl Chloride --------75 - 00 - 3 - - - - - - - - - Chlo roe thane .,,----,--=-------
75 - 09 - 2 - - ~ - - - - - - Methylene Chloride ------
67-64-1---------Acetone --,--.,,.....,,,....,........,,---------
75 -15 - 0 - - - - - - - - - Carbon Disulfide -------
75-35-4---------1,l-Dichloroethene ------
75-34-3---------1,l-Dichloroethane ------540 - 59 - 0 - - - - - - - - 1, 2 - Di ch lo roe then e (total) __ 
67-66-3---------Chloroform ----------107 - 06 - 2 - - - - - - - - l, 2 - Di ch lo roe thane ------
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-1,3-Dichloropropene ---79-01-6---------Trichloroethene --,--------
124 - 48 - l - - - - - - - - Di bro mo ch lo r om ethane -----79-00-5---------1,l,2-Trichloroethane ----
71-43-2---------Benzene ------------1006 l - 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 - l 8 - 4 - - - - - - - - Tetra ch lo roe then e ---:-----79-34-5----- - ---l,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 

11 
11 
11 
11 

\\ -3-
20 
11 
11 
11 
11 

\ \ -3-
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

\\ -+-
11 
11 
11 
11 

Q 

u 
i:r 
u 
u 
-Bo-

·f-B­
u 
u 
u 
u 

. -Btr-
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
-0-­
u 
u 
u 
u 

l. 0 l 4 

3/90 
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lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ;T~MA=/~AR=L~I,,_ ________ _ Contract: ~W=H~C~----

-~ 

EPA SAMPLE NO. 

B0BFHl 

Lab Code: TMALA Case No.: 03029 SAS No.: ""'N"'""A'----- SDG No. : =NA=---

Matrix: {soil/water) SOIL 

Sample wt/vol: 5. 0 {g/mL) _G_ 

Level: {low/med) LOW 

% Moisture: not dee. __lQ 

GC Column: =P=A=C=K ____ _ ID: 

Soil Extract Volume: 

Number TICs found: __ o 

2. 00 {mm) 

{uL) 

Lab Sample ID: A403029-04A 

Lab File ID: 40314R0S 

Date Received: 03/07/94 

Date Analyzed: 03 /14 /94 

Dilution Factor: 1.0 

Soil Aliquot Volume: __ {uL) 

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

==cAs_NUMBER====l========coMPOUND=NAME=======l===RT===l==EST._coNc._l==Q== 

\jc_,·-~~e_l 

~dA✓ \, 015 

FORM I VOA-TIC 3/90 



- OOOJ Ul 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFHS 
Lab Name: ~T=MA==/~AR=L=I=------------ Contract: WHC ------
Lab Code: TMALA Case No. : 03029 SAS No.: _N_A __ _ SDG No. : ~N~A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-06A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314Rl2 

Level: (low/med) =L=OW"-'---_ Date Received: 03/07/94 

% Moisture: not dee. __ 4 Date Analyzed: 03/14/94 

ID: Dilution Factor: 1.0 GC Column: ~P~A_C~K~-­

Soil 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---------Chloroethane --------
75-09-2-~-------Methylene Chloride ------67-64-1---------Acetone 
75-15-0---------Carbon -D~i_s_u~l_f_i_d_e ______ _ 

75-35-4---------1,1-Dichloroethene ------75-34-3---------1,1-Dichloroethane ------540-59-0--------1,2-Dichloroethene (total) 
67-66-3---------Chloroform ---,---------107 - 06 - 2 - - - - - - - - 1, 2 - Di ch lo roe thane ------78-93-3---------2-Butanone ~---------71 - 55 - 6 - - ~ - - - - - - 1, 1, 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---------1,1,2-Trichloroethane ----
71-43-2---------Benzene ----,--,-,,---------
10061-02-6- - - - - -trans-l, 3-Dichloropropene 
75-25-2---------Bromoform _________ -_-_-_-_ 
108-10-1--------4-Methyl-2-Pentanone -----591-78-6--------2-Hexanone ----------127 - l 8 - 4 - - - - - - - - Tetra ch lo roe then e ----,------
79-34-5---------1,l,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7--------Chlorob_e_n_z_e_n_e ________ _ 

100-41-4--------Ethylbenzene ---------100 - 42 - 5 - - - - - - - - Styrene -----,---------1330 - 20 - 7 - - - - - - - Xylene (total) --------

FORM I 

10 u 
10 -tt-
10 u 
10 u 

\0 --4- i3"5-
18 
10 u 
10 u 
10 u 
10 u 

\0 ·r . --B-cr-
10 u 
10 u 

\O·-r 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u "016 

3/90 
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lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: · -=-T-"-'MA"'-=/..:...AR=L=I=------------- Contract: _WH~C ___ _ 

EPA SAMPLE NO. 

B0BFHS 

Lab Code: TMALA Case No.: 03029 SAS No. : =NA=-=--- SDG No. : =N=-=A'--_ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __ 4 

GC Column: ~P~A=C=K'---­

Soil Extract Volume: 

ID: 

Number TICs found: __ o 

2. 00 (mm) 

(uL) 

Lab Sample ID: A403029-06A 

Lab File ID: 40314Rl2 

Date Received: 03/07/94 

Date Analyzed: 03 /14 /94 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (UL) 

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

"017 

FORM I VOA-TIC 3/90 



000207 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH6 
Lab Name: ~T~MA~/~AR=L=I~--------- Contract: ~WH~C~----

Lab Code: TMALA Case No.: 03029 SAS No.: ""'N"'"'A ____ _ SDG No . : ""'N"""'A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-0 7A 

Sample wtfvol: 5. 0 (g/mL) _G_ Lab File ID: 40314Rll 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: not dee. __ 5 Date Analyzed: 03/14/94 

GC Column: =P=A~C=K.a-_ __ _ ID: 2.00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Volume: ___ (UL) 

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

74-87-3---------Chloromethane ---------74 - 83 - 9 - - - - - - - - - Brom om ethane ---------75 - 0 l - 4 - - - - - - - - - Vinyl Chloride --------75 - 00 - 3 - - - - - - - - - Chlo roe thane -:------,---=-------
75 - 09 - 2 - - ~ - - - - - -Methylene Chloride ------67-64-1---------Acetone 
75-15-0---------Carbon -D~i_s_u~l~f~i~.d~e--------
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 - Di ch lo roe thane ------
78-93-3---------2-Butanone :--::-----=------
71- 55- 6 - - ~ - - - - - - l, l, l-Trichloroethane 
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 - Dichloropropene 
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 - 4 l - 4 - - - - - - - - Ethyl benzene ---------100 - 42 - 5 - - - - - - - - Styrene --,------------1330 - 20 - 7 - - - - - - - Xylene (total) --------

FORM I 

\\ 

Q 

11 u 
11 -B-
11 u 
11 u 
·,r -BJ-
13 ~ 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
1.1 u 
1.1 u 
11 u 
11 u 
1.1 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u 
11 u '-'018 
11 u 
11 u 
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VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA==-/=AR=L=I ________ _ Contract: ~WH==C ___ _ 

.0.00208 
EPA SAMPLE NO . 

B0BFH6 

Lab Code: TMALA Case No.: 03029 SAS No. : ~N~A~-- SDG No. : =N=A'--_ 

Matrix: (soil/water} SOIL 

Sample wt/vol: 5.0 

Level: (low/med} LOW 

% Moisture: not dee. __ 5 

GC Column: PACK ID: 

Soil Extract Volume: 

Number TICS found: __ o 

Lab Sample ID: A403029-07A 

(g/mL} _G __ Lab File ID: 40314Rll 

Date Received: 03/07/94 

Date Analyzed: 03/14/94 

2.00 (mm} Dilution Factor: 1.0 

(uL} Soil Aliquot Volume: __ (uL) 

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

FORM I VOA-TIC 

-= 0 1 9 

3/90 



000£19 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFM6 
Lab Name: ;T=MA==/~AR=L=I=---------- Contract: _WH~C ___ _ 

Lab Code: TMALA Case No. : 03029 SAS No. : ~NA~-- SDG No . : =N'---A ____ _ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-0SA 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314R13 

Level: (low/med) =L~OW~- Date Received: 03/07/94 

% Moisture: not dee. __ o Date Analyzed: 03 /14 /94 

GC Column: =P=A=C=K-=-----­

Soil Extract Volume: 

ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Aliquot Volume: 

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

74-87-3---------Chloromethane 
74-83-9---------Bromomethane ---------

~~=g~=~=========~t~~;o;~~~~!de _______ _ 
------------75 - 09 - 2 - - ~ - - - - - - Methylene Chloride ------67-64-1---------Acetone ------------75-15- 0 - - - - - - - - -Carbon Disulfide -------75-35-4---------1,l-Dichloroethene ------75-34-3---------1,l-Dichloroethane ------540 - 59 - 0 - - - - - - - - 1, 2 - Di ch lo roe then e (total) 

67-66-3---------Chloroform ----------107 - 06 - 2 - - - - - - - - l, 2 - Di ch lo roe thane ------78-93-3---------2-Butanone ----------71 - 55 - 6 - - ~ - - - - - - 1, l, 1 - Tri ch lo roe thane 
56-23-5---------Carbon Tetrachloride----
75-27-4---------Bromodichloromethane -----78-87-5------- - -1,2-Dichloropropane -----10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene ---
124-48-1 - -------Dibromochloromethane -----79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-1,3-Dichloropropene 

\0 

10 
10 
10 
10 
-3-
12 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 75-25-2---------Bromoform-,-__________ -_-_-_-

108-10-1--------4-Methyl-2-Pentanone \0 --3-
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 - 4 l - 4 - - - - - - - - Ethyl benzene ________ _ 
100-42-5--------Styrene-:----=-:---------
1330-20-7-------Xylene (total) --------

FORM I VOA 

10 
10 
10 
10 
10 
10 
10 
10 

___ (uL) 

Q 

u 
i:J-
u 
u 
Brr-

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
-B,:f-

u 
u 
u 
u 
u 
u 
u \, 0 2 0 
u 
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lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA='-/~AR=-=L=I ________ _ Contract: ~WH=C ___ _ 

-eoo22u= 
EPA SAMPLE NO. 

B0BFM6 

Lab Code: TMALA Case No .. : 03029 SAS No. : ~N~A __ _ SDG No. : =N~A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-05A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314R13 

Level: (low/med) =L=OW"-'-_ Date Received: 03/07/94 

% Moisture: not dee. __ O Date Analyzed: 03/14/94 

GC Column: ~P~A=C=K __ _ ID: Dilution Factor: 1.0 

Soil Extract Volume: 

2. 00 (mm) 

(uL) Soil Aliquot Volume: ___ (uL) 

Number TICs found: __ 1 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
---------------- ---------------------------- ======== ===== 

1. UNKNOWN HYDROCARBON 26.62 16 -a-

~021 

FORM I VOA-TIC 3/90 
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· 000234 
lA EPA SAMPLE NO . 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFM7 
Lab Name: ~T~MA==-/~AR=L~I=----------- Contract: ~WH~C~----

Lab Code: TMALA Case No.: 03029 SAS No. : ~N~A~-- SDG No. : =NA,_,___ __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-03A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314R04 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: not dee . __ o Date Analyzed: 03/14/94 

GC Column: ~P=A=C=K,a_ __ _ ID: 2. 00 (mm) 

(UL) 

Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Volume: ___ (uL) 

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

74-87-3-- - ------Chloromethane 
74-83-9---------Bromomethane ---------
75-01-4---------Vinyl Chloride --------75 - 00 - 3 - - - - - - - - - Chlo roe thane ~--------75 - 09 - 2 - - ~ - - - - - - Methylene Chloride _____ _ 

Q 

10 u 
10 
10 u 
10 u 
10 u 

67 - 64-1---------Acetone ___________ _ 16 -E-
75-15-0---------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 - Di ch lo roe thane ------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) --------

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

\w ¾ 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

\0..-z-
4 J 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

FORM I VOA ~>.; _/ L ' 
~ S"C/11/fl 

.s2 

"022 
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lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T=MA~/=AR=L=I ________ _ Contract: ~WH=C ___ _ 

c.000.235 

EPA SAMPLE NO. 

B0BFM7 

Lab Code: TMALA Case No.: 03029 SAS No.: =N=A ____ _ SDG No. : =-NA=-=---

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __ o 

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

Soil Extract Volume: 

Number TICs found: __ o 

2. 00 (mm) 

(uL) 

Lab Sample ID: A403029-03A 

Lab File ID: 40314R04 

Date Received: 03/07/94 

Date Analyzed: 03/14/94 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

~023 

FORM I VOA-TIC 3/90 



ATTACHMENT 4 

LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION 



LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

CASE NARRATIVE 

TMA/ARLI 

03-029 

WESTINGHOUSE HANFORD COMPANY 

March 07, 1994 

1.0 DESCRIPTION OF CASE : 

. (){JO/,~.// 

Seven soil samples were 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 for Kerosene (K) were analyzed according to the 
SW-846 Method 8015M. 

2.0 SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B09WF8 A4-03-029-01A V SOIL 
B09WF8 A4-03-029-01B sv SOIL 
B09WF8 MS A4-03-029-01C sv SOIL 
B09WF8 MSD A4-03-029-01D sv SOIL 
B09WF8 A4-03-029-01G K SOIL 
B09WF8 MS A4-03-029-01H K SOIL 
B09WF8 MSD A4-03-029-01I K SOIL 
B09WG1 A4-03-029-02A V SOIL 
B09WG1 MS A4-03-029-02B V SOIL 
B09WG1 MSD A4-03-029-02C V SOIL 
B0BFM7 A4-03-029-03A V SOIL 
B0BFHl A4-03-029-04A V SOIL 
BOBFHl A4-03-029-04B sv SOIL 
BOBFHl A4-03-029-04E K SOIL 
BOBFM6 A4-03-029-0SA V SOIL 
BOBFHS A4-03-029-06A V SOIL 
BOBFHS A4-03-029-06B sv SOIL 
BOBFHS A4-03-029-06D K SOIL 
BOBFH6 A4-03-029-07A V SOIL 
BOBFH6 A4-03-029-07B sv SOIL 
B0BFH6 A4-03-029-07D K SOIL 

3 . 0 COMMENTS 

3.1 SHIPPING AND DOCUMENTATION I : 

All of th~ samples were received intact and properly documented. 

\.025 



3.2 ANALYSIS 

3.2.1 VOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL: 

000/30 

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

Acetone was detected at concentrations above the CRQL in 
several samples, including the blank, VBLK0314R. 

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

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. 

All of the 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 03/05/94 
according to the SW-846 Method 8015M. The 
the initial calibrations and the %D 
calibrations were below their 20% 
respectively. 

and was analyzed 
%RSD in the all of 

in the continuing 
and 15% limits, 

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

SAMPLE NOTES 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the required 
holding times. Approximately 20 g of each sample were 
extracted and concentrated to 5 mL. 

'-'026 



000 '3 I 1 I 

In sample BOBFHl, Kerosene was detec t ed at approximately 23 
mg/Kg. In addition, a compound heavier than the Diesel Range 
was detected at approxi,_mately 30 mg/Kg. The concentration for 
the compound was calculated using a Di esel standard . 

The surrogate o-Terphenyl was added to each sample, and the 
recoveries ranged from 80% to 94%. However, since the 
reporting forms could not accommodate the surrogate recovery 
results, the data was included in the "Additional Raw Data" 
poriton of the package. 

The matrix spike and matrix spike duplicate recoveries for 
Kerosene were 90% and 86%, respectively. 

All of the QC results were within the limits specified by the 
SW-846 Method 8015M. 

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 
diskette is authorized by the Laboratory Manager or his designees, as 
verified by the following signatures. 

Nicole Roth 
~~ 

Maureen Parrish lf/z;/or 
Program Manager 

~027 
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--------.----------------------------___;_;··~~ 
Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator --!:L:-..!aE::.....!R~O~G~E:..!R.!.:S:!..-____________ _ 
Company Contact _.,,L=--==E,__,_R:..::O:..::G:.:::E:.:.R:.:::S:__ ___________ _ 

: I • • _- :• 

. :·-

Project Designation/Sampling Locations ~2..::0~0:_-..::U:.:.P_-~2=------

Telephoro; .;:;3..:..7..;:;..6_-7.:...6=9:;...;0"-:---=-.-­

collection Date ~~~-4(( -=--=;::___-~----
Ice Chest No. 

Bill of Lading/Airbill No. 

Method of Shipment 

Shipped to TMA 
AIR 

Possible Sample Hazards/Remarks Keep samples at 4C (SOIL} 
S~le Identification 

✓ 1,250ml P:CLP;TAL Metals,Hg, Ti ~wFB 
✓ 1,250ml Gs:VOA CLP 
./ 1,250ml aG:Semi-VOA CLP 
✓ 1, 125ml G:Anions F,Cl,S04 (EPA 300.0) 
✓1,12Sml P/G:Anions N02,N03 (EPA 353.2) 
v'/1,125m\ G:cyanide CLP . 

Field Logbook No. 

Offsite Property No. 

EFL-1115 

✓ 1,125ml Gw:Kerosene (8015M) 
✓1,1000ml 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 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) I-129 (Rc·-2s, 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 

50ml 
1,250m 
1,250ml 
1, 125ml 
1, 125ml 
1, 125ml 
1;125ml 

1,1000ml 

aG:Sem1- LP 
G:Anions F,Cl, A 300.0) . 

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

Gw:Kerosene (8015M) , 
P/G:Gross alpha/beta (EP-10), Ganma Spec to -include, s- s-137,Co-60,Eu-152; 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), :Total Uraniun (EA-01C 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) I-12 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- , . . . . . •· . 

Field Transfer of Custody 

Relinquished by: 

Relinquished by: 

Dis osal Method: 

Conments: 

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

Chain of Possession 

Received by: 

Received by: 

(_Sign and Print Names) 

Date/Time: 

'3-7-9'{ 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

-- 028 
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97 a 35zu ,.:27'7 •• Q 1,..,, I , 

Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
COllllany Contact -·--=L--=E~R~O~G~E:.!.;R!.!::S:..__ ___________ _ 

Project Designation/Sampling Locations ::2.::.0.::.0_-.::.U.!..P_-.e:2 ____ _ 

Ice Chest No. 

Bill of Lading/Airbill No. 

Method of Shipment AIR 
Shipped to TMA 
Possible sample Hazards/Remarks Keep samples at 4C (SOIL) 

. 1,259ml P·CLP;TAL Metal;,Mg,Ti 
✓ 1,250ml Gs:VOA CLP 

4, 259ml aG I Ge111i V9A CLP 
11 125ml 6.la.ions F,El,G04 CEPA 300 0) 

. ,·· ·1; 125ml P/G• Ani ens N02, N03 (5P.0, 353.!r 
, 1 , ~~Oro', aG; • PCB (Pest C 8980 )-
..l, 1 ii!Srol' ~,cyanide GLP--

_·1, 125ml Gwl::eroser:ie (891511,. 

Sample Identification 

Telephone =3..,_7=6_-..,_7=6=9=0 ___ _ 

Collection Date ;!)-L{~q4 
Field Logbook No. _ EFL-1115 
Offsite Property No. 

1,1oooroI l?'G•Gcoss a!pba/beta .(EP 10) 1 Gatllll6 Spee ta . inel1a1ae,Cs-134,Cs-13Z,co,60 1Eu 152, . 
F!l-354 E11-155 1::-40 A1a1-106 Na-22 (AG JO) Teta 1 llraoi\lD CEA-Me) l:l 235,1:l 234,Y 238 (EP 1'0, EP-Tl, er 5) Hp 
23Z,(RC-101.0,,

1

R:e 6??, EP 5) PU-Z'.38,PU-2'.597Z40 "(EI' ee, EP 61, EP-5> I-IZ9 (Re 25, R:E 605) g, 96 (AC 196, RS 
.303 1 RC-309 PC 194) Tc !,19 (R.C-Z4, RC-{;04) Am 241,em 244 (EP 88, EP 99 , EP 91, EP 92, EP 93, EP 5) g~ 

2) 
P:CLP;TAL Metals,Hg,Ti 

Gs: 
aG:Semi·VOA CLP 

G:An_ions F,Cl,Sat. (EPA 3 • 
1,125ml P/G:Anions N02,N03 . (EPA 353.2) 
1,250ml" aGs:PCB/Pest (8080) 
1, 125ml G:Cyanide CLP 
1, 12Sml Gw:Kerosene (8015H) 

1,1000ml· P/G:Gross alpha/beta (EP-10), .Gamna Spec to inelude,Cs-134,Cs-137,co- u-152, 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), Total Uraniun CEA-01C) U-235,U-23, 8 (EP-70, EP-71, EP-5) Np-
237,(RC-101A, RC-622, EP-5) Pu-238,Pu-239/240 (EP-80, EP-81, EP·S) I-129 (RC-25, R ) 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· 

Field Transfer of Custody Chain of Possession 

Relinquished by: Received by: 

Relinquished by: Received by: 

Final S~le Disposition 

Disposal Method: I Disposed by: 

Cooments: 

,~ / No{(c,A I 

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

Date/Time: 

* '3 .... 7 .._ 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

'- 0 2 9 

S) 
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Westinghouse Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006225 ' 

collector R.T. Sickle Conpany Con~act C.A. Rowley Telephone 372-3293 
SAF No. 93- 263 Project Designation 216-U-8 Vitrified Clay Sampl fng Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible Sarrple Hazards/Remarks None Detected 
Special Handling and/or Storage Keep .cool -

Sarrple Date Time 
~ 

Collected 
NUTber and T_ype of - t...,,.l 

Nunber * Cont ainers - Analysis Required Preservat iffi 

fJoAf1117 . -'[ 2-2&'-C/4 tFf:O (() 250,,...l ah ./ ~ -· r1P r-v -
BOBFHI s 2- 2.¾"'(;)'-{ J/tS- (1) 250ml Gs ✓ VOA ;. CLP • . , ..... .., 

BOBFHI s /' I (I) 250ml aG J Semf·VOA CLP r,., 
---- 1 

BOBFHI s I I (1) 250ml Poly ✓ Metals ·CLP T~L Tftenfun Mercury CPL l_!J 

BOBFHI s \. \ (I) 125ml G ./ Anions ·F/cl; sq4 EPA 300.0 

BOBFHI s ) ) (I) 125ml P/G ✓ N02 N~ , ;•., EPA 353.2 

nnn r-11 • - . I I - ---. .. - - - - . .. •' _.., . ~ ~ - - -- ...:.· ., ---- -vvul 11 .. ..J I \.LJ L...J V IIII <lu ..> -~ F , - - - - • 1 

BOBFHI s (I) 125ml G .I Cya_nfde CPL 

BOBFHI s (I) 125ml Gs ✓ Kerosene 8015H 

BOBFHl s 2~2-'-(("ay ;11< (I) 1000ml Poly Gross Alpho/Boto EP-10; Gorrmo Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 
Ru-106, No-22 RC-30; Total Urenlun EA·01C; 

✓ U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, -309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244•:. EP-80,· 91, 92, 93, 5; Se-79 •Lab Specific 

Chain of Possession/ (Sign and Print Nemes) *Matrix 
SE= Sediment Relinquished B_>; Date Time . Received By A = Afr 
SL= Sludge 

,)$ ~~,,,f?;: 5;(', /?/c:__ :3/ r7t4 7);/~,~, ,,}A 
DL = Drun Liquids 

/;:l.00 DS ·= Drun Solids SO= Solid 
L. = Liquid T = Tissue 

J'}j ~~/AA 3/4/q4 0'8/6 ., _. 0 = Of l 1,/ = IJater 
s = Soil 1,/1 = IJipe 

I 

2,,7-9'f ;k · . ,,(/,-/)~ /;)/II fo JL... I!> Ju,..., X = Other 

LABORATORY SECTION Received By .,. Tttle · Date/Time 

Final SM(>le Dhposftion Disposal Metnoa: Disposed by: Date/Time: 
.. 

3 -7- ')'-{ 



~] 
q Westinghouse PMe 1 of . 1 

~ Hanford. Company CHAIN OF CUSTODY/SAMPLE .ANALYSIS REQUEST 
006229 ( I ' 

' Collector R. T. Sickle Carpany Contact C.A. Rowley Telephorie 372-3293 
~ SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay · Sarrplfng.Locations 216-U-8 Crib 

Pipeline · · 
Ice Chest No. Bill of Leding/Afrbflf No. /40 <P./3·_5'/44 .. Offsite Property No. 

'· 
,: 

' Hethod of Shipment Air Overnight : -• 
Field Logbook No. 

Shipped to TMA -· ,: • . . . , ' SPECIAL INSTRUCTIONS -.. .. 
Possible Sarrple Hazards/Remarks None Detected 

' 
Special Handling and/or Storage Keep cool 

Sarrple Date Time NlJTlber and Type of = 
Nuroer * Collected Containers j Analysis Required Preser~.i }'e 

i3os ,-:::-t1'l6 .5 3·:Z·Cl'-/ 05t;?o { IJ Jo ,s-o,.,,I Gs Voll c.'/.? f"-.-~ 

BOBFHS s )- 2· Cll'( /3~5' (I) 250ml Gs .✓ VOA. CLP .....i-
; 

BOBFHS s /' / ( 1} 250ml aG I Semi-VOA CLP -· --
' 

,r-.-., 
~ • 

BOBFHS s ( (I} 250ml Poly./ Metals . ·CLP TA_L Htanlun Mercury CPL "·•u 

BOBFHS s \ \ (I} 125ml G ✓ ... 1~}\C?D~ 1:~ ·cr, .so4 ~PA 300.0 

BOBFHS s \ \ (I} 125ml P/G ✓ NOz N0:5 
. . 

EPA 353.2 .. ·. :~~J·-~,-.,./ .. 

'"""""'r-••~ ,. I I . ,. ·· --- ~ :- - -- "•"- .. - / ' / - -- A , • -----
U ,VUI lhl ..., I I \.I./ '-"'VIII I o.u.;, . • ,!;• • .-~,. ,.,,,.,, // v- .L -- .. rvr, 
BOBFHS s I I (I} 125ml G ✓ · Cyanide CPL 

BOBFHS s ( (I} 125ml Gs J · Kerosene 8015H 

BOBFHS s Vr (I} 1000ml Poly Gross Alpha/Beta EP~io; Ganma Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 

1/ ✓ Ru-106, Na-22 RC~30; Total Uranlun EA-01C; 
U-235/234/238 ·EP-70, 71, 5; Np-237 RC·101A, 622, EP·S; 

I Pu-238/239 /240 EP-80, 81, 5; 1-129 RC-25, 603; 
sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 . 

0

EP·80, 91, 92f 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) . . *Matrix 
Relinquished By / Date Tfme Received By A = Air SE= Sediment 

/4:Y / A1/' ?.r. '7/e,~k: ,3/3/q4 i f)?J ~,d//lt.rPI A-1 
DL = Orun Liquids SL= Sludge 

O'?to . OS= Orun Solids SO = Sol id 
= Liquid T = Tissue 

l(.,} IAP~>"'P~AJ B/4/'?1 ,j/ (./', ... 'I- flJ /J,. 
L = \Jater 

()8/6 II..· r!:, }ur, 0 = Oil \J 

s = Soll \JI = \Ji pe 
I 

:, -7 - 9:t( ~ -
X = Other 

~ 

LABORATORY SECTION Rece1ved By ~r Title Oate/T1me 

Ftnal SMple Dtsposttton Disposal Method: D1sposec:1 oy: Date/Time: 
~- :~ 

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



Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQU~ST 

Cocrpany Contact C. A. Rowley Telephone .372-3293 

.,__ ____ P_a.._e ______ o_f_- _1_· ___ · _I 

006230 
Collector R.T. Sickle 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay 

Pipeline 
Sampl Ing Locations 216-U-8 Crib 

Ice Chest No. f:(_5 Bill of Lading/Airblll No. /L{O ;J./3 8/44 Offsfte Property No. 

Field Logbook No. Method of Shipnent Air Overnight 
Shipped to .TMA 

I 

Possible Sample Hazards/Remarks None Detected 
Special Handling and/or Storage Keep COO 1 

Date Sarrple Time Nunber and Type of 
NUIDer * Collected Containers 

BOBFH6 s '"3- 2.-q<-{ /uS-0 ( 1) 250ml Gs / 
BOBFH6 s /' I (1) 250ml aG ./ 

BOBFH6 s ( I (1) 250ml Poly./ 
BOBFH6 s \ \ 

(1) 125ml G ✓ 

BOBFH6 s ' (1) 125ml P/G ✓ 
... ---· - - I , - . --- .. -
UVUI IIV v I I \.I.) '-;JVIII I Clll~ 

BOBFH6 s I (1) 125ml G ✓ I 
BOBFH6 s I (1) 125ml Gs I 

. SPECIAL · INSTRUCTIONS 

.. Analysis Required 

VOA 

Seinf•V~ 

Metals ·CLP T~L Tftanfun Mercury 

Anions F, Cl~ so4 
N02 N~ 
--- ·- -- , p - - ~ --· ... .,_ - ,v-:74- L ~ - / ~...., 1 
Cyanide 

Kerosene 

CLP 

CLP 

CPL 

EPA 300.0 

. Ef'A 353.2 

-¥-¥ 

CPL 

8015H 

BOBFH6 s \v (1) 1000ml Poly Gross Alpha/Beta EP-10; Ganma Spec. C$·134/137, Co-60, K-40, Eu-152/154/155, 

( / 
Ru-106, Na-22 RC-30; Total Uranfun EA·01C; 

✓ U-235/234/238 EP-70, 71, 5; Np-237 _ RC·101A, 622, EP-5; 
Pu-238/239/240 EP·S0, 81, 5; 1·129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am·241, Cm-244 EP·B0, 91; 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
Relinquished By / Date Time Received By A z: Afr 

/4~ ;p Z 7 5'--Pk 3/3/94 iJI IA;v10 ,,1)1. _ 
DL z: Drun liquids 

osoo OS= Drun Solids 
L z: Liquid 

Di f~Q.~l~ 3/4 (q4 08(6 0 • Oil 
s = Soll 

3-7-9'1 -~ - ;/,~f 13/,, fo N .• fJ L fl;.,,, 
LABOAATORY SECTlotl Received By r-~ T~tle Date/Time 

Disposal Method: Disposed by: .. Date/Time: Final Sanple Dhpositfon 

- - - ----- -

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

t.> 
Preservati 'e{" 

. r--.. -
* -~ r-., ........ 
c:: 

: 

SE = Sediment 
SL= Sludge 
SO= Solid 
T = Tissue 
II "\later 
Ill • llfpe 
X = Other 
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DATA VALIDATION SUPPORTING DOCUMENTATION 
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WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

CLP Volatilea 

• 

A 

• SW-846 8240 
(cap column) 

• 
SAMPLES/MATRIX 

B C 

LAB: 

ANALYSES PERFORMED 
• SW-846 8260 • CLP 
(packed column) Semivolstilee 

• • 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 

D 

• SW-846 8270 • SW•848 
(cap column) (packed column) 

• • 

Is technical verification documentation present? • • • • @ No N/A 
Is a case narrative present? . . . • • . • . • • • • .. ·® No N/A 
Comments: -----------------------------

2. HOLDING TIMES 
Are sample holding times acceptable? 
Comments: 

•.••••••••.• ~ No N/A 

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

LQ34 
A-1 



tp ~ 25·,4 ,-1"'8 l 
,, J if.J, l .. {;{. .J 

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

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

3. INSTRUMENT TUNING AND CALIBRATION 
Is the GC/MS tuning/performance check acceptable? •••.• ·1 .es" No N/A 
Are initial calibrations acceptable? • • • • • • • • . . . • es No N/A 
Are continuing calibrations acceptable? •••••••• friJ~ ~N/A 

~91 C/ Comments: __________________________ _ 

C.c; C ~ s:) ~ ~~'>Cl c.:S?,i ·;;:;;,. -:> d-n /4- ~ 
~~(y ~~---'<'>-~ ~ _g\~~~ I ~0~ <:"'e~,,~"'--~;;_ ~;:__ ~=~~~;;:: ~ e~ ;;;~~ ( ~ 

4. BLANKS 

Were laboratory blanks analyzed? •••••••••••••• @ No N/A 
Are laboratory blank results acceptable? ••••••••••. Yes @ N/A 
Were field/trip blanks analyzed? •••••••••••• • • . Yes No IA 
Are field/trip blank results acceptable? •••••••••.. Yes No 
Comments: 'S-ec: \ee,~ sz=x:. ~ -..,,.~ c\-,c~\-,& ~ ~~N~ . 

5. ACCURACY 
Were surrogates/System Monitoring Compounds analyzed? 
Are surrogate/System Monitoring Compound recoveries acceptable? 
Were MS/MSD samples analyzed? • • • • • • • • ••. 
Are MS/MSD results acceptable? • • • • • • • ••. 
Comments: 

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

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

LOJ5 
A-2 



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

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 
Are MS/MSD RPO values acceptable? ••••••••••..•. ~No . ~ 
Are field duplicate RPO values acceptable? ••••••••.• Yes No (jyy 
Are field split RPD values acceptable? •••••••••••• Yes No (j[fk) 
Cannnents:it:± ~DC~~~+ 
a.,-c,'-\. =~c;_L \. )-: ~ 

7. SYSTEM PERFORMANCE 
Were internal standards analyzed? . . . . . . . . . . . •• ~No 

... . <£;5 No 
• ••. (@:)No 

N/A 
N/A 
N/A 

Are internal standard areas acceptable? ••••• 
Are internal standard retention times acceptable? • 
Comments: __________________________ _ 

8. COMPOUND IDENTIFICATION AN~ QUANTITATION 
Is compound identification acceptable? 
ls compound quantitation acceptable? 

. . . . . G;;:) No 
.. cY!D No 

N/A 
N/A 

Comments: __________________________ _ 

9. REPORTED RESULTS A~D QUANTITATION LIMITS 
Are results reported for all requested analyses? ••••••• ~No N/A 
Are all results supported in the raw data? •••••••••• ~ No N/A 
Do results meet the CRQLs? • • • • • • • • • • • • • • • • • @ No N/A 
Has the laboratory properly identified and coded all TIC? •• ~ No N/A 
Comments: ---------------------------

'-- 036 
A-3 
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WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

Comments (attach additional sheets as necessary): ________ _ 

. :-

--037 
A-4 
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0 
w 
co 

HOLDING TIME SUMMARY 
~-=-;,<; ~~9..-,'«'..~- :/--~+ 
SDG: I VALIDATQ~.-k 

COMMENTS:\ -.. ~ ~ rj;-.\ -12 
\e:,I" 

c::::>cn °' -,r,,.--... t-- ' 
~ 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 

~,qu,~8' \,c~ -~\a~iL -~\ \L\ \c14 
~CJC\\oc-\ \ ·3-,\ ol\\ ell -~\\~\'14 
C?-v~~~\\ \ \ :::i._ \ ~-r:\ (. ~,l.\\'i~ 
@-..,--.Q... F~S \ ~c.~ \c1 l -~\ \--\ \ c, ~ 
:~ n~\\-)o \ -~c~c\ · ~,,\.\\44 
!2 - '2-'-YP,h .. ''- ,, '" \ l~D;)\94 ~\1~\ciA 
e-...-~,~ ~'l'<\:i- ~ ~ \~ '8Vi ~ -~\1'-\ \9~ 

I OATE:si;Mt/ 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

\ d-... 

\\ 

\ '1 
\~ 

\~ 
\~ 

\4 

PAGE_LOF_j__ 

QUALIFIER 

\.._\~ 

<(\/ 

::0 
ct> 
< 

N 



cr71115''Lt. -:;1~07 }', , J, l 1 .. ,.,~.l 
7A 

VOLATILE CONTINUING CALIBRATION CHECK 
-=000271' 

Lab Name: =T~MA=-=-/=AR==L=I'----------- Contract: ~WH==C ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No . : """N=-=A'---- SDG No.: =-N=-=A'--_ 

Instrument ID: ~4=5~0~0 __ 

Lab File ID: 40314R01 

Heated Purge: (Y/N) x__ 

Calibration date: 03/14/94 Time: _8~3_4 __ 

Init. Calib. Date(s): 02/02/94 02/02/94 

1459 Init. Calib. Times: 1140 

GC Column: PACK ID: 2 . 0 0 (mm) 

COMPOUND 

Chloromethane --------Brom om ethane ---------Vinyl Chloride --------Chloroethane .,,..----,-~------
Methylene Chloride ------Acetone Carbon -D~i_s_u_l~f~i_d_e ______ _ 

1,1-Dichloroethene ------1,1-Dichioroethane --,.----,---
1, 2 - D ichl oroe t hene (total) 
Chloroform ----------1, 2 - Di ch lo roe thane ------2-Butanone ----------1, l, l - Tri ch lo roe thane 
Carbon Tetrachloride----
Bromodichloromethane -----1,2-Dichloropropane -----cis-1,3-Dichloropropene 
Trichloroethene ---
Dibromochloromethane -----1,1,2-Trichloroethane ----Benzene ---------:---:--:--------trans -1, 3 - Dichloropropene 
Bromoform _________ -_-_-_-_ 
4-Methyl-2-Pentanone -----2-Hexanone Tetrachlor_o_e_t_h_e_n_e ______ _ 

1,1,2,2-Tetrachloroethane 
Toluene __________ -_-_-_-
Chlorobenzene --------Ethyl benzene ---------Styrene -:-------::--:----------
Xylene (total) --------

RRF 
====== 
1. 842 
1. 284 
1. 585 
0.873 
1. 375 
0.754 
4.081 
1.371 
2.990 
1.402 
2.811 
1. 836 
1.485 
0.614 
0.495 
0.804 
0.507 
0.651 
0.443 
0.621 
0.395 
0.934 
0.600 
0.429 
0.976 
0.759 
0.381 
0.860 
1.049 
0.950 
0.458 
0.912 
0.483 

RRF50 
====== ===== 
1. 902 0. 010 
0.923 0.100 
1.466 0.100 
0.923 0.010 
1.360 0.010 
0.813 0.010 
3.828 0.010 
1.308 0.100 
2.811 0.200 
1.465 0.010 
2.655 0.200 
1. 614 0 .100 
1.459 0.010 
0.484 0.100 
0.426 0.100 
0.663 0.200 
0.458 0.010 
0.618 0.200 
0.438 0.300 
0.639 0.100 
0.373 0.100 
0.933 0.500 
0.531 0.100 
0.439 0.100 
1. 064 0. 010 
0.824 0.010 
0.425 0.200 
0.982 0.500 
1.223 0.400 
1.027 0.500 
0.471 0.100 
0.956 0.300 
0.482 0.300 

1.1 
-7.8 
6.2 

5.0 ~ 
25.0 

4.6 25.0 
6.0 25.0 

-4.5 
5.6 25.0 

12.1 25.0 
1. 8 

21.2 25.0 
13.9 25.0 
17.5 25.0 

9.7 
5.1 25.0 
1.1 25.0 

-2.9 25.0 
5.6 25.0 
0.1 25.0 

11.5 25.0 
-2.3 25.0 
-9.0 
-8.6 

-11.6 25.0 
-14.2 25.0 
-16.6 25 . 0 
-8.1 25.0 
-2.8 25.0 
-4.8 25.0 
0.2 25.0 

--------------=----========================================== 
Toluene-dB 
Bromofluor-o~b-e_n_z_e_n_e _____ _ 

l,2-Dichloroethane-d4 ----

0.851 
0.670 
1.458 

0.979 0.010 
0.778 0.200 
1.136 0.010 

-15.0 
-16.1 25.0 
22.1 

All other compounds must meet a minimum RRF of 0.010. 

FORM VII VOA 



7A 
VOLATILE CONTINUING CALIBRATION CHECK - 000278 

Lab Name: ~T~MA:-=-./~AR=L=I::..._ _______ _ Contract: _WH_C ___ _ 

Lab Code: TMALA Case No . : 03029 SAS No . : ~N=A~-- SDG No. : =N=A~-

Instrument ID: ~4=5~0~0 __ 

Lab File ID: 40315R02 

Heated Purge: (Y/N) x_ 

Calibration date: 03/15/94 Time: -"'-9~4=3 __ 

Init. Calib. Date(s): 02/02/94 02/02/94 

1459 

GC Column: ~P~A=C=K~-- ID: 

Init. Calib. Times: 

2. 00 (mm) 

\°\.._"-._>--- ,---.r- I - ~r-- ~ c>°\l ..__~(~\ 
--

COMPOUND RRF RRF50 
=======================-=-=== ====== ====== 
Chloromethane 1. 842 2.051 
Bromomethane 1.284 0.935 
Vinyl Chloride 1.585 1 .654 
Chloroethane 0 . 873 0.976 
Methylene Chloride 1.375 1.507 
Acetone 0.754 0.607 
Carbon Disulfide 4.081 4.425 
1,1-Dichloroethene 1.371 1.447 
1,1-Dichloroethane 2.990 2.934 
1,2-Dichl6roethene (total) 1.402 1. 521 --Chloroform 2.811 2.612 
1,2-Dichloroethane 1. 836 1. 584 
2-Butanone 1.485 1.035 
1,1,1-Trichloroethane 0 . 614 0.490 
Carbon Tetrachloride 0.495 0.434 
Bromodichloromethane 0.804 0.669 
1,2-Dichloropropane 0.507 0.473 
cis-1,3-Dichloropropene 0.651 0.629 
Trichloroethene 0 . 443 0.439 
Dibromochloromethane 0.621 0.630 
1,1,2-Trichloroethane 0.395 0.372 
Benzene 0.934 1.015 
trans-1,3-Dichloropropene __ 0 . 600 0.547 
Bromoform 0.429 0.394 
4-Methyl-2-Pentanone 0 . 976 0.774 
2-Hexanone 0.759 0.570 
Tetrachloroethene 0.381 0 . 407 
1,1,2,2-Tetrachloroethane 0.860 0.981 --Toluene 1.049 1.180 
Chlorobenzene 0.950 1.009 
Ethylbenzene 0 . 458 0.486 
Styrene 0 . 912 1 . 054 
Xylene (total) 0 . 483 0.508 

1140 

MIN MAX 
RRF %D %-D 

===== ====== ----
0.010 -11.4 
0.100 C27 .2 ~5.0 
0.100 -4.4 25.0 
0.010 -11. 8 
0.010 -9.6 
0.010 19.5 
0.010 -8.4 
0.100 -5.5 25.0 
0.200 1. 9 25.0 
0.010 -8 . 5 
0.200 7.1 25 . 0 
0.100 13.7 25.0 
0.010 30.3 
0.100 20.2 25.0 
0.100 12.3 25.0 
0.200 16 . 8 25 . 0 
0.010 6.7 
0.200 3.4 25.0 
0.300 0.9 25.0 
0.100 - 1. 4 25.0 
0.100 5.8 25.0 
0 . 500 -8.7 25.0 
0.100 8.8 25.0 
0.100 8.2 25.0 
0.010 20.7 
0.010 24 . 9 
0.200 - 6.8 25.0 
0.500 -14.1 25.0 
0 . 400 -12 . 5 25.0 
0.500 -6.2 25.0 
0.100 -6.1 25.0 
0.300 -15.6 25.0 
0.300 -5.2 25.0 

--===-=-=-==-=-============================================== 
Toluene-dB 0.851 0.954 0.010 -12.1 
Bromofluorobenzene 0.670 0 . 695 0.200 -3 . 7 25.0 
l,2-Dichloroethane-d4 1.458 1.193 0.010 18 . 2 

~ 
All other compounds must meet a minimum RRF of 0.010. l 

I 
I 

FORM VII VOA \. 0 4 0 

~w 
v 

3/90 



-~4f:)~-c:C:~ Li->'·~ 9'9 J, ~ ;, '.O ) ) ~D~t"\~\) ~~~~\\6} 
~c~~\\S) ~c~~~~J ~ ~cq\..s..)~e 

lA 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: =T~MA::..:..<../=A=R=L=I.__ _______ _ Contract: ~WH=C'-----

.. ooozso 
EPA SAMPLE NO . 

VBLK0314R 

Lab Code: TMALA Case No.: 03029 SAS No.: SDG No . : =NA=-=----

Matrix: (soil/water) SOIL Lab Sample ID: SBLK0314 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314R03 

Level: (low/med) LOW Date Received: 

% Moisture: not dee. Date Analyzed: 03/14/94 

GC Column: =P~A=C=K~-­

Soil Extract Volume: 

ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

74-87-3---------Chloromethane --------
74 - 83 - 9 - - - - - - - - - Brom om ethane ---------75-01-4---------Vinyl Chloride --------75-00-3---------Chloroethane 

-::-------:---::--------
75 - 09 - 2 - - ·- - - - - - -Methylene Chloride 
67-64-1---------Acetone ------
75-15-0---------Carbon Disulfide -------
75-35-4---------1,1-Dichloroethene ------
75-34-3---------1,1-Dichloroethane ---,------540 - 59 - 0 - - - - - - - - 1, 2 - Di ch lo roe then e (total) 
67-66-3---------Chloroform ----------107-06-2--------1,2-Dichloroethane ------78-93-3---------2-Butanone c--:-------,-------71 - 55 - 6 - - ~ - - - - - - 1, 1, 1 - Tri ch lo roe thane 
56-23-5---------Carbon Tetrachloride----
75-27-4---------Bromodichloromethane -----78-87-5---------1,2-Dichloropropane ____ _ 
10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene ---
124-48 - 1--------Dibromochloromethane -----79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-1,3-Dichloropropene 
75-25-2---------Bromoform _________ -_-_-_-_ 
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone -----
127-18-4--------Tetrachloroethene ---,-----
79 - 34 - 5 - - - - - - - - - 1, 1, 2, 2 - Tetra ch lo roe thane 
108-88-3--------Toluene __________ -_-_-_-_ 
108-90-7--------Chlorobenzene --------100 - 41 - 4 - - - - - - - - Ethyl benzene ---------100-42-5--------Styrene -,------------1330-20-7- - - - - - -Xylene (total) --------

S,\\~~ 
~ \ 

u 
u 
u 

=-=---r----,. ~ \ :;: \ D 

'( \c;\ l\_C) 

:.= \0 

·1-

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 

2 '{:. 

10 u 
10 u 
10 u 

-re- "tr 
10 u 
10 u 
10 u 
10 u 

FORM I VOA ,a si; If/ 3/90 



No m/z Scan 
1 128 180 
2 114 381 
3 117 479 
4 65 234 
5 98 454 
6 95 561 
7 NOT FOUND 

·8 NOT FOUND 
9 NOT FOUND 

10 NOT FOUND 
11 84 111 
12 43 124 
13 NOT FOUND 
14 NOT FOUND 
15 NOT FOUND 
16 NOT FOUND 

Time_ ,,Ref 
7: 3oV, 1 

15: 52~2 1 
19 : 57v 3 
9:45 1 

18:55 3 
23:22 3 

4:37 
5: 10 

1 
1 

RRT 
1 . 000 
1 . 000 
1.000 
1. 300 
0 . 948 
1. 171 

0.617 
0 . 689 

Meth 
A BB 
A BB 
A BB 
A BB 
A BB 
A BB 

A BB 
A BV 

AreaCHght) 
21330 .✓ 
95212✓ 

82327✓ 
24938. 
79435. 
61634. 

662. 
4734. 

Amount 
50.000 
50.000 
50.000 
51. 438 
49.269 
48 . 127 

---000295 
:CTot 

PPB 15.47 
PPB 15. 47 
PPB 15.47 
PPB V' 15. 91 
PPB v J,-6. 24 
PPB ,.__.,,/14. 89 

1. 141 PPB 
13. 649 PPB 

0.35 
4.22 

17 83 222 9: 15 1 1.233 A VB 1863. 1.645 PPB 0. 51 
18~--",q.;..,3~___;,.;~i.;..,31,:;5'--~s;,i...;.; -.til11-.17~--i1..--i1l-c-. ...,3~0~6~-,('~. -'1lfl-l.'B!-J----7+-7+-5!',-,-. ---¼-1 :-s. 2~4~5~Pt4P~Dt::t---t:t0~. 39 
19 NOT FOUND 
20 97 260 
21 NOT FOUND 
22 NOT FOUND 
23 NOT FOUND 
24 NOT FOUND 
25 NOT FOUND 
26 NOT FOUND 
27 NOT FOUND 

10:50 2 0 . 682 A BB 1771 . 1 . 923 PPB 

2a.G8.___7-1:s'------..3'"-3~l~-il ..... 31-i-:~lll-l'7'-----.2~-<t0r:.~8:Hb~9.,._--,t1+'. -,B~Btt-----"1-57+'t-4 -:-. ----"0-.. 323-12P B 
29 NOT FOUND 
30 NOT FOUND 
31 NOT FOUND 
32 NOT FOUND 
33 43 396 
34 NOT FOUND 
35 8'3 43;2 

16:30 

18:00 

3 0.827 

3 0.902 

A VB 3608. 2.060 PPB 

A V'v' 926. 0 . 573 PPB 

0 . 59 

0.64 

0. 18 
36 NOT FOUND 
;~,,_ __ N .... ~--~-F-

0 
.... G ... ~ ..... ~-.... 1 ..... 9-· .... ~ ...... 7-=-\.....e-- .... ~._-Q.....___._o..___9 .... ~ .... ~ ..... ~___.lAci..~) ..... e .... ~ ..... S.-~---1..,a .... z....,6....._ __ 4-~_;......._9....,3..._1.__.~L..L...,.....,,., __ 0~2-9 

39 NOT FOUND ~ ~~v..: \ t:::,\ ~I\E:.. 
40 NOT FOUND ""<k :::.. l 'i'::.d--5d--1--)l\. -;)..}..~ 
41 NOT FOUND ~ ® 
42 NOT FOUND ~\\\·,A 
No 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

RetCL> 
7:22 

15:55 
20:00 

9:42 
18:57 
23:22 
0:52 
1: 30 
1:55 
2:37 
4:22 
4:55 

Ratio 
1. 02 
1. 00 
1. 00 
1. 00 
1. 00 
1. 00 

1. 06 
1. 05 

RRT<L) 
1.000 
1. 000 
1. 000 
1. 316 
0.948 
1. 169 
0. 119 
0.203 
0 . 260 
0.356 
0. 593 
0 . 667 

Ratio 
1. 00 
1. 00 
1. 00 
0 . 99 
1. 00 
1. 00 

1. 04 
1. 03 

:::: c.,, q_~~~ .:: \ ~k~ . 
~~ ~ 

Amnt 
50.00 
50.00 
50.00 
51.44 
49.27 
48. 13 

1. 14 
13.65 

Amnt CL) R. Fae 
50.00 1.000 
50. 00 1. 000 
50. 00 1. 000 
50.00 1. 169 
50.00 0 . 965 
50.00 0. 749 

50.00 
50.00 

0.031 
0 . 222 

,,;ks/;19/ 

R. Fac<L> 
1. 000 
1.000 
1. 000 
1. 136 
0.979 
0.778 

Ratio 
1. 00 
1. 00 
1. 00 
1. 03 
0.99 
0.96 

"0 4 2 

1. 360 
0.813 

0.02 
0.27 



· 000308. 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLK0315R 
Lab Name: TMA/ARLI Contract: _WH~C ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No. : ~N~A __ _ SDG No. : =N=A~-

Matrix : ( soil/water) SOIL Lab Sample ID: SBLK0315 

Sample wt/vol: 5.0 ( g/mL) _G __ Lab File ID: 40315R04 

Level: (low/med) LOW Date Received: 

% Moisture: not dee. Date Analyzed: 03/15/94 

GC Column: _P~A~C~K~--­

Soil Extract Volume: 

ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 

Soil Aliquot Volume : 

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

74-87-3---------Chloromethane 
74-83-9---------Bromomethane ---------
75-01-4---------Vinyl Chloride 
75-00-3---------Chloroethane --------
75-09-2--~------Methylene Chloride ------67-64-1---------Acetone ---,..-----------75-15- 0- - - - - - - - -Carbon Disulfide -------75-35-4---------1,l-Dichloroethene ------
75-34-3---------1,l-Dichloroethane \ 
540-59-0--------1,2-Dichloroethene-,(_t_o_t_a~l~)--~\~l\ 
67-66-3-- - --- - --Chloroform ~ 
107-06-2-- - -----1,2-Dichloroethane ------78-93-3---------2-Butanone ~-----,------71 - 55 - 6 - - ~ - - - - - -1, l, 1-Trichloroethane 
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-1, 3 - Dichloropropene ,\ 
75-25-2- - - - - -- --Bromoform _________ -_-_-_-_ ~$~ 
108-10-1---- - ---4-Methyl-2-Pentanone _____ @ 
591-78-6 - -------2-Hexanone 
127-18-4- - -- - ---Tetrachlor_o_e_t~h_e_n_e ______ _ 

79-34-5-- - ------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene 
108-90-7----- -- -Chlorob_e_n_z_e_n_e ________ _ 

100-41 - 4--------Ethylbenzene ---------

UG/KG 

10 
10 
10 
10 

4 
10 
10 
10 
10 

~ 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

~ 
10 

1. 0 

Q 

u 
u 
u 
u 

't,(. -

u 
u 
u 
u 
u 

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

u 
u 
u 
u 
u 
u 

(uL) 

::: \.\.0 

ft-CS. :::.S 

~ 

;>i.cs~\ o 

100 - 42 - 5 - - - - - - - - Styrene --:-,-----:~--------1330 - 20 - 7 - - - - - - - Xylene (total) --------

10 
10 
10 
10 
10 
10 
10 

y~ u 
u . ,~J~ 

FORM I VOA ~043 



tp I i5•,'~l ••;1,·,q7 
✓ ,! I j '· l, " ,Li I.,. 

\.J ~\:=:. c:::, ~\~ ~ 
--000313 

No m/z Scan Time Ref RRT Meth Area(Hght) Amount %Tot 
1 128 176 7 : 20~ 1 1 . 000 A BB 23881.✓ 50.000 PPB 15.81 
2 114 382 15 : 55 2 1 . 000 A BB 104434.✓ 50.000 PPB 15.81 
3 117 479 19: 57✓ 3 1 . 000 A BB 80788 .✓ 50.000 PPB 15. 81 
4 65 232 9:40 1 1. 318 A BB 28204. 49. 477 PPBv 15. 64 
5 98 455 18: 57 3 0.950 A BB 79306. 51.452 PPB v 16. 27 
6 95 562 23:25 3 1. 173 A BB 56412. 50.233 PPB L./15 . 88 
7 NOT FOUND 
8 NOT FOUND 
9 NOT FOUND 

10 NOT FOUND 
11 84 102 4:15 1 0. 580 A BB 2837. 3.940 PPB 1. 25 
12 NOT FOUND 
13 NOT FOUND 
14 NOT FOUND 

c..~~~~~ 15 NOT FOUND 
16 NOT FOUND )ti Grit :;ij; !: ;: . ~~ ~~ ~~~ :~ :: ; !: ;;~ : :0 26;!: 
19 NOT FOUND ~ .. ~~;;,s es:-~ s--J,; hi/ 20 NOT FOUND 
21 NOT FOUND 
22 43 274 11:a~ a 0. 717 I\ 

L-J vg 110g 0 4:Z:6 ~PB 0 1~ 
23 03 270 11 . 35 2 0 . 720 A DV 297. 0.213 PPB 0.07 
24 NOT FOUND 
25 NOT FOUND 
26 NOT FOUND 
27 NOT FOUND 
20 70 331 13: q7 2 0 . 866 A 

H BB 448 . 0. :211 PPB 0 07 
, 29 97 384 la:55 2 0.874 A YD §64 . G. 726 PPB G.28 

30 NOT FOUND 
L\_-'(\~ - )-~\e-~)"..Q_ ~ 31 NOT FOUND 

32 NOT FOUND 
~ -2'!;ppi) 

5-/ }- f~ 
33 ""3 397 16 . 32 3 0.829 A vv 2804. 0. 71 
~4 43 ~27 17 . .q.7 3 0 . 891 A • 1• t vv 052. G. 925 PPB 0 . 29-
35 83 434 18:05 a 0.906 A 

ri DD 3'18. G. 219 PPB 0 . 07 
36 NOT FOUND 
37 91 450 19.05 3 0 . 956 A BB 1193. 0.626 PPB 0 . 20 
38 NOT FOUND 
39 NOT FOUND 
40 NOT FOUND 
41 NOT FOUND 
42 NOT FOUND 

No Ret(L) Ratio. RRT(L) Ratio Amnt Amnt(L) R. Fac R.Fac(L) Ratio 
1 7:27 0.98 1.000 1. 00 50.00 50.00 1. 000 1. 000 1. 00 
2 15:55 1. 00 1 . 000 1. 00 50. 00 50. 00 1. 000 1. 000 1. 00 
3 19 : 57 1. 00 1. 000 1 .,00 50. 00 50.00 1. 000 1. 000✓ 1. 00 
4 9 : 45 0.99 1. 307 1. 01 49. 48 50. 00 1. 181 1. 193 0. 99 
5 18:55 1. 00 0.948 1. 00 51. 45 50. 00 0.982 0 . 954 1. 03 
6 23 : 22 1. 00 1. 171 1. 00 50. 23 50. 00 0.698 0.695 1. 00 
7 0 : 52 0. 117 
8 1: 32 0 . 207 ~044 9 1 : 57 0 . 263 

10 2:42 0.363 
1 1 4 : 30 0 . 94 0 . 603 0 . 96 3 . 94 50. 00 0. 119 1. 507 0 . 08 
12 5 : 07 0 . 687 

~ ~ oo l\<nh t>< S-)1191 
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MEMORANDUM 

TO: 200-UP-2 Project QA Record 12, 1994 

FR: 

RE: 

INTRODUCTION 

This memo presents the results of data validation on data package B09WF8-TMA-727 
prepared by the Thermo Analytical (TMA) laboratory. A list of samples validated along with 
the analyses reported and the method of analysis is provided in the f;.o::llo;:,w~in:.,:g,.;ta:;;b:.:l;;;.e·:......-----==-

SAMPLE ID 

B09WF8 
BOBFHl 
BOBFHS 
BOBFH6 

SAMPLE DATE MEDIA 

SOIL 
SOIL 
SOIL 
SOIL 

. ' ' 

Note 1. All samples were analyzed for CLP TCT. semivolatile organics. VALIDATION DOCU ME:·ff '... · . 

Data validation was conducted in accordance with the WHC stateme.l!;.t ~o~f _:;w:,:o~r~k~,.u.~,....w.1Q1,1---­
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 
~001 



Data Package ID: B09WF8-TMA-727 

REFERENCES 

Analysis: Semivolatile Organics 

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. 

t: 003 
3 



ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

\,004 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 

\.,006 



tr-' a 1.5zu "'.29:3 ~,( I J ~ I• L . . 
WHC-SD-EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 
/ ,<. , , 

SDG: B09WF8-1MA-727 VAUDA~~TE: May 12, 1994 PAGE 1 OF 1 
.. 

COMMENTS: SEMNOLATILE ORGANICS 

COMPOUND QUALIFlER SAMPLES AFFECfED REASON 

ALL TCL CONSTITUENTS J - DETECTS BOBFHl EXIRACTED OUT OF 1HE 
UJ • NONDETECTS REQUIRED HOLDING TIME 

DI-N-BUIYLPHIHALATE u B09WF8 PRESENT IN BLANK 
BOBFHl 
BOBFHS 
BOBFH6 

B-7 l.007 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 

'" 008 



Validated Data Sllllll8ry, Data Package: B09\lf8-THA-n7 

Sa~ B09\lf8 
Date 3-2-94 

Location ---
Depth ---
Type SOIL 

Comnents ---
Parameter Units Result Q 

PHENOL UG/KG 340.000 u 
BIS(2-CHLOROETHYL)ETHER UG/KG 340.000 u 

2-CHLOROPHENOL UG/ICG 340.000 u 
1,3-DICHLOROBENZENE UG/KG 340.000 u 
1,4-DICHLOROBENZENE UG/ICG 340.000 u 
1,2-DICHLOROBENZENE UG/KG 340.000 u 

2-HETHYLPHENOL UG/KG 340.000 u 
2,2 1 -0XYBIS(1-CHLOROPROPANE) UG/KG 340.000 u 

4-HETHYLPHENOL UG/KG 340.000 u 
N-NITROSO-Dl·N-PROPYLAHINE UG/KG 340.000 u 

HEXACHLOROETHANE UG/KG 340.000 u 
NITROBENZENE UG/KG 340.000 u 

ISOPHORONE UG/KG 340.000 u 
2-NITROPHENOL UG/ICG 340.000 u 

2,4-DIHETHYLPHENOL UG/ICG 340.000 u 
BIS(2-CHLOROETHOXY)HETHANE UG/KG 340.000 u 

2,4-DICHLOROPHENOL UG/KG 340.000 u 
1,2,4-TRICHLOROBENZENE UG/KG 340.000 u 

NAPHTHALENE UG/ICG 340.000 u 
4-CHLOROANILINE UG/KG 340.000 u 

HEXACHLOROBUTADIENE UG/KG 340.000 u 
4·CHLOR0-3-HETHYLPHENOL UG/ICG 340.000 u 

2-HETHYLNAPHTHALENE UG/KG 340.000 u 
HEXACHLOROCYCLOPENTADIENE UG/KG 340.000 u 

2,4,6-TRICHLOROPHENOL UG/KG 340.000 u 
2,4,5-TRICHLOROPHENOL UG/KG 820.000 u 

2-CHLORONAPHTHALENE UG/KG 340.000 u 
2-NITROANI LINE UG/KG 820.000 u 

DIHETHYLPHTHALATE UG/KG 340.000 u 
ACENAPHTHYLENE UG/KG 340.000 u 
3-NITROANILINE UG/KG 820.000 u 

ACENAPHTHENE UG/KG 340.000 u 
2,4-DINITROPHENOL UG/KG 820.000 u 

r 

BOBFH1 BOBFHS 
2-28-94 3-2-94 

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

SOIL SOIL 
--- ---

Result Q Result 

360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
880.000 UJ 820.000 
360.000 UJ 340.000 
880.000 UJ 820.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
880.000 UJ 820.000 
360.000 UJ 340.000 
880.000 UJ 820.000 

B0BFH6 
3-2-94 

-- -
---

SOIL 
- --

Q Result Q 

u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 340.000 u 
u 830.000 u 
u 340.000 u 
u 830.000 u 
u 340.000 u 
u 340.000 u 
u 830.000 u 
u 340.000 u 
u 830.000 u 

\Jc."~-,et . 

~k dJ/Jl 

t..N 
r..n 
J',) 
-r::: 
• r-~'I 

~ 
c::) 
c:; 



r 
0 ..... 
0 

Validated Data Sl.111l18ry, Data Package: B09\JF8-THA-n7 

s~ B09\JF8 
Date 3-2-94 

Location ---
Depth ---
Type SOIL 

Coornents -- -
Parameter Units Result Q 

4-NITROPHENOL UG/ICG 820.000 u 
DIBENZOFURAN UG/ICG 340.000 u 

2,4-DINITROTOLUENE UG/ICG 340.000 u 
2,6-DINITROTOLUENE UG/ICG 340.000 u 

DIETHYLPHTHALATE UG/ICG 340.000 u 
4-CHLOROPHENYL·PHENYLETHER UG/ICG 340.000 u 

FLUORENE UG/ICG 340.000 u 
4-NITROANILINE UG/ICG 820.000 u 

4,6·DINITR0·2·METHYLPHENOL UG/ICG 820.000 u 
N·NITROSOOIPHENYLAMINE UG/ICG 340.000 u 

4-BROMOPHENYL·PHENYLETHER UG/ICG 340.000 u 
HEXACHLOROBENZENE UG/ICG 340.000 u 
PENTACHLOROPHENOL UG/ICG 820.000 u 

PHENANTHRENE UG/ICG 340.000 u 
ANTHRACENE UG/ICG 340.000 u 

CARBAZOLE UG/ICG 340.000 u 
Dl·N·BUTYLPHTHALATE UG/ICG 340.000 u 

FLUORANTHENE UG/ICG 340.000 u 
PYRENE UG/ICG 340.000 u 

BUTYLBENZYLPHTHALATE UG/ICG 340.000 u 
3,3'-DICHLOROBENZIDINE UG/ICG 340.000 u 

BENZO(A)ANTHRACENE UG/ICG 340.000 u 
BIS(2·ETHYLHEXYL)PHTHALATE UG/ICG 340.000 u 

CHRYSENE UG/ICG 340.000 u 
Dl·N·OCTYLPHTHALATE UG/ICG 340.000 u 

BENZO(B)FLUORANTHENE UG/ICG 340.000 u 
BENZO(IC)FLUORANTHENE UG/ICG 340.000 u 

BENZO(A)PYRENE UG/ICG 340.000 u 
INDEN0(1,2,3·CD)PYRENE UG/ICG 340.000 u 

DIBENZ(A,H)ANTHRACENE UG/ICG 340.000 u 
BENZO(G,H,l)PERYLENE UG/ICG 340.000 u 

B0BFH1 BOBFHS 
2-28-94 3-2-94 

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

SOIL SOIL --- ---
Result Q Result 

880.000 UJ 820.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
880.000 UJ 820.000 
880.000 UJ 820.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 

45.000 J 820.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
270.000 J 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 
360.000 UJ 340.000 

B0BFH6 
3-2-94 

---
---

SOIL 
---

Q Result 

u 830.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 830.000 
u 830.000 
u 340.000 
u 340.000 
u 340.000 
u 830.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 
u 340.000 

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 
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000342 
1B EPA SAMPLE NO.' 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B09WF8 
Lab Name: ~T~MA......,,.,(~AR=L~I=------------- Contract: ~W=H=C'------

Lab Code: TMALA Case No.: 03029 SAS No . : =N=-=A'----- SDG No. : =-N=-=A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-01B 

Sample wt/vol: 30. 4 (g/mL) _G_ Lab File ID: 40330108 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: 4 decanted: (Y/N) !i_ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----=2~·~0 (uL) Dilution Factor: 1.0 

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

CAS NO. 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 
541-73-1~-------l,3-Dichlorobenzene 340 
106-46-7--------1,4-Dichlorobenzene 340 
95-50-1---------1,2-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 340 
88-75-5---------2-Nitrophenol 340 
105-67-9--------2,4-Dimethylphenol 340 
lll-91-l--------bis(2-Chloroethoxy) Methane __ 340 
120-83-2--------2,4-Dichlorophenol 340 
120-82-1--------1,2,4-Trichlorobenzene 340 
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 820 
91-58-7----- - ---2-Chloronaphthalene 340 
88-74-4---------2-Nitroaniline 820 
131-11-3--------Dimethylphthalate 340 
208-96-8--------Acenaphthylene 340 
99-09-2---------3-Nitroaniline 820 
83-32-9---------Acenaphthene 340 
51-28-5---------2,4-Dinitrophenol 820 

FORM I SV-1 

Q 
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u 
u 
u 
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u 
u 
u 
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u 
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lC EPA SAMPLE NO. 
SEMIVOLATILS ORGANICS ANALYSIS DATA SHEET 

B09WF8 
Lab Name: ~T~MA=-=-<-/~AR=L=I=----------- Contract: ~WH=--C _____ _ 

Lab Code: TMALA Case No. : 03 029 SAS No . : =N=-=A'----- SDG No.: =N=-=A'--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-01B 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 40330108 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: 4 decanted: (Y/N) N_ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ___ 2~. ~o ( uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) V 

CAS NO. 

pH: --2...:..1_ 

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

100-02-7--------4-Nitrophenol_________ 820 
132-64-9--------Dibenzofuran--=--------- 340 
121-14-2--------2,4-Dinitrotoluene______ 340 
606-20-2~-------2,6-Dinitrotoluene______ 340 
84-66-2---------Diethylphthalate_______ 340 
7005-72-3-------4-Chlorophenyl-phenylether 340 
86-73-7---------Fluorene __________ -_-_-_ 340 
100-01-6--------4-Nitroaniline________ 820 
534-52-1--------4,6-Dinitro-2 - methylphenol 820 
86-30-6---------N-Nitrosodiphenylarnine (1)-- 340 
101-55-3--------4-Bromophenyl-phenylether -- 340 
118-74-1--------Hexachlorobenzene _____ -_-_:--_-_ 340 
87-86-5--~------Pentachlorophenol_______ 820 
85-01-8---------Phenanthrene_________ 340 
120-12-7--------Anthracene__________ 340 
86-74-8---------Carbazole-=--=--=---=-------- 340 
84-74-2---------Di-n-Butylphthalate_____ "6l\D-r4-e" 
206-44-0--------Fluoranthene_________ 340 
129-00-0--------Pyrene __ -=--:---=---=-------- 340 
85-68-7---------Butylbenzylphthalate_____ 340 
91-94-1---------3,3'-Dichlorobenzidine____ 340 
56-55-3---------Benzo(a)Anthracene______ 340 
117-81-7--------bis(2-Ethylhexyl)Phthalate 340 
218-01-9--------Chrysene__,.. _________ -_-_-_ 340 
117-84-0--------Di-n-Octyl Phthalate_____ 340 
205-99-2--------Benzo(b)Fluoranthene_____ 340 
207-08-9--------Benzo(k)Fluoranthene_____ 340 
50-32-8---------Benzo(a)Pyrene-,-_______ 340 
193-39-5--------Indeno(l,2,3-cd)Pyrene____ 340 
53-70-3---------Dibenz(a,h)Anthracene____ 340 
191-24-2--------Benzo(g,h,i)Perylene_____ 340 

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

Q 

·-B.J-
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

(1) - Cannot be separated from Diphenylamine \ 'G -<v -~ 
'v ~---·,,& ' . 

FORM r sv-2 ~ sitild 
L 012 

3/90 



lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY .IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA=.=/~AR=L~I,_ _______ _ Contract: ~WH=C ___ _ 

000344 
EPA SAMPLE NO. 

B09WF8 

Lab Code: TMALA Case No.: 03029 SAS No. : _N_A~-- SDG No. : =N~A __ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30. 4 (g/mL) _G_ 

Level: (low/med) =L=OW-'-'--_ 

% Moisture: 4 decanted: (Y/N) N.__ 

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: ----=-2 ..... """0 (UL) 

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

Number TICs found: __ 5 

Lab Sampl e ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution ?actor: 

CONCENTRATION GN ITS: 
(ug/L or ug/Kg ) UG/KG 

A403029-01B 

40330108 

03/07/94 

03/16/94 

03/30/94 

1.0 

CAS NUMBER 

1. 

COMPOUND NAME 

UNKNOWN HYDROCARBON 

RT 
======== 

5.50 
5.58 
5.80 
6.03 

EST. CONC. 

1500 

Q 

===== 

2. 
3 . 
4. 
5 . 

UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
HEXANEDIOIC ACID ESTER ISOME 23.82 

\J~~'-cl 

~<!t1h,; 

FORM I SV-TIC 

69 
210 
580 
170 

L013 

3/90 

_9_ 



-000363 
lB EPA SAMPLE NO . 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BOBFHl 
Lab Name: =T~MA=---/~AR=L=I=---------- Contract: W~H~C ____ _ 

Lab Code: TMALA Case No.: 03029 SAS No.: =N=-=A'---- SDG No . : =N=-=A'--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-04B 

Sample wt/vol: 30.4 (g/mL} _G_ Lab File ID: 40330111 

Level: (low/med} LOW Date Received: 03/07/94 

% Moisture: 10 decanted: (Y/N} N__ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL} Date Analyzed: 03/30/94 

Injection Volume: ___ 2_._o (uL} Dilution Factor: 1.0 

GPC Cleanup: (Y/N} Y.__ pH: ....2...:....1. 

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

108-95-2--------Phenol 360 
111-44-4--------bis(2-Chloroethyl}Ether 360 
95-57-8------ - --2-Chlorophenol 360 
541-73-1--------1,3-Dichlorobenzene 360 
106-46-7--------1,4-Dichlorobenzene 360 
95-50-1---------1,2-Dichlorobenzene 360 
95-48-7---------2-Methylphenol 360 
108-60-1--------2,2'-oxybis(l-Chloropropane}_ 360 
106-44-5--------4-Methylphenol 360 
621-64-7--------N-Nitroso-Di-n-Propylamine __ 360 
67-72-1---------Hexachloroethane 360 
98-95-3----- - ---Nitrobenzene 360 
78-59-1- -_- - - - - - -Isophorone 360 
88-75-5---------2-Nitrophenol 360 
105-67-9--------2,4-Dimethylphenol 360 
111-91-1--------bis(2-Chloroethoxy}Methane __ 360 
120-83-2--------2,4-Dichlorophenol 360 
120-82-1--------1,2,4-Trichlorobenzene 360 
91-20-3---------Naphthalene 360 
106-47-8--------4-Chloroaniline 360 
87-68-3---------Hexachlorobutadiene 360 
59-50-7------ - --4-Chloro-3-Methylphenol 360 
91-57-6---------2-Methylnaphthalene 360 
77-47-4---------Hexachlorocyclopentadiene -- 360 
88-06-2---------2,4,6-Trichlorophenol 360 
95-95-4---------2,4,5-Trichlorophenol 880 
91-58-7---------2-Chloronaphthalene 360 
88-74-4---------2-Nitroaniline 880 
131-11-3--------Dimethylphthalate 360 
208-96-8------ - -Acenaphthylene 360 
99-09-2------ - --3-Nitroaniline 880 
83-32-9---------Acenaphthene 360 
51-28-5---------2,4-Dinitrophenol 880 

Q 

I-tr 
~ 

tr 
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-e-
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0 0 0 3-6 4 

lC EPA SAMPLE NO . 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFHl 
Lab Name: =T~MA"-""-/~AR=L=I~-------- Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No.: =N=A~-- SDG No. : =-NA"-----

Matrix: (soil/water) SOIL Lab Sample ID: A403029-04B 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 40330111 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: 10 decanted: (Y/N) N._ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

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

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

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

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 
86-73-7---------Fluorene-__________ -_-_-_ 
100-01-6--------4-Nitroaniline --------534-52-1--------4,6-Dinitro-2-methylphenol 
86-30-6---------N-Nitrosodiphenylamine (l)--
101-55-3--------4-Bromophenyl-phenylether --
118-74-1--------Hexachlorobenzene ____ ==== 
87-86-5--~------Pentachlorophenol 
85-01-8---------Phenanthrene ------
120-12-7--------Anthracene 
86-74-8---------Carbazole ----------
84-74-2---------Di-n-Butylphthalate 
206-44-0--------Fluoranthene -----
129-00-0--------Pyrene ------------85 - 68 - 7 - - - - - - - - - Butyl be n z y l p ht ha late -----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--------Indeno(l,2,3-cd)Pyrene ----53-70-3---------Dibenz(a,h)Anthracene ----191-24-2--------Benzo(g,h,i)Perylene -----

880 i:r 
360 it--
360 -a-
360 tl-
360 
360 
360 
880 
880 
360 
360 
360 

45 u-
360 i:J-
3 60 'tl-
360 u-

3lo0~ 
360 
360 
360 
360 
360 tr 
270 ·cr-
360 -B-
360 ·&-
360 
360 B-
360 -6-
360 B-
360 ir-
360 -U-

(1) - Cannot be separated from Diphenylamine \J , 'C" - T 
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ff7 ~ 1.5''U "'13Q'J Ji ~J,l1~l1~-,. 
00036-a 

lF EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
B0BFHl 

Lab Name: ~T~MAeo.=/~AR=L~I=------------- Contract: ~WH=-=C"-----

Lab Code: TMALA Case No.: 03029 SAS No . : ::..;N-=-=A'----- SDG No.: ::..;N-=-=A'---_ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30. 4 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: 10 decanted: (Y/N) li.____ 

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: ___ 2_. _0 (UL) 

GPC Cleanup: (Y/N) Y._ pH : ---1...:...1. 

Number TICs found: __2.Q 

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 

A403029-04B 

40330111_ 

Q_3Lfilj_94 

03/16/94 

03/30/94 

1.0 

RT EST. CONC. Q 

---------------- ---------------------------- ======== ------------- ===== 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

~,~'-'\ 
. @ 

5\_~~ 

UNKNOWN HYDROCARBON 5.52 1800 
UNKNOWN ALKANE 11.37 4600 
UNKNOWN ALKANE 11.78 3200 
UNKNOWN ALKANE 12.88 14000 
UNKNOWN HYDROCARBON 13.07 1500 
UNKNOWN ALKANE 13.23 15000 
UNKNOWN ALKANE 14.05 20000 
UNKNOWN ALKANE 14.27 2200 
UNKNOWN ALKANE 14.58 19000 
UNKNOWN ALKANE 15.18 5000 
UNKNOWN ALKANE 15.33 2200 
UNKNOWN ALKANE 15.82 9000 
UNKNOWN ALKANE 16.35 6900 
UNKNOWN ALKANE 17.02 8900 
UNKNOWN ALKANE 19.20 3000 
UNKNOWN ALKANE 20.23 4100 
UNKNOWN ALKANE 21.23 3300 
UNKNOWN ALKANE 22.17 3900 
UNKNOWN ALKANE 23.08 2600 
UNKNOWN ALKANE 23.95 2700 

iffe:,s \\fo-t-
,~~ '-._)~~~ \~~~,"'D ~~ 5 ·-:>--. -\ DO --..-.. . l • 

·,.-.:,~ '-.) ~~~~ ~~-C'-~ 
\ d-. C\ \.o t:;,C 
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000408 
lB EPA SAMPLE NO . 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFHS 
Lab Name: =T~MA=-=---/~AR==L=I~-------- Contract: ~WH~C ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No. : =N~A'---- SDG No. : =N~A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-06B 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 40330112 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: 4 decanted: (Y/N) R.__ Date Extracted: 03£'.'.16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03£'.'.30/94 

Injection Volume: ---=2..a... -=-0 ( uL) Dilution Factor: 

GPC Cleanup: (Y/N) x_ pH : --1L:..2, 

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

108-95-2--------Phenol ------------111 - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether ---
95-57-8---------2-Chlorophenol --------541-73-1--------l,3-Dichlorobenzene -----106-46-7--------l,4-Dichlorobenzene -----
95-50-1---------1,2-Dichlorobenzene -----95-48-7---------2-Methylphenol _______ _ 
108-60-1--------2,2'-oxybis(l - Chloropropane) 
106-44-5--------4-Methylphenol -
621-64-7--------N-Nitroso-Di-n-Propylamine __ 
67-72-1----- - ---Hexachloroethane 
98-95-3---------Nitrobenzene -------
78-59-1--~---- - -Isophorone ----------88-75-5---------2-Nitrophenol --------105 - 67 - 9 - - - - - - - - 2, 4 - Dimethyl phenol ------111-91-1--------bis(2-Chloroethoxy)Methane 
120-83-2--------2,4-Dichlorophenol ____ === 
120 - 82-1 - -------1,2,4-Trichlorobenzene ----91-20-3---------Naphthalene 
106-47-8--------4-Chloroani~l~i-n_e ______ _ 
87-68-3---------Hexachlorobutadiene -----
59-50-7---------4-Chloro-3-Methylphenol ---91-57-6---------2-Methylnaphthalene -----77-47-4---------Hexachlorocyclopentadiene 
88-06-2---------2,4,6-Trichlorophenol __ ==== 
95-95-4---- - ----2,4,5 - Trichlorophenol ----91-58-7- - - - -- - --2-Chloronaphthalene 
88-74-4---------2-Nitroaniline -----
131-11-3--------Dimethylphthalate _____ _ 
208-96-8--------Acenaphthylene 
99-09-2---------3-Nitroaniline _______ _ 
83-32-9---------Acenaphthene ,----=-------5 l - 28 - 5 - - - - - - - - - 2, 4 - Dini tr op hen o l ------

340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
820 
340 
820 
340 
340 
820 
340 
820 

1.0 

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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0004-09 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH5 
Lab Name: ~T~MA.a..=-/ .... AR=L=I~-------- Contract: ~WH=C ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No . : _N-A~-- SDG No. : =N=-=A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-06B 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 40330112 

Level: (low/med) LOW Date Received: 03/07/94 

% Moisture: 4 decanted: (Y/N) R._ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----=2 ___ . ____ o ( uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) x._ pH : __lL,__2_ 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 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 
86-73-7---------Fluorene--,--:-:------------_-_ 
100-01-6 - -------4-Nitroaniline ---=-----=---=------=---534 - 52 - l - - - - - - - - 4, 6 - Dini tr o - 2 - methyl 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 ------
120-12-7--------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 - Ethylhexy l) Phthala te 
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--------Indeno(l,2,3-cd)Pyrene 
53-70-3---------Dibenz(a,h)Anthracene ----

----191-24-2--------Benzo(g,h,i)Perylene -----
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(1) - Cannot be separated from Diphenylamine \j _, -("' , \ 
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000410 
lF EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA=--/=AR=L=I ________ _ Contract: ~WH==C ___ _ 
B0BFHS 

Lab Code: TMALA Case No. : 03029 SAS No. : .... N~A~-- SDG No . : .... N~A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-06B 

Sample wt/vol: 30. 4 (g/rnL) _G_ Lab File ID: 40330112 

Level: (low/med) LOW . Date Received: o3Lo7L94 

% Moisture: 4 decanted: (Y/N) N__ Date Extracted: o3L16L94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: o3L3oL94 

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

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

Number TICs found: -11. 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. 
---------------- ---------------------------- ======== -------------

1. 
2. 
3. 
4. 
5. 
6. 
7. 540-97-6 
8 . 
9. 

10. 
11. 

UNKNOWN HYDROCARBON 5.52 
UNKNOWN HYDROCARBON 5.60 
UNKNOWN HYDROCARBON 5.80 
UNKNOWN HYDROCARBON 6.03 
UNKNOWN HYDROCARBON 7.88 
UNKNOWN HYDROCARBON 9.17 
DODECAMETHYLCYCLOHEXASILOXAN 11.70 
HEXANEDIOIC ACID 
UNKNOWN 
UNKNOWN 
UNKNOWN 

. \ ~ ,"=: C ..\ 

·--t--.. \, \ 
\. ... ~ \..--c .. . '\... 

ALKANE 
ALKANE 
ALKANE 

ESTER ISOME 23.83 
26.38 
27.93 
29.90 

~~~c: ~~.::..---r­

~\ \:-c, ,"--k__ 

\_)~~~:--~(~ 

1500 
69 

550 
480 
170 
310 
100 
210 
140 
410 
140 

:-i--;..:,o 
l L - \ 

~~~</JJl;L/ 

Q 
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BJ-
-cf-
J-
BJ-

-fj-

·..JN-
Btr-
0 
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· 000435 
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH6 
Lab Name: ~T~MA==-/=AR=L=I~·--------- Contract: ~WH=C ___ _ 

Lab Code: TMALA Case No. : 03029 SAS No.: N=A~-- SDG No. : N==-=A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-07B 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 40330113 

Level: (low/med) =L=ow __ Date Received: 03/07/94 

% Moisture: 5 decanted: (Y/N) N__ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ---=-2-=-. =o (uL) 

GPC Cleanup: (Y/N) y_ 

CAS NO. COMPOUND 

pH: --1i.,Ji 

Dilution Factor: 

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

1.0 

Q 

--------------------------.----------.----
108-95-2--------Phenol ------------111 - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether __ _ 
95-57-8---------2-Chlorophenol --------541-73-1-~------1,3-Dichlorobenzene -----
106-46-7--------1,4-Dichlorobenzene -----95-50-1---------1,2-Dichlorobenzene -----95-48-7---------2-Methylphenol ----,-~------,--
108 - 60 -1- - - - - - - - 2, 2' - oxybi s ( l - Chloropropane) 
106-44-5--------4-Methylphenol -
621-64-7--------N-Nitroso-Di-n-Propylamine 
67-72-1---------Hexachloroethane _____ === 
98-95-3---------Nitrobenzene ---------
78-59-1--~------Isophorone ----------88-75-5---------2-Nitrophenol --------105 - 67 - 9 - - - - - - - - 2, 4 - Dimethyl p hen o 1 _____ _ 
111-91-l--------bis(2-Chloroethoxy)Methane 
120-83-2--------2,4-Dichlorophenol ____ === 
120-82-1--------1,2,4-Trichlorobenzene ----91-20-3---------Naphthalene 
106-47-8--------4-Chloroani=l~i-n_e _______ _ 
87-68-3---------Hexachlorobutadiene -----=----59-50-7---------4-Chloro-3-Methylphenol ---91-57-6---------2-Methylnaphthalene 

---,.--,------
77 - 47 - 4 - - - - - - - - - Hexa c hl orocyc l open t adi ene 
88-06-2---------2,4,6-Trichlorophenol __ ==== 
95-95-4---------2,4,5-Trichlorophenol ----91-58-7---------2-Chloronaphthalene 
88-74-4------- - -2-Nitroaniline -----
131-11-3 - -------Dimethylphthalate ------208-96-8--------Acenaphthylene 
99-09-2---------3-Nitroaniline _______ _ 
83-32-9---------Acenaphthene .,..----::--------51-28 - 5 - - - - - - - - - 2, 4 - Dini t rophenol ------

FORM I SV-1 
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000436 

lC EPA SAMPLE NO . 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH6 
Lab Name: ~T~MA......._/~AR=L=I"'--------- Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No. : =N.;..:Aa._ __ SDG No. : :.:.N::..::A'---_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-07B 

Sample wt/vol: 30. 4 (g/mL) _G_ Lab File ID: 40330113 

Level: (low/med) =L~OW~- Date Received: 03/07/94 

% Moisture: 5 decanted: (Y/N) N.__ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ___ 2~·~0 (uL) Dilution Factor: 1. 0 

GPC Cleanup: (Y/N) x_ 

CAS NO. COMPOUND 

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

100-02-7--------4-Nitrophenol________ 830 
132-64-9--------Dibenzofuran___________ 340 
121-14-2--------2,4-Dinitrotoluene______ 340 
606-20-2~-------2,6-Dinitrotoluene______ 340 
84-66-2---------Diethylphthalate-=---=-------- 340 
7005-72-3-------4-Chlorophenyl-phenylether 340 
86-73-7---------Fluorene~-:---:-------------_-_ 340 
100-01-6--------4-Nitroaniline_----=------=--- 830 
534-52-1--------4,6-Dinitro-2-rnethylphenol 830 
86-30-6---------N-Nitrosodiphenylamine (1)-- 340 
101-55-3--------4-Bromophenyl-phenylether -- 340 
118-74-1--------Hexachlorobenzene ____ :::= 340 
8 7 - 8 6 -5 - -_- - - - - - -Pentachlorophenol______ 83 0 
85-01-8---------Phenanthrene_________ 340 
120-12-7--------Anthracene__________ 340 
86-74-8---------Carbazole-=--,--=---=-------- 340 
84-74-2---------Di-n-Butylphthalate_____ 6\\D -~ 
206-44-0--------Fluoranthene_________ 340 
129-00-0--------Pyrene __ -=--=--=-~------ 340 
85-68-7---------Butylbenzylphthalate_____ 340 
91-94-1---------3,3'-Dichlorobenzidine____ 340 
56-55-3---------Benzo(a)Anthracene-=--=--=---~- 340 
117-81-7--------bis(2-Ethylhexyl)Phthalate 340 
218-01-9--------Chrysene--=---=--=---=---------_-_ 340 
117-84-0--------Di-n-Octyl Phthalate_____ 340 
205-99-2--------Benzo(b)Fluoranthene_____ 340 
207-08-9--------Benzo(k)Fluoranthene_____ 340 
50-32-8---------Benzo(a)Pyrene-:-:-------- 340 
193-39-5--------Indeno(l,2,3-cd)Pyrene____ 340 
53-70-3---------Dibenz(a,h)Anthracene____ 340 
191-24-2--------Benzo(g,h,i)Perylene_____ 340 

Q 
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lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA=-=--/~AR=L=I ________ _ Contract: ~WH==C ___ _ 

000437 
EPA SAMPLE NO. 

B0BFH6 

Lab Code: TMALA Case No.: 03029 SAS No . : =N~A'----- SDG No. : =N~A"---_ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30.4 (g/mL) _G_ 

Level: (low/med) =L=OW-=-=----

% Moisture: 5 decanted: (Y/N) R.___ 

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: ----=2--'-.-"-0 (UL) 

GPC Cleanup: (Y/N) y_ 

Number TICs found: _u 

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. 

A403029-07B 

40330113 

03/07/94 

03/16/94 

03/30/94 

1.0 

CONC. Q 
---------------- ---------------------------- ======== ------------- ===== 

1. 
2. 
3 . 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 
UNKNOWN HYDROCARBON 

541-02-6 DECAMETHYLCYCLOPENTASILOXANE 
PROPANOIC ACID ESTER ISOMER 
HEXANEDIOIC ACID ESTER ISOME 
UNKNOWN ALKANE 
UNKNOWN HYDROCARBON 
UNKNOWN ALKANE 
UNKNOWN ALKANE 

,=~,~ u '0-..\ ,~ \\.,*en c_c.k"-.­
~ ~~~ U,,\.~~"- ~\._~·c-~ 

5.52 
5.60 
5.82 
6.03 
7.88 
9.17 

15.65 
23.83 
26.38 
27.13 
27.93 
29.90 

\)e.~~~-,~\ 

~~ s-li/9/ 
FORM I SV-TIC 
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LABORATORY NARRATIVE AND CHAIN-OF-CUSTODY DOCUMENTATION 
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97 ij 3524 .. Z'.31 !:i 
()OOl:J.9-

LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

CASE NARRATIVE 

TMA/ARLI 

03-029 

WESTINGHOUSE HANFORD COMPANY 

March 07, 1994 

1.0 DESCRIPTION OF CASE: 

2.0 

3.0 

Seven soil samples were 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 for Kerosene (K) were analyzed according to the 
SW-846 Method 8015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B09WF8 A4-03-029-01A V SOIL 
B09WF8 A4-03-029-01B sv SOIL 
B09WF8 MS A4-03-029-01C sv SOIL 
B09WF8 MSD A4-03-029-01D sv SOIL 
B09WF8 A4-03-029-01G K SOIL 
B09WF8 MS A4-03-029-01H K SOIL 
B09WF8 MSD A4-03-029-01I K SOIL 
B09WG1 A4-03-029-02A V SOIL 
B09WG1 MS A4-03-029-02B V SOIL 
B09WG1 MSD A4-03-029-02C V SOIL 
BOBFM7 A4-03-029-03A V SOIL 
BOBFHl A4-03-029-04A V SOIL 
BOBFHl A4-03-029-04B sv SOIL 
BOBFHl A4-03-029-04E K SOIL 
BOBFM6 A4-03-029-05A V SOIL 
B0BFHS A4-03-029-06A V SOIL 
BOBFHS A4-03-029-06B sv SOIL 
BOBFHS A4-03-029-06D K SOIL 
BOBFH6 A4-03-029-07A V SOIL 
BOBFH6 A4-03-029-07B sv SOIL 
BOBFH6 A4-03-029-07D K SOIL 

COMMENTS 

3.1 SHIPPING AND DOCUMENTATION : 

All of the samples were received intact and properly documented . 

'-02 4 



3 . 2 ANALYSIS 

3.2.1 VOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL : 

000130 

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

Acetone was detected at concentrations above the CRQL in 
several samples, including the blank, VBLK0314R. 

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

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. 

All of the 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 03/05/94 and was analyzed 
according to the SW-846 Method 8015M. The %RSD in the all of 
the initial calibrations and the %D in the continuing 
calibrations were below their 20% and 15% limits, 
respectively. 

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

SAMPLE NOTES 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the required 
holding times. Approximately 20 g of each sample were 
extracted and concentrated to 5 mL. 

LQ25 



In sample BOBFHl, Kerosene was detected at approximately 23 
mg/Kg. In addition, a compound heavier than the Diesel Range 
was detected at approx.t_mately 3 0 mg /Kg . The concentration for 
the compound was calculated using a Diesel standard. 

The surrogate o-Terphenyl was added to each sample, and the 
recoveries ranged from 80% to 94%. However, since the 
reporting forms could not accommodate the surrogate recovery 
results, the data was included in the "Additional Raw Data" 
poriton of the package. 

The matrix spike and matrix spike duplicate recoveries for 
Kerosene were 90% and 86%, respectively. 

All of the QC results were within the limits specified by the 
SW-846 Method 8015M. 

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 
diskette is authorized by the Laboratory Manager or his designees, as 
verified by the following signatures. 

Nicole Roth 
Program Manager 

~~ 
Maureen Parrish t;/z.J/P'f 
Program Manager 
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\ -, 

Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form lni ti a tor ----'=L'--"E._,_R:.::O:.::G,..E::.:.R.:.:S==---· ____________ _ 

Company Contact L E ROGERS Telephoro; =3.;...7=6_-.;...7=6=9=Oc----=--:-r--
Project Designation/Sampling Locations 2OO-UP-2 Collection Date _~_-_.:).;_-_4_4....;.... ____ _ 
Ice Chest No. 

Bill of Lading/Airbill No. 

Method of Shipment ______ A ___ I ___ R _________ _ 

Shipped to _...:.T-'-'M""'A'-----------
Possible Sa111>le Hazards/Remarks Keep samples at 4C (SOIL) 

Sall1)le Identification 

✓ 1,250ml P:CLP;TAL Metals,Hg, Ti ~wFB 
✓ 1,250ml Gs:VOA CLP 
/1,250ml aG:Semi·VOA CLP 
✓ 1,125ml G:Anions F,Cl,S04 (EPA 300.0) 
./1,125ml P/G:Anions N02,N03 (EPA 353.2) 
v/1,125m\ G:Cyanide CLP · 

Field Logbook No. 

Offsite Property No. 

EFL-1115 

./ 1, 125ml Gw:Kerosene (8015M) 
/1,1000ml 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 Uraniun (EA-01C) U·235,U-234,U-238 CEP-70, EP-71, EP·S) Np· 
237,(RC-101A, RC-622, EP·S) 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 

50ml 
1,250m 
1,250ml 
1, 125ml 
1, 125ml 
1,125ml 
1;125ml 

1,1000ml 

aG:Senn- LP 
G:Anions F,Cl,~~,.-...~A 300.0) 

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

Gw:Kerosene (8015M) , . 
P/G:Gross atpha/beta CEP-;O), Garrma Spec ·to -include, s- s-137,Co-60,Eu-152; 
Eu-154,Eu-155,K-40,Ru-106,Na-22 (RC-30), ·Total Uraniun (EA·01C U-234,U-238 (EP-70, EP-71, EP-5) Np· 
237, (RC·101A; RC-622, EP·S) Pu-238,Pu-239/240 ·cEP-80, EP-81, EP·S) I ·12 , .. w-__,___ 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- , 

• • • • • 9 • 

Field Transfer of Custody 

Rel inqui"shed by: 

Relinquished by: 

Dis osal Method: 

Conments: 

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

Chain. of Posse!ision 

Date/Time: 

3-7-9'-l 
Date/Time: 

Received by: Date/Time: 

Received by: Date/Time: 

Final Sa 

Dis sed by: Date/Time: 

(Sign and Print Names) 
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Westinghouse . ' 
Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006225 I 

Collector R. T. Sickle Corrpeny Con~ect C.A. Rowl ey Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vi tri fi ed Clay Sempl ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Hethod of Shipment Air Overnight Field logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

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

~ .. 3 

Date 
Preservativet 

~ 

Sarrple Time Nurber and Type of N 
Nurber * Collected Containers · Analysis Required , 

8oAHl17 . ,f z. ~ 2&'-C/4 f1tO (0 25DML dtt5 ./ ~ .. r1LP r_ ,.J -
BOBFHI s 2- z¾"'(/)Y J/tS- (1) 250ml Gs ✓ VOA ;. CLP * . .,. ...... "I 

BOBFHI s /' I (I) 250ml aG .I Semi-VOA CLP {. ;,,.J --
BOBFHI s ( { (1) 250ml Poly ✓ Hctols -CLP T~L Tltanlun Hcrcury CPL 

..... _, 

BOBFHI s \ \ (I) 125ml G / Anions F/cL; so4 EPA 300.0 

BOBFHl s ) ) (1) 125ml P/G j N02 N~ , ri• EPA 353.2 
..,,_..,,..,. ,. I I - \ "" --. .. - ·- .. __, . _/ / -, - - ,.;- - - -UVUI II.I. .J I \ ,I./ '- .JVIII I .. -.., -- - - I ,. - - - - 1 

BOBFHI s (I) 125ml 'G .I Cyanide CPL 

BOBFHl s (I) 125ml Gs ✓ Kerosene 8015H 

BOBFHl s 2-2- ~ay ;11< (1) 1000ml Poly Gross Alpha/Beta EP-10; Garrma Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 
Ru-106, Na-22 RC-30; Total Uranlun EA·01C; 

✓ U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1·129 RC-25, 603; 
sr-90 RC-306, 303, -309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 ·· EP-80,· 91, 92, 93, 5; Se-79 ·Lab Specific 

Chain of Possession/ (Sign and Print Nemes) *Matrix 
SE = Sediment Relinquished BJi Date Time Received By A = Air 

A A DL = Drum Liquids SL= Sludge 

~ ~~?.;: 5✓c. /?/c:__. :3/ r /"14 /:ZOO l)l~JM,~A DS ·= Drum Solids SO = Sol id 
L = Liquid T = Tissue 

/)d -~,1)A 3/4/q4 0'8/6 -, _. o' = Oil \,' = \Jater 
s = Soll \JI = \Ji pe 

I 
j ,7-9''{ : ~ - •· ?~"rA~ SI,,~-- J<. • 11 I U.M 

X = Other 

LABORATORY SECTION Received By ,,,. T1t1e _. Date/T1me 

Final ~le Disposition Disposal Hetnoo: Disposed by: Date/T1me: 
--

3 -7- ~._, 



Westinghouse 
Hanford. Company CHAIN OF CUSTODY/SAMPLE .ANALYSIS REQUEST 

Pe e 1 of 1 

I 006229 
Collector R. T. Sickle 
SAF llo. 93-263 

CCll!l)8ny contact C • A. Row l ey 
Project Designation 216-U-8 Vitrified CJay 
Pipeline · .. •·· .. 
Bill of Lading/Airbill' llo. /40 d.[3 f/44 Ice Chest llo. 

Method of Shfpnent 

Shipped to TMA 
Air Overnight 

Possible Sa,rple Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

Sa,rple 
lluroer 

i3oe,-:::-m6 
BOBFH5 
BOBFH5 

Date 
* Collected 

.5 3 -~·Cl'f 

$ )-'2.-dl'( 

s /' 

Time 

owo 
l3'-5 

/ 

Nll!lber and Type of 
Containers ./ 

l /) .;2. 5"0n I Gs Vo ,q 

(I) 250ml Gs .✓ VOA. 

(1) 250ml aG ✓ . semi-VOA 

Telephone 372-3293 
· Sa,rpling . Locations 216-U-8 Crib 

Offsite Property llo. 

Field Logbook llo. 

SPECIAL IIISTRUCTIOIIS 

Analysis .Required 

BOBFH5 s ( (1) 250ml Poly./ Metals -CLP TA_L _Tltanfun Mercury 

BOBFH5 s \ \ 
BOBFH5 s \ \ (1) 125ml P/G . ✓ 11_02 11~ . . ,:;,>> ·· 
----· - - I . . ' ·- - - - -
UUUI 11.J v I I \ .L J C...JVIII I QU~ 

c../.? 
CLP 

CLP 

CPL 

~PA 300.0 

EPA 353 .• 2 

BOBFH5 S I I {1) 125ml G ✓ · Cyanide CPL 

BOBFH5 S ( (1) 

BOBFH5 S 
V 

(1) 

125ml Gs J Kerosene 8015H 

1000ml Poly Gross Alpha/Beta EP~io; G8111'118 Spec. cs-134/137, co-60, K-40, Eu-152/154/155, J Ru-106, Na-22 RC~30; Total Uranlun EA-01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC-101A, 622, EP·S; 
Pu-238/239/240 EP-80, 81, 5; 1-129 RC·25, 603; 
Sr·90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, cm-244 · ·eP-80, 91, 92, 93, 5; se-79 Lab specific 

Chain of Possession (Sign end Prfnt Names) *Matrix 
Relinquished By / Date Tfme Received By A = Air 

a----_-//,.,.....~-/---------...--,--,-/,-l---r-----...----,,-. v.-le j,......,...!l) 
11
---11 A-------- DL = Drun Liquids 

_/4Zr-.../ // /-/. ~/c,~k: 3131 <?4 O'?Co ' µ~ <'Alk/'PI.IV/1 DS = Drun Solids 

~::~-ili~;,:·~f~:,D:n9"'o~1~A=)~:~:~::~~=::B~/4:/~y~;1~=~=0:8~/0:~=~~~1/:1~~-/)~AAA,V:~:11--::~:1,:,::==,:<=· f'!:,::,u:,,...,~=~ ~ ~ ~lr~id 
I :, • 7 - 9:'{ :I(-· 

LABORATORY SECTION Received By Title Date/T1me 

Ftnal Saffl)le Dtsposttton D1sposal Hetnoa: Dtsposed by: Date/T1me: 

Preserve ::l e 
'-1n 
f'.,} 

•. : 

SE= Sediment 
SL= Sludge 
SO=Solid 
T = Tissue 
\I = \later 
Ill = llipe 
X = Other 



(" 

0 
w 
0 

Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQU~ST 

Con-pany Contact C . A. Row 1 ey Telephone .372-3293 

Pe e of · 1 

006230 
Collector R.T. Sickle 
SAF No. 93-263 Project Designation 216-U-8 Vi trifi e·d Clay 

Pipeline 
SeJll)l fng Locations 216-U-8 Crib 

Ice Chest No. {!:(5 Bill of Lading/Airbill No. /40 ).J3 8'/44 Offsfte Property No. 

Field Logbook No. Method of Shipnent Air Overnight 
Shipped to .TMA 

I 

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

Sarrple Date Time Nunber and Type of 
NUTber * Collected Containers 

BOBFH6 s '3- 2.-4<-( /u5"0 (1) 250ml Gs / 
BOBFH6 s / I (1) 250ml aG ./ 
BOBFH6 s ( (1) 250ml Poly ./ 
BOBFH6 s \ \ (1) 125ml G / 

BOBFH6 s \ \ (1) 125ml P/G ✓ ---- ·- - I , . ' --- - -UVUI IIV v I \ J. / '-;J U III I au~ 

BOBFH6 s 
I 

(1) 125ml G I 
BOBFH6 s I (1) 125ml Gs I 

. SPECIAL · INSTRUCTIONS 

, . Analysis Required 

VOA 

Semi·V~ 

Hetals ·CLP TiL Tftanfun Mercury 

Anions F, Cl, so4 
N02 N~ .. 
- -- I V - - _,., 
I "-'-'I I ...,.;, "- - ,u~ _L~..-7 .. .....,y 

Cyanide 

Kerosene 

CLP 

CLP 

CPL 

EPA 300.0 

. EPA 353.2 
_.., __ 
---

CPL 

8015H 

BOBFH6 s \./ (1) 1000ml Poly Gross Alpha/Beto EP-10; Garrma Spec. c~-134/137, Co-60, IC-40, Eu-152/154/155, 
I l V Ru-106, No-22 RC-30; Total Uranlun EA-01C; 

✓ U-235/234/238 EP-70, 71, 5; Np-237 . RC-101A, 622, EP-5; 
Pu-238/239/240 EP•80, 81, 5; I-129 RC-25, 603; 
sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm·244 EP-80, 91; 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign end Print Names) *Matrix 
Relinquished By / Date Time Received By A = Afr 

/4 ~ ;p Z 7: 5-_._ Pk j)/;£/J,;r;ff.,A}A DL = Drum Liquids 
3/3/?4 OSoo OS= Drun Solids 

L = Liquid D 1 p~Qi)i/, -DA 3/4 (q4 08(6 0 z: .Oil 
s = Sof l 

3-?~9'/ ~ 1!.~f 1311, .,~ I<-, fJ Lu;,,,., 
LABORATORY SECTlOM Received By .... T~tle Date/Time 

Final Sanple Dhposftfon Disposal Hethod: DISpoSe<I by: Date/Time: 

··-=-
=· 

Preservativti~ 
. r,.,; 

, 
=1 

U.J 
...... 'I _ .. 

SE= Sediment 
SL= Sludge 
SO = Sol id 
T = Tissue 
\J = \Jeter 
\JI z \Ji pe 
X = Other 



ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

VALIDAT 

CASE: 

0 CLP Volatiles 

0 

A B C 

ANALYSES PERFORMED 
• SW-846 8240 • SW-846 8260 
(cep column) (packed column) 

• • • 

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

D 

0 SW-846 8270 • SW-846 
(cep column) 

• 

(packed column) 

• 

@No 

·C!::J No 

N/A 
N/A 

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

2. HOLDING TIMES 
Are sample ~olding times accep~ble? ..••••••••••. Yes ~N/A 

Comm~nts: Sc, '(',e,~e s:::,u~'&:\ , ,;>o .~ :c )<:·\:s:,.,A-:s:-b ~ ~ 

~~~~ ~~:::-:t l~~~ 

LQ32 
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WHC-SD-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 con ti nui ng ca 1 i brations acceptable? • • . • • 

.INo • Ye No 
• es No 

N/A 
N/A 
N/A 

Comments: ___________________________ _ 

4. BLANKS 

Were laboratory blanks analyzed? . • • • • ·® No N/A 
Are laboratory blank results acceptable? • . • • • . . .• Yes ® N/A 
Were field/trip blanks analyzed? • • • . • . ••••••• Yes No <iii) 
Are field/trip blank results acceptable? •.••..•.... Yes No (@ 
Comments: Q ·_, - 'C'::- ~~~~J._c,\p_ -,~:;, ~s.-e;sct,\- . , C> ~:\\ ,1-Q - \o\ "::t-is; 
,,x: c:r=~ _uc:J L, ~ ~ • :.:&? . CJ~~-, ~r:::: . ~~'-">'«> L ,c::~~\d, ,,-:t>S- . ~;;;M.c: . 

c$>~i~<L'\ ) \ • ~ . · 
'S\c:1 ~..,, \Qes~~ c~c\ . a;-;_ ·c-::- '--,;, ~cl-§~\-<:;) g { <. ;') , S?~~\ -r~c--\\,\Q~ !Sn~ , ~ 

YL...:\- £::,<>:,-?Re: \$5" . , c:::- ::::s:s tSk \.~ CC>.;\; (',-,.~ \ ~\~ L2-);:C:,;\H, \ ~~ C::-'--':\ AM'ri\<:-AQ D 
~ ' ~, . -\--W::.. &:J:,.t'°tt•, i ~ \. ~ '-.,., . 

~QR!-· (? ~ ~7:'s: B ~ L 'n. ffi\ ;e >--t'~ 1 -&is s::r1:s\¼\\-- ~ c LlG):l,{)LP ~,,€:-;.F\-\-\ 
5. ACCURACY \'::, ~,;-c.,....~ ~-~ \ ~ ( --- \ (:)'-.~ ~ , --c\c~-<:.·, ~ ........ ~ "t'--='~~--~-1..1..~0-
Were surrogat;:/~} s;e~~~it"o~ing Compounds analyzed? ••.• ~ No N/A 
Are surrogate/System Monitoring Compound recoveries acceptable@ No N/A 
Were MS/MSD samples analyzed? . • • • • . • • • • • ~ No N/A 
Are MS/MSD results acceptable? . ® No N/A 
Comments: ----------------------------

- 033 
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WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 
Are MS/MSO RPO values acceptable? • • • • • • • .© No . N/A 
Are field duplicate RPO val~es acceptable? ••••••.•.. Yes No fI[Ji:;> 
Are field split RPO values acceptable? ••••••••••.• Yes No @ 

:~~:~::;;~~;:~~:\~:;ct~ 
-,.'Co ~J>P< s>'C:e-\c ~~a,~ ~lA I 

7. SYSTEM PERFORMANCE 
Were internal standards analyzed? ••••••••• 
Are internal standard areas acceptable? •••.•••• 
Are internal standard retention times acceptable? • 

.... (f;;) No 
• .~ No 

... ·® No 

N/A 

N/A 
N/A 

Comments: __________________________ _ 

8. COMPOUND IDENTIFICATION ANp QUANTITATION 
Is compound identification acceptable? •• 
Is compound quantitation acceptable? 

••.• ~ No N/A 
. @ No N/A 

Comments: __________________________ _ 

9. REPORTED RESULTS AND QUANTITATION LIMITS 
Are results reported for all requested analyses? •••••.• ({es) No 
Are all results supported in the raw data? • • • • • .•• @ No 
Do results meet the CRQLs? ••••••••••••••••. ~ No 
Has the laboratory properly identified and coded all TIC? •• ® No 
Comments: 

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

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

LQJ4 
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C> 
w 
c..n 

HOLDING TIME SUMMARY 
~Dct~?R -~~-+l~ ~ 

SDG: I VALIOATOR~·/2-

COMMENTS:~=-"'-"-- -.'--'"'\,...: .2,\~ -n :M. r . ('...·, ,... ___ ~ 
' ~~ 

FIELD SAMPLE ANALYSIS DATE DATE DATE" 
ID TYPE SAMPLED PREPARED ANALYZED 

~~~~~ ~\\~ -~\~\'1~ ·31 \~ \14- ~\<.r\q4 
~Rx--\\-\ \ ~\~B\1L\ \ \ 
~.~F\\-S \ -:2..\~~~ \ \ 
~c~~~ ~ <\ i:::;._l_ \ l\ ~ <l7 b 

' 

I OATE:6h,h4 PAGE_l_OF \ 

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

\ t.\ \ L\ ~~~ 

IC \h ' ) \~ ~1~ 
,.o 
·.....,_; -~ 

\ l\ \~ '¼~_, 

\4 \~ ~Cs(\_Q_ 

u, 
f'.-.) 

::i::: ...:::: :c • <, 
I r."--.l. 

<.n c.>-.J 
0 f"<,..:, 
I a .... IT1 

::z 
I 

VI 
-0 
-a 
I 

0 
0 
N 

w 

;o 
ct> 
< . 
N 



97 135''U -;~327 .~ ,.ll.(., ' · 000518 

lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK0316Sl 
Lab Name: _T_MA~/_AR_L_I ________ _ Contract: _WH~C ___ _ 

Lab Code: TMALA Case No.: 03029 SAS No. : ~N~A~-- SDG No. : ~N=A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403029-BLK 

Sample wt/vol: 30. 3 (g/mL) _G_ Lab File ID: 40330I07 

Level: (low /med) LOW Date Received: 

% Moisture: decanted : (Y/N) N._ Date Extracted: 03/16/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----=2..._. -=-0 (UL) Dilution Factor: 

GPC Cleanup: (Y/N) '.f...._ pH: 

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

100-02-7--------4-Nitrophenol 790 
132-64-9--------Dibenzofuran 330 
121-14-2--------2,4-Dinitrotoluene 330 
606-20-2~-------2,6-Dinitrotoluene 330 
84-66-2---------Diethylphthalate 330 
7005-72-3-------4-Chlorophenyl-phenylether __ 330 
86-73-7---------Fluorene 330 
100-01-6--------4-Nitroaniline 790 
534-52-1--------4,6-Dinitro-2-methylphenol __ 790 
86-30-6---------N-Nitrosodiphenylamine ( 1) 330 
101-55-3--------4-Bromophenyl-phenylether--= 330 
118-74-1--------Hexachlorobenzene 330 
87-86-5--~------Pentachlorophenol 790 
85-01-8---------Phenanthrene 330 
120-12-7--------Anthracene 330 
86-74-8---------Carbazole 330 
84-74-2---------Di-n-Butylphthalate ... - (200 
206-44-0--------Fluoranthene 330 
129-00-0--------Pyrene 330 
85-68-7---------Butylbenzylphthalate 330 
91-94-1---------3,3'-Dichlorobenzidine 330 
56-55-3---------Benzo(a)Anthracene 330 
117-81-7--------bis(2-Ethylhexyl)Phthalate __ 330 
218-01-9--------Chrysene 330 
117-84-0--------Di-n-Octyl Phthalate 330 
205-99-2--------Benzo(b)Fluoranthene 330 
207-08-9--------Benzo(k)Fluoranthene 330 
50-32-8------ - --Benzo(a)Pyrene 330 
193-39-5--------Indeno(l,2,3-cd)Pyrene 330 
53-70-3---------Dibenz(a,h)Anthracene 330 
191-24-2--------Benzo(g,h,i)Perylene 330 

1.0 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 'i-l• 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 036 

(1) - Cannot be separated from Diphenylamine,.@'~ ,1;;/?( 
FORM I SV- 2 ~- 3/90 
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lF 
SEMIVOLATI LE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA=-=-/=AR=L=I ________ _ Contract: ~W=H~C ___ _ 

.-000519 
EPA SAMPLE NO. 

SBLK0316Sl 

Lab Code: TMALA Case No.: 03029 SAS No. : =N=A"---- SDG No. : =-NA~--

Matrix: (soil/water ) SOIL 

Sample wt/vol: 30.3 (g/mL) _G_ 

Level: (low/med) =L=OW.:...;,__ 

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

Concentrated Extract Volume : 500.0 (uL) 

Injection Volume: ---=2 ...... ___ 0 (uL) 

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

Number TICs found: __ 7 

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. 

A403029-BLK 

40330107 

03/16/94 

03/30/94 

1.0 

CONC. Q 3-
- --------------- ---------------------------- ======== ------------- ===== 

1. UNKNOWN HYDROCARBON 5.08 99 ~ ~~ 
2. UNKNOWN HYDROCARBON 5.53 1600 -a- ~ 
3 . UNKNOWN HYDROCARBON 5.82 99 ~ 
4. UNKNOWN HYDROCARBON 6.07 200 ~ 
5. UNKNOWN KETONE 7.93 66 

~ 6. HEXANEDIOIC ACID ESTER ISOME 23.83 160 
7. UNKNOWN HYDROCARBON 24.53 99 -J- ~ 

'- 0 3 7 

FORM I SV-TIC 3/90 



MEMORANDUM 

TO: 200-UP-2 Project QA Record 

FR: Susan Winter, Golder -Associates In~~ 

RE: GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE: 
B09WF8-TMA-727 (923-E418, Filename B09WF8CH.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B09WF8-TMA-727 
prepared by the Thermo Analytical {TMA) laboratory. A list of samples validated along with 
the analyses reported and the method of analysis is provided in the followin table. 

SAMPLE ID SAMPLE DATE MEDIA 

B09WF8 03m,94 SOIL I 
BOBFHS 03m,94 SOIL MAY I 8 1994 . ; BOBFHl 02J28/94 SOIL l 
BOBFH6 03m,94 SOIL ! ~ 
BOBFH8 03m,94 SOIL , 

I 

VALIDATION DOCUMENTATION i 
Note 1. All samples were analyzed for anions (chloride, fluoride, and suUate) and nitrate+ni ·te-N. SOLA l 
Data validation was conducted in accordance with the WHC statement o wor 
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. 

i.. 001 
1 



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

Data Package ID: B09WF8-TMA-727 Analysis: General Chemistry 

Completeness. The data package was complete for all requested analyses. A total of five 
samples were validated in this data package with a total of 20 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent, which meets normal 
work plan objectives of 90% . . 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

No minor deficiencies were identified during data validation which required qualification of 
data as estimated. 

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. 

Goo2 
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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. 



ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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DATA QUALIFICATION SUMMARY 

- ~- ,.( 

SDG: B09WF8-1MA-727 VALID/~!~: May 10, 1994 PAGE 1 OF 1 

COMMENfS: GENERAL -~ H~•· , KY 

COMPOUND QUALlFIER SAMPLES AFFECfED REASON 

NO QUAUFICATION REQUIRED 

B-7 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY AND ANNOTATED LABORATORY REPORTS 
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Validated Data S1.1111111ry, Data Package: B09WF8-TMA-n7 

San-p# B09WF8 
Date 3-2-94 

Location ---
Depth ---
Type SOIL 

Cannents ---
Parameter Units Result Q 

CHLORIDE MG/KG 3.000 
FLUORIDE MG/KG 0.500 u 

SULFATE MG/KG 6.000 
NITRATE+NITRITE MG-N/KG 2.490 u 

BDBFH1 
2-28-94 

---
---

SOIL 
---

Result Q 

2.800 
1.500 

18,000 
116.000 

BOBFH5 
3-2-94 

---
---

SOIL 
---

Result Q 

11.400 
2.100 

44.000 
101.000 

BOBFH6 BOBFH8 
3-2-94 3-2-94 

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

SOIL SOIL 
--- ---

Result Q Result Q 

5.000 12.000 
1.900 1.000 

17.000 12.000 
18.700 31. 900 

v~~'---.e~ 

~~ ~/4/t✓ 

-= 
c....~.J 
U7 
r-..; 
-s= 
~ 

r,.._' 
~ 
u,.J 
c,...., 



-000012 
TMA Inc. REPORT Work Order# A4-03-029 

Received: 03/07/94 Results by Sample 

SAMPLE ID =B-=-0=9WF==-=8 _________ _ FRACTION OIB TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected -=-0=3~/=02=/~9~4=------ Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS 

~,,, 
Chloride 

~ .... 
Fluoride 

~i., 

Sulfate 

METHOD RESULT UNITS LIMIT 

300 . 0 3.0 mg/kg 1.0 

300.0 <0.5 mg/kg 0 . 5 

300 . 0 6 mg/kg 5 

FORM I 

\J ~ ·~:-- <?~ 

~b sitcl1/ 
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· 000013 
'IMA Inc. REPORT Work Order# A4-03-029 

Received: 03/07/94 Results by Sample 

SAMPLE ID =B-=-O=B=FIU==---------- FRACTION 04C TEST CODE WCCLPS NAME Anions in Solids 

Date & Time Collected ~0=2~/2=8=/~9~4~---- Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

I-

Chloride 300.0 2.8 mg/kg 1.0 

Fluoride 
v 

300.0 1.5 mg/kg 0.5 

v 
Sulfate 300 . 0 1B mg/kg 5 

FORM I 

LotO 



Received: 03/07/94 

tr7 ~ zs·~u ,-·1·239 
./.i a.), c.1.{ .. .1 ... ... 

'IMA Inc. REPORT 
Results by Sample 

SAMPLE ID =Bc,::;O=B=-FHS===------------ FRACTION 06C TEST CODE WCCLPS 

-000014 
Work Order# A4-03-029 

NAME Anions in Solids 

Date & Time Collected ~0~3-/~02=/~9~4~---- Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

,--
mg/kg Chloride 300.0 11.4 1.0 

, .... 
Fluoride 300.0 2.1 mg/kg 0.5 

.,..,., 
mg/kg Sulfate 300 . 0 44 5 

FORM I 

Gotl 



tp ~ "S''U ~11l}\] 
~· ,I ~ ,J, c-1 "'r,.;,J • 

00001§ 
'IMA Inc. REPORT Work Order# A4 - 03-029 

Received: 03/07/94 Results by Sample 

SAMP.c..E ID =B=0=B=FH=6 _________ _ FRACTION 07C TEST CODE WCCLPS NAME Anions in Solids 

Date & Time Collected ~0~3~{~02~{9~4=------- Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT UNITS LIMIT 

,...i--

mg/kg Chloride 300 . 0 5 . 0 1. 0 

I,, 

Fluoride 300.0 1. 9 mg/kg 0.5 

Sulfatei,, 300.0 17 mg/kg 5 

FORM I 

GQ12 



Received: 03/07/94 

TMA Inc. REPORT 
Results by Sample 

SAMPLE ID =B~0=B=FH~8 _________ _ FRACTION 0 8A TEST CODE WCCLPS 

- 00001 G 
Work Order# A4 - 03-029 

NAME Anions in Solids 
Date & Time Collected ~0=3~/=0=2~/9~4=----- Category _____ _ 

ANIONS AND WET C-:EMISTRY - SOLIDS 
ANALYSIS METHCD RESULT UNITS LIMIT Q 

Chloride"' 
v 

300.0 12.0 mg/kg 1.0 

,. ... 
Fluoride 300.0 1.0 mg/kg 0.5 

Sulfate"' 300.0 12 mg/kg 5 

?ORM I 

UQ13 



.• 

Page 2 

Received: CT3/08/94 

I SAMPLE ID BOBFH1 

I 

f NITR_S 116 

I mg N/lc:g 

I 

I SAMPLE ID BOBFH5 

I 
J,, 
I NITR_S 101 

I mg N/lc:g 

I 

I SAMPLE ID B0BFH6 

I 

f NITR_S 18.7 

I mg N/lc:g 

I 

I SAMPLE ID B09WF8 

I 
)--
I NITR_S <2.49 

I mg N/lc:g 

- TM A - REPORT \lor-lc Order• S4-03-098 
Results by Sallple 

SAMPLE# 01 FRACTIONS: .,A ______________ _ 

Date & Time Collected 02/28/94 11:15:00 Category :SO::::..o.Il,._ __ _ 

SAMPLE# 02 FRACTIONS: .,A _____________ _ 

Date & Time Collected 03/02/94 13:25:00 Category -=SO=IL=-----

SAMPLE# 03 FRACTIONS: uA _____________ _ 

Date & Time Collected 03/02/94 14:50:00 Category -=SO=IL=-----

SAMPLE# 04 FRACTIONS: ..,A ______________ _ 

Date & Time Collected 03/02/94 09:30:00 Category :SO=-=..:IL=-----
I 
I 
I . 
I LA.. 

I 
I ----------------------------- --1 
I SAMPLE 

I 
J,, 
I NITR_S 

I 
I 

I SAMPLE 

I 

f NITR_S 

I 
I 

I SAMPLE 

I + NITR_S 

I 

ID B0BFH8 

31.9 
mg N/lc:g 

ID BOBFH8D 

30.3 
mg N/lc:g 

ID BOBFH8S 

50.5 
mg N/lc:g 

SAMPLE# 05 FRACTIONS: uA ___________ __ _ 

Date & Time Collected 03/02/94 13:00:00 Category =S0=-1:..:L::-.. __ _ 

SAMPLE# 05 FRACTIONS: ::B _____________ _ 

Date & Time Collected 03/02/94 13:00:00 Category ~S0==-1=-L ___ _ 

SAMPLE# 05 FRACTIONS: ::::C ______________ _ 

Date & Time Collected 03/02/94 13:00:00 Category -=SO=ll=-----
I 
I 
I 
I 
I 

I ______________________________ ! UQ14 

ll~iA 
Thermo Analytical Inc. 

. . -· :5:=~~,,1 ~k dJd 
.... .½.;.c ,;:;;."•~ 'f ... ~-;'!~~...,. :;-:;:~•:.- .. ,. "'h 

This repon is rendered upon all of the following conditions: Skinner&. Shennan Labontories, Inc., retains ownership of this repon until associated submiued 
invoice is satisfied. Expen witness services shall be available in conjunction with this report only if prior notification of this potential requirement was ma_de 
and accepted, before the analysis . Client will be responsible for Skinner & Sherman costs and consul ting fees if our services are required by subpoena or otherwise 
in legal proceedings . Total liability is limited to the invoice amount. The results listed refer only to tested samples and applicable parameters. Samples are _not 
analyzed in accordance with New York State protocol unless indicated. Product endorsement is neither inferred nor implied. Skinner & Shcnnan Laboratones. 
Inc. , will exercise due diligence but will not be responsible for lost or destroyed samples or evidence unless client makes appropriate insurance coverage arrange­
ments. Samples are held for thiny days following issuance of repon. Samples will be stored at client', expense, if authorized in writing. 

- . 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P.O. Box 521~-W~ltham, Massachusetts 02254-0521 (617) 890-7200 
1-800-4LAB TEST FAX (617) 890-3883 . 



ATTACHMENT 4 

LABORATORY NARRATNE AND CHAIN-OF-CUSTODY DOCUMENTATION 

VQ15 



GENERAL CHEMISTRY RESULTS 

BOBFHl 
BOBFH8 

CASE NO. 03-029 

Sample #s: 

BOBFH5 
BOBWF8 

CASE NARRATIVE 

BOBFH6 

Duplicate analysis on sample BOBFHl (A4-03-029-
040) revealed a 22.2% RPO for Sulfate. The high 
RPO can be attributed to an inhomogeneous sample 
matrix. 

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

Maureen Parrish 

000009, 

. UQI6 



Page 5 ...., TNA...., REPORT llorlc Order• S4-03-098 
Received: 03/08/94 Test Methodology 

TEST CODE !!!!U NAME Nitrate/Nitrite in Soils 

The SSlll>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) 

·~: ....... ... .,-.. -~ 

.,'., 

UQ17 

~,i · ._ •;S"--Jf.::•:,}.::. • .. I ~~• ;. ~_..;(:~~~.: :;- ;;"~ <i .~ ~?? • I '¼f!ff;~i_;:~.>: • .. 
This rcpon is rendered upon all of the following conditions: Skinner & Sherman Laboratories. Inc . • retains ownership of this rcpon until associated submitted 
invoice is satisfied. Expen witness services shall be available in conjunction with this report only if prior notification of this po~cntial requirement was ma_dc 
and accepted, before the analysis. Client will be responsible for Skinner & Shennan costs and consuhing fees if our services arc required by subpoena or otherwise 
in legal p~ings. Total Ii.ability is limited to the invoice "!"ount. The results liSied refer o_nly to tested samples and apPlicabk parameters. Samples are _not 

• analyzed 10 accordance with New York St.ate protocol unless indicated. Product endorsement IS neither inferred nor implied. SkiMCr & Sherman Laboratones. TIJenno Anal'"1ca/ Inc Inc., will exen:ise due diligence but will not be responsible for lost or destroyed samples or evidence unless client makes appropriate insurance coverage arrange-
. J • .. , _. • , menu: Samples are held for thirty days following issuance of report . Samples will be stored 11 client's expense, if authorized in wnting. ' 

~ ... - :·:~~·"'·····: y;·' ~- ..... , '-'.) ... _.,._~ • ...:.\<..,.., ~ •• ,.-,. .• .: .. -r·:,..<(_,, ;·, · ·;..'.'s:;'..- -.\, ... :.,. .. J, . ·i•·~--- -- .• ,..,_.""1: ' :·•. • ' ~ ....... -· 

Skinner & Sherman' Laboratories lnc:, _";;t~ 300Second Avenu; : P.6. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 .~ 
.... __ . _-.;_~~ · · •,:"'.'· ."~.:..,·: :.'. ''../.'·:-::,•.:· · -,-;-•c:~:f:'_'~.,.: 1-800-4LAB TEST. ' FAX(617) 890-3883 · · · · ·;/\-1 
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Westinghouse 
Hanford Company CHAIN OF CUSTODY 

Custody Form Initiator L E ROGERS 
Conpany Contact L E ROGERS 
Project Designation/Sampling Locations 

Ice Chest No. 

200-UP-2 

Bill of Lading/Airbill No. 

Method of Shipment ____ ..,_A_,_l""R'-'-------
Shipped to _..,T.,_M!!.A,_ _________ _ 
Possible sample Hazards/Remarks Keep samples at 4C (SOIL) 

Sample Identification 
) 

✓ 1,250ml P:CLP;TAL Metals,Hg, Ti 
✓ 1, 250ml Gs :VOA CLP 
/ 1,250ml aG:Semi-VOA CLP 
✓ 1,125ml G:Anions F,Cl,S04 (EPA 300.0) 
/1,125ml P/G:Anions N02,N03 (EPA 353.2) ''> 1, 125m\ G:Cyanide CLP . 
✓ 1,125ml Gw:Kerosene {8015M) 

Telephorn; .=c3-=-7-"6_--=-7-"6-=-9-"0:---=-r-­

Collection Date ~-2,-4l\. -=....=c;.::;___-=--._ ___ _ 

Field logbook No. 

Offsite Property No. 

EFL-1115 

✓1,1000ml P/G:Gross alpha/beta CEP-10), Gamma Spec to include,Cs-134,Cs-137,Co-60,Eu-152, 
Eu-154,Eu-155JK-40,Ru-106,Na-22 {RC-30), _ Total Uraniuu (EA-01C) U-235,U-234,U-238 CEP-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·-2s, 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 

50ml 
1,25 m 
1,250ml 
1, 125ml 
1, 125ml 
1,125ml 
1 ;125ml 

1,1000ml 

Field Transfer of Custody 

Relinquished by: 

Relinquished by: 

Dis sal Method: 

Cooments: 

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

Chain of Possession 

Received by: 

Received by: 

(Sign and Print Names) 

Date/Time: 

'3-7-9'-{, 
Date/Time: 

Date/Time: 

Date/Time: 

Date/Time: 

0018 



"'4 
(" . 
C 

~~ 
~~ 

C 
0 .... 
c.o 

-·- . 
Westinghouse Page 1 of 1 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST . 

006225 . 
Collector R. T. Sickle Corrpany Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sempl Ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offslte Property No. 

Method of Shipment Air Overnight Field logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible Sample Hazards/Remarks None Detected 
Special Handling and/or Storage Keep .cool '•,!. t"t 

Sorrple Date Tfme Nurber and Type of U"-1 
Collected Analysis Required r --Nurber * Containers - Preservativ~ J 

808/;117 . ,f ;!.~23'44 t.E'.O (() 25DML a.Gs ./ ~ - r1P -1= 

BOBFHI s 2-2~(7)~ 11,s (1) 250ml Gs ./ VOA • CLP r.-, ~ . ., 
~ ,.J 

BOBFHI s /' I (1) 250ml aG .I Seml •VOA CLP :-:= 
! ( 

1 
BOBFHI s (1) 250ml Poly ✓ Hetels ·CLP T~L Titanium Mercury CPL 

BOBFHI s \ \ (1) 125ml G ./ Ani ons · F/cl; SQ4 EPA 300.0 

BOBFHI s ' ) (1) 125ml P/G ✓ NOz N~ _. r:• EPA 353.2 
n - -.- • ~ I I , . ' ....... ..... . .. ~ --. ... ·- ., ,r j .J ./ -, - ...., ....;~, n--- -UVUI I I.I. ,J I \ J. / L,,.., v ,il I O. U.;> -- -- , r r - - , 7 

BOBFHI s (1) 125ml -G ./ Cya_nide CPL 

BOBFHI s (1) 125ml Gs ✓ Kerosene 8015H 

BOBFHI s 2-2-~ay 111< (1) 1000ml Poly Gross Alpha/Beta EP·10; Ganma Spec. Cs-134/137, Co-60, K·40, Eu-152/154/155, : 
Ru-106, Na-22 - RC-30; Total Uranlun EA·01C; -· 

✓ U- 235/234/238 EP•70, 71, 5; Np-237 RC· 101A, 622 , EP·S; 
Pu-238/239/240 EP·BO, 81, 5; 1·129 RC-25, 603; 
sr-90 RC-306, 303, · 309, 304; Tc·99 RC-24, 604;-
Am-241, Cm·244 · EP·BO,· 91, 92, 93, 5; Se-79 -Lab Specific 

Chain of Possession/ (Sign end Print Names) *Matrix 
SE= Sediment Relinquished B); Date Time Received By A :: Air - A SL= Sludge 

fa ~~2;: 5;,-_ /?~- :3/ t/t!/4 j)i,J ,WAi,_~, ~A 
DL = Drum Liquids 

/.;l()() OS ·= Drum Solids SO= Solid 
L _ = Liquid T = Tissue 

/)j~»JA 3/1/q4 O'J/6 ~ 0 = Oil \J = llater 
s = Soil \JI = Uipe 

I 
2, 7 -9''{: ¥ .- ?~'7/>~ i/11,.,.,. 1<·13/u,,.., X = Other 

LABOAATORY SECTION Received By r' Title · Oate/T1me 

Final Salrple Disposition Disposal Hetnoa: Disposed by: Date/T1me: 
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' Westinghouse Page 1 ol 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE .ANALYSIS REQUEST 
I 006229 

Col lcctor R. T. Sickle Corrpany Contact C.A. Rowley Telcphoro. 372-3293 
SAF llo, 93-263 Project Designation 216-U-8 Vitrified · Cla,Y 

Pipeline . , · .. ··· .. 
· Sorrplfng . Locatfons 216-U-8 ·Crib 

Ice Chest No. Bill of Lading/Alrbfll'° No. /40 dt/3· 8'/44, ·. Offsfte Property No. 

Air Overnight '· :., ' Hethod of Shipment Field Logbook No • 

TMA 
.. ~ 

Shipped to , .. . .. SPECIAL INSTRUCTIONS . .' ~ : . -·. ~: . . . .. 
Possible Sarrple Hazards/Remarks None Detected 

' 
Special Handling end/or Storage Keep cool 

' -
Date -Serrple Time Nunber end Type of . l 

Nuroer * Collected Containers ./ Analysis .Required Preservil:' I 
/30B,-cn16 .5 J· ;z .q 'I O~o { 1') ..7- :ro,,, 1 Gs Vo~ c./.? 

r,..:; -.-
BOBFHS s J- 2· .71'( /3';..5' (1) 250ml Gs .✓ VQA. CLP • .,....__, 

BOBFHS s /' / (I) 250ml aG ✓ Semi-VOA ' 
CLP LJ,J 

__ i""'.'. 

BOBFH5 s ( (I) 250ml Poly./ Metals ·-CLP TAL _Titaniun Mercury CPL LU 

BOBFH5 s \ \ ( 1) 125ml G ✓ .. ~ _tC?Ql ,. E~ ·ct~ . so4 
.. ;PA 300.0 

BOBFH5 s \ \ (1) 125ml P/G , ✓ N_02 N~ 
. .. .. 

EPA 353 .• 2 -. . _.,_,j.J_~;.,.). _,...,..._ , .. 
~ I I -· ·· --- - ' - ·- ·-~ ·-- . . - / / - - - -· AAAA 

U .VUI lhl J I I \J.} £..;JVIIII au;) :.,, :":" -:'-,;;i,-~- .· 77,, -;/cr- ..L. -".,J-"17 

BOBFH5 s I I ( 1) 125ml G .j . Cyanide· CPL 

BOBFHS s l ( 1) 125ml Gs J Kerosene 8015H 

BOBFH5 s Vr ,V 
(1) 1000ml Poly Gross Alpha/Beta EP~iO; G111111111 Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 

✓ Ru-106, Na-22 RC•30; Total Uranfun EA·01C; 
U-235/234/238 ·EP-70~ 71, 5; Np-237 RC-101A, 622, EP·S; 

I Pu-238/239/240 EP-80, 81, 5; I-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm·244 · ·EP·80, 91, 92, 93, 5; se-79 Lab Specific 

Chain of Possession (Sign and Print Names) . ' *Matrix 
Relinquished By ./ Date Time Received By A = Air SE= Sediment 

~ ~ / A1/' /:7: -5",,cA-"'lc .3/3/q4 ' f)?l ~do.tYP1AJ/ 
DL • Drun Liquids SL• Sludge 

O'?eo . OS= Drun Solids SO= Solid 
L = Liquid T = Tissue 

'/(J !)oon1/41 B/4/11 ()8/0 1/u. ... ',/-- f.Jlu /<.. · 11 /u,,-, 0 = Oil II = \later 
s = Sofl Ill = Iii pe 

' ::, -7 ~ 9:tf ~ - X = Other -

LABORATORY SECTION Received By .., Title Date/Time 

Final Sarrple Disposition Disposal Hethod: 01sposeal>y: Date/Time: 
~,;. 



~~ Westinghouse Page 1 of 1 
c~ Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQU~ST ,r-

006230 ii. 
I~ Collector R. T. Sickle C.A. Rowley ·. 

Telephone .372-3293 ' 
I~ 

C011l)Sny Contact 

<~ SAF No. 93-263 Project Designation 216-U-8 Vitrifi e·d Clay Ssmpl ing Locations 216-U-8 Crib. 
Pipeline 

Ice Chest No. {!:T.5 Bill of Lsding/Airbill No. /40 ~13 8'144 Offsite Property No. .. 
Hethod of Shipment Air Overnight Field Logbook No. 

Shipped to .TMA . SPECIAL · INSTRUCTIONS 
' 

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

·-- I' 

Sarrple Date Time Nunber and Type of 
=-· 

Nuiber * Collected Containers 
.. Analysis Required Preservat i v(i ~ 

r-~ 
BOBFH6 s '3 - 2-t:1<-( /u S--0 (1) 250ml Gs / VOA CLP .. 

::- 'l 

BOBFH6 s /' I (I) 250ml aG / Semi ·V~ CLP L ~ 

BOBFH6 s ( (I) 250ml Poly .I Hetal s ·CLP T~L Titaniun Mercury CPL "-!- ti 

BOBFH6 s \ ( 1) 125ml G ./ Anions F, cl; so4 EPA 300.0 

BOBFH6 s ' \ (1) 125ml P/G ✓ N02 N~ . EPA 353,2 ' 
nnnrt,,,,.. - I , . --- .. - - - 771 - - ~ 

UVUI IIV ..> \ J. J '-.IVIII I C1U:> --, ""' ;v--z,,;,;,-. L ~ ~ 7 ~....., T ----
BOBFH6 s (1) 125ml G ✓ Cyanide CPL 

' BOBFH6 s I (I) 125ml Gs I Kerosene 8015H 

BOBFH6 s \_ / (1) 1000ml Poly Gross Alpha/Beta EP-10; Ganma Spec. c~-134/137, Co-60, K-40, Eu-152/154/155, 
I l / 

Ru-106, Na-22 RC-30; Total Uranfun EA·01C; 
./ U-235/234/238 EP-70, 71, 5; Np-237 . RC·101A, 622, EP-5; 

Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-21+, 604; 
Am-241, Cm-244 EP·SO, 91; 92, 93, 5; Se-79 lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
Relinquished By / Date Time Received By A = Air SE = Sediment 

/4~ ~ Z 7: ~·-Pk 3/3/94 ])JtJ,.nr . .,/}A . 
DL = Drun Liquids SL= Sludge 

OSDo DS = Drun Solids SO=Solid 
L = Liquid T = Tissue 

Di p~QMl,-0}; 3/4/q4 08(6 0 ,. .01 l \l = \later 
s = Soll \ll " \li pe 

3-7-9i ~ ?<,u,~f ty, ·,1,c,, N., fJ Lu~ X = Other 

U.BOAATORY SECTION Received By ... T~tle Date/Time 

Final San\'.)le Dhpos(tlon 
Disposal Hetnoa: Duposed by: Date/Time: 

- - - ------- - - - -
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Westinghouse Poge 1 of , 
H~nford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

' 006490 
coi lector R. T. Sickle Con-pany Contact C.A. Rowley Telephone 372-3293 

' • 

SAF llo, 93i.263 Project Designation 216-U-8 Vi tri fi ed 'Clay Sampl fng Locations 216-U-8 Crib 
Pipeline · · 

:~. . . 
Ice Chest llo. Bill of Ladlng/Alrbfll No. 140 dl:5 8144 Offstte Property No. : 

Hethod of Shlpnent Air Ov~rnight 
Shipped to TMA 
Possible Sarll)le Hazards/Remarks None Detected 
Special Hordllna ord/or Storooo Keep cool 

Sarrple Date Time Nunber ard Type of 
Nuroer * Collected Containers 

t~oO ..,_ 1- lJI/ 

"3-:Z.-q'-( {?;.t':::5. (,, .,rn-i ,.~ BOBFH8 .s , ... , - . -.- . 

BOBFH8 is / / ,,, --- -
·\•/ .__,vml ClU 

BOBFH8 s I ( (1} 250ml Poly~ 
BOBFH8 s \ \ (I} 125ml G ./ 
BOBFH8 s \ \ (1) 125ml P/G J 
.... ,.. __ -

~ \ I . --- . _ .. 
UVUI IIU ., I I \J./ '-.JVIIII ClU.') . 

BOBFH8 s I I (1) 125ml G ✓ 

BOBFH8 s I ( (1) 12-§:;, :_ 

BOBFH8 s J (1) 1000ml Poly 
✓ t / 

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

/--;,;; ~ _/ # P7. $',-c~6 5/3/c;4 
/ ~ fih.~Tril~A 5/4/q4 

3-7-9(=f.:: 
LABORATORY SECTION Received By ~"' 
Final SBll'ple DltpOSttton Disposal Method: 

_____ .._ .. 

.. : .· Field Logbook llo. 

SPECIAL' INSTRUCTIONS 

: 
Analysis Required 

·vna : -· "_/_.,,,,-;, '7P 2- q y CLP ,~ , 

;:,,:1111 '":'" 

........ ., __ 
7-::z-.;,y CLP . , ...... .,,,,.,--..:/ 

Hatala PCLP -TAL Tltanlun Mercury CPL 

Anions F°,' Cl, S04 EPA 300.0 

1102 II~ EPA 353.2 
--- ·- - , u ..... - - .... . -- ......... ;µ~- ..::. ,,.. ~ --1'1 - -· 
Cyanide·. CPL 

··"e. _,,,,2~. J'.. ~-:-t::rl/ 8015H 

Gross A\pha/Beta· EP·10; . Ganma ~pee. · Cs-134/137, Co-60, K·40, Eu-152/154/155, 
Ru-106, Na-22 . RC•30; Total ·Uranll,Jll EA·01C; 
u-235/234/238 • EPP7o; .1-1, .. s; Ni:>~237 . Rc~101A, 622, EP-5; 
Pu•238/23C}/240 . . EP-80/.81, 5; ·1~129 'RC-25, 603; 
Sr-90 R!=~3P6, 303, 309; 304; Tc-99 RC-24, 604; 
Am-2~1/~·?44 EP~80;· 91; ~2, 93, 5; Se-79 · Lab Specific 

Time 

6ic:o 
61(0 · 

Received By 

fV ~d;.AJ,.IA . 

?!u, ,t,U ~ ;1- isl/~~~-
Title · 

Disposed by: 

3-7· 9'1 · ~I> 

. -. • 

.. ~ . (3 ) v'""' 

*Matrix 
A "Air 
DL "Drun Liquids 
DS = Drun Solids 
L " Lfqufd 
0 " Oil 
s " Soll 

Date/Time 
Date/Time: 

.. 

~-:...i 
.--.....i 
- 1.> 

Preservatlvfi~ 
T'~ -.. 
""'- "I 

'L ,J 
'!": , 

!..~ 

.. 

, 

SE = Sediment 
SL" Sludge ' 
SO= Solid 
T = Tissue 
u = Uater 
UI : Uipe 
X = Other 



I - q·7 n 31::·>u 11351 .1 ,. II ~], l 1" ~1.,_, ;_, 

ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

CASE: 

Aniona/lC 

D Ammonia 

0 Sulfate 

• 

A 

OTOC 

0 BOD/COO 

OTDS 

D 

SAMPLES/MATRIX 

B C 

SDG:~ 

ANALYSES PERFORMED 
OTOX 0 TPH-418.1 

0 Chloride 0 Chromium-VI 

OTKN D Phosphate 

D D 

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

D 

Oil end Green · 

• pH 

D 

D 

O,!N0 2 

D 

D 

.@No 
~No 

N/A 
N/A 

Comments: ____________________________ _ 

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

UQ24 
A-23 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration performed for all applicable analyses? §es No N/A 
Are initial calibration results acceptable? •••••••••• es No N/A 
Was a calibration check p·erformed for all applicable analyses? es' No N/A 
Are calibration check results acceptable? •••••••••• ® No N/A 
Connnents: ____________________________ _ 

4. BLANKS 
Were laboratory blanks analyzed? . . . . . . . No N/A 
Are laboratory blank results acceptable? 
Were field/trip blanks analyzed? •••.. 
Are field/trip blank results acceptable? 

. 

. 

. 

. 

. 

. 

. 0 . 
0 . 
. . 

-~ . Yes) No 

t . • Yes No 
• Yes No 

A 
. . 

Connnents: ___________________________ _ 

5. ACCURACY 
Were spike samples analyzed at the required frequency? .••. ~No 
Are spike recoveries acceptable? .•••. 
Were LCS analyses performed at the required 
Are LCS recoveries acceptable? •.•••• 
Comments: 

frequency? 
. -~~ No 
-~ No 

•.•..•...• ~No 

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

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

6. PRECISION 

Were laboratory duplicate samples analyzed ~ 
at the required frequency? • • • • • • • • • • • • • • • No N/A 

Are laboratory duplicate sample RPD values acceptable? . Y~. No N/A 

Are field duplicate RPD values acceptable? •••..•••••. Yes NNoo ~N-//AA:.~, 
Are field split RPO values acceptable? • • • . Yes ~ 

A-24 uo2s 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

Comments: ()CC <».:s::p.t',~-Q ~~~ ??C:--- \co.& \Y~< ,~ 
C-~c-,,e ~\-,;s-~ , 

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? •••••• ~ No 
Do results meet the CRDLs? • • • • • • • • . • •• ~ No 
Comments: 

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

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

0026 
A-25 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

Connnents (attach additional sheets as necessary): _________ _ 

_ \ c.\o A Y-&? @>.~l~:~b{ 
:Tue - \s>-o \\>~~~''"'e . ~5:s,--es., :::\\rw,--\, ~¼ •'°.A~\:§::) 
S-..~ ~\Sx-k~ ~c.S ~'l tee~ ~1', \~lb:X?\ ~PE J :::\-\1:£ 
&;,,,~e. ~,e=-'6,L,,\\- -,~ \Ce~ :\-\r-.ei ,t> ~ K <:\t\N ( ¢~L--=S~~~ 

9, &-'c--~ - h ".__<;::s::_F=a¾CX>CP , '\D~\WC'?-C>, ::½:---e, C?_,C>-,(\[',~\ e__, . 
0.~ )., s+, ~ , c rAe S:C.-'h \\- . , ~ \ e~~ :\A,:-42, 1:::--- . 

d, '& cS?S;)\-.., ::t\ili~=s:s7? J :±\.,r-e , 6.~\\cJs:.e. ss,--~c_,\';:: >~ 0 C <=<:~(~ £ $>-\,, \C> ~ ~bO~--' ~ ' ::,,<'n ~::S)-{'-
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C 
0 
N 
co 

HOLDING TIME SUMMARY 
~ c::::.C\ ~""' 'D -~~ ---=f--/4.. ""'.:f-
SDG: I VALIDATO~~~ 
COMMENTS: CC'-.-e-c--- - C7t. \ l ~ <e..N-.. 1. ,~~\. 

~ 
FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 

~r---,C\\-~~ ~~~~~ IQ_\-o~ \ct~ <\ cl-\\\ C\ l\: ~\~~\ct'--\ 
~\::-.~GA 
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I 

~\~~~ R 1- OT-_'tt-S '-....:>, ...... , .,, 

~ C>~\, I.:::, .t.-...., ""' " ~~\q~ 
-

~ <.. \ b~ C\ '-\ ~("\~~~F½ " i7 <t7 

I DATE: sJ,c:lr~ 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

::l_ :).__ ~ · 
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TO: 
' :--1 RECEIVED --1 
· :;., TQO ~ rch 18, 1994 

, ·-\ 'v"/ 
200-UP-2 Project QA Record 

FR: 

RE: 

\ -..... ~ --~ 1/ '· ·o J ' 2': -~;, / Christina Jensen, Golder Associates Inc. ~ 
~ LL 9\. ~-.,_:;_ . 

GENERAL CHEMISTRY DATA VALIDATION SUMMARY FOR::.:._::.:.---­
DATA PACKAGE BOBFP4-TMA 733 (923-E418 TMA733W.UP2) 

INTRODUCTION 

fuBBH -lli1 -103 tf ,f 1 't 

This memo presents the results of data validation on data package B0BFF4-TMA-733 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 

BOBFH2 03,,1)1/)4 SOIL SEE NOTE 1 
BOBFH4 03/0U94 SOIL 

Notes: 1. The sample were analyzed for nitrate/nitr ite and anions (chloride, fluoride and sulfate). 

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

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

Glossary of Data Reporting Qualifiers 
Summary of Data Qualifications 

o ~mrn ~w~:-
~.a . l MAY . 199n 

Qualified Data Summary and Annotated Laboratory R, 
Laboratory Narrative and Chain-of-Custody Documen · 
Data Validation Supporting Documentation ·w · 

DATA QUALITY OBJECTIVES VALIDATION OOCUMEi~-1 ;._ : 

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

Precision. Goals for precision were met. 

SOLA 
10n 

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. 

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

-- 0 l 
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Data Package ID: B0BFH4-TMA-733 Analysis: GENERAL CHEMISTRY 

Completeness. The data package was complete for all requested analyses. A total of two 
samples were validated in this data package with a total of 8 determinations reported, all of 
which were deemed valid. This results in a completeness of 100 percent which meets normal 
work plan objectives of 90 pe~cent. 

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 fluoride. 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. 

: 02 



Attachment 1 

Glossary of Data Reporting Qualifiers 

w 
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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. 



~ ------ ---- - - ·- ~ -

Attachment 2 

Summary of Data Qualifications 



·oATA QUALIFICATION SUMMARY 

SDG: VALIDATOR: DATEf? fl PAGE_L__OF-L 
() AeA,v Jl{.: ] I.; I 1 '-1 

COMMENTS: 1rvv 1')1'!/J. 1 no! 1 I} IP, fl} tt't &!7Ftf '-l---·---rn114-7-3_=3 
I I 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

r J,)Jvtnl) h_; 1{__-( fnrt1f1.r~ fh~? /11S U <::: 75"°>-3 
I I 

B-7 : ~os 
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Attachment 3 

Qualified Data Summary and Annotated Laboratory Reports 



Validated Data Slllln8ry, Data Package: BOBFH4·TMA·733 

Samp# B0BFH2 
Date 3·1·94 

Location . . . 
Depth . . . 
Type SOIL 

Comnents ... 

Parameter Units Result Q 

CHLORIDE HG/KG 5.300 
FLUORIDE HG/KG 0.500 UJ 

SULFATE HG/KG 13.000 
NITRATE+NITRITE HG·N/ICG 48.900 

J C 

B0BFH4 
3·2·94 ... 

... 
SOIL 
. .. 

Result 

3.900 
0.500 

11.000 
66.400 

Q 

UJ 

L-...l 
u, 
i'-~ 
~ 
:jl 

J"'s...'I 

u-:i" 
O', _._ 
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Page 2 ...,. T N A ...,. REPORT York Order I S4-03-124 
Received: 03/10/94 

SAMPLE ID "'B"""OB=-F ... H=2 _________ _ 

IIITR_S 48.9 
mg N/kg 

SAMPLE ID :aB.:.:OB:.:F-"H=2D,._ ______ _ 

IIITR_ S._--'5::..:0::..:•..:.1 
mg N/kg 

SAMPLE ID :aB.:.:08:.:F-"H:.:2=.S _______ _ 

IIITR_S. __ 6=-7"-".=5 

mg N/kg 

SAMPLE ID =-BOB-=-=F-'-'H4-'---------

IIITR_S. __ 66== • ...,4 

mg N/kg 

SAMPLE ID ""LCSS-'-'-------------

IIITR_S._--'2=-•:.;::0.a.7 

mg N/L 

Results by Saaple 

SAMPLE# fil. FRACTIONS: ,,A---____________ _ 
Date & Time Collected 03/01/94 08:00:00 Category =SO~ll=-----

SAMPLE# 01 FRACTIONS: :B'---------------­
Date & Time Collected 03/01/94 08:00:00 Category ::S0=-:1,....L---__ 

SAMPLE# 01 FRACTIONS: :C _____________ _ 

Date & Time Collected 03/01/94 08:00:00 Category ::SO,c;l~l,__ __ _ 

SAMPLE# 02 FRACTIONS: <>A _____________ _ 

Date & Time Collected 03/02/94 08:50:00 Category ::SO,c;l~L,__ __ _ 

SAMPLE# 03 FRACTIONS: <>A _____________ _ 

Date & Time Collected not specified Category ::SO,c;l~L,__ __ _ 



TMA Inc. REPORT Work Order # A4-cJ±~() 0 j 0 
Received: 03/09/94 Results by Sample 

SAMPLE ID =B=OB=FH2==------------ FRACTION 03C TEST CODE WCCLPS NAME Anions in Solids 

Date & Time Collected ~0=3~/~0=1~/~94-=------

ANIONS AND WET CHEMISTRY -
ANALYSIS METHOD RESULT 

Chloride 300.0 5.3 

Fluoride 300.0 <0 . 5 

Sulfate 300.0 13 

FORM I 

SOLIDS 
UNITS 

mg/kg 

mg/kg 

mg/kg 

LIMIT 

1.0 

0 . 5 

5 

\)f)f1{ivAf 

JjS/(</{q~ 

Category _____ _ 



TMA Inc. 
Recei ved: 03/09/94 

REPORT 
ResuJ.ts by Sample 

G-00009-
Work Order# A4-03-039 

SAMPLE ID =B'-"'0=B=-FH=4 _________ _ FRACTION 01B TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected ~0~3~{0~2~{~9~4=-----

ANIONS AND WET CHEMISTRY -
ANALYSIS METHOD RESULT 

Chloride 300.0 3.9 

Fluoride 300 . 0 <0.5 

Sulfate 300.0 11 

FORM I 

SOLIDS 
UNITS hlMIT 

mg/kg 1.0 

mg/kg 0.5 

mg/kg 5 

\J Q)/ If e) 

tj<ftf/~t{-

Category _____ _ 

---



Attachment 4 

Laboratory Narrative and Chain-of-Custody Documentation 



GENERAL CHEMISTRY RESULTS 

CASE NO. 03-039 

Sample #s: 

/ 

BOBFH2 BOBFH4 

CASE NARRATIVE 

Sample BOBFH4 Matrix Spike (A4-03-039-01F) 
yielded a 57% recovery for Fluoride analysis 
which is out of TMA/ARLI control limits of 80-
120%. The low recovery compared to our laboratory 
control sample indicated the presence of matrix 
interference. 

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

Maureen Parrish 

: -- J 3 



Page 4 ...,, TNA...,, REPORT Mort Order# S4-03-124 
Received: 03/10/94 Test Methodology 

TEST COOE NITR S NAME Nitrate/Nitrite in Soils 

The saq,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) 



Westinghouse Pa!'.le 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006226 

Collector R. T. Sickle COlll)Sny Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sarrpl ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsfte Property No. 

Method of Shipnent Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible Saq>le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

Sarrple Date Time NLl!ber and Type of ;..,N 

NU!ber * Collected Containers Analysis Required Preservative ·:.n. 
,~v/5/t'q s 7-f-C/4../ {,J ',('.:(J (f) ':25-0At C:i - VV/1 r..rp 

""'-) 
.:r:: 

BOBFH2 s / ~~.le) (I) 250ml Gs , VOA CLP ... _, i 

BOBFH2 s ( • I (1) 250ml aG ., Semf·VOA CLP ~ 
""',J 

BOBFH2 s \ I (1) 250ml Poly - Metals ·CLP TAL Tftanfun Mercury CPL 

BOBFH2 s '\ \. (1) 125ml G Anions F, Cl, so4 EPA 300.0 
\ -

BOBFH2 s I 
\ (1) 125ml P/G - N02 N°J EPA 353.2 

' --nr-1,- - I -. --- - - " - - II ~ , _, . ., 
~vu1 IIC. ., I \ .l I L.JVIII I uu::, VVI ~~- - .. l T I -- wvvv 

BOBFH2 s I (1) 125ml G - Cyanide CPL 

BOBFH2 s (1) 125ml Gs - Kerosene 8015H 

BOBFH2 s \1/ \ 
(1) 1000ml Poly"' Gross Alpha/Beta EP·10; Ganma Spec. Cs-134/137, Co·60, IC-40, Eu-152/154/155, 

I Ru-106, Na-22 RC-30; Total Uranfun EA·01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 

I Pu-238/239/240 EP·SO, 81, 5; I·129 RC· 25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc·99 RC·24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
SE= Sediment Rel fnqufshed }Y /_ Date Time . A 

Received By A z: Air 
SL a Sludge 

/2~ ~ 2-r. 5'~, ,,f-' /,... 3-/7/94 Jf JI irltL111A 
DL s Drun Liquids 

0740 DS = Drun Solids SO = Sol id 

,3"/t;/q4 
L s Liquid T = Tissue 

-~'/g/94-/}j'~IJ't?/~/ !Jf.30 0 "' Oil IJ = \Jeter 

' ,- - - s ,. Soil \JI = IJipe 

3 -9·9'( (()I 5° '? ./. ffl~ f- !sk(fa-- K· 0/v,/\,,( X "Other 
~ 

l.ABQRATORY SECTION Received By Title Date/T1me ~ 
ff .. t SMple Dfspa.ftfon 

Disposal Hetnoc:1: Disposed by: Date/Time: ~ 
... 



Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

C~ny Contact C • A. Row 1 ey Telephone 372-3293 

Pae 1 of 1 

006228 
Collector R.T. Sickle 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay 

Pipeline 
Sarrplfng Locations 216-U-8 Crib 

Ice Chest No. Bill of Lading/Airbill No. 

Method of shipment Air Overnight 
Shipped to TMA 
Possible Saq:,le Hazards/Remarks None Detected 
Special Handling and/or Storage Kee cool 

Sal11)le Date Time Nunber and Type of 
* Collected Nllli>er Containers 

BOBFH4 s 1-2-Cl</ rJTJ,J (1) 250ml Gs ✓ 

BOBFH4 s / I (1) 250ml aG ✓ 

BOBFH4 s I (1) 250ml Poly./ 
BOBFH4 s ( \ (I) 125ml G ✓ 

BOBFH4 s \ l (1) 125ml P/G ✓ 
----· .. - .... I - - - -
OUu111"1' .J I \1) '-->VIII I au::, 

BOBFH4 s 
I 

I j (1) 125ml G ./ 

BOBFH4 s I I (1) 125ml Gs ./ 

BOBFH4 s V (1) 1000ml Poly 
I J 

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

L~f~ PT5",c/P~ 3/7/f4 
JJ.J-:» A", 'rl/.~4 a/~i?4 ,-

's-'):9'-{ 

LABORATORY SECTION Received By 
1
FJ~l Sanpl• Dlsposttton Disposal Metnoa: 

VOA 

Semi-VOA 

Offsite Property No. 

Field Logbook No. 

SPECIAL INSTRUCTIONS 

Analysis Required 

Metals ·CLP TAL Titaniun Mercury 

Anions F, Cl, so4 

NOz NCJ:3 , - ✓ f 

--, r '-~" I~~ / er r ::2...-3 ,q'-f 

Cyanide 

Kerosene 

CLP 

CLP 

CPL 

EPA 300.0 

EPA 353.2 

- -
CPL 

8015H 

Gross Alpha/Beta EP-10; Ganma Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 
Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

*Matrix 
Time Received By A • Air 

" I 

/),,/ /fJ~m,dA 
DL • Drun Liquids 

C>74b OS• Drun Solids 
L • Liquid 

Ov30 ?<~/),+<,<.,:) !::>l-'~ /<.• r3/UM 0 • Oil 
s • Soll 

1<9t5" 
Title Oate/T1me 

Disposed by: Oate/T1me: 

Preservative 

SE= Sediment 
SL., Sludge 
SO = Sol id 
T • Tissue 
w = Water 
WI • Wipe 
X • Other 

u,,i 
u, 
r-,..; 
-?::: 
l! 
~_l. 
c..N 
-...,.J ,-~ 
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Data Validation Supporting Documentation 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

' G VALIDATION A B C D 
LEVEL: 

PROJECT :/ffli,11·2,,- DATA PACKAGE: f'/j ffrf./'-f~lllvf 17 -73.~ 
VALIDATOR: ~✓-JlU4/A LAB: --nu w DATE: ~( 1 /qi.I-
CASE: SDG: 

ANALYSES PERFORMED 
~iona/lC OTOC OTOX D TPH-418.1 Oil and GreeH 

D Ammonia 0 BOO/COD 0 Chloride 0 Chromium-VI • pH 

0 Sulfate OTDS OTKN 0 Phoephate D 

D D D D D 

SAMPLES/MATRIX /1 ~ -:.f-1 -J J'1 A --:11'1 
✓,vr/Y ~- , ,~nn•r 

,,, 05 llU~rl 1 'j . 
, Y i/I ~-, 1 .C.1:r-1, S 

I I I 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? •••••••• ~ ..•...• 
Comments: \ / e1/1f1'r4-U:.v1-J Ja,t,-1✓f1Jv'/llU!--eL biz wffC- . • , ~~ 7 

2. HOLDING TIMES 

Alkalinity 

~O,IN02 

D 

D 

-~ No 
,(!~ No 

Are sample holding times acceptable? •••• • ...•••.. @ No 
Comments: 

N/A 
N/A 

N/A 

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

A-23 : "J 8 
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WHC-SD-EN-SPP-002, Rev. 2 

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
Was initial calibration performed for all applicable analyses?@ No N/A 
Are initial calibration results acceptable? ••..•••.• -~ No N/A 
Was a calibration check performed for all applicable analyses?@ No N/A 
Are calibration check results acceptable? •.••••••••. @) No N/A 
Comments:_ ,4-ui1fvL -((A.;h~ l clvli}?:nJ,)yv f&vfw~ Wk 20./~ll, wc;,1,i/-o/07 
:rt,b e--< L---1/f QL, o/'4:1W w -0u f!.k1!!k(}dL w (J-f) J1l<i ,M kfW-1 ) !LU. w,kAJ 11t 
: ,vvvf-w ti f'l/4{/tJ / % & · 

/ ' 

4. BLANKS 

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

. . . 
. 
. 
. 

.c_fu) No N/A 

. ~ No N/A 
• Yes No ~ . Yes No 

Comments: ___________________________ _ 

5. ACCURACY 
Were spike samples analyzed at the required frequency? • • ~ No N/A 
Are spike recoveries acceptable? ..••.••.•.. • .• • Yes (§) N/A 
Were LCS analyses performed at the required frequency? .• • . @ No N/A 
Are LCS recoveries acceptable? ••..•.••..•••.•• @ No N/A 
Comments: 'lt·v~ f ~ h~t -u . /(.f{,<,rl(-h'=J wM 5":J :?, OM..1(~ 17 
Guu, vuU,tM.u~ ~ C p,,lg) jl&Ykdh- aM:tP?w 1..,;;,.Je4 )N,1A-U.._ ·I 
~b, , ~ kw)M ~ ,daJ-t),-,Jj J& · - // 

7 

6. PRECISION 
Were laboratory duplicate samples analyzed 

at the required frequency? •••••••••••• 
Are laboratory duplicate sample RPD values acceptable? 
Are field duplicate RPD values acceptable? 
Are field split RPD values acceptable? •••••.••.•• 

: ~ ~~ ~~: 
:: I .•. Yes 

. Yes 

: . J s 
A-24 
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WHC-SD-EN-SPP-0O2, 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? 
Are results supported in the raw data? 
Are results calculated properly? 
Do results meet the CRDLs? •••• 

-~ No N/A 
• e No N/A 

~ 
No N/A 
No N/A 

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

A-25 
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000013 
TMA Inc. REPORT Work Order# A4- 03 - 039 

Received: 03/09/94 Results by Sample 

SAMPLE ID =B~OB=FH=4"--~MS=------- FRACTION 01F TEST CODE WCQCS NAME Quality Control Sunmary 
Date & Time Collected ~0=3~/0-2-L-9~4 ___ _ Category _____ _ 

SPIKE QC SUMMARY 
SAMPLE SPIKE AMOUNI' 

ANALYSIS SAMPLE ID RESULT RESULT ADDED % R 

Chloride BOBFH4 MS 3.9 31. 8 25.0 112 
-

(51 J ~ 

Fluoride BOBFH4 MS 0.4 14 .6 25.0 
) 

'----"" 
Sulfate BOBFH4 MS 11 119 99 . 9 ·108 

FORM V 



TO: 
i~i " ~~ 1994 ;\ 

200-UP-2 Project QA Record \ ~ RECE\VED ~f y 19, 1994 
0 

\ ~ lQ.0 -:; : 
Christina Jensen, Golder Associates Inc. ( 1 \ ~ , ;_1 FR: , V[/ \."/, c:• ' "c-o T;. ., -,, 

RE: SEMIVOLATILE ORGANIC DATA VALIDATION SUMM'AW/ ffiG:}R31JATA PACKAGE: -B0BFH4-TMA-733 (923-E418 TMA733S.UP2) 

INTRODUCTION 

This memorandum presents the results of data validation on data package B0BFH4-TMA-733 
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 

BOBFH2 03,.01/94 SOIL SEE NOTE 1 
BOBFH4 0Jm.,94 SOIL 

SOIL 

Notes: 1. All samples were analyzed for CLP target compound 11st (!LL) sem1volatile 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. 
MAY 3 l 1994 

I , 

Sample Result Verification. All sample results were supported in the - '•--•a. · __ ,r,· 

\v.AUDA."tlnN oocurviE,rr.tr:: . 
Detection Limits. Detection limit goals were met for all sample resulij, aS-sp'E!clhed i1s~ 
reference analytical method. \L-------------

1 
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Data Package ID: B0BFH4-TMA-733 Analysis: Semivolatiles 

Completeness. The data package was complete for all requested analyses. A total of two 
samples were validated in this data package with a total of 128 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. 

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 were evaluated during 
validation and qualified as follows: 

• TICs were detected in the sample(s) and determined to be valid, resulting in 
qualification of the results as presumptive and valid ON). 

• TICs were detected in the sample(s) and associated laboratory blank and were 
common laboratory contaminants, resulting in qualification of the TICs 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 identified as common laboratory 
contaminants, resulting in qualification of the results as unusable (R) as shown 
in Attachment 3. 

• Two TICs reported by the laboratory as "unknown hydrocarbon" have been 
corrected to "sulfur" following review of the spectra and qualified as estimated 
and presumptive ON). 

2 
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Data Package ID: B0BFH4-TMA-733 

REFERENCES 

Analysis: Semivolatiles 

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 



GLOSSARY OF INORGANIC DATA REPORTING QUALIFIERS 

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

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

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

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

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

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

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 
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Attachment 2 

Summary of Data Qualifications 



' : 1.5')L\ ,;i i-9.7 II J C... WHC; ... O EN-SPP-002, Rev. 2 

DATA QUALIFICATION SUMMARY 

SDG: VAriq~T~R: DATE: 6/tCf [6f'-f PAGE_l_OF_.J_ 
,) )y~(jy\ 

COMMENTS: SN DA . f¾'PA 4f y, -17/vt 4 --- 1' 7'j 

COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

Vi ✓ tA-ilJulll I ohU1t1Ja~ 7;, i~l.. f'?,;)tfiJc..J 11?-f u.,, ~ fl\A:+r11 ~14~,,. J-

I I I 

B-7 0 "0 7 



Attachment 3 

Qualified Data Summary and Annotated Laboratory Reports 
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Validated Data Sllllll8ry, Data Package: BOBFH4·TMA·733 

Saq># BOBFH2 
Date 3-1-94 

Location -.. 
Depth .. -
Type SOIL 

Conments ... 

Parameter Units Result Q 

PHENOL UG/KG 380.000 u 
BIS(2·CHLOROETHYL)ETHER UG/KG 380.000 u 

2·CHLOROPHENOL UG/KG 380.000 u 
1,3-DICHLOROBENZENE UG/KG 380.000 u 
1,4-DICHLOROBENZENE UG/KG 380.000 u 
1,2-DICHLOROBENZENE UG/KG 380.000 u 

2·METHYLPHENOL UG/KG 380.000 u 
2,2 1 ·0XYBIS(1·CHLOROPROPANE) UG/KG 380.000 u 

4-METHYLPHENOL UG/KG 380.000 u 
N·NITROSO·Dl·N·PROPYLAMINE UG/KG 380.000 u 

HEXACHLOROETHANE UG/KG 380.000 u 
NITROBENZENE UG/KG 380.000 u 

ISOPHORONE UG/KG 380.000 u 
2 · N ITROPHENOL UG/KG 380.000 u 

2,4-DIMETHYLPHENOL UG/KG 380.000 u 
BIS(2·CHLOROETHOXY)METHANE UG/KG 380.000 u 

2,4-DICHLOROPHENOL UG/KG 380.000 u 
1,2,4-TRICHLOROBENZENE UG/KG 380.000 u 

NAPHTHALENE UG/KG 380.000 u 
4 ·CHLOROAN I LI NE UG/KG 380 .000 u 

HEXACHLOROBUTADIENE UG/KG 380.000 u 
4·CHLOR0·3·METHYLPHENOL UG/KG 380.000 u 

2-METHYLNAPHTHALENE UG/KG 380.000 u 
HEXACHLOROCYCLOPENTADIENE UG/KG 380.000 u 

2,4,6·TRICHLOROPHENOL UG/KG 380.000 u 
2,4,5-TRICHLOROPHENOL UG/KG 920.000 u 

2-CHLORONAPHTHALENE UG/KG 380.000 u 
2·NITROANILINE UG/KG 920.000 u 

DIMETHYLPHTHALATE UG/KG 380.000 u 
ACENAPHTHYLENE UG/KG 380.000 u 
3-NITROANILINE UG/KG 920.000 u 

ACENAPHTHENE UG/KG 380.000 u 

BOBFH4 
3-2-94 ---... 

SOIL . .. 

Result 

350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
850.000 
350.000 
850.000 
350.000 
350.000 
850.000 
350.000 

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 

C....--.1 
LJ'1 
r,...;; 
,..z;:: 
• I"'~ 
f..j.j" 
co 
---__j 
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Validated Data SUllll8ry, Data Package: B0BFH4-TMA-733 

Samp# B0BFH2 
Date 3-1-94 

Location ---
Depth ---
Type SOIL 

Comnents ---
Parameter Units Result Q 

2,4-DINITROPHENOL UG/KG 920.000 u 
4-NITROPHENOL UG/KG 920.000 u 

DIBENZOFURAN UG/KG 380.000 u 
2,4-DINITROTOLUENE UG/KG 380.000 u 
2,6-DINITROTOLUENE UG/KG 380.000 u 

DIETHYLPHTHALATE UG/KG 380.000 u 
4-CHLOROPHENYL-PHENYLETHER UG/KG 380.000 u 

FLUORENE UG/KG 380.000 u 
4-N ITROAN I LI NE UG/KG 920.000 u 

4,6-DINITR0-2-METHYLPHENOL UG/KG 920.000 u 
N-NITROSOOIPHENYLAMINE UG/KG 380.000 u 

4-BROHOPHENYL-PHENYLETHER UG/KG 380.000 u 
HEXACHLOROBENZENE UG/KG 380.000 u 
PENTACHLOROPHENOL UG/KG 41.000 J 

PHENANTHRENE UG/KG 380.000 u 
ANTHRACENE UG/KG 380.000 u 

CARBAZOLE UG/KG 380.000 u 
01-N-BUTYLPHTHALATE UG/KG 520.000 u 

FLUORANTHENE UG/KG 380.000 u 
PYRENE UG/KG 380.000 u 

BUTYLBENZYLPHTHALATE UG/KG 380.000 u 
3,3 1 -0ICHLOROBENZIDINE UG/KG 380.000 u 

BENZO(A)ANTHRACENE UG/KG 380.000 u 
BIS(2-ETHYLHEXYL)PHTHALATE UG/KG 380.000 u 

CHRYSENE UG/KG 380.000 u 
01-N-OCTYLPHTHALATE UG/KG 380.000 u 

BENZO(B)FLUORANTHENE UG/KG 380.000 u 
BENZO(K)FLUORANTHENE UG/KG 380.000 u 

BENZO(A)PYRENE UG/KG 380.000 u 
INDEN0(1,2,3-CD)PYRENE UG/KG 380.000 u 
DIBENZ(A,H)ANTHRACENE UG/KG 380.000 u 

BENZO(G,H,l)PERYLENE UG/KG 380.000 u 

B0BFH4 
3-2-94 

---
---

SOIL 
---

Result 

850.000 
850.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
850.000 
850.000 
350.000 
350.000 
350.000 
850.000 
350.000 
350.000 
350.000 
490.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 
350.000 

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 

L~ 
U'1 
r--,,; 
~ 
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1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH2 
Lab Name: =T~MA=-=-/=AR=L=I'--------- Contract: ~WH .......... C ___ _ 

Lab Code: TMALA Case Nq.: 03039 SAS No. : =N=A"---- SDG No. : =NA=---

Matrix: (soil/water) SOIL Lab Sample ID: A403039-03B 

Sample wt/vol: 30.5 (g/mL) _G_ Lab File ID: 40330118 

Level: (low/med) =L=O-W __ Date Received: 03/09/94 

% Moisture: 14 decanted: (Y/N) N__ Date Extracted: 03/15/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/31/94 

Injection Volume: ----=2..a..•=o (uL) Dilution Factor: 

GPC Cleanup: (Y/N) x_ pH: -2..,_.Q. 

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

108-95-2--------Phenol --,--,------------111 - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether ---95-57-8-~-------2-Chlorophenol _______ _ 
541-73-1--------1,3-Dichlorobenzene -----106-46-7--------l,4-Dichlorobenzene -----95-50-1---------1,2-Dichlorobenzene -----95-48-7---------2-Methylphenol -,,-~--------,--
108 - 60 -1- - - - - - - - 2, 2' -oxybis ( l-Chloropropane) _ 
106-44-5--------4-Methylphenol _______ _ 
621-64-7--------N-Nitroso-Di-n-Propylamine 
67-72-1---------Hexachloroethane _____ === 
98-95-3---------Nitrobenzene ---------78-59~1---------Isophorone 
88-75~5---------2-Nitrophe_n_o~l---------
105-67-9--------2,4-Dimethylphenol 

-,----,-----
111- 91- l - - - - - - - -bis ( 2 - Chl oroethoxy) Methane 
120-83-2--------2,4-Dichlorophenol ____ === 
120-82-1--------1,2,4-Trichlorobenzene ----91-20-3---------Naphthalene 
106-47-8--------4-Chloroani~l~i-n_e ______ _ 
87-68-3---------Hexachlorobutadiene ----=----59 - 50 - 7 - - - - - - - - - 4 - Chlo r o - 3 - Methyl phenol __ _ 
91-57-6---------2-Methylnaphthalene ____ _ 
77-47-4---------Hexachlorocyclopentadiene 
88-06-2---------2,4,6-Trichlorophenol __ ==== 
95-95-4---------2,4,5-Trichlorophenol ___ _ 
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline -----
131-11-3--------Dimethylphthalate ------208-96-8--------Acenaphthylene 
99-09-2---------3-Nitroaniline _______ _ 
83-32-9---------Acenaphthene ,,....--~------51-28-5---------2,4-Dinitrophenol ------

FORM I SV-1 

380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
920 
380 
920 
380 
380 
920 
380 
920 

V~!hd 
g5"J'i /cpf 

1.0 

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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4 000082 -
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

BOBFH2 
Lab Name: ~T=MA=/~AR=L=I~-------- Contract: ~WH~C ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No. : ;..NA"----- SDG No. : =NA:.:..,_ __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403039-03B 

Sample wt/vol: 30.5 (g/mL) _G_ Lab File ID: 40330118 

Level: (low/med) LOW Date Received: 03/09/94 

% Moisture: 14 decanted: (Y/N) N__ Date Extracted: 03/15/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/31/94 

Injection Volume: ---=2-=-. -=-0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) y_ pH: --2...:...Q 

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

100-02-7--------4-Nitrophenol ---------132-64-9--------Dibenzofuran --=---------12 l - 14 - 2 - - - - - - - - 2, 4 - Dini trot o l u en e 
606-20-2~-------2,6-Dinitrotoluene ------

------84-66-2---------Diethylphthalate 
,----,,...---,----

7005 - 72 - 3 - - - - - - - 4 - Chlo r op hen y l - phenyl ether 
86-73-7---------Fluorene_,,.-,,-,.-----------_-
100-01-6--------4-Nitroaniline ----------534-52-1--------4,6-Dinitro-2-methylphenol 
86-30-6---------N-Nitrosodiphenylamine (l)--
101-55-3--------4-Bromophenyl-phenylether --
118-74-1--------Hexachlorobenzene ____ ==== 
87-86~5---------Pentachlorophenol 
ss-01~a---------Phenanthrene ------
120-12-7--------Anthracene ----------86 - 74 - 8 - - - - - - - - - Car b a z o le ----,---------
~6~ ~:~ ~ ~ = = = = = = = =~i~~;!~~~!~:thalate ____ _ 

---------129 - 00 - 0 - - - - - - - - Pyre n e ---=---=--,---=--------85 - 68 - 7 - - - - - - - - - Butyl be n z y l p ht ha late -----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--------Indeno(l,2i3-cd)Pyrene ___ _ 
53-70-3---------Dibenz(a,h)Anthracene ----191-24-2--------Benzo(g,h,i)Perylene -----

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

920 
380 
380 
380 
380 
380 
380 
920 
920 
380 
380 
380 

41 
380 
380 
380 
520 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 
380 

Vexi.fie.i;\ 
~5il;l9t 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
.'_B-

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA=-=---/~AR==L=I ________ _ Contract: ~WH-==C ___ _ 

EPA SAMPLE NO. 

B0BFH2 

Lab Code: TMALA Case No.: 03039 SAS No. : =N.::.::A'---- SDG No. : =N .... A __ 

Matrix: {soil/water) SOIL 

Sample wt/vol: 30.5 {g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: 14 decanted: {Y/N) N....__ 

Concentrated Extract Volume: 500.0 {uL) 

Injection Volume: ----=2~-~o (uL) 

GPC Cleanup: {Y/N) x._ pH: ~ 

Number TICs found: ~ 

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. 
--------

A403039-03B 

40330118 

03/09/94 

03/15/94 

03/31/94 

1.0 

CONC. Q 
--------------------- ---------------------------- -------- ------------- -----

1. UNKNOWN HYDROCARBON 
2. UNKNOWN HYDROCARBON 
3. UNKNOWN KETONE 
4. UNKNOWN HYDROCARBON 
5. UNKNOWN HYDROCARBON 
6. PROPANOIC ACID ESTER ISOMER 
7. UNKNOWN ALKANE 
8. UNKNOWN ALKANE 
9. UNKNOWN ALKANE 

10. •. UNKNOWN ALKANE 
:u. 126-73-8 PHOSPHORIC ACID TRIBUTYL EST 
12. UNKNOWN PCB 
13. - n .. J.JReeARB0N·':) \.A. i,fv ( ,. - .. 
14. UNKNOWN PCB 
15. UNKNOWN PCB 
16. UNKNOWN PCB 
17. UNKNOWN PCB 
18. UNKNOWN PCB 
19. UNKNOWN PCB 
20. UNKNOWN ALKANE 

FORM I SV-TIC 

5.53 
5.77 
6.03 
7.65 
7.90 

10.17 
11.35 
13.17 
13.98 
14.50 
16.27 
21.03 . 

21. 20 
21.50 
22.03 
22.67 
22.75 
23.25 
23.68 
27.93 

\)Q;Vlf LJ 
Cj6(<1(qq 

1900 
2000 

720 
230 
270 
230 
270 
530 
800 
500 
270 
530 
690 
650 
270 
190 
34..0 
190 
270 
190 

~ 

ff"" 
B,:;--

-;r 
.J_. 

tr 
.J-: 
J--
..J..-
a-
JN 

.J,. 

.J-
"J" 
.J-
.J-
-cf 
-cf-

.J-
J--

O'"' 13 
3/90 

~ -



r:r7 o:5·>u --::13q? ), 11J~ C.lotLl'\.•ll .. 

1B EPA SAMPLE NO . 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH4 
Lab Name: ~T~MA~/~AR=L=I._ _______ _ Contract: ~WH .......... C ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No. : =-NA=-=--- SDG No.: =-NA=-=---

Matrix: (soil/water) SOIL Lab Sample ID: A403039-01B 

Sample wt/vol: 30.2 (g/mL) _G_ Lab File ID : 40330Il5 

Level: (low/med) =L=OW....__ Date Received: 03/09/94 

% Moisture: 7 decanted: (Y/N) N,__ Date Extracted: 03/15/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----=2 ___ ...... 0 (UL) Dilution Factor: 1. 0 

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

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

108-95-2--------Phenol ------------111 - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy l) Ether ---95-57-8-"'.'-------2-Chlorophenol --------541-73-1--------1,3-Dichlorobenzene -----106-46-7--------1,4-Dichlorobenzene -----95-50-1 - -- - - - -- - 1,2-Dichlorobenzene -----95-48-7---------2-Methylphenol _______ _ 
108-60-1--------2,2'-oxybis(l-Chloropropane)_ 
106-44-5 - - - -----4-Methylphenol ----,,-------,----
621-64 - 7 - - - - - - - - N - Nit roso-Di -n - Propy l amine 
67-72 - 1---------Hexachloroethane _____ === 
98-95-3---------Nitrobenzene ---------78-59~1---------Isophorone --,,----------88-75-5---------2-Nitrophenol 
105-67-9--------2,4-Dimethylp~h-e_n_o~l------
lll-91-1--------bis(2-Chloroethoxy)Methane __ 
120-83-2----- - --2,4-Dichlorophenol _____ _ 
120-82-1--------1,2,4-Trichlorobenzene ----91-20-3---------Naphthalene __________ _ 
106-47 - 8--------4-Chloroaniline 
87-68-3---------Hexachlorobutad_i_e_n_e ____ _ 
59-50-7-- - ------4-Chloro-3-Methylphenol ---91-57-6---------2-Methylnaphthalene -----77 - 47 - 4 - - - - - - - - - Hex a ch lo r o c y clop en tad i en e 
88-06 - 2--- - --- - -2,4,6-Trichlorophenol __ ==== 
95-95-4---------2,4,5-Trichlorophenol ___ _ 
91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline -----
131-11-3- - ---- - --Dimethylphthalate ------;~~~:~;~========~=:~~i~;~Ii~~=--------
83-32-9---------Acenaphthene ---------51-28-5------- - -2,4-Dinitrophenol ------

FORM I SV-1 

350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
850 
350 
850 
350 
350 
850 
350 
850 

\J¢~-il 
r,;,slr,/cttf 

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 ov14 

3/90 



~00085 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH4 
Lab Name: ~T~MA::..:.i../~AR=L=I=--------- Contract: ~WH=C ___ _ 

Lab Code: · TMALA Case No.: 03039 SAS No. : =-NA:.::.-__ SDG No. : =N=-=A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403039-01B 

Sample wt/vol: 30 . 2 (g/mL) _G_ Lab File ID: 40330115 

Level: (low/med) LOW Date Received: 03/09/94 

% Moisture: 7 decanted: (Y/N) N.._ Date Extracted: 03/15/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: _____ 2~. ~0 (UL) Dilution Factor: 1.0 

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

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 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 __ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitro-2-methylphenol __ 

(1) 86-30-6---------N-Nitrosodiphenylamine 
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-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---~----Indeno(l,2,3-cd)Pyrene 
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 

850 
350 
350 

V/Wl{i~ 

~-6/t'il'N 

350 
350 
350 
350 
850 
850 
350 
350 
350 
850 
350 
350 
350 
490 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 
350 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
-B-
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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O-Q0088 
lF EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: -T_MA~/~AR=L=I~-------- Contract: ~W=H=C ___ _ 
B0BFH4 

Lab Code: TMALA Case No.: 03039 SAS No. : ""'N'"""A~-- SDG No. : =-NA"""----

Matrix: (soil/water) SOIL Lab Sample ID: A403039-01B 

Sample wt/vol: 30.2 (g/mL) _G_ Lab File ID: 40330I15 

Level: (low/med) LOW Date Received: 03/09/94 

% Moisture: 7 decanted: (Y/N) N__ Date Extracted: 03/15/94 

Concentrated Extract Volume: 500.0 {uL) Date Analyzed: 03/30/94 

Injection Volume: -----"-2~. ~0 {UL) Dilution Factor: 1.0 

GPC Cleanup: {Y/N) ¥_ pH: -1..:2 

Number TICs found: -1Q 
CONCENTRATION UNITS: 
{ug/L or ug/Kg) UG/KG 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

---------------- ============================ ======== ------------- ------------------ -----
l. UNKNOWN HYDROCARBON 5.55 1900 BiJ 
2. UNKNOWN HYDROCARBON 5.82 180 -Btr 
3. UNKNOWN HYDROCARBON 6.05 390 B.J--
4 • PROPANOIC ACID ESTER ISOMER 15.65 1000 ~ 
5. 126-73-8 PHOSPHORIC ACID TRIBUTYL EST 16.28 390 JN. 
6. BNKNGWN-w.IDROCARBON Su. lfu\"' 21.22 820 .,;J-

7. UNKNOWN HYDROCARBON 25.22 110 a-
8. UNKNOWN ALKANE 26.40 110 ...J-
9. UNKNOWN ALKANE 27.95 210 .J. 

10. UNKNOWN ALKANE 29.92 71 c-

~fll 
\A~ 
'\AIL. 
1J.1N 
~N 

1<-tJ 
~rJ 
~ 

FORM I SV-TIC 
\Jl(Ttu\ 

Cy 5]M/t11 3~~J6 



Attachment 4 

Laboratory Narrative and Chain-of-Custody Documentation 



Westinghouse PaQe 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006226 

collector R.T. Sickle COll1)8ny Contact C.A. Rowley Telephone 372-3293 
SAF No , g3-263 Project Designation 216-U-8 Vitrified Clay Sell1)ling Locations 216-U-8 Crib 

Pipeline 
lee Chest No. Bill of Ladlng/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible Saq>le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

-
-

Sall1)le Date Time Nllli>er and Type of -¾i. 
Nurber * Collected Containers Analysis Required Preservative ~ 

,~v/3/'~" 5 :7-1-C/4 (,I ':f',: ( _I ( f) ~{0.,,,1. Cs - ✓v/1 r.7p ,,_E'." 

BOBFH2 s / t:1&;".2'7 (I) 250ml Gs , VOA CLP ! 

'>l 

BOBFH2 s ( '/ (1) 250ml aG 
,,,, Semi ·VOA CLP 

:->,i 
~D 

BOBFH2 s \. l (1) 250ml Poly -
W,"", 

Metals ·CLP TAL Tftaniun Mercury CPL 

BOBFH2 s \ '\. (I) 125ml G - Anions F, Cl, so4 EPA 300.0 

BOBFH2 s ' (I) 125ml P/G - NOz N~ EPA 353.2 
___ ,.. '"' ,.. I . - . -. - - .. - -- .,.. - - , - ' ./' •:? 

UVUI IU, v I J \ l, ~ ... v,u I C1U::> -- ..... -= -;,;; -, 
' T { - UVYY 

BOBFH2 s I (1) 125ml G - Cyanide CPL 

BOBFH2 s (1) 125ml Gs - Kerosene 8015H 

BOBFH2 s \V \ 
(1) 1000ml Poly" Gross Alpha/Beta EP-10; Garrrna Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 

V Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 

I Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP·80, 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
Relinquished .BY / Date Time Received By A = Air SE= Sediment . A SL= Sludge 

/:Z~ ~ ?,r. 5'~r A-'/,... 3-/7/94 A JI tf11 J.le1A 
DL = Drun Liquids 

0740 OS = Drun Sol ids SO = Sol id 
L = Liquid T = Tissue 

~'fg/94- / )I' })atJ,:J/ ,f/ ,3/rr/94 r1f30 0 ., Oil \I = \later 

,,. ~ - s "'Soil \II = \lipe 

1 -9·9'{ ro,-;- 1 ./.~~I- 3&-<--- K · 01 V,A.,( 
X = Other 

~ 
LABMATORY SECTION Recetved By Ttt1e Date/Ttme ~ 
Ffnal Saq>le Dlspoaftfon Dtsposal Hethod: o,sposed by: Date/Ttme: ~ ,. 



Westinghouse Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006228 

Collector R. T. Sickle COl!l)8ny Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sa"l'l Ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. 

Method of Shipment Air Overnight 
Shipped to TMA 
Possible Sample Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

Sa"l'le Date Time Nlillber and Type of 
* Collected Nlillber Containers 

BOBFH4 s , ·-2-C?</ 01r.rv (1) 250ml Gs ✓ 

BOBFH4 s /' I (1) 250ml aG ✓ 

BOBFH4 s I ( (1) 250ml Poly ✓ 

BOBFH4 s ( \ (1) 125ml G ./ 

BOBFH4 s \ l (1) 125ml P/G ✓ 
- ---· - ' I . - . - -
ouor11"T .;, \ I ll J L::>Ulll I dl:IS 

BOBFH4 s ~ (1) 125ml G ./ 

BOBFH4 s I } (1) 125ml Gs ./ 

BOBFH4 s V * (1) 1000ml Poly 
j 

Chain of Possession (Sign and Print Names) 
Rel lnqulshed By ./ 

:£...~./?~PT 5",c.P~ 

JJ.l~A#,Y?/~4 ,-

LABORATORY SECTION 

'fttnal SMple Disposition 

..... 
to 

Received By 
Duposal Method: 

Date 

3/7/f4 
3/i/c:;4 

I 

i-')-9{ 

Offsite Property No. 

Field Logbook No. 

SPECIAL INSTRUCTIONS 

Analysis Required 

VOA CLP 

Semi-VOA CLP 

Metals -CLP TAL Titaniun Mercury CPL 

Anions F, Cl, so4 EPA 300.0 

NOz N~ EPA 353.2 

- , 
vw, ~~• /".;-r--d- ;:i-:i..:, -q4 ----

Cyanide CPL 

Kerosene 8015M 

Gross Alpha/Beta EP-10; Ganma Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 
Ru-106, Na-22 RC-30; Total Uraniun EA-01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC-101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

*Matrix 
Time A ' 

Received By A • Air 

7JT!ff£ '[P--;;J;j 
DL • Drun Liquids 

C>74b OS• OrlJII Solids 
L • Liquid 

t?v.:3tJ ?<~J)-~f /30,.,.._ K · r3/u,-. 0 • Oil 
s • Soil 

JOI) 
Title Date/Time 

D1Sposea cy: Date/Time: 

Preservative 

. 

SE= Sediment 
SL"' Sludge 
SO • Sol id 
T • Tissue 
IJ = IJater 
IJI "' IJi pe 
X = Other 

...... &3 
~..j 

. ·-
{.>.! 
U1 r~ 
,,,r::. 
J 

r."-.l. 
OJ 

"° --.j -



05-02-94 04: 06PM FROM TMA/C~~~ , @~, · "'2:39:3 TO NOR CAL P002/007 

<OOODiX-

CASE NARRATIVE 

LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

TMA/ARLI 

03-039 

WESTINGHOUSE HANFORD COMPANY 

March 09, 1994 

1.0 DRSCRIPTION OF CASE: 

2.0 

3.0 

R-95% 

Three soil samples were analyzed for TCL Organics- Volatiles and 
Semivolatiles according to the USEPA Contract Laboratory Program (CLP) 
statement of Work for Organic Analysis, Revision OLMOl.8. The 
Extractable Hydrocarbons for Kerosene (K) were analyzed according to the 
SW-846 Method 8015M. 

SAMPLB LIST: 
.ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

BOBFH4 A4-03-039-01A V SOIL 
B0BFH4 A4-03-039-01B sv SOIL 
B0BFH4 MS A4-03-039-01C sv SOIL 
B0BFH4 MSD A4-03-039-01D sv SOIL 
B0BFH4 A4-03-039-01G K SOIL 
BOBFL4 A4-03-039-02A V SOIL 
B0BFL4 MS A4-03-039-02B V SOIL 
B0BFL4 MSD A4··03-039-02C V SOIL 
B0BFH2 A4-03-039-03A V SOIL 
B0BFH2 A4-03-039-03B sv SOIL 
BOBFH2 A4-03-039-03E K SOIL 
BOBFH2 MS A4-03-039-03F K SOIL 
B0BFH2 MSD A4-03-039-03G K SOIL 

COMMENTS: 

3,1 SHIPPING AND DOCUMENTATION: 

All of the samples were receiv~d intact· and properly documented. 

3.2 ~":{SIS 

3.2.1 VOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL: 

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

Several TCL analytes were detected at various concentrations 
above or below the CRQL in each of the samples, including the 
blank, MS, and MSD. 

FROM TMA/CALIFORNIA 818 359 5036 05-02-94 03 : 02PM P002 #49 

- - -- -- - --- -



05-02-94 04:06PM FROM TMA/CAL· Wb~ I ''~L2:3911 0 NORCAL P003/007 
~ 

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

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. 

Pentachlorophenol was detected at a co11centration that 
excaeded the calibration range of the instrument in sample 
B0BFH4MSD. TherP.fore, the analyte was 11 E11 qualified. 

The matrix spike recoveries of 2,4-Dinitrotoluene were 
slightly above the QC limits for both the MS and the MSD 
samples. The high recoveries were attributed to an efficient 
extraction and analysis. In accordance with the 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 03/26/94 
according to the SW-846 Method 8015M. The 
the initial calibrations aud the to 
calibrations were below their ?.0~ 
respectively. 

and was analyzed 
%RSD in the all of 

in the continuing 
and 15%' limits, 

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

SAMPLE NOTES 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the required 
holding times. Approximately 20 g of each sample were 
extracted and concentrated to s mL. 

The surrogate o-Terphenyl was added to each sample, and the 
recoveries ranged from 68t to 77%. 

FROM TMA/CALIFORNIA 818 359 5036 05-02-94 03 : 02PM P003 ~49 



05-02-94 04: 06PM FROM TMA/cAF;N~ Eq ... 2;LIQl]ro NORCAL P00?/007 

The matrix gpike and matrix spike duplicate recoveries for 
Kerosene were 73\ and 77~, respectively. 

All of the QC results were within the limits sp~cified by the 
SW-846 Method 8015M. 

We certify that this data package is in compliance with the terms and 
conditions of th~ contract, both technically and for ~ompleteness, for 
other than the conditions detailed above. Release of the data in this 
hardcopy data package and in the computer-readable data submitted on 
diskette is authorized by the Laboratory Manager or his designees, as 
verified by the following signatures. 

~~ 
Nicole Roth 5/2/11 
Program Manager 

FROM TMA/CALIFORNIA 

Maureen Parrish 
Program Manager 

818 359 5036 05-02-94 03 : 02PM P007 #4g 
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Attachment 5 

Data Validation Supporting Documentation 



lf/ II 35zu rll '/ ,. . " .. ·-•wl4c 0- EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

VALIDATION A B C D 0 LEVEL: 

PROJECflD?,. t\....f2, DATA PACKAGE: 

VALIDATOR:('_;~ s,t,v\ . LAB: ~ Jq- DATE: 5/Jq 11'1 
~: mf-711f4----rw. A -13 .3 SDG: 

ANALYSES PERFORMED 
0 CLP Volatiles 0 SW-848 8240 D SW-848 8260 tcLP 

(cap columnl (pecked columnl mivolatilee 

D D D D 

SAMPLES/MATRIX 0&01_<, h'o~r;::1t z_ , fmf!J(t+L/ 

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

I 

0 SW-848 8270 
(cap columnl 

• 

Is a case narrative present? ••••••••.••.•.•. 

Comments: \)eut2a,b1n:1 r *y~ ·'7 Wl:tv · 

2. llOLDING TIMES 

0 SW-848 
(pecked columnl 

D 

No 
No 

N/A 
N/A 

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

A-1 



q7 i1 z5·, r.'LI l 
·· · 1 j, ,.. fk-s ·~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 

. .. ~ No 
.@) No 

N/A 
N/A 
N/A 

Comments: __________________________ _ 

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

k' 

5. ACCURACY 

... @) No N/A 

... Yes 09 N/A 

. . • Yes No (jj]j' 
• .. Yes No a 

Were surrogates/System Monitoring Compounds analyzed? ••••• ~ No 
Are surrogate/System Monitoring Compound recoveries acceptable?€) No 
Were MS/MSD samples analyzed?. • • •••••.... ® No 

N/A 
N/A 
N/A 
N/A Are MS/MSD results acceptable? 

!/IA~ CJ 

A-2 



9:7135~ . ":LtQi. 
~SCT- N-SPP-002, Rev. 2 

GC/MS _ ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 
Are MS/MSD RPO values acceptable? ..•.• 
Are field duplicate RPO values acceptable? 
Are field split RPO values ·acceptable? . . . . 

. 
. . . 

. . . . 

. ·® No N/A 

. . Yes No @ 

. . Yes No ff!>. 
Comments: __________________________ _ 

7. SYSTEM PERFORMANCE 
Were internal standards analyzed? ••..•••• 
Are internal standard areas acceptable? •••••• 
Are internal standard retention times acceptable? 

... @ 

.. ·® 
. . ~ 

No 
No 
No 

N/A 
N/A 
N/A 

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

8. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
ls compound quantitation acceptable? 
Comments: 

••. ~ No 

-~ No 

N/A 
N/A 

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

9. REPORTED RESULTS AND QUANTITATION LIMITS 
Are results reported for all requested analyses? • • • . • G No 
Are all results supported in the raw data? • • • • • • • -(Y~ No 
Do results meet the CRQLs? • • • • • • • • • • • • • • • • ~ No 
Has the laboratory properly identified and coded all TIC? ••• Yes @ 
Comments: ~ tM-<v~ d 4'~ ·~ ~ 

\AMkUMn\(VJ ~4=;w=~ n~= M ~ )u&N\ 

A-3 

N/A 
N/A 
N/A 
N/A 
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C 
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HOLDING TIME SUMMARY 

SDG: VALIDATOR: ~;r~ 
COMMENTS :~VoA .11 -~ r-~ (,.__---nuR =f ~ r.,ur1r - _ 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID - TYPE SAMPLED PREPARED ANALYZED 
r m1-1-\1 SND/t. -~/i/qtJ -::;; 1511+ (A/; rJq4 

(Jv--f''l'.VH :)- tJVO~ 
I 

3/;/ 11,,I -~) /5"'/C,t./· ID~t3d 1·-t' 

DATE~/1 (qq PAGE 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

)3 I c; 
I cf ·10 

I OF_}__ 

QUALIFIER 

//L,{}Y'\.,f 

11vs,rJ- . 

¥1 
z 
I 

(/) 

-u 
-u 
I 

0 
0 
N .. 
:x, 
/l) 

< . 



000005 
lB EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK0315S 
Lab Name: ~T~MA::...:.L.,/~AR==L=I"---------- Contract: ~W-=-=HC'-----

Lab Code: TMALA Case No.: 03039 SAS No. : =N-=-=A'---- SDG No. : _NA __ _ 

Matrix: (soil/water) SOIL Lab Sample ID: A403039-BLK 

Sample wt/vol: 30.3 (g/mL) _G_ Lab File ID: 40330114 

Level: (low/med) LOW Date Received: 

% Moisture: decanted: (Y/N) N__ Date Extracted: 03/15/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ___ 2~. _o (uL) Dilution Factor: 

GPC Cleanup : (Y/N) ¥_ pH: 

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

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

FORM I SV-1 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
790 
330 
790 
330 
330 
790 
330 
790 

\JVv\1'4-
e,,ro/t1 {r, 1,l 

1.0 

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 

,.l. 



q·; ~ 3S?ll '"1ll07 ,· J ii L f • t, . MOODG 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK0315S 
Lab Name: ~T~MA::..:.L./~AR=L=I"--------- Contract: =WH=C ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No. : =N~A~-- SDG No. : ""'NA"""'---

Matrix: (soil/water) SOIL Lab Sample ID: A403039-BLK 

Sample wt/vol: 30.3 (g/mL) _G_ Lab File ID: 40330114 

Level: (low/med) LOW Date Received: 

% Moisture: decanted: (Y/N) N__ Date Extracted: 03/15/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ---=2 __ . __ 0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) I_ pH: 

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 -------------121-14-2- -- - - - --2, 4-Dinitrotoluene 
606-20-2~-------2,6-Dinitrotoluene ________ _ 
84-66-2---------Diethylphthalate 
7005-72-3-------4-Chlorophenyl-p~h-e_n_y~l-e-t~h-e_r ____ _ 
86-73-7---------Fluorene_,...,,....,-----------_-_ 
100-01-6--------4-Nitroaniline ---------------------------534 - 52 - 1- - - - - - - - 4, 6 - Dini t ro - 2 - methyl phenol 
86-30-6---------N-Nitrosodiphenylamine (1)-----
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 - - - - - - - - - Butyl be n z y l p ht ha late --------91 - 94 - 1 - - - - - - - - - 3, 3' - Di ch lo robe n z id in e 
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 - - - - - - - - - Benz o (a) Pyre n e -------------------193 - 39 - s - - ~- - - - - Indeno ( l, 2, 3 - cd) Pyrene 
53-70-3---------Dibenz (a,h)Anthracene --------------191-24-2--------Benzo(g,h,i)Perylene --------------

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

790 
330 
330 
330 
330 
330 
330 
790 
790 
330 
330 
330 
790 
330 
330 
33 
160 

330 
330 
330 
3 

93 
330 
330 
330 
330 
330 
330 
330 
330 

\JVrit'~ 
~s/1q/C1t 

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

J 
u 
u 
u 
u 

J 
u 
u 
u 
u 
u 
u 
u 
u 

Q 

O 23 
3/90 



-000097 
lF EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

SBLK0315S 
Lab Name: ~TMA-'--=-'~/=AR==L=I'---------­ Contract: ~WH==C ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No. : =N=-=A'---- SDG No . : =NA~--

Matrix: (soil/water) SOIL Lab Sample ID: A403039-BLK 

Sample wt/vol: 30.3 (g/mL) _G_ 

Level: {low/med) =L=O~W __ 

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

Concentrated Extract Volume: 500.0 {uL) 

Injection Volume: --~2~. ~o (uL) 

GPC Cleanup: {Y/N) x_ pH: --

Number TICs found: _J 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

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

CAS NUMBER COMPOUND NAME RT 

40330114 

03/15/94 

03 /30 /94 

1.0 

Q 

================ ============================ ======== 
EST. CONC. 

1600 
99 

160 
460 

===== 
UNKNOWN IIYDROCA.'ffiGN .?i J · 
rmKNOWH HYDROCARBON ;/ tf/'l?t'f<f 
U?JKNGWN HYPROCARBO~ 
PROPANOIC ACID ESTER ISOMER 

5.50 
5.80 
6.03 

15 . 62 

5 .5 5,~ ~ (v,.03 / Yyl,(, ~V . 

~W~J_µ~~ 

FORM I SV-TIC 

0itr'~fJ 
7)-6 /2 q I ~ tf 



MEMORANDUM 

TO: 200-UP-2 Project QA Record 

FR: Christina Jensen, Golder Associates Inc. ~ 

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE: 
B0BFH4-TMA-733 (923-E418 TMA733M.UP2) 

INTRODUCTION 

This memorandum presents the results of data validation on data package B0BFH4-TMA-733 
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 

BOBFH2 03,itll/94 SOIL SEE NOTE 1 
BOBFH4 03,itl2/94 SOIL 

SOIL 

~ole5: l. All 5ample5 were analyzed tor CU' target analyte hst (i'AL) metals, cyanide and blan1um. 

Data validation was conducted in accordance with the WHC statement of work (WHC 1993a) 
and validation procedures (WHC 19936). Attachments 1 through 5 provide the following 
information as indicated below: .--- - ----·· ----- -

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 

rn © rn u \) ~ 
Attachment 3. Qualified Data Summary and Annotated Laboratory 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documen 
Attachment 5. Data Validation Supporting Documentation 

MAY 3 I 1994 l 
I ~ 

' 
DATA QUALITY OBJECTIVES VALIDATION DOCUMENT/!..TlC·1

• 

SOLA 
This section presents a summary of the data quality in terms of the r~fflm~mrm~m------ - ­
criteria 

Precision. Goals for precision were met. 

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

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 
0 01 



Data Package ID: B0BFH4-TMA-733 Analysis: Inorganics 

Completeness. The data package was complete for all requested analyses. A total of two 
samples were validated in this data package with a total of 50 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. 

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 

• Sodium and arsenic were detected in the laboratory preparation blank. 
Attachments 2 and 5 provide a summary of the samples affected, data 
qualifications applied and supporting documentation. 

Spike Sample Recovery 

• The spike sample recovery for antimony was unacceptable. Attachments 2 and 
5 provide a summary of the samples affected, data qualifications applied and 
supporting documentation. 

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 



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 '"' 04 



Attachment 2 

Summary of Data Qualifications 

-



WHC-SD-EN-SPP-002 

DATA QUALIFICATION SUMMARY 

SDG: VALIDATOR: DATE: 05/20/94 PAGE_l OF .L 
C.JENSEN 

COMMENTS: INORGANIC PACKAGE, B0BFH4-TMA-733 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

SODIUM u BOBFH2, BOBFH4 DETECTED IN PBLK 

ARSENIC J BOBFH2 DETECTED IN PBLK AT 
NEG. CONCENIRATION 

ANTIMONY UJ BOBFH2, BOBFH4 SSR <75% BUT >30% 



Attachment 3 

Qualified Data Summary and Annotated Laboratory Reports 



C) 

C 

0 
co 

Validated Data Sl.1Tf118ry, Data Package: BOBFH4·TMA·733 

Safl1)# BOBFH2 
Date 3· 1-94 

Location ... 
Depth ... 
Type SOIL 

COlllllents ... 

Parameter Units Result Q 

ALUMINUM MG/KG 2620.000 
ANTIMONY MG/KG 2.600 UJ 

ARSENIC MG/KG 1.800 BJ 
BARIUM MG/KG 28.800 B 

BERYLLIUM MG/KG 0.180 B 
CADMIUM MG/KG 0.360 u 
CALCIUM MG/KG 2790.000 

CHROMIUM MG/KG 6.000 
COBALT MG/KG 4.400 B 
COPPER MG/KG 5.400 

IRON MG/KG 9580.000 
LEAD MG/KG 2.500 

MAGNESIUM MG/KG 1810.000 
MANGANESE MG/KG 128.000 

MERCURY MG/KG 0.060 B 
NICKEL MG/KG 3.000 B 

POTASSIUM MG/KG 647.000 B 
SELENIUM MG/KG 0.590 u 

SILVER MG/KG 1.100 B 
SODIUM MG/KG 458.000 u 

THALLIUM MG/KG 0.780 u 
VANADIUM MG/KG 25.900 

ZINC MG/KG 21.400 
CYANIDE MG/KG 0.530 u 

TITANIUM MG/KG 829.000 

B0BFH4 
3-2-94 . .. 

. .. 
SOIL . .. 

Result 

5230.000 
2.500 

10. 100 
42.700 
0.340 
0.410 

2060.000 
10.500 
9.300 

12.600 
22100.000 

4.400 
3140.000 

238.000 
1.900 
6.500 

713.000 
0.580 
1.900 

545.000 
0.760 

63.900 
51.600 
0.540 

2250.000 

Q 

UJ 

B 
B 

B 

B 
B 
u 
B 
u 
u 

u 

(.>.,! 
<..n 
r.....:: 
~ _. 
lf",,.~ :.c -u -... 



971352~ ~:~ I? 
WE STINGHOU SE/ HANF ORD 

1 

INORGANIC ANALY SIS DATA SH EET 
SAMPLE NUMBER : 

808FH2 
lab Name : SK INNER & SHERMAN LABS . Contra c t : 68 -02-0039 

lab Cc,de: SK INER Case No . : N4-03-042SAS No. : SD G No . : 808FH 2 

Lab Sample ID : 03123-01S 

Date Received : 03/10/94 

MatriY (soil/uater) : SOIL 

level (lou/med) : LOW 

% Solids : 88 . 3 

Concentration Units (ug/L or mg/Kg dry ueight) : MG/KG ~ 
I I 
I I 

:cAS No . Analyte ' Concentration:c: Q M 
I I I 
I _I _ , 

:7429-90-5 :Aluminum 26 20 I I "' I I 

: 7440-36-0 :Antimony ') , :-tn N - • t) 

p 
U\:f' p I 

I 

: 7440-38-2 :Arsenic 1. B :~ p : f?JJ 
: 7440-39-3 'Bariur,1 28 . 8 :s ,P 

:7440-41-7 Beryllium 0. 18 8 :P 
: 7440-43-9 Cadmium 0 . 36 LI :P 
: 7440-70-2 Calcium 2790 :P 
: 7440-4 7-3 Chromium 6 . 0 p 

: 7440-48-4 Cobalt 4 . 4 8 p 

:7440-50-8 Copper 5.4 p 

:7439-89-6 Iron 9580 p 

:7439-92-1 Lead 2 . 5 "' I p 

:7439-95-4 Magnesium 1810 p 

:7439-96-5 Manganese 128 p 

:7439-97-6 Mercury 0 . 06:B cv: 
: 7440-02-0 Nickel ~ .. 0 : 8: p 

'7440-09-7 , Potassium 647 : 8: p 

7782-49-2 Selenium 0 . 59:u: p 

7440-22-4 Silver 1 . 1 : 8: p . 
7440-23-5 Sc,dium 458 '-Wt p Vv 
7440-28-0 Thallium 0.78 u: p 

7440-62-2 Vanadium 25.9 p 

7440-66-6 Zinc 21. 4 p 

,Cyanide 0 . 53 u: CA 
I 7440-32-6 :Titanium 829 p I 

I I _, _ , 

Color Before: GREY Clarity Before : Teiture : MEDIUM 

Color After : GREY Clarity After : Artifacts : 

Comments: 

. 5120/11/ 

FORM I - IN ILM02.1 

002 
0 · 09 



WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER : 

80BFH4 
Lab Name : SKINNER & SHERMAN LABS . Contract : 68-02-0039 

Lab Code : SKINER Case No . : N4-03-042SAS No . SOG No . : B08FH2 

Matrix (soil/water) : SOIL Lab Sample IO : 03123-02S 

Level (low/med) : LOW Date Received : 03/10/94 

% Solids: 92 . 3 

Concentration Units (ug/L or mg/Kg dry weight) : MG/KGY 

CAS No . Analyte Concentration:c: Q : M 
I 
I 

74 29-90-5 :Aluminum 5230 I j ; 
I 

p I 

7440-36-0 :Antimony 2 . 5 '·lH- N p u:1" 
7440-38-2 :Arsenic 10 . 1 p 

7440-39-3 :Barium 42 . 7 p 

7440-41-7 :seryllium 0 . 34 B p 

7440-43-9 :cadmium 0 . 41 6 p 

: 7440-.70-2 :calcium 2060 p 

: 7440-4 7-3 :chromium 10.S p 

: 7440-4B-4 :cobalt 9 . 3 B p 

:7440-S0-B :copper 12 . 6 p 

:7439-89-6 : Iron 22100 p 
I 

:7439-92-1 : Lead 4 . 4 ~ p 

7439-95-4 :Magnesium: 3140 p 

7439-96-5 :Manganese: 238 p 

7439-97-6 :Mercury 1. 9 cv: 
7440-02-0 :Nickel 6 . 5 : ~: p I 

7440-09-7 :Potassium: 713 : a.: p 
7782-49-2 :selenium 0 . sa: u_: Ip 
7440-22-4 :silver 1 . 9 : s.: :P 
7440-23-5 :sodium 545 :~ :P LA.. 
7440-28-0 :Thallium 0 . 76:u~ :P 
7440-62-2 :vanadium 63 . 9 I -, :P 
7440-66-6 :zinc S 1. 6 I 

I :P 
:cyanide 0. 54: u: :cA, 

: 7440-32-6 :ritan~um 2250 :P I 
I 

I I I I 
I _I 1 __ 1 

Color Before : GREY Clarity Before : Teirture : MEDIUM 

Color After : GREY Clarity After : ArtifEicts : 

Comments: 
1/Wf·,J 
?j5/ZD/1i 

FORM I - IN ILM02 . 1 

003 
0~1n 



Attachment 4 

Laboratory Narrative and Chain-of-Custody Documentation 



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 

April 11, 1994 

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

REt"'09D r·r:~ov ' '{J - ~ ' 't;.,li '"->' ~ k 

Quality control Narrative 

Scope 
Two soil samples were submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on March 10, 1994 from TMA/Norcal. The 
samples were analyzed for the USEPA CLP Target Analyte List 
metals, titanium, and cyanide. The analyses were performed 
under TMA/Skinner and Sherman work order S403123. 

Methodology 
The samples were 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 recovery for antimony exceeded the control limit 
requirement. 

The laboratory duplicates for aluminum and lead exceeded the 
control limit requirements. 

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

Respectfully submitted, 

TMA/SKINNER & SHERMAN LABORATORIES, INC. 

Y~ f:0ot-eA·LV-Q 
st~fen R. Provencal 
Lead Chemist 

0 "12 



Westinghouse Pa!le 1 of , 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

006226 
Collector R. T. Sickle COlll)llny Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sarrpling Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipnent Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

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

Sarrple Date Time Nlllber and Type of r 
Nllllber * Collected Containers Analysis Required Preservative 

,~v/3,~J.q .$ 7- I· 'f4 oy.:-,, ( f) ':) ru,r1t c.:.~· - ✓v/1 r.,rp J 

BOBFH2 s / ~&,"..id (1) 250ml Gs , VOA CLP * 
--

BOBFH2 s ( • I (1) 250ml aG .,, Semi-VOA CLP 

BOBFH2 s \. I (1) 250ml Poly - Metals ·CLP TAL Tftaniun Mercury CPL 

BOBFH2 s \ '\. (1) 125ml G - Anions F, Cl, so4 EPA 300.0 

BOBFH2 s I (1) 125ml P/G - NOz N~ EPA 353.2 

n--~••"' - I - __ ..... - ·- .. - - , - , /' .-, 

u--• 1u .. ~ I J \ .1. J ,~v1111 e1u;:, --, .. ~. ----.. C T l uuu" 

BOBFH2 s I (1) 125ml G - Cyanide CPL 

BOBFH2 s (1) 125ml Gs - Kerosene 8015H 

BOBFH2 s ~/ \ 
(1) 1000ml Poly-- Gross Alpha/Beta EP-10; G111111111 Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 

I Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 

I Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
SE= Sediment Rel fnqufshed ABy /_ Date Time . A 

Received By A "' Air SL • Sludge 

2~ / ~ ?,r ~~r ~/,... 3./-7/94 JfJI rrl1J.1J,~ 
DL • Drun Liquids 

0?40 OS = Drun Sol ids SO = Sol id 
L • Liquid T = Tissue 

~jg/94- /)I~//~/,,// ,3/r</c;4 (Jf.30 0 • Oil \,I = \Jeter 
s • Soil \JI = \Jipe 

' ' I ~ 

1 -9-9'( 1 ~ fh~ I- lstv-- K · 0 IV.A--( 
X = Other 

(()I~ ~ 

LABatATORY SECTION Received By Title Date/T 1me ~ 
Final S~l• Dfspoaftfon Disposal Hetnoa: Disposed by: Date/Time: R. 

;;; ~j 



Westinghouse Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006228 

Collector R. T. Sickle Carpany Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay San-pl ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsi t e Property No, 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible S~le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

San-ple Date Time N l.llbe r and Type of 
Nl.ll'ber * Collected Containers Analysis Required 

BOBFH4 s , ·-2.-CIC/ orrv (1) 250ml Gs ✓ VOA CLP 

BOBFH4 s / I (1) 250ml aG ✓ Semi-VOA CLP 

BOBFH4 s I (1) 250ml Poly./ Metals ·CLP TAL TitaniLIII Mercury CPL 

BOBFH4 s ( \ (1) 125ml G ✓ 

BOBFH4 s \ ) (1) 125ml P/G ✓ 
- -- - .... -ouorll', .:> \ I \l) £:OUIIII dll!> 

BOBFH4 s l (1) 125ml G .J 

BOBFH4 s I I (1) 125ml Gs ./ 

BOBFH4 s \} (1) 1000ml Poly 
I j 

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

L-?T R'U PT: S-,c-P-'::_ 3/7/f4 
t1J ~A1, rl/~,1 ,-

LABORATORY SECTION 

_- J,fnal Sallple Disposition 
( 

~ 
A 

3/g-/c:;4 
g-~: 9 { 

Received By 

Disposal Method: 

Anions F, Cl, so4 EPA 300.0 

NOz NO:J EPA 353.2 
, 

- , , ----
vv1 v~• I "r-Td- r::i...3 -q'-< ----

Cyanide CPL 

Kerosene 8015M 

Gross Alpha/Beta EP-10; Gamna Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 
Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

*Matrix 
Time Received By A • Air 

" ' 
j},/J~'tPJd 

DL • DrLIII Liquids 
0746 DS • Drun Solids 

L • Liquid 

ov3tJ ?<'~ )),¥,<~ J /30_._ I<. · r3/vM 0 • Oil 
s • Soll 

/<91~ 
Title Date/Time 

D1sposeo by: Date/Time: 

Preservative 

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

7-t::t. 
"-._j 

Kl 
-i= 

-~ i ..r; 
Ii'"'-..,) 
--,,,:i 

Q> 

8 
C) 
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Data Validation Supporting Documentation 
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r..r., u 15·>u '"'1U'1r ·. ( a J (.. ·-• l1 rl .J 
; . WHC-SD-EN-SPP-002 , Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

PROJEcfi5• 

VALIDATOR: 

CASE: 

A 8 C 

DATA PACKAGE: 

SOG: 

ANALYSES PERFORMED 
LP/ICP 0 CLP/GFAA O CLP/Hg ~ CLP/Cyanide 

• SW-846/ICP • SW-846/GFAA O SW-846/Hg D SW-846 

SAMPLES MATRIX 

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

D 

D 

Is a case narrative present? •••••••••••••••• 

Comments: V wtvMJ ITT'::: ,!OMf:OYJ .. vuJ ~ lv f-rl.- · 

2. HOLDING TIMES 

• 
• 

.(§) 
·@ 

No 

No 

N/A 
N/A 

N/A Are sample holding times acceptable? •••••••••••• @ No 
Comments: __________________________ _ 

A-19 
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WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? . 
Are initial calibrations acceptable? •.•••••••.•• 
Are ICP interference checks acceptable? .••••••••• 
Were ICV and CCV checks performed on all instruments? • 
Are ICV and CCV checks acceptable? •••••••••• 

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

Comments: __________________________ _ 

4. BLANKS 

Were ICB and CCB checks performed for all applicable analyses? ~ No N/A 
Are ICB and CCB results acceptable? • • • • • • • • • • • • Yes @v N/A 
Were preparation blanks analyzed? ••••••••••••.•• ~ No N/A 
Are preparation blank results acceptable? • • • • • • • • • Yes@ N/A 
Were field/trip blanks analyzed? • • • • • • • • • • • • . Yes NNoo 0}:)N A 
Are field/trip blank results acceptable? • • • • • • • • • Yes ~ 
Comments: __________________________ _ 

5. ACCURACY 

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

.(§1' No 
•• Yes ~ 

.(@) No 
.. @) No 

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

~-v1- sc..,vJ < --:1K Comments: ,J v o 1v ~ ---------------..L...:-;---.--~i-5· -/'1-i 

O"lS 
A-20 
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INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? • •• • .. •• •••. • 
Are laboratory duplicate samples RPO values acceptable? . • j/t.f. 
Were ICP serial dilution samples analyzed? • ..•. 5fo?. 7

• • No 
Are ICP serial dilution %0 values acceptable? No 
Are field duplicate RPO values acceptable? • • • • • • • • Yes No 
Are field split RPO values acceptable? ••••• 
Comments: ·U. ~ c.,p;) 

l 

7. FURNACE AA QUALITY CONTROL 

Were duplicate injections performed as required? •. •. •. •• ·• YYeess NNoo ~(NI E~. 

Are duplicate injection %RSD values acceptable? . ~ 

Were analytical spikes performed as required? •••• Yes No AA 
Are analytical spike recoveries acceptable? • • •••• Yes No ~ 
Was MSA performed as required? • • • • • • • • • • . • Yes No ~ 
Are MSA results acceptable? •••••••••••••••••• Yes No C!!!J 
Comments: iU 1 ;J4tt¥ w, 0AA-t✓1 :y.✓I kt re£, (;,4l CY . 

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results · reported for all requested analyses? . . . . . . .Cw) No N/A 
Are all results supported in the raw data? . . . . . . . . . ., No N/A 
Are results calculated properly? . . . . . . . . . . . . • e No N/A 
Do results meet the CRDLs? . . . . . . . • y No N/A 
Comments: 

O · 1 S 
A-21 



0 
I 

N 
0 

SOG: 

COMMENTS:,Y\~ 

FIELD SAMPLE ANALYSIS 
ID TYPE 

1%~A-i:r -Cuf 
,,, .~ -----1c_f 
r/.1n r / r r.1 ~ 

yJ_ ,, --<, -;)-
rJDr/1 11 r )A., 

,, "~110 r/1 urt1 r 1, 

fJ DPJ C1-l. y Lk~ 
' p 

n _ _,, 'vH~ l tro/)'I/ 
~ 

HOLDING TIME SUMMARY 

VALIDATOR: f A_IY\/19?M 

D /C:.t. /7v~ <-/ --f ~//I -J-33 
I J 

DATE DATE DATE 
SAMPLED PREPARED ANALYZED 

111/ci'--i 3/2-1 /q'-f j /'?l hi.--/ 
'? !?- I q r../ t l 

?i/1(04' -,11y 11 tf ~, /y/tj~ 
"?!zJql../ J J, 

., 

?JJ,/t,._f 3(/&(1t./ ~/ I 1/4vj 
f 

-?il,z,/ 4 t-/ .1- l 

DATE :tf'/n/14 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

-z,o ID 

s·wfi<x 14 lo 

I '3 0 
j 7__, () 

(5 l 

J \ 

PAGE_.l__OF__L_ 

QUALIFIER 

~ 

J,, 

/14Tyvl_ 

L 

/;v,YV---

~ 
::0 
(I) 

< 

N 
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WESTINGHOU SE/HANFORD 

3 
BLANKS 

Lab Name : SKINNER & SHERMAN LABS . Contract : 68-D2-0039 

Lab Code : SKINER Case No. : N4-03-042SAS No .: SOG No . B0BFH2 

Preparation Blank Matrix (soil/~ater) : SOIL 

Preparation Blank Concentration Units (ug/L or mg/kg) : MG/KG 

I I I I 
Initial I I I I 

Ced i b . Continuing Calibration Prepa- I I I I 
Blank Blank (ug/L) rat i ,:in I I 

I I 
:Analyte (ug/L) c: C 2 C 3 c: Blank C: :M 

I I I _,,_, 
!Aluminum 15 . 0 U' ')') 01 8 1 1s . 0:u 24 . 1: B: I 4 . 634:s::P I -4ki~"" . u I 
:Antimony 12 . 2 L1:~ 12.2 u: 12 . 2: U 12 . 2:L1: 2.440'U::P 
:Arsen ic 3 . 0 L1: ~-:, . 4 s: 3 . 0:u 3 . 0:u: . 619 B :P 
:Barium 0 . 8 u: 0 . 8 u: 0 . 8:u 0 . 8:u: 78 B:: p 
:Beryllium 0 . 3 u: 0 . 3 u: 0 . 3:u 0.3:u: 0 . 060 u:: p 
:cadmium 1. 7 L1: 1. 7 u: 1. 7: U 1. 7:u • 0 . 340 u: : p 
:calcium 83 . 4,u: 83 . 4 u: 83. cu 83 . 4:u 101 . 090 B:: p 
:chromium 2.5 u: 2.5 u: 2.s:u 2 . 5 u 0.500,U :P 
:cobalt 2 . 9 u: 2.9 u: 2 . 9'U 2 . 9 u I 0 . 580 u :P 
' Copper 2 . 3 B: 2.8 8: 1. 6 u 1. 6 u 0 . 320 LI :P 
Iron 13 . 4 u: 13.4 u: 13. 4 u 13.4 u 8.554 B :P 
LeEid 1.8 U' 1.8 u: 1.8 LI 1 . 8 u 0 . 360 u :P 
Magnesium: 32 . 2 u 32 . 2 LI! 32 .2 LI 32 . 2 u 43. 188 B :P 
Manganese: 0 . 8 u 0.8 LI! 1. 0 B, 1.S 8 0 . 492 8 :P 
Mercury 0 . 1 LI 0 . 1 u: 0 . 1 u: 0. 1:u 0.050 LI :cv 
Nickel 4 . 4 u 4 . 4 u: 4 . 4 u: 4.4:u 0 . 880 LI :P 
Potassium 58.8 LI 58.8 L1: -60 . 8 B:, -90 . 0:s 41 . 734 BI: P 
Se lenium 2. 8 u 2.8 u: 2.8 u 2 . 8:LI, 0 . 560,u::P 
Silver 2 . 1 u 2 . 1 I u: 2 . 1 LI 2 . 1: LI 0 . 420:u:•p 
So dium 39.6 u 39 . 6:LI: 39.6 u 39 . 6 LI ~ -040:s} p 

!Thallium 3 . 7 u 3 . 7:u: 3. 7,U 3.7 u 0 . 740:u: p 

:vanadium 2 . 4 u 2 . 4: U: 2 . 4:u 2 . 4 u 0 . 480:u: p 

!Zinc 4 . 6 u, 4 . 9: B: 4 . 6: LI 4.6 u 2 . 886:B: p 

:cyanide 10 . 0 u: 10.0:u: 10 . 0:u 0 . s00:u: CA 
!Titanium 1. 2 u: 1. 2: U: 1. 4: B ,/ 1. 2 u 0 . 288:B: p I I 

I I I ,· I I ,_, '-; ,_, 

1 
{/4z,, Ir: ~f 

f!rRJAlv 
~ t½ ~1f 

FORM III - IN ILM02. 1 

~ -

-..J 

oos-
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WESTINGHOU SE/HANFORD 

SA 

SPI KE SAMPLE RECOVERY 
SAMPLE NUMBER : 

60BFH4 S 
La b Name : SK INNER & SHERMAN LABS . Contra c t : 68-02-0039 

La b Cc,de : SK INER Case No . : N4-03-042SAS No . : 

Ma t r ix (soil/uater) : SOIL 

% So lids for Sample : 92 . 3 

SDG No . : 80BFH2 

Level (lou/med) : LOW 

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

C,:,ntr o l: 
Limit I Spi ked Samt,le Sample Spike 

Analyte %R Result (SSR) c: Result (SR) c :Added ( SA) %R a : M 
I I I _, _,_, 

Aluminum : NR: 
ilntimony 75-125 58 . 6400 2 . 5177 u: 107 . 27: 04 .. 7 N :].> 
Arsenic 75-125 403 . 9776 10 . 1074 429 . 08: 91.8 p 

, Barium 75-125 436 . 7163 42 . 6869 429 . 08 : 91 . 8 p 

: Beryllium 75-125 10 . 4674 0 . 3364 8 10. 73: 94 . 4 p 

:cadmium I 75-125 10 . 2614 0 . 4148 8 10 . 73: 91. 8 p 

:calcium NR! 
!Chromium 75-125! 51 . 6503 10.5020 42 . 91 9;i . 9 p I 

I 

'Cobalt 75-125! 109.3464 9 . 3133 8 107 . 27 93.3 p I 
I 

Copper 75-125! 66 . 2562 12 . 6379 53 . 63 100 . 0 p I 
I 

Iron NR: 
lead 75-125: 104 .6 587 4 . 4389 , 107 . 27 93 . 4 p I 

I 

Magn e sium NR: 
Manganese 75-1 25: 319 . 9425 238 . 3738 107 . 27 7 6 . 0: p I 

I 

Mer c ury 75-1 25: 2 . 3357 1. 9102 0 . 54, 78 . 8! cv: 
Nic kel I 75-125' 105 . 5920' 6 . 5439 B' 107 . 27: 92 . 3: p I 

I 

Potassium NR : 
Selenium 75-125 392 . 7572 0 . 5778 u 429 . 08: 91 . 5 p I 

Silver n-12s 12 . 1215 1. 8532 8 10 . n : 95 . 7 p 

Sodium :NR 
Thallium 75-125 375 . 5511 0 . 7636 u 429 . 08 87 . 5 : P 
Vanadium 75-125 162 . 5972 63 . 8890 107 . 27 92 . 0 :P 
Zin c 75-125 158 . 7377 51 . 5524 107 . 27 99 . 9 :P 

,C yanide 75-1 25 28.2092 0 . 5417 u 27 . 09 104 . 1 :c A 
: Titanium 2257 . 8119 2253 . 5211 107.27 4 . 0 :P 

I -·--
Co mments : 

FORM V (Part 1) - IN ILM02 . 1 

012 
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MEMORANDUM 

TO: 200-UP-2 Project QA Record 

FR: Christina Jensen, Gold~r Associates Inc. Ci 
RE: VOLATILE ORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE: 

B0BFH4-TMA-733 (923-E418 TMA733S.UP2) 

INTRODUCTION 

This memorandum presents the results of data validation on data pacf<Jm]~~E?1£°1~~~~=-==-­
prepared by Thermo Analytical laboratory. A list of samples validate 
analyses reported and the method of analysis is provided in the follo 

SAMPLE ID 

BOBFH2. 
BOBFH4 
BOBFL4 

samp es were an 

SAMPLE DATE 

03/01/94 
03,.m.,94 
03;01f)4 

target compoun 

MEDIA 

SOIL 
SOIL 
SOIL 

vo aw e 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 with the exception of deficiencies identified below. 

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 



Data Package ID: B0BFH4-TMA-733 Analysis: Volatiles 

Completeness. The data package was complete for all requested analyses. A total of three 
samples were validated in this data package with a total of 99 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 

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. 

Calibration 

• The continuing calibration percent difference for bromomethane was 
unacceptable. Attachments 2 and 5 provide a summary of the data 
qualification applied, samples affected and supporting documentation. 

Laboratory Blanks 

• Methylene chloride, acetone, 4-methyl-2-pentanone, chloroform and 1,1,1-
trichloroethane were 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 were evaluated during 
validation and qualified as follows: 

• TICs were detected in the sample(s) and determined to be valid, resulting in 
qualification of the results as presumptive and valid UN). 

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. 

2 
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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 matrices) by the laboratory. The associated data 
should be considered usable fo r 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 decision 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. 

0 4 



Attachment 2 

Summary of Data Qualifications 
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DATA QUALIFICATION SUMMARY 

SDG: V~BATOR: DATE: ~llttlfl-. PAGE___l_OF_L 
..,, iJw.Wvv 

COMMENTS: 1/nl} frfftffut1--r1M11 - =r.~3 
COMPOUND QUALIFIER SAMPLES AFFECTED REASON 

ftz/\ C k U \ I AJ 1,UUJr.1 1 -1'1 / A:f rLl1 f ii ?'.:!ov1d1'r~:ih ? 75 
Viti fJit.u f O bli r,U l b1fl;j, 1 it- " Af7/./,_ fl , #-C', t./ /1;rt/;;:, r FiR/f1-FJ , T "" ✓I~ ii T) P~✓-J,,.~ /u h/. i wit_ . 

J4 (l _p~ 9 - ,.A.... ;11 '/ 
I 

t/ J111,}/JJ ;(Yd1dbt'1,)U , JL l!r!mfl./-Z. lxJEF&L/ ' 
11 f A 'iAM-:n-v /Iv\ LA- h1FffrLii 

I I( 7?. A v 1A / P1!Jt yLt./ ... 

B-7 o- G 
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Attachment 3 

Qualified Data Summary and Annotated Laboratory Reports 
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Validated Data SlAll8ry, Data Package: BOBFH4-TMA-733 

Sa~ BOBFH2 
Date 3-1-94 

Location ---
Depth ---
Type SOIL 

C0fl'lllents ---
Parameter Units Result Q 

CHLOROMETHANE UG/KG 12.000 u 
BROMOMETHANE UG/KG 12.000 UJ 

VINYL CHLORIDE UG/KG 12.000 u 
CHLOROETHANE UG/KG 12.000 u 

METHYLENE CHLORIDE UG/KG 12.000 u 
ACETONE UG/KG 16.000 u 

CARBON DISULFIDE UG/KG 12.000 u 
1,1-DICHLOROETHENE UG/KG 12.000 u 
1,1-DICHLOROETHANE UG/KG 12.000 u 

1,2-DICHLOROETHENE (TOTAL) UG/KG 12.000 u 
CHLOROFORM UG/KG 12.000 u 

1,2-DICHLOROETHANE UG/KG 12.000 u 
2-BUTANONE UG/KG 12.000 u 

1,1,1-TRICHLOROETHANE UG/KG 12.000 u 
CARBON TETRACHLORIDE UG/KG 12.000 u 
BROMOOICHLOROMETHANE UG/KG 12.000 u 

1,2-DICHLOROPROPANE UG/KG 12.000 u 
CIS-1,3-DICHLOROPROPENE UG/KG 12.000 u 

TRICHLOROETHENE UG/KG 12.000 u 
DIBROMOCHLOROMETHANE UG/KG 12.000 u 

1, 1,2-TRICHLOROETHANE UG/KG 12.000 u 
BENZENE UG/KG 12.000 u 

TRANS-1,3-DICHLOROPROPENE UG/KG 12.000 u 
BROMOFORM UG/KG 12.000 u 

4-METHYL-2-PENTANONE UG/KG 12.000 u 
2-HEXANONE UG/KG 12.000 u 

TETRACHLOROETHENE UG/KG 12.000 u 
1,1,2,2-TETRACHLOROETHANE UG/KG 12.000 u 

TOLUENE UG/KG 12.000 u 
CHLOROBENZENE UG/KG 12.000 u 

ETHYL BENZENE UG/KG 12.000 u 
STYRENE UG/KG 12.000 u 

XYLENES (TOTAL) UG/KG 12.000 u 

Q 

BOBFH4 
3-2-94 ------

SOIL 
---

Result Q 

11.000 u 
11.000 UJ 
11.000 u 
11.000 u 
11 .000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 

BOBFL4 
3-2-94 

---
---

SOIL 
---

Result Q 

10.000 
10.000 
10.000 
10.000 
10.000 
13.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 

u 
UJ 
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 

t....-..J 
u, 
~~ 
-&: .. 
~.l. 
_r. 
~ 
CD 



000075 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH2 
Lab Name: ~T~MA=---/~AR=L=I=--------- Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No. : 03039 SAS No. : ___ N"""A __ _ SDG No. : ___ N"""A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403039-03A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314R10 

Level: (low/med) LOW Date Received: 03/09/94 

% Moisture: not dee.~ Date Analyzed: 03/14/94 

GC Column: ~PA=C=K __ _ ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Volume: 

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

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3-~-------Chloroethane 
75-09-2---------Methylene Chloride iZ-
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) --67-66-3---------Chloroform 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55 .. -6- - - - - - - - -1, 1, 1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2---------Bromoform 

12 
12 
12 
12 
-a-
16 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

108-10-1--------4-Methyl-2-Pentanone 1-Z. ·-3-
591-78-6--------2-Hexanone 12 
127-18-4--------Tetrachloroethene 12 
79-34-5--- - -----1,1,2,2-Tetrachloroethane 12 --108-88-3--------Toluene 12 
108-90-7--~-----Chlorobenzene 12 
100-41-4--------Ethylbenzene 12 
100-42-5--------Styrene 12 
1330-20-7-------Xylene (total) 12 

FORM I VOA 

___ (uL) 

Q 

u 
.tf-
u 
u 
-Btr 
.a_ 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
-BJ-
u 
u 
u 
u 
u 
u 
u 
u 

3/90 9 



lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENT IFIED COMPOUNDS 

Lab Name: =T~MA=-=-/=AR=L=I ________ _ Contract: _W_H-C ___ _ 

000076 
EPA SAMPLE NO. 

B0BFH2 

Lab Code: TMALA Case No.: 03039 SAS No. : ~N-A __ _ SDG No. : ____ NA ____ _ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5 . 0 (g/mL) _G_ 

Level: (low /med) =L=OW"'"-_ 

% Moisture: not dee . _li 

GC Column: -=-P=A=C=K __ _ ID: 

Soil Extract Volume: 

Number TICs found: __ o 

2. 00 (mm) 

(uL) 

Lab Sample ID: A403039-03A 

Lab File ID: 40314R10 

Date Received : 03/09/94 

Date Analyzed: 03/14/94 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (UL) 

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

v~~ 
FORM I VOA-TIC 0s/14 /~ ~ 



UUUU77 

lA EPA SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFH4 
Lab Name: ~T~MA=--=-<-/~AR=L=I=---------- Contract: ~WH=C ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No. : .... N=A'--- SDG No.: .... N .... A ___ _ 

Matrix: {soil/water) SOIL Lab Sample ID: A403039-01A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40314R09 

Level: (low/med) LOW Date Received: 03/09/94 

% Moisture: not dee. __ 7 Date Analyzed: 03 /14 /94 

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

Soil Extract Volume: 

2.00 (mm) 

{uL) Soil Aliquot Volume: ___ (uL) 

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

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

FORM I VOA 

\ \ 
\\ 

vtvf;BJAI 

11 
11 
11 
11 
--5-
"';j 

11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

0slt~ltt1 

Q 0 -
u 
e-
u 
u 
!t.T 
B,:r 

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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lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA=-=-/=AR==L=I.__ _______ _ Contract: _WH_c ___ _ 

000078 
EPA SAMPLE NO. 

B0BFH4 

Lab Code: TMALA Case No.: 03039 SAS No. : =N=A.__ __ SDG No. : ___ NA=---

Matrix: (soil/water) SOIL 

Sample wt/vol: 5 . 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __ 7 

GC Column: ~P=A=C=K __ _ ID: 

Soil Extract Volume: 

Number TICs found: __ o 

2. 00 (mm) 

(uL) 

Lab Sample ID: A403039-01A 

Lab File ID: 40314R09 

Date Received: 03/09/94 

Date Analyzed: 03/14/94 

Dilution Factor: 1.0 

Soil Aliquot Volume: __ (uL) 

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

FORM I VOA-TIC 

\)e.vi ~RA 
ss/,q/, 1 



Q'] p:5')U rlLtLl 'jC 
). ii J, l -, .. C, I ,J 

000079 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFL4 
Lab Name: ~T~MA==-/=AR=L=I,.._ _______ _ Contract: ~WH==C ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No.: =NA=-=--- SDG No . : ~NA~--

Matrix: (soil/water) SOIL Lab Sample ID: A403039-02A 

Sample wt/vol : 5. 0 (g/mL) _G_ Lab File ID: 40314R06 

Level: (low/med) LOW Date Received: 03/09/94 

% Moisture: not dee. __ o Date Analyzed: 03 /14 /94 

GC Column: ~PA~C=K __ _ ID: 2. o o (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Volume: ___ (uL) 

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

74-87-3 - --------Chloromethane 
74-83-9---------Bromomethane --------
75-01-4---------Vinyl Chloride --------75-00-3 - --------Chloroethane 

-:------:---:-------
75-09-2- - - - - - - - -Methylene Chloride 
67-64-1 - ---- - ---Acetone ------
75-15-0---------Carbon Disulfide -------75-35-4---------1,l-Dichloroethene ------75-34-3---------1,l-Dichloroethane --,,---=--=---
540-59-0---- - - - -1,2-Dichloroethene (total) 
67-66-3--- - -----Chloroform --.,.----------107- 06-2- - - - - - - - l, 2 - Dichloroethane 
78-93-3--- - -----2 - Butanone ------

~~=;;~~=========~~;b~~T~!~~;~~~~;~~~e ___ _ 
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-- - ------1,1,2-Trichloroethane ----71-43-2--- - -----Benzene ----,-----------10061-02- 6- - - - - -trans-1, 3 - Dichloropropene 
75-25-2- - --- - ---Bromoform ________ ==== 
108-10-1--------4-Methyl - 2-Pentanone -----591-78-6--------2-Hexanone 
127-18-4--- - ----Tetrachlor_o_e_t_h_e_n_e _____ _ 
79-34-5---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene _________ ~~--~-
108-90-7-- - -----Chlorobenzene --------100 - 4 l - 4 - - - - - - - - Ethyl benzene ---------100-42-5-- - -----Styrene -,-------,---,----------1330-20- 7- - - - - - -Xylene (total) --------

FORM I VOA 

10 u 
10 .g... 

10 u 
10 u 

10 -r .f3,;f-

13 ~ 

10 u 
10 u 
10 u 
10 u 

10 ·-± .BJ 
10 u 
10 u 

· o ~ -Bir 
I 10 u 

10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

10 -3- 13"w 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 
10 u 

V 2,/if 2,q 

Cj5llq('11 

LA.. 
l)... 

"1 3 
3/90 
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lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA::..:.L-/~AR=L=I=------------ Contract: ~WH=C=-------

000080 
EPA SAMPLE NO. 

B0BFL4 

Lab Code: TMALA Case No.: 03039 SAS No. : =..,Nc:.oA,__ __ SDG No. : =N==A'---_ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __ o 

GC Column: ~P~A=C=K __ _ ID: 

Soil Extract Volume: 

Number TICS found: __ l 

2. 00 (mm) 

(uL) 

COMPOUND NAME 

Lab Sample ID: A403039-02A 

Lab File ID: 40314R06 

Date Received: 03/09/94 

Date Analyzed: 03 /14 /94 

Dilution Factor: 1.0 

Soil Aliquot Volume: __ (uL) 

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

RT EST. CONC. Q CAS NUMBER 

1. 
============================ ======== ============= ===== 
UNKNOWN HYDROCARBON 26.70 

FORM I VOA-TIC 

ve.,,y ·,~J 
c;sltcil~i,{ 

13 

0 
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Laboratory Narrative and Chain-of-Custody Documentation 



05-02-94 04:06PM FROM TMA/C ''
1ULt r TO NOR CAL 

.. t'.1 I I~ P002/ 007 

0000td. 

CASE NARRATIVH 

LABORATORY 

CASE 

CONTRACT ID 

SOO RECEIPT DATE 

TMA/ ARL I 

03-039 

WESTINGHOUSE HANFORD COMPANY 

March 09, 1994 

1.0 DESCRIPTION OF CASE: 

2.0 

3.0 

R- 9 5% 

Three soil samples were 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 for Kerosene (K) were analyzed according to the 
SW-846 Method 8015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

BOBFH4 A4-03-039-01A V SOIL 
BOBFH4 A4-03-039-01B sv SOIL 
BOBFH4 MS A4-03-039-01C sv SOIL 
B0BFH4 MSD A4-03-039 - 01D sv SOIL 
B0BFH4 A4-03-039-01G K SOIL 
B0BFL4. A4-03-039-02A V SOIL 
B0BFL4 MS A4-03-039-02B V SOIL 
.B0BFL4 MSD A4 ·· 03 - 039-02C V SOIL 
B0BFH2 A4-03-039-03A V SOIL 
B0BFH2 A4-03-03!) - 03B sv SOIL 
B0BFH2 A4-03-039-03E K SOIL 
B0BFH2 MS A4-03-039-03F K SOIL 
B0BFH2 MSD A4-03-039-03G K SOIL 

COMMENTS : 

3,1 SHIPPING AND DOCUMENTATION : 

All of the samples were receiv~d i ntact· and properly documented. 

3 . .2 A?-JALYSIS 

3 . 2.1 VOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL: 

The samples were analyzed by heated purge withi n the CLP sow 
holding times. 

Several TCL analytes were detected at various concentrations 
above or below the CRQL in each of the samples, including the 
blank, MS, and MSD. 

F ROM TMA/CALIFORN I A 818 359 503 6 05 - 02-94 03 : 02PM P002 #49 



05-02-94 04:06PM P003/0 07 
000073 

R•94.% 

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

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 . 

Pentachlorophenol was detected at a co11.cent:ration that 
exceeded the calibration range of the instrument in sample 
B0BFH4MSD. Then:~fore, the analyte was 11 E 11 qualified. 

The matrix spike recoveries of 2,4-Dinitrotoluene were 
slightly above the QC limits for both the MS and the MSD 
samples. The high recoveries were attributed to an efficient 
extraction and analysis. In accordance with the 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 03/26/94 and was analyzed 
according to the SW-846 Method 8015M. The %RSD in the all of 
the initial calibrations aud the %D in the continuing 
calibrations were below their ?.Q;:- and 15% limits, 
respectively. 

All of the QC criteria were within the limits specifiad by the 
EPA CLP SOW. 

SAMPLE NOTES 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the required 
holding times. Approximately 20 g of each sample were 
extracted and concentrated to 5 mL. 

The surrogate o-Terphenyl was added to each sample, and the 
recoveries ranged from 68t to 77~. 

FROM TMA/CALIFORNIA 818 359 5036 05-02-94 03:02PM P003 ~49 



05-02-94 04 :06PM U ~'llll':i TO NORCAL ff',, I 1:1 P00?/ 007 
Q()C)O 7-i 

The matrix gpike and matrix spike duplicate recoveries for 
Kerosene were 73\ und 77~, respectively . 

All of the QC results were within the limits sp~cified by the 
SW-846 Method· 8015M. 

We certify that this data package is in compliance with the terms and 
conditions of th~ contract, both technically and for c:ompleteness, for 
other than the conditions detailed above. Release of the data in this 
hardcopy data package and in the computer-readable data submitted on 
diskette is authorized by the Laboratory Manager or his designees, as 
verified by the following signatures . 

~~ 
Nicole Roth 5/i/11 
Program Manager 

F ROM TMA/ CALIFORNIA 

Maureen Parrish 
Program Manager 

8 18 3 5 9 5 036 

0 ., l 8 

05-0 2- 94 03 : 0 2 PM P007 # 4~ 



Westinghouse , - Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006226 

Collector R. T. Sickle COlll)llny Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sa"°"ling Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible Sa~le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

Date Sa"°"le Time Nuiber and Type of 
Nurber * Collected Containers Analysis Required 

/7w/3/'t11 5 7-1-C/4 (,ly.:o (f) ~S-<.)A1t Cs - ✓u,1 r.~p 

BOBFH2 s / c,¢" (1) 250ml Gs , 
BOBFH2 s ( ·1 (1) 250ml aG ,, 

BOBFH2 s \. l (1) 250ml Poly -
BOBFH2 s \ '\. (1) 125ml G -
BOBFH2 s \ ( I ) 125ml P/G -
--nf""lll'I - I . - --- .. -
UVUI II<. oJ I ' 

\ .l J '-J VIII I <lU;) 

BOBFH2 s I (I) 125ml G -I 

BOBFH2 s (1) 125ml Gs -
BOBFH2 s ~/ \ 

(1) 1000ml PolY"' 
I 

I 

Chain of Possession (Sign and Print Names) 
Relfnqul shed ABy /_ Date 

/::Z...P __/ ~ /-/. 5'~r A-'/_.,. 3-/-7/ 94 
. =?/g/94- / hf ~pr!/ .,I/ ,- ~ 

l.AB(lRATCltY SECTION 

Ffnel S.ple D1spoa1t1on 
I...J 

..... 
<D 

Received By 

Disposal Hethod: 

,3/r:/:94 
3 - 9 · 9'( 

VOA CLP 

Semi -VOA CLP 

Metals ·CLP TAL Titaniun Mercury CPL 

Anions F, Cl, so4 EPA 300.0 

N02 N°l EPA 353.2 

- "I - ~ I /? , / ,,P 

-- ~~-

__ , 

' T 
{ - - wuuu 

Cyanide CPL 

Kerosene 8015M 

Gross Alpha/Beta EP-10; Gamna Spec . Cs-134/137, Co-60, K-40, Eu-152/154/155, 
Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
U-235/ 234/ 238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81 , 5; I- 129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

*Matrix 
Time Received By A "Air . " 

0740 A Jt ?fit LleL~ 
DL • Orun Liquids 
OS = Drun Sol ids 
L • Liquid 

(Jf.30 0 • Oil 
s • Soll 

(t) I') 1 ./. ~~ f lst.l,4-- JL_. f!> I V,A.,( 

Title Date/Tune 

D1spo11ed by: Date/Time: 

'..O 
- .j 

< i-'1 
• i Preservative · 

I,.!, 
I'-,.} 

,i,J:: 

1 1'-,,_)_ 
.I::::. 
,r::. 

. ,,,0 

SE= Sediment 
SL" Sludge 
SO= Solid 
T = Tissue 
\I = \later 
\II = \lipe 
X = Other 

~ 

0 
<'.S 

J 



0 
( 

N 
0 

Pa e of Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

006228 

C~ny Contact C • A. Row l ey Telephone 372-3293 Collector R.T. Sickle 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay 

Pipeline 
Sarrpl ing Locations 216-U-8 Crib 

Ice Chest No. Bill of Lading/Airbill No. 

Method of Shipment Air Overnight 
Shipped to TMA 
Possible Saq>le Hazards/Remarks None Detected 
Special Handling and/or Storage Kee COO l 

Sarrple Date Time Nuiber and Type of 
* Collected Nuiber Containers 

BOBFH4 s ~-2-C/(/ or.rv (1) 250ml Gs ✓ 

BOBFH4 s / / (1) 250ml aG ✓ 

BOBFH4 s I I (1) 250ml Poly./ 
BOBFH4 s ( \ ( 1) 125ml G ✓ 

BOBFH4 s \ ) ( 1) 125ml P/G ✓ 
-- ' I -ouu,n't ,;) \ I \l) t.::>U1111 Cl\l :> 

BOBFH4 s ' (I) 125ml G .I 

BOBFH4 s I ) ( 1) 125ml Gs ./ 

BOBFH4 s V * (1) 1000ml Poly 
j 

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

:e... ~ _A!~ PT 5'",c.P,I:_ 3/7/f4 
}JI ':»A"' Yl/ ~4 a1i/q4 ,- - • f 

~-~-9{ 
LABORATORY SECTION Received By 

Final Sanple Dfsposftfon 
Disposal Metnoo: 

VOA 

Semi-VOA 

Offsite Property No. 

Field Logbook No. 

SPECIAL INSTRUCTIONS 

Analysis Required 

Metals -CLP TAL Titanillll Mercury 

Anions F, Cl, so4 
N02 N~ - , / --, ._,~ ~ , -.,. ./ <Ir r :i..3 -q'-< 
Cyanide 

Kerosene 

CLP 

CLP 

CPL 

EPA 300.0 

EPA 353.2 
-----

CPL 

8015M 

Gross Alpha/Beta EP-10; Gamna Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 
Ru-106, Na-22 RC-30; Total Uraniun EA-01C; 
U-235/234/238 1:P-70, 71, 5; Np-237 RC-101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

*Matrix 
Time Received By A = Air 

" ' 
l)Jf ~ 'If) ddA 

DL a Drun Liquids 
6746 DS = Drun Solids 

L = Liquid 
00_'"30 1<~hM-<~J f!>l-',,,_ JI_,' r3/UM 0 = Oil 

s • Soil ,~,, 
Title Date/Time 

Disposed by: Date/Time: 

· ,o 

<"'1 
I I1 

Preservative 1 ~ 
1' 
-= ._._., 
.c. 

:,g 

SE= Sediment 
SL= Sludge 
SO = Sol id 
T "'Tissue 
\,I = \.later 
\,I( = \.lipe 
X = Other 

~ 

8 
C) 



Attachment 5 

Data Validation Supporting Documentation 



tf"' I 1.5zu "''llS? ,. ./ n J I i1 I 1. 
WHC-SD-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

VALIDATION A B C 
LEVEL: 

PROJECT: DATA PACKAGE: 

LAB: 
CASE: - ::/-3?:, SDG: 

ANALYSES PERFORMED 
}Q--CLP Votat.1n 0 SW-846 8240 D SW-846 8260 D CLP 

(cap columnl (packed columnl Semivolatilee 

• • D D 

SAMPLES/MATRIX S<PHS 

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

D 

DATE: 

D SW-846 8270 D SW-848 
(cap column) (packed column) 

D D 

Comments: VM1p~6Y1 pVptnw/ h; WJ-fL 

.... {ev No 
.@) No 

2. HOLDING TIMES 

N/A 
N/A 

Are sample holding times acceptable? •••••••.••••• ~ No N/A 
Comments: __________________________ _ 

A-1 
0"22 



er, ·11.sz~1 ~'us·l: ] l I J ., i. ,, I ... , ·~' 

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

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

3. INSTRUMENT TUNING AND CALIBRATION 
Is the GC/MS tuning/performance check acceptable? . • •... @ No N/A 
Are initial calibrations acceptable? •• • •••••.... -~ No N/A 
Are continuinfl calibrations acceptable? ..••...•...• Yes @ N/A 

Comme~ts: ~ 1o D t~{~\;~¼ ~ £~, v:t1, ]=~ 5 • Q___:j~ _)','>~[AAA__ _;W 

4. BLANKS 

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

5. ACCURACY 

. <fij) 
• • • • • . • Yes 

• • • • • • Yes 

Were surrogates/System Monitoring Compounds analyzed? •.•. ·@ No 
Are surrogate/System Monitoring Compound recoveries acceptable?0® No 
Were MS/MSO samples analyzed? •••••.•.•••••.•.• ~ No 
Are MS/MSD results acceptable? • • • • • • • • • • . •.• (!§) No 
Comments: 

N/A 

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

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

A-2 



WHC-SO-EN-SPP-O02, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 
Are MS/MSD RPO va1ues acceptable? •.•. •. 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? •.• • . • Yes 

Noi 
No N ' 
No 

Comments: __________________________ _ 

7. SYSTEM PERFORMANCE 
Were internal standards analyzed? 
Are internal standard areas acceptable? •.•••• 
Are internal standard retention times acceptable? • 

••• ~ No 
...... @ No 
. . . . . . @) No 

N/A 
N/A 
N/A 

Comments: __________________________ _ 

8. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? ••• .. cfJ 
Is compound quantitation acceptable? ••••••••••• • • Yes 
Comments: 11v,:u __ WW 1~ Iec k /l{ 1J ed eJ . 

' 0 

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 identified and coded all TIC? . . . -rJ 
Comments: 

A-3 

No N/A 
No ~ 

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

" 2 4 



0:, 
I 

I-A 

0 

HOLDING TIME SUMMARY 

SDG: VALIDATOR: (/~ ,IA 4/.,L;l 

COMMENTS: f J (JI/-- JJ f/ A ~ L/-TJLl4 -~:J-33 
I ✓ 

. 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 
IL .-,.h. 
Y Y I /Yll n ,,. \ J()/J--f -;z,/1 /qt/ / 7/1t1/ f✓ 
brsPYFr/t,{ I -~/zlrL/- / 
hfi-f#:iL/ \J, '!-i11 I 1 t/ / -. . ✓ I 

DATE: 571~/ft,V 
' 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

/ 13 
/ I~ 

/ I~ 

PAGE_L_OF / 

QUALIFIER 

~ 

I 
. _J 

= 
u-.! 
<..n 
r-,.; 

:ie::.· 

c;'~i 
Ul ,,.-

Cf' µ1 
rrf--l I 
:z 

I 
Ul 
"'C 
"'C 
I 

C> 
0 
N .. 
::0 
(t) 

< 
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7A 000178 
VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: ~T~MA!:..:.L/~AR=L~I"--------- Contract: ~WH=C'-----

Lab Code: TMALA Case No.: 03039 SAS No. : ,:,.:N"""A,...._ __ SDG No . : =N=-=A~-

Instrument ID: ~4=5~0~0 __ 

Lab File ID: 40314R01 

Heated Purge: {Y/N) L_ 

Calibration date: 03/14/94 Time: 834 ~~--
Init. Calib. Date{s): 02/02/94 

GC Column: =P=A=C=K,__ __ ID: 

Init. Calib. Times: 

2. 00 {mm) 

--
COMPOUND RRF RRF50 

=====================-======= ====== ====== 
Chloromethane 1. 842 1.902 
Bromomethane 1.284 0.923 
Vinyl Chloride 1.585 1. 466 
Chloroethane 0 . 873 0.923 
Methylene Chloride 1.375 1. 360 
Acetone 0.754 0.813 
Carbon Disulfide 4.081 3.828 
1,1-Dichloroethene 1.371 1.308 
1,1-Dichloroethane 2.990 2.811 
1,2-Dichloroethene {total) 1.402 1.465 --Chloroform 2.811 2.655 
1,2-Dichloroethane 1.836 1. 614 
2-Butanone 1.485 1.459 
1,1,1-Trichloroethane 0 . 614 0.484 
Carbon Tetrachloride 0.495 0.426 
Bromodichloromethane 0.804 0.663 
1,2-Dichloropropane 0.507 0.458 
cis-1,3-Dichloropropene 0.651 0.618 
Trichloroethene 0.443 0.438 
Dibromochloromethane 0.621 0.639 
1,1,2-Trichloroethane 0.395 0.373 
Benzene 0.934 0.933 
trans-1,3-Dichloropropene __ 0.600 0.531 
Bromoform 0.429 0.439 
4-Methyl-2-Pentanone 0.976 1.064 
2-Hexanone 0.759 0.824 
Tetrachloroethene 0.381 0.425 
1,1,2,2 - Tetrachloroethane 0.860 0.982 --Toluene 1.049 1.223 
Chlorobenzene 0.950 1.027 
Eth;(_lbenzene 0.458 0.471 
Styrene 0.912 0 . 956 
Xylene {total) 0.483 0.482 

1140 

MIN 
RRF %D 

===== ------------
0 . 010 
0.100 1~~ "1) 
0.100 7.5 
0.010 -5.7 
0.010 1.1 
0.010 -7.8 
0.010 6.2 
0.100 4 . 6 
0.200 6.0 
0.010 -4.5 
0.200 5.6 
0.100 12.1 
0.010 1.8 
0.100 21.2 
0.100 13.9 
0.200 17.5 
0.010 9.7 
0.200 5.1 
0.300 1.1 
0.100 -2.9 
0.100 5.6 
0.500 0.1 
0.100 11.5 
0.100 -2.3 
0.010 -9.0 
0.010 -8 . 6 
0.200 -11. 6 
0.500 -14.2 
0.400 -16.6 
0.500 -8.1 
0.100 -2.8 
0 . 300 -4.8 
0.300 0.2 

02/02/94 

1459 

MAX 
%D 

----

25 . 0 
25.0 

25.0 
25.0 

25.0 
25.0 

25 . 0 
25 . 0 
25.0 

25.0 
25.0 
25.0 
25.0 
25 . 0 
25. o· 
25 . 0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

----------------------- =================-=====--===-========= 
Toluene - dB -=----------Brom of 1 u or ob en z en e ---::-----1, 2 - Di ch lo roe thane - d 4 ----

0.851 
0.670 
1.458 

0 . 979 0.010 
0 . 778 0.200 
1.136 0.010 

-15.0 
- 16.1 25.0 
22.1 

All other compounds must meet a minimum RRF of 0.010. 

FORM VII VOA 3 / 90 



000189 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLK0314R 
Lab Name: =T~MA"-'-'-/=AR==L=I'---------- Contract: ~WH=C ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No.: SDG No. : =N=-=A'---_ 

Matrix: (soil/water) SOIL Lab Sample ID: SBLK0314 

Sample wt/vol: S. 0 (g/mL) _G_ Lab File ID: 40314R03 

Level: (low/med) =L~OW~- Date Received: 

% Moisture: not dee. Date Analyzed: 03/14/94 

GC Column: ~P=-=A=C=K __ _ ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Volume: 

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

74-87-3---------Chloromethane 
74-83-9---------Bromomethane --------
75-01-4---------Vinyl Chloride 
75-00-3 - --------Chloroethane --------
75-09-2---------Methylene Chloride _____ _ 
67-64-1---------Acetone 
75-15-0---------Carbon -D~i_s_u~l~f~i~d~e-------
75-35-4---------1,1-Dichloroethene ------75-34-3---------1,1-Dichloroethane ------540-59-0--------l,2-Dichloroethene (total) 
67-66-3---------Chloroform --.,.....--------107-06 -2 - - - - - - - -1, 2 -Dichloroethane 
78-93-3---------2-Butanone ------
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride----
75-27-4---------Bromodichloromethane -----78-87-5---------1,2-Dichloropropane ____ _ 
10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene ---
124-48-1--------Dibromochloromethane -----
79-00-5---------1,l,2-Trichloroethane ----71-43-2---------Benzene -----------10061 - 02 - 6 - - - - - - trans - 1, 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---------1,1,2,2-Tetrachloroethane 
108-88-3--------Toluene _________ ~----~-
108-90-7--------Chlorobenzene --------100 - 41 - 4 - - - - - - - - Ethyl benzene ---------100-42-5--------Styrene --,-------------1330-20-7-------Xylene (total) --------

FORM I VOA 

UG/KG 

u 
u 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

Q 

1 o___.-t,,u.-::,,. 

10 
10 
10 
10 
10 
10 
10 

J 
u 
u 
u 
u 
u 
u 
u 
u 

(uL) 

)(.'JD-= tC ' 
x IO ·==-lifl 

xs=/C 

X 5 -;;- /0 

X/0-=::.ZC 

~27 
3/90 



TO: 

FR: 

MEMORANDUM 

200-UP-2 Project QA Record 

' Christina Jensen, Gold_er Associates Inc. C( 

\ ~ RECEIVED U) I 

\~ TQO 11..~ 19, 1994 
\ .. " / \ <"~ ' 'v i 

\ . 0 G.,'" 
" ?-e, - >v" - Bl LL g\.'::!\. 

RE: GENERAL GC DATA VALIDATION SUMMARY FOR DATA PACKAGE: BOBFH4-
TMA-733 (923-E418 TMA733G.UP2) 

INTRODUCTION 

This memorandum presents the results of data validation on data package B0BFH4-TMA-733 
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 

BOBFH2 
BOBFH4 

SAMPLE DATE MEDIA 

SOIL 
SOIL 
SOIL 

ANALYSIS 

SEE NOTE 1 

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 

rn@rn~w~ s 
------~ . i I 

i ' . 
MAY 3 I 1994 

Sample Result Verification. All sample results were supported in the ' . 
I r, ,.. u ._ -t --,_, ~r~ 

D • L" . D . 1· . 1 :\JAU O~TION QJ:t 1,., h11t: :. election muts. etection urut goa s were met for all sample result:sl as specified'" ms'DU 
reference analytical method. I Li 

~ 

1 



Data Package ID: B0BFH4-TMA-733 Analysis: General GC 

Completeness. The data package was complete for all requested analyses. A total of two 
samples were validated in this data package with a total of two 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. 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

No minor deficiencies were 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. 

2 



Attachment 1 

Glossary of Data Reporting Qualifiers 



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 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 decision 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 UN) 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. 



g·., ~ 3· S')U ,-,\Ll6'? 
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Attachment 2 

Summary of Data Qualifications 



WHC-SD-EN-SPP-002 

DATA QUALIFICATION SUMMARY 

SDG: VALIDATOR: DATE: 05/20/94 PAGE...L OF_l_ 
C.JENSEN 

COMMENTS: General GC Package B0BFH4-TMA-733 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

no data qualification applied 



Attachment 3 

Qualified Data Summary and Annotated Laboratory Reports 



Validated Data SU111111ry, Data Package: B0BFH4·THA·733 

Sarrp# BOBFH2 
Date 3· 1 ·94 

Location ... 
Depth ... 
Type SOIL 

Cooments ... 

Parameter Units Result Q 

KEROSENE MG/ICG 5.000 u 

B0BFH4 
3·2·94 . .. 

. .. 
SOIL . .. 

Result 

5.000 

Q 

u 

L~ 
U'1 
f'.,} 
,,r. 
* r--~'I 
~ a..., 
u7 



·0004DS-
'IMA Inc. REPORT Work Order# A4-03-039 

Received: 03/09/94 Results by Sairple 

SAMPLE ID =B~O~B~FH2='----------- FRACTION 03R TEST CODE 8015MS NAME RPA 8015M KXTRACT. 

Date & Time Collected ;0~3~{0~1~{~9~4=------

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Matrix : ~S~O~I~L __ 
Date Analyzed: 03/27/94 

Dilution factor: 1.00 
Concentration Units: mg/Kg 

Sample 
Compound Result 

Kerosene Range ND 

ClO - Cl6 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

l?QL 

5 

NA 

NA 

NA 

ND Not detected at the specified limits 

% RECOVERY SURROGATES COMPOUNDS 
o-Terphenyl _7_7 __ 

Form I 

Category _____ _ 

O ,., 0 S 



'114A Inc. RBPORT Work Order # A4-03-039 

Received: 03/09/94 Results by Sample 

SAMPLE ID =B'-"0=B-=-FH=-=4 _________ _ FRACTION 0lG TEST CODE 80 15MS NAME EPA 8015M EXTRACT. 

Date & Time Collected 03/02/94 Category 

MODIFIED 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Matrix: =S=O=I=L __ 
Date Analyzed: 03/27/94 

Dilution factor : 1.00 
Concentration Units : mg/Kg 

Sample 
Compound Result 

Kerosene Range ND 

Cl0 - C16 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

PQL 

5 

NA 

NA 

NA 

ND Not detected at the specified limits 

% RECOVERY SURROGATES COMPOUNDS 
o-Terphenyl =6=8 __ 

Form I 

1 s;zo/q1' 

Q -



Attachment 4 

Laboratory Narrative and Chain-of-Custody Documentation 



05-02-94 04:06PM TO NORCAL PD02/0 07 

0OO0,a 

CASE NARRATIVE 

LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

TMA/ARLI 

03-039 

WESTINGHOUSE HANFORD COMPANY 

March 09, 1994 

1.0 DBSCRIPTION OF CASE: 

2.0 

3.0 

R- 95% 

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

SAMPLB LIST : 
ANALYSIS 

WESTINGHOUSE ID L@ ID REQUESTED MATRIX 

BOBFH4 A4-03-039-01A V SOIL 
BOBFH4 A4-03-039-01B sv SOIL 
B0BFH4 MS A4-03-039-01C sv SOIL 
BOBFH4 MSD A4-O3-O39 - 01.D sv SOIL 
BOBFH4 A.4-03-039-0lG K SOIL 
BOBFL4 A4 - 03-039-02A V SOIL 
BOBFL4 MS A4-03-039-02B V SOIL 
B0BFL4 MSD A4 ·· 03-03 9-02C V SOIL 
BOBFH2 A4-03 - 039-03A V SOIL 
BOBFH2 A4-03-03!)-03B sv SOIL 
BOBFH2 A4-03-039-03E K SOIL 
B0BFH2 MS A4-03 - 039-03F K SOIL 
BOBFH2 MSD A4-03-039 - 03G K SOIL 

COMMENTS : 

3,1 SHIPPING AND DOCUMENTATION: 

All of the samples were receiv~d intact and properly documented . 

3.2 ,AW.LYSIS 

3.2.1 VOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL: 

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

Several TCL analytes were detected at various concentrations 
above or below the CRQL in each of the samples, including the 
blank, MS, and MSD. 

FROM TMA/ CALIFO RN IA 81 8 359 5036 0 5- 02-94 03:02 PM P002 ~49 



- - - - - - - - - ---
05-02-94 04:O6PM FROM TMA/CALIFOJ. IA TO NORCAL 

97~3 24.2:~7I) P003/ 007 
000073 

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

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. 

Pentachlorophenol was detected at a co11.centration that 
exceeded the calibration range of the instrument in sample 
B0BFH4MSD. Then=ifore, the analyte was "E" qualified. 

The matrix spike recoveries of 2,4-Dinitrotoluene were 
slightly above the QC limits for both the MS and the MSD 
samples. The high recoveries were attributed to an cff icient 
extraction and analysis. In accordance with the 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 03/26/94 and was analyzed 
according to the SW-846 Method 80l5M. The tRSD in the all of 
the initial calibrations and the \-D in the continuing 
calibrations were below their ?.0% and 15% limits, 
respectively. 

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

SAMPLE NOTES 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the required 
holding times. Approximately 20 g of each sample were 
extracted and concentrated to 5 mL. 

The surrogate o-Terphenyl was added to each sample, and the 
recoveries ranged from 68t to 77~. 

FROM TMA/ CALIFORN!A 818 359 5036 05-02-94 03:02PM P003 #49 



05-02-94 04:06PM FROM TMA/C
9
!. I F.O. r:~ll? I TO NORCAL 

.. l, r 
P0O?/007 

R-94 X 

(, A z 
,. 1.J, 000 0 7./ 

The mat~ix gpike and matrix spike duplicate recoveries for 
Kerosene were 73~ und 77~, respectively. 

All of the QC results were within the limits spHclfied by the 
SW-846 Method 801.SM. 

We certify that this data package is in compliance with the terms and 
conditions of th~ contract, both technically and for ~ompleteness, for 
other than the conditions detailed above. Release of the data in this 
hardcopy data package and in the computer-readable data submitted on 
diskette is authorized by the Laboratory Manager or hia designees, as 
verified by the following signatures. 

~~ 
Nicole Roth 5/2/11 
Program Manager 

FROM TMA/CALI F OR N!A 

Maureen Parrish 
Program Manager 

818 359 5036 0 5 -02 -9 4 0 3: 0 2 PM P0 0 7 ~4~ 



·-
Westinghouse Paqe 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006226 

collector R. T. Sickle Coq>any Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sarrpling Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airblll No. Offslte Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible Saq>le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool s.q 

'OJ 

Sarrple Date Time Nurber and Type of 
·.; ... -.J 

Preservative f ln 
Nuiber * Collected Containers Analysis Required N 

,~v/3/'.t.q s ::, - ( - q4 C/',('0:(.1 r n :Z rcMti. (/ S - ✓v l'1 r.7p ~-i= . 
BOBFH2 s / t,&;at7 (1) 250ml Gs , VOA CLP ! "-.l -BOBFH2 s { '( (1) 250ml aG ,,, Semi-VOA CLP " --..J 

j '-.,) 

BOBFH2 s ' l (1} 250ml Poly - Metals ·CLP TAL Tltanill1l Mercury CPL 

BOBFH2 s \ ' (1} 125ml G - Anions F, Cl, so4 EPA 300.0 

BOBFH2 s ' (1) 125ml P/G NO2 N~ EPA 353.2 

' -
-- .... -· - - I - --- - - - -- - =- -,- /? , _/ . .., 

UVUI lllt. ~ I ' 
\.1) t.;JUIIII dll:S --, ~-· - .... 1 T { - - """" 

BOBFH2 s I (1) 125ml G - Cyanide CPL 

BOBFH2 s (1) 125ml Gs - Kerosene 8015H 

BOBFH2 s ~I \ 
(1) 1000ml Poly-' Gross Alpha/Beta EP-10; Gamna Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 

I Ru-106, Na-22 RC-30; Total Uranhin EA·01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 

I Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
SE= Sediment Rel lnqulshed ABy ./ Date Time . A 

Received By A : Air 
SL= Sludge 

~~ ~ 2-r. ~> A-'/,... 3-/7/ 94 A JI ?fltLJ1,,A 
DL • Drun Liquids 

0740 OS = Drun Solids SO= Solid 
L • Liquid T = Tissue 

=?/g/q4-/)l'~pJ?/,,,f/ ,3/E;/'94 !5f30 0 ., Oil \I = \later 
s • Soil \II = \lipe , , . 

1 I. fA,,._;,, I- lst-v'-- K · f:> I V,I\,,( 

= Other 3 , 9 . 9'( (t)/5° 
X 

~ 
LABORATOltY SECTION Rece1Ved By T1tle Date/T1me ~ 
F1Ml SM1Pl• Dlspoa1t1on Disposal Method: D1spose<Jl)y: Date/T1me: ~ -



Westinghouse Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 006228 
Collector R. T. Sickle C011pany Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sa"1)lfng Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible Saq>le Hazards/Remarks None Detected 
Keep cool 

..... ~ 
Special Handling and/or Storage ,_ 

,.,i 
~ 

Sal11)le Date Time Nl.l!Der and Type of 
Preservative~ 

n 
Nlllber * Collected Containers Analysis Required ~ 

=-• 
~ '-:l. 

BOBFH4 s '3-2-Cl</ 01r.rv (1) 250ml Gs ✓ VOA CLP -~ 
"'J 

BOBFH4 s / I (1) 250ml aG ✓ Seml·VOA CLP ~~ 

BOBFH4 s I (1) 250ml Poly./ Metals -CLP TAL Tltaniun Mercury CPL 

BOBFH4 s ( \ (1} 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFH4 s \ l (1) 125ml P/G ✓ NOz N°l EPA 353.2 

- -- - ' I - - - - J f 

ouor11"T .;) \ I \.1) LOUIIII d\l!i --, --· I..,~ / u- ?- :J.-3 -q '-( ----
BOBFH4 s I (1) 125ml G ./ Cyanide CPL 

BOBFH4 s I J ( 1) 125ml Gs / Kerosene 8015H 

BOBFH4 s \j (1) 1000ml Poly Gross Alpha/Beta EP-10; Ganma Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 

( Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
j U-235/234/238 EP-70, 71 , 5; Np-237 RC-101A, 622, EP-5; 

Pu-238/239/240 EP·80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
SE:: Sediment Relinquished By / Date Time II ' 

Received By A "' Air SL z Sludge 

L ~ _/ ~ PT 5',c/f/-1:. 3/7/f4 /),/ /1/J* }'1) td A 
DL z Drun Liquids 

C>74o OS• Drun Solids SO :: Sol id 
L z Liquid T = Tissue 

)J.d' ~At', Yl/A4 a/i/c:;4 Ov3tJ ?<~ /),.,.,.,:) f!:>t_1,,,_ I<.· r3/vM 0 = Oil \J == \later 
s ,. Soil WI :: \Ii pe ,- . ( X = Other 

~-'7-9{ ,~,~ 
LABORATORY SECTION Received By Title Date/Time 

Final cSelllple Disposition Disposal Hetnoa: Disposed by: Date/Time: 

\. 



Attachment 5 

Data Validation Supporting Documentation 
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C '7 II "'.:fS?U. "1l\ '1\-Ji ~ ;t 1 ... l WJtt: l ~ -EN-SPP-002, Rev. 2 

GENERAL GC DATA VALIDATION CHECKLIST 

VALIDATION 
LEVEL: 

PROJECT: 

CASE: 

D 8010 

A B C 

DATA PACKAGE: 

ANALYSES PERFORMED 
D 8020 • 8021 8140 8141 

D 8150 08151 0 WTPH-HCID 0 WTPH-G 0 WTPH-0 D 

D D • • 

SAMPLES MATRIX: :Scil.S 

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

D 

Is a case narrative present? •• • 
1

j'\~,-v-flt\:r~·- ._ j • ~ 
Comments: \}ONT;f l--c,,.,Mg1A I"& 1)...L!/lA.u'. ~ 

2. HOLDING TIMES 

D 

... . @) No 

••• -~ No 
w µ-c;. 

N/A 
N/A 

Are sample holding times acceptable? •••••••••••• • @ No N/A 
Comments: --------------------------

A-10 



tr7 II z5•>u ":1l ., I' 
". ~ .J, '"' 1 WH· ff -EN-SPP-002, Rev. 2 

GENERAL GC DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
3.1 INITIAL CALIBRATION 
Was an initial calibration performed? 
Are %RSD values for calibr_ation or response 

factors accept ab 1 e? • • •

1
. . . . . . 

Comments: -1:&t}t 3/7/4 /''1 

3.2 CONTINUING CALIBRATION 

.@ No 

@) No 

N/A 

N/A 

Was a continuing calibration check performed? •••••••• -~ No N/A 
Are %D values for calibration or response factors acceptable? -~ 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? 
Comments: 

5. ACCURACY 
Were surrogates analyzed? •••••••• 
Are surrogate recoveries acceptable? 
Were MS/MSD samples analyzed? ••• 

. . . . 
Are MS/MSD recoveries acceptable? . . . 
Were LCS samples analyzed? 
Are LCS recoveries acceptable? 

A-11 

. . . . -~ No N/A 
. . . . • Ye No N/A 

. . . . . • Yes No 

~ . . . . . •• Yes No 



6. PRECISION 
Are MS/MSD sample RPO values acceptable? •• 
Are field duplicate RPO values acceptable? 
Are field split RPO values acceptable? 

. . 

. . 
. . . 

. 
. . . 

. . . .(S No N/A 

. . . • Yes No @ 
• Yes No €5 Comments: __________________________ _ 

7. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
Is compound quantitation acceptable? 
Comments: 

: : : : ~ No 
No 

N/A 
N/A 

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

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 
Are all results supported in the raw data? .•• 
Do results meet the CRQLs? ••••• • •••••••• 
Conunents: 

:~ :: 
-~ No 

N/A 
N/A 
N/A 

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

A-12 
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HOLDING TIME SUMMARY 

SDG: VALIDATOR: ('~~ 
COMMENTS: A r /~ ~Lav Pyz})!J.t(-H t.1-=-1 hvi 14 - -:f 3.3 

I {J 

FIELD SAMPLE ANALYSIS DATE DATE DATE 
ID TYPE SAMPLED PREPARED ANALYZED 

f111rflPl=i-4 'ir0/5 M ~/z)q4 "~/(;0'1~ ?;/7/-;r /q '-I 
bo7zPH~ qD15M '3/J ,'q4 ~lto/1t-J. 3/z;:r/qt/ 

DATE :S/zp/qq 

PREP. ANALYSIS 
HOLDING HOLDING 
TIME, DAYS TIME, DAYS 

I ?7 ;,a_, 

1✓ /:;2. 

PAGE / OF ( 

QUALIFIER 

~ 

~ 

I .--
:z 

I 
V, 
"U 
"U 
I 

C) 

0 
N .. 
:0 
(I) 

< 

N 
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Golder Associates Inc. 

4104-148th Avenue, NE 
Redmond, WA 98052 
Telephone (206) 883-0777 
Fax (206) 882-5498 

May 31, 1994 

Westinghouse Hanford Company 
Hanford Analytical Services 
P.O. Box 1970 
Richland, Washington 99352 

ATTENTION: Jeanette Duncan 

Our ref: 923-E418 
S/0/3111 

RE: TRANSMITTAL OF DATA VALIDATION PACKAGES, 200-UP-2 DATA VALIDATION 
PROJECT, TASK ORDER S94-18, CONTRACT MJK-SVV-M073750 

Dear Ms. Duncan: 

Enclosed are data validation packages for the 200-UP-2 data validation project. The following 
provides a summary of the data packages included in this shipment: 

• BOBFF9-TMA-726 

Please call if you have questions concerning the above at 206/883-0777. 

Sincerely, 

GOLDER ASSOCIATES INC 

Vtv~~ ~, \µvv~ 
Christina I. Jensen j 
Task Manager 

Kent M. Angelos 
Project Manager 

cc: P.K. Brockman, SAIC 

rn@rnnw~ln' I l , 

l JUN I 199,l 

VALIDATION DOCUMENT;.:;; -- · 

SOLA 

OFFICES IN AUSTRALIA CANADA, GERMANY. HUNGARY, ITALY ~.•::DEN. UNITED KINGDOM. UNITED STATES 



Golder Associates Inc. 

4104-148th Avenue. NE 
Redmond. WA 98052 
Telephone (206) 883-0777 
Fox (206) 882-5498 

June 13, 1994 

Westinghouse Hanford Company 
Hanford Analytical Services Management 
345 Hills, MSIN H4-29 
Richland, Washington 99352 

ATTENTION: Ms, Jeanette Duncan 

RE: TRANSMITTAL OF REVISED DATA VALIDATION PACKAGES AND COMMENT 
RESPONSES, 200-UP-2 DATA VALIDATION PROJECT, TASK ORDER 594-18, 
CONTRACT MJK-SVV-M073750 

Dear Ms. Duncan: 

Enclosed are revised data validation memo pages and comment responses for the 200-UP-2 
data validation project The following data validation packages are included: 

• BOBFH4-TMA-733 
• BOBFF9-TMA-726 

Please call us if you have questions concerning the above. 

Sincerely, 

GOLDER ASSOCIATES INC. 

lfo(~¾ 1 
Christina I. Jensen 
Task Manager 

~; 
Project Manager 

C)\KMA\ah 

cc: P .K. Brockman, SAIC 

OFFICES IN AUSTRALIA. CANADA GERMANY. HUNGARY. ITALY. SWEDEN. UNITED KINGDOM. UNITED STATES 
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MEMORANDUM 

TO: 200 UP-2 Project QA Record 

FR: Thomas Stapp, Golder Associates Inc. ~ 
RE: SEMIVOLATILE DATA VALIDATION SUMMARY FOR DATA PACKAGE 

B0BFF9-TMA-726 (923-E418 726SEMI.UP2) 

INTRODUCTION 

SAMPLE ID 

BOBFF9 
BOBFG2 

SAMPLE 
DATE 

MEDIA 

SOIL 
SOIL 

JUN I .~ 
Notes: 

1. 
\vALIDATION DCC~ ·,~c:,:~ATIO' 

Indicates the samples were analyzed for target compound list (fCL) semivolatile organics. ~ D ! _,O,, 

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

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

Glossary of Data Reporting Qualifiers 
Summary of Data Qualifications 
Qualified Data Summary and Annotated Laboratory Reports 
Laboratory Narrative and Chain-of-Custody Documentation 
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. 

Completeness. The data package was complete for all requested analyses. A total of two (2) 
samples were validated in this data package with a total of 128 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. 

"001 



Data Package ID: B0BFF9-TMA-726 Analysis: SEMIVOLATILES 

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 sample affected, data qualification applied and 
supporting documentation. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Tentatively identified compounds (TICs) reported by the laboratory were evaluated during 
validation and qualified as follows: 

• · TICs were detected in the sample and associated laboratory blank and have 
been qualified due to associated blank contamination and determined to be 
presumptive and valid (UJN). Attachments 3 and 5 provide a summary of the 
sample affected, data qualification applied and supporting documentation. 

• TICs were detected in the samples and identified as common laboratory 
contaminants, resulting in qualification of the results as unusable (R) as shown 
in Attachment 3. 

• TICs were detected in the samples and associated laboratory blank and were 
common laboratory contaminants, resulting in qualification of the results as 
unusable (UR) as shown in Attachment 3. 

• TICs were detected in the sample and determined to be valid, resulting in 
qualification of the results as presumptive and valid GN). 

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 



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

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 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 decision 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 (TIQ 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 (TIQ 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. 

l, 0 0 4 



ATTACHMENT 2 

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

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: REVIEWER: DATE: PAGE_!_OF.1. 
B09DT4-1MA~90 T. STAPP 5-09-94 

COMMENTS: SEMI-VOLATILE ORGANICS 

COMPOUND/ANALYffi QUAUFIER SAMPLES RF.ASON 
AFFECTED 

DI-N-BUIYLPHIHALATE u BOBFF9 CONTAMINANT 
BOBFG2 DETECTED IN ME'IHOD 

BLANK 

l,006 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 



C 
C> 
0 
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Validated Data Slll'lllllry, Data Package: B0BFF9-TMA-726 

Sa,rp# BOBFF9 
Date 2-24-94 

Location 216-U-8 
Depth ---
Type SOIL 

Conments ---
Parameter Units Result Q 

PHENOL UG/KG 340.000 u 
BIS(2-CHLOROETHYL)ETHER UG/KG 340.000 u 

2-CHLOROPHENOL UG/KG 340.000 u 
1,3-DICHLOROBENZENE UG/KG 340.000 u 
1,4-0ICHLOROBENZENE UG/KG 340.000 u 
1,2-DICHLOROBENZENE UG/KG 340.000 u 

2-METHYLPHENOL UG/KG 340.000 u 
2,2'-0XYBIS(1-CHLOROPROPANE) UG/KG 340.000 u 

4-METHYLPHENOL UG/KG 340.000 u 
N-NITROSO-DI-N-PROPYLAMINE UG/KG 340.000 u 

HEXACHLOROETHANE UG/KG 340.000 u 
NITROBENZENE UG/KG 340.000 u 

ISOPHORONE UG/KG 340.000 u 
2-NITROPHENOL UG/KG 340.000 u 

2,4-DIMETHYLPHENOL UG/KG 340.000 u 
BIS(2-CHLOROETHOXY)METHANE UG/KG 340.000 u 

2,4-DICHLOROPHENOL UG/KG 340.000 u 
1,2,4-TRICHLOROBENZENE UG/KG 340.000 u 

NAPHTHALENE UG/KG 340.000 u 
4-CHLOROANILINE UG/KG 340.000 u 

HEXACHLOROBUTADIENE UG/KG 340.000 u 
4-CHLOR0-3-METHYLPHENOL UG/KG 340.000 u 

2-METHYLNAPHTHALENE UG/KG 340.000 u 
HEXACHLOROCYCLOPENTADIENE UG/KG 340.000 u 

2,4,6-TRICHLOROPHENOL UG/KG 340.000 u 
2,4,5-TRICHLOROPHENOL UG/KG 820.000 u 

2-CHLORONAPHTHALENE UG/KG 340.000 u 
2-NITROANILINE UG/KG 820.000 u 

DIMETHYLPHTHALATE UG/KG 340.000 u 
ACENAPHTHYLENE UG/KG 340.000 u 
3-NITROANILINE UG/KG 820.000 u 

ACENAPHTHENE UG/KG 340.000 u 

B0BFG2 
2-25-94 
216-U-8 

---
SOIi,. 
-·-

Result 

340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
830.000 
340.000 
830.000 
340.000 
340.000 
830.000 
340.000 

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 

L~ 
U'1 
r,...;; 
,.,,.,t= 

• t"--'.l 
...z::; 
co 
Cu 
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Validated Data S1.1111111ry, Data Package: BOBFF9·THA-n6 

Sa~ B0BFF9 
Date 2-24-94 

Location 216-U-8 
Depth ---
Type SOIL 

Comnents --. 

Parameter Units Result Q 

2,4·DINITROPHENOL UG/ICG 820.000 u 
4·NITROPHENOL UG/ICG 820.000 u 

DIBENZOFURAN UG/ICG 340.000 u 
2,4-DINITROTOLUENE UG/KG 340.000 u 
2,6-DINITROTOLUENE UG/ICG 340.000 u 

DIETHYLPHTHALATE UG/KG 340.000 u 
4·CHLOROPHENYL·PHENYLETHER UG/KG 340.000 u 

FLUORENE UG/ICG 340.000 u 
4-NITROANILINE UG/KG 820.000 u 

4,6-DINITR0-2-METHYLPHENOL UG/ICG 820.000 u 
N·NITROSODIPHENYLAMINE UG/KG 340.000 u 

4-BROMOPHENYL·PHENYLETHER UG/KG 340.000 u 
HEXACHLOROBENZENE UG/KG 340.000 u 
PENTACHLOROPHENOL UG/KG 820.000 u 

PHENANTHRENE UG/ICG 340.000 u 
ANTHRACENE UG/KG 340.000 u 

CARBAZOLE UG/KG 340.000 u 
Dl·N· BUTYLPHTHALATE UG/KG 780.000 u 

FLUORANTHENE UG/ICG 340.000 u 
PYRENE UG/KG 340.000 u 

BUTYLBENZYLPHTHALATE UG/KG 340.000 u 
3,3 1 -DICHLOROBENZIDINE UG/ICG 340.000 u 

BENZO(A)ANTHRACENE UG/KG 340.000 u 
BIS(2·ETHYLHEXYL)PHTHALATE UG/ICG 340.000 u 

CHRYSENE UG/KG 340.000 u 
Dl·N·OCTYLPHTHALATE UG/KG 340.000 u 

BENZO(B)FLUORANTHENE UG/ICG 340.000 u 
BENZO(K)FLUORANTHENE UG/ICG 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 

BOBFG2 
2-25·94 
216·U·8 

---
SOIL 

Result 

830.000 
830.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
830.000 
830.000 
340.000 
340.000 
340.000 
830.000 
340.000 
340.000 
340.000 
760.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 
340.000 

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 
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Q"" ~ 15?u "1llQ\] _, ,/ ~ J, I, .. ~J .,. (1 I I • ·-t( '5-2+4 'f ~~. 
EPA SAMPLE NO~ 1B 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFG2 
Lab Name: =T~MA=---/~A=R=L=I ________ _ Contrac~: ~W=H=C ___ _ 

Lab Code: TMALA Case No.: 03028 SAS No . : =N=-=A ____ _ SDG No.: =N.::..:A=----

Matrix: {soil/water) SOIL Lab Sample ID: A403028-02B 

Sample wt/vol: 30.4 {g/mL) _G_ Lab File ID: 40330I03 

Level: {low/med) LOW Date Received: 03/04/94 

% Moisture: 5 decanted: (Y/N) !:I__ Date Extracted: 03/09/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----=2..._. ~0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) y_ pH:~ 
co~;CENTRATION UNITS: 

_CAS __ N_o_. _____ c_o_M_P_o_UND ________ <u_g_f_L_o_r_u,....g_f_K_g_)_u_G_/_K_G_-.--_o_ .Q._ 

108-95-2--------Phenol 
---,--:-----,--~--,-----

111 - 44 - 4 - - - - - - - - bis ( 2 - Chlo roe thy 1) Ethe Y __ _ 

95-57-8---------2-Chlorophenol --------541-73-1--------l,3-Dichlorobenzene -----106-46-7-~------l,4-Dichlorobenzene -----95-50-1---------1,2-Dichlorobenzene -----95-48-7---------2-Methylphenol ----------108-60-1--------2,2'-oxybis(l-Chloroprcpane)_ 
106-44-5--------4-Methylphenol --------621-64-7--------N-Nitroso-Di-n-Propylamine 
67-72-1---------Hexachloroethane _____ === 
98-95-3---------Nitrobenzene ---------78-59-1---------Isophorone ------------88-75-5---------2-Nitrophenol :-----------105 - 67 - 9 - - - - - - - - 2, 4 - Dimethyl phenol ------l11-91-l--------bis(2-Chloroethoxy)Met~ane 
120-83-2--------2,4-Dichlorophenol ____ ~~-= 
120-82-1 - -------1,2,4-Trichlorobenzene ----91-20-3---------Naphthalene 
106-47-8--------4-Chloroani~l~i-n_e ______ _ 
87-68-3---------Hexachlorobutadiene -----59-50-7---------4-Chloro-3-Methylphenol ---91-57-6---------2-Methylnaphthalene 

-----:--,-----
77 - 47 - 4 - - - - - - - - - Hex a ch lo r o c y clop en tad i en e 
88-06-2---------2,4,6-Trichlorophenol __ ==== 
95-95-4---------2,4,5-Trichlorophenol 
91-58-7---------2-Chloronaphthalene ----
88-74-4---------2-Nitroaniline -----
131-11-3--------Dimethylphthalate 
208-96-8--------Acenaphthylene ------
99-09-2---------3-Nitroaniline _______ _ 
83-32-9---------Acenaphthene :------------51-28-5- - - - - - - - -2, 4-Dinitrophenol ------

FORM I sv-~ 

340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
340 u 
830 u 
340 u 
830 u 
340 u 
340 u 
830 u 
340 u 
830 u vo . 

Ver,~eJ 



97 I 35;~~ .. 2'.491 
lC EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFG2 
Lab Name: =T~MA::.:....../=AR=L=I ________ _ Contract: _WH_C ___ _ 

Lab Code: TMALA Case No. : 03028 SAS No. : ~N~A~-- SDG No. : =NA...__ __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403028-02B 

Sample wt/vol: 30.4 (g/mL) _G_ Lab File ID: 40330103 

Level: (low/med) =L=OW"-'-_ Date Received: 03/04/94 

% Moisture: 5 decanted: (Y/N) N.._ Date Extracted: 03/09/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ---=-2 .a..• ~0 (UL) Dilution Factor: 1.0 

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

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 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 __ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitro-2-methylphenol __ 

( 1) 86-30-6---------N-Nitrosodiphenylamine 
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-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--------Indeno(l,2,3-cd)Pyrene 
53-70-3---------Dibenz(a,h)Anthracene 
191-24-2--------Benzo(g,h,i)Perylene 

(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 
760 
340 
340 
340 
340 
340 
340 
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 . u. 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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lF EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA=-=-/~A~RL==-I _______ _ Contract: _WH=C-=----
B0BFG2 

Lab Code: TMALA Case No._: 03028 SAS No. : _NA __ _ SDG No. : _NA~-

Matrix: (soil/water) SOIL Lab Sample ID: A403028-02B 

Sample wt/vol: 30. 4 (g/mL) _G_ Lab File ID: 40330I03 

Level: (low/med) LOW Date Received: 03/04/94 

%- Moisture: 5 decanted: (Y/N) N...._ Date Extracted: 03/09/94 

Concent~ated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: __ -2_.~o (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) y_ 

Number TICs found: _ll 

CAS NUMBER 

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

COMPOUND NAME RT EST. CONC. 
================· =============~=======1~~;:.1 ===~:~~= -------------

1.Altlol feAC-1~ i>~d"~ 
· · 2 • A\c\DI l>roclu.c-t 

3 .l\td.t,I Product 
4. 
5. 541-02-6 
6. 
7. 126-73-8 
8. 
9. 10544-50-0 

10. 
11. 

~ 11 6.05 
UNKNOWN HYDROCARBON 
DECAMETHYLCYCLOPENTASILOXANE 
UNKNOWN HYDROCARBON 
PHOSPHORIC ACID TRIBUTYL EST 
UNKNOWN HYDROCARBON 
MOLECULAR SULFUR 
UNKNOWN HYDROCARBON 
UNKNOWN CARBOXYLIC ACID ESTE 

7.90 
9.18 

15.65 
16.30 
17.62 
21.18 
21.77 
25.07 

<;;·"'•"'~°'-+•~ a C Ii ke 00't1'pol,(nJS. ~ -

17000 
380 
420 
140 
100 
620 
550 
100 
240 
140 
170 

Q 
===== 

II \ I 

--------~~O TN 
f0L/O U.TtJ 

Q .-
R 
UR 
LlR. 
:::n1 
R 
Ll:HJ 

~tJ 

·rr-J 
rt-1 



cr7 rz5?u ~i:L\q;r ., . s J ,:,. rr .. , , { ii ~-z.~00225 
EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFF9 
Lab Name: ~T~MA==-/=A=R=L=I'---------- Concract: ~WH=C ___ _ 

Lab Code: TMALA Case No. : 03028 SAS No. : =-N=-=A'----- SDG No. : ~N-A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403028-03B 

Sample wt/vol: 30.5 (g/mL) _G_ Lab File ID: 40330106 

Level: (low/med) LOW Date Received: 03/04/94 

% Moisture: 4 decanted: (Y/N) R._ Date Extracted: 03/09/94 

Concentrated Extract Volume: 500.0 (uL ) Date Analyzed: 03/30/94 

Injection Volume: ----=2_,_ . ..aa..0 (UL) 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 
111-44-4--------bis(2-Chloroethyl ) Ether 340 
95-57-8---------2-Chlorophenol 340 
541-73-1--------1,3-Dichlorobenzene 340 
106-46-7~-------l,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 340 
88-75-5---------2-Nitrophenol 340 
105-67-9--------2,4-Dimethylphenol 340 
lll-91-l--------bis(2-Chloroethoxv)Methane 340 
120-83-2--------2,4-Dichlorophenoi -- 340 
120-82-1--------1,2,4-Trichlorobenzene 340 
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 820 
91-58-7---------2-Chloronaphthalene 340 
88-74-4---------2-Nitroaniline 820 
131-11-3--------Dimethylphthalate 340 
208-96-8--------Acenaphthylene 340 
99-09-2---------3-Nitroaniline 820 
83-32-9---------Acenaphthene 340 
51-28-5---------2,4-Dinitrophenol 820 

FORM - SV-1 

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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71; ,s-z.41-4( _ ) I 'u' U - ~ u 

EPA SAMPLE NO. 
SEMIVOLATIL~ ORGANICS ANALYSIS DATA SHEET 

B0BFF9 
Lab Name: ~T~MA==-/=AR==L=I'----------- Contract: ~WH=C ___ _ 

Lab Code: TMALA Case No.: 03028 SAS No. : _N~A __ _ SDG No. : _N~A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403028-03B 

Sample wt/vol: 30. 5 (g/mL) _G_ Lab File ID: 40330106 

Level: (low/med) T ,ow Date Received: 03/04/94 

% Moisture: 4 decanted: (Y/N) !L_ Date Extracted: 03/09/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----=-2 .......... ~o (uL) Dilution Factor: 1. 0 

GPC Cleanup: 

CAS NO. 

(Y/N) _v _ 

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 .......,,...--------
121-14-2--------2,4-Dinitrotoluene ------606-20-2--------2,6-Dinitrotoluene ------84-66-2-~~------Diethylphthalate .,---,,-------
7005 - 72 - 3 - - - - - - - 4 - Chloropheny l -phenyl ether 
86-73-7---------Fluorene--:--=-:-------------= 
100-01-6--------4-Nitroaniline 

----,----,,.---,-----,,..--
534 - 52 - 1 - - - - - - - - 4, 6 - Dini tr o - 2 - methyl phenol 
86-30-6---------N-Nitrosodiphenylamine (1)--
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 - - - - - - - - - Butyl be n z y l p ht ha late -----91-94-1---------3,3'-Dichlorobenzidine 
56-55-3---------Benzo(a)Anthracene ----

------117-81-7--------bis(2-Ethylhexyl)Phthalate 
218-01-9--------Chrysene--=----c,-.,...-.,...-~----=== 
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--------Indeno(l,2,3-cd)Pyrene ----53-70-3---------Dibenz(a,h)Anthracene 
191-24-2--------Benzo(g,h,i)Perylene ----

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

820 
340 
340 
340 
340 
340 
340 
820 
820 
340 
340 
340 
820 
340 
340 
340 
780 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 
340 

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

u 
u 
u 
u 
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u 
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u 
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lF EPA SAMPLE NO . 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Xame: =T~MA--=-/'""'A'""'R=L=I ________ _ Contract: ~W=H=C ___ _ 
B0BFF9 

Lab Code : TMALA Case No.: 03028 SAS No. : =N-=-=A'---- SDG No. : =NA'------

Matrix: (soil/water) SOIL 

Sample wt/vol: 30. 5 (g/mL) _G_ 

Level: (low/med) LOW 

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

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: --~2~-~o (uL) 

GPC Cleanup: (Y/N) y_ pH: _JL_§_ 

Number TICs found: __ 5 

CAS NUMBER COMPOUND NAME 

Lab Sample ID: 

Lab File ::!:D: 

Date Received: 

Date Ext:::-acted: 

Date Analyzed: 

Dilution ?actor: 

CONCENTRATION L~ITS: 
(ug/L or ug/Kg) UG/KG 

A403028-03B 

40330106 

03/04/94 

03/09/94 

03/30/94 

1.0 

RT EST. CONC. Q 

5.55 
5.82 
6.05 
9.18 

27.95 

1500 
380 
240 
170 
170 

----------

FORM I SV-TIC 

~ 
U.R 
U..R 
LLR 
R 
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¼(5"r2$--4'f • 

LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

CASE NARRATIVE 

TMA/ARLI 

03-028 

WESTINGHOUSE HANFORD COMPANY 

March 04, 1994 

1.0 DESCRIPTION OF CASE: 

2.0 

3.0 

Three soil samples were 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 for Kerosene (K) were analyzed according t o the 
SW-846 Method 8015M . 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B0BFN3 A4-03-028 - 01A V SOIL 
B0BFN3 MS A4-03-028-01B V SOIL 
B0BFN3 MSD A4-03-028-01C V SOIL 
B0BFG2 A4-03-028-02A V SOIL 
B0BFG2 A4-03-028-02B sv SOIL 
BOBFG2 MS A4-03-028-02C SV SOIL 
B0BFG2 MSD A4-03-028-02D sv SOIL 
B0BFG2 A4-03-028-02G K SOIL 
B0BFF9 A4 - 03-028-03A V SOIL 
B0BFF9 A4-03-028 - 03B sv SOIL 
B0BFF9 A4-03-028 - 03E K SOIL 
B0BFF9 MS A4-03-028-03F K SOIL 
B0BFF9 MSD A4-03-028-03G K SOIL 

COMMENTS : 

3.1 SHIPPING AND DOCUMENTATION : 

All of the samples were received intact and properly document ed. 

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. 

Acetone was detected at concentrations above the CRQL in 
several samples, including the MS and MSD. Chloroform, 

L Q 1 7 

I 

I 

I 



4-Methyl-2-pentanone, Chloromethane, and Methylene Chloride 
were detected in several samples at concentrations below the 
CRQL. 

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

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 at concentrations above the 
CRQL in several samples, including the blank, MS, and MSD. 

All of the 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 03/05/94 
according to the SW-846 Method 8015M. The 
the initial calibrations and ~he %D 
calibrations were below their 20% 
respectively. 

and was analyzed 
%RSD in the all of 

in the continuing 
and 15% limits, 

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

SAMPLE NOTES 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the required 
holding times. Approximately 20 g of each sample were 
extracted and concentrated to 5 mL. 

The surrogate o-Terphenyl was added to each sample, and the 
recoveries ranged from 78% to 88%. · However, since the 
reporting forms could not accommodate the surrogate recovery 
results, the data was included in the "Additional Raw Data" 
poriton of the package. 

t-018 



The matrix spik e and matrix spike duplicate recovery for 
Kerosene was 80%. The LCS, KLCS0311, was prepared at the same 
time and had a Kerosene spike recovery of 80%. The LCS 
results were included in the "Additional Raw Data" portion of 
the packag~. No Kerosene was detected in any of the unspiked 
samples. 

All of the QC =esults were within the limits specified by the 
SW-846 Method 8015M. 

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 
diskette is authorized by the Laboratory Manager or his designees, as 
verified by the followir.g signatures. 

Nicole Roth 
Program Manager 

~tf?~ 
Maureen Parrish i/4tl(l?'t 
Program Manager 

~0 1s 



C 
0 
N 
0 

Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Conpany contact C. A. Rowley Telephone 372-3293 

Pae 1 of 1 

006481 
Collector R.T. Sickle 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay 

Pipeline 
Sa"l)ling Locations 216-U-8 Crib 

lee Chest No. Bill of Lading/Airbill No. 

Method of Shipnent Air Overnight 
Shipped to TMA 
Possible Sa,rple Hazards/Remarks None Detected 
Special Handling and/or Storage Kee cool 

sa~le Date Time Nuiber and Type of 
* Collected Nllllber Containers 

BOBFF9 s 2 - :Z'-1 • .;/(./ I~,.,- (1) 250ml Gs ..I 

BOBFF9 s (I) 250ml aG ✓ 

BOBFF9 s (1) 250ml Poly/ 

BOBFF9 s ( 1) 125ml G ✓ 

BOBFF9 s (1) 125ml P/G ✓ 

'[)0[:'[:'Q <;: ,-1-}- 250m 1--aGs-----
BOBFF9 s (I) 125ml G I 

BOBFF9 s (1) 125ml Gs v 

BOBFF9 s 
" V \! (1) 1000ml Poly 

✓ 

Chafn of Possession (Sfgn and Print Names) 
Rel fnqufshed By / Date 

IA~/~ 2/~ .e;,,, R /-< 3/J/q4 
tJ;/! ~~..vooM 3[3f?4 

- I 
) . "/ - 9y' 

LAaatATORY SECT!Olt Received By 

Ffnal Saple Disposition Disposal Hethod: 

VOA 

Semi-VOA 

Offsite Property No. 

Field Logbook No. 

SPECIAL INSTRUCTIONS 

Analysis Required 

Metals ·CLP TAL Titaniun Mercury S-00 Ml - K.0 

Anions F, Cl, so4 
N02 N~ 

-.fCBlei:st ✓~- - -:2 ·ab--, 
/1, , 

'o.r 
Cyanide 

I 

Kerosene 

CLP 

CLP 

CPL 

EPA 300.0 

EPA 353.2 

8080 

CPL 

8015M 

Gross Alpha/Beta EP-10; Ganma Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 
Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 ,EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

*Matrix 
Time Received By A ., Air 

7]}. )P)Dn L/41 DL • Drun Liquids 
/;l.00 OS• Drun Solids 

L • Liquid 

tYA< ?<&t~I- /)~ /<. · 13/uA-1 0 • Oil 
s • Soll 

10 oa 
Title Date/Time 

Disposed by: Date/Time: 

- - .,, 
'.:..J E 

Preservativt,-
u ~ 
~ ~ ._ 

SE " Sediment 
SL• Sludge 
SO• Solid 
T • Tissue 

" • \Jeter 
IJI • IJI pe 
X • Other 



C" ·-q . 
Westinghouse Paqe 1 of 1 C -. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST < ::: Hanford Company 006484 

( "' 
~~ Collector R. T. Sickle Con-pany Contact C.A. Rowley Telephone 372-3293 

SAF No. 93-263 Project Des I gnat ion 216-U-8 Vitrified Clay Serrpling Locations 216-U-8 Crib 
I 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shipment Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible Saq>le Hazards/Remarks None detected 
Special Handling and/or Storage Keep cool . 

7 ~ , 

Date -~ Sarrple Time Nurber and Type of < n 
Nll!'ber * Collected Containers Analysis Required Preservative F,.:; 

8o8FJ/3 s JQ-594 08'/5 (1) -z6oµ. I o./,s /~ CLP - iJ= 
• 

BOBFG2 s ~ - 2.;:~<./ /2.Cl(I (I} 250ml Gs ✓ VOA CLP ! r--2. 
r, 

BOBFG2 s I , I (I} 250ml aG ✓ Semi-VOA CLP --> ·--
BOBFG2 s I { (I) 250ml Poly ✓ Metals ·CLP TAL Titanil.111 Mercury CPL 

BOBFG2 s I \ (1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFG2 s \ \ (I) 125ml P/G ✓ N02 N°.3 EPA 353.2 

,-£98:-:: ,. -\- (I) 250ml aGs PCB/Pest -
,.,-.,,. ,,,,,, __, 

~ .., - > "- ~ 8080 - - ·- ,- . . - ,,,. 
--.:::/ - r 

BOBFG2 s ; (I} 125ml G J Cyanide CPL 

BOBFG2 s I ( 1) 125ml Gs I Kerosene 8015H 

BOBFG2 s s I (I) 1000ml Poly Gross Alpha/Beta EP-10; Gamna Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 
I . Ru-106, Na-22 RC-30; Total Uranil.111 EA·01C; 

lY \I U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP·5; 
Pu· 238/239 /240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm-244 EP·80, 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
Relinquished By / Date Time Received By A z Air SE = Sediment 

,,;:; ~ /~ p;- 3/f/q4 j)j 1,1,,ttJ)JA 
DL • Drl.111 Liquids SL• Sludge 

S,-c/1-"£. /.:2CO DS • Drl.111 Solids SO • Sol id 
• Liquid T • Tissue 

[d ~1,YV1eilA 3/3/:;4 
L 

C>?4S 0 • Oil II • llater 
s • Soll Ill • llipe ,- I 

?{~/. /5~ //._ • /)/ t/M 
X = Other "')-L/ -9'1 /000 

l.AIOU'tatY S£Cll0M Received By Title Date/Time 

Ftnal SMple Dtspoaltlon D tsposal Method: Disposed by: Date/Time: 



ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 



VALIDATION 
LEVEL: 

PROJECT: 

VALIDATOR: 

CASE: 

0 CLP Volatila 

' 1.51~ ,.,, .. 9? L:i. I,,.~ .wa ' -EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

A B C D 

DATA PACKAGE: 8CB~ 

• SW-846 8240 • SW-846 8260 0 SW-846 8270 0 SW-848 
(cap columnl (cap columnl (pecked columnl 

D • 

SAMPLES/MATRIX g 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative P. esent? .• 
Comments: l e { 

2. HOLDING TIMES 
Are sample holding times acceptable? 

D • 

~~{~ .CI? . Gii) No 

. ...... ·® No 

N/A 
N/A 

No N/A 

Comments: __ =...,.........:~.-:i.--=----=E;:Q.J.A.L~'""'~'~u.~~.J.A..._..4:...J..L~li..+-5i~c~~-..-!::::~~---
8oBFFq 2-21:-94 "3-Cf-C/'I ✓ 3-3o~y 
BOBEC-,Z z-2=5-q'f 3-9-9'/: ✓ 3 ?;o 91 21 

A-1 



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

q·7 a 1.5'')U ,-,1 I ""ij.J. (.., ;..,\(,, § -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 1 aboratory blank results acceptable? _tJp{:e. .<u . . . 
Were field/trip blanks analyzed? •••. ~o{e.@ . .. 
Are field/trip blank results acceptable? • • •• 
Comments: t Dl- -b I ~:{~ 

.G) No N/A 
• Yes ® N/A 

. . . Yes No~ 
. Yes No (iu.8) 

( \,( I t\l\ 't-,r""'~,. l t: . Cl, - .f 

Were surrogates/System Monitoring Compounds analyzed? ••••. 
Are surrogate/System Monitoring Compound recoveries acceptable. 
Were MS/MSD samples analyzed? . • • • • . • ••. --·, 
Are MS/MSD results acceptable? .••••• . ••••.... 
Comments: 

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

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

A-2 



9,,, ~ 1.5?~l ,,1 
/ 11,J f.., I ktJ -EN-SPP-002, Rev. 2 

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.ote. <D • • • Yes 
. . . . . . . • • • Yes 

No 
No 

~~t...J...:+ ~....;.....i....~~~~--=-~~~..._......_~.........,__-__._· ~ 
dd.:f::a :SU.mooo f v, 

I 

7. SYSTEM PERFORMANCE 
Were internal standards analyzed? •••••.••• 
Are internal standard areas acceptable? •••.•. 
Are internal standarc retention times acceptable? . 
Comments: 

No 
No 
No 

N/A 
N/A 
N/A 

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

8. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
Is compound quantitation acceptable? 

N/A 
N/A 

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

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 identified and coded all TIC? . 
Comments: 

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

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

A-3 
~n25 
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EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK0309S 
Lab Name: =T~MA::....:.L../~A=R=L=I'---------- Contract: ~WH=C ___ _ 

Lab Code: TMALA Case No.: 03028 SAS No. : =N=--A _____ _ SDG No. : N=A=----

Matrix: (soil/water) SOIL Lab Sample ID: A403028-BLK 

Sample wt/vol: 30.7 (g/mL) _G_ Lab File I D: 40330I02 

Level: (low/med) LOW Date Received: 

% Moisture: decanted: (Y/N) N,__ Date Ext:::-acted: 03/09/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: _______ 2 ..... · ~0 (UL) Dilution Factor: 

GPC Cleanup: (Y/N) x_ pH: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/ Kg) 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 __ 
86-73-7---------Fluorene 
100-01-6--------4-Nitroaniline 
534-52-1--------4,6-Dinitro-2-methylphenol __ 

( 1) 86-30-6---------N-Nitrosodiphenylamine 
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-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--------Indeno(l,2,3-cd)Pyrene 
53-70-3---------Dibenz(a,h)Anthracene 
191-24-2--------Benzo(g,h,i)Perylene 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-2 

780 
320 
320 
320 
320 
320 
320 
780 
780 
320 
320 
320 
780 
3 20 
320 
320 

c: :no 
320 
320 
320 
320 
320 
320 
320 
320 
320 
320 
320 
320 
320 
320 

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 

1.0 

Q 

3/90 

\.,026 



BJQFJ1l : i7MA .,/ .. ,, .? I ,:l ~ft: 1-f ~ (.1 \ ,, , 
'1(~ ,'2.lf .Jf'I O O O 3 2 '7 

lB EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

SBLK0309S 
Lab Name: ~T~MA~/=AR=L=I ________ _ Contract: ~WH==C ___ _ 

Lab Code: TMALA Case No.: 03028 SAS No. : =N=-=A ____ _ SDG No. : =N=-=A ___ _ 

Matrix: (soil/water) SOIL Lab Sample ID: A403028-BLK 

Sample wt/vol: 30.7 (g/mL) _G_ Lab File ID: 40330I02 

Level: (low/med) LOW Date Received: 

% Moisture: decanted: (Y/N) N__ Date Extracted: 03/09/94 

Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 03/30/94 

Injection Volume: ----=2-:.•..:.0 (UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) x._ pH: 

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

108-95-2--------Phenol 320 
111-44-4--------bis(2-Chloroechyl)Ether 320 
95-57-8---------2-Chlorophenol 320 
541-73-1--------1,3-Dichlorobenzene 320 
106-46-7-~------1,4-Dichlorobenzene 320 
95-50-1---------1,2-Dichlorobenzene 320 
95-48-7---------2-Methylphenol 320 
108-60-1--------2,2'-oxybis(l-Chloropropane)_ 320 
106-44-5--------4-Methylphenol 320 
621-64-7--------N-Nitroso-Di-~-Propylamine 320 
67-72-1---------Hexachloroethane 320 
98-95-3---------Nitrobenzene 320 
78-59-1---------Isophorone 320 
88-75-5---------2-Nitrophenol 320 
105-67-9--------2,4-Dimethylphenol 320 
111-91-1--------bis(2-Chloroechoxy)Methane __ 320 
120-83-2--------2,4-Dichlorophenol 320 
120-82-1--------1,2,4-Trichlorobenzene 320 
91-20-3---------Naphthalene 320 
106-47-8--------4-Chloroaniline 320 
87-68-3---------Hexachlorobutadiene 320 
59-50-7---------4-Chloro-3-Methylphenol 320 
91-57-6---------2-Methylnapht~alene 320 
77-47-4---------Hexachlorocyclopentadiene 320 
88-06-2---------2,4,6-Trichlorophenol -- 320 
95-95-4---------2,4,5-Trichlorophenol 780 
91-58-7---------2-Chloronapht~alene 320 
88-74-4---------2-Nitroaniline 780 
131-11-3--------Dimethylphthalate 320 
208-96-8--------Acenaphthyler.e 320 
99-09-2---------3-Nitroaniline 780 
83-32-9---------Acenaphthene 320 
51-28-5---------2,4-Dinitrophenol 780 

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 
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lF 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

'1(s-i1~" o oo 3 2 8 
EPA SAMPLE NO. 

SBLK0309S 
Lab Name: ~T~MA;:;...:..<..:/AR=L=I=--------- Contract: ~WH=C ___ _ 

Lab Code: TMALA Case No. : 03028 SAS No.: =NA,,_._ __ SDG No. : """NA'-"--_ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30 . 7 (g/mL) _G_ 

Level: (low/med) LOW 

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

Concentrated Extract Volume: 500.0 (uL) 

Injection Volume: ---=2:...:... """0 (UL) 

GPC Cleanup: (Y /N) x__ pH: --

Number TICs found: __ 4 

Lab Sample ID: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

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

A403028-BLK 

40330102 

03/09/94 

03/30/94 

1 . 0 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q q -
~ :~1~ ~~~ · ~~:=R=~;;~~=~~:A:i ===~~ff 
3. Md,u:< f"' H-H~iA1'1~H¥1~~-R-R1~- 6. OS 
4. UNKNOWN HYDROCARBON 15.65 

FORM I SV-TIC 

============= 
1000 

98 
130 
230 

----------
~ 
f?_ 

ie.. 
SN ,· 

3/90 
0 o28 
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TO: 200 UP-2 Project QA Record 

FR: Thomas Stapp, Golder Associates Inc. ~ 
RE: VOLATILES DATA VALIDATION SUMMARY FOR DATA PACKAGE 

B0BFF9-TMA-726 (923-E418 726VOA.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B0BFF9-TMA-726 
prepared by TMA laboratory. A list of samples validated along with the analyses 
reported and the methods of analysis is provided in the following t,_a_bl_e_. __________ ___ _ 

j - ~ 

SAMPLE JD 

BOBFF9 
BOBFG2 
BOBFN3 

SAMPLE DATE MEDIA 

I ~ • ...J I , ,- r- - - - - · 

' I - .• . 
. ~ ; ;- ·c ;: 

Data validation was conducted in accordance with the WHC state·n'N!~-efi-weri~N+½e------
1993a) and validation procedures (WHC 1993b). Attachments 1 through 5 provide the 
following information as indicated below: 

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

Glossary of Data Reporting Qualifiers 
Summary of Data Qualifications 
Qualified Data Summary and Annotated Laboratory Reports 
Laboratory Narrative and Chain-of-Custody Documentation 
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. 

Completeness. The data package was complete for all requested analyses. A total of 
three (3) samples were validated in this data package with a total of ninety-nine (99) 
determinations reported, all of which were deemed valid. This results in a completeness 
of 100 percent which meets the work plan completeness objective of 90 percent. 



Data Package ID: B0BFF9-TMA-726 Analysis: VOLATILES 

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, acetone, chloroform, and 4-methyl-2-pentanone were 
detected in the laboratory method blank. Attachments 2 and 5 provide a 
summary of samples affected, qualification applied and supporting 
documentation. 

Calibration 

• The bromomethane continuing calibration percent difference was 
unacceptable. Attachments 2 and 5 provide a summary of samples affected, 
qualification applied and supporting documentation. 

TENTATIVELY IDENTIFIED COMPOUNDS 

Tentatively identified compounds (TICs) reported by the laboratory were evaluated 
during validation and qualified as follows: 

• TICs were detected in the samples and determined to be valid, resulting in 
qualification of the results as presumptive and valid ON). 

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. 

2 .. 002 



ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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WHC-SD-EN-SPP-002, REV.2 

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 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 decision making purposes. 

NJ - Indicat~s 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 (TIQ 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 (TIQ that has been determined to be presumptive 
and valid (JN) 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. 

" 00 /4 



ATTACHMENT 2 

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

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: REVIEWER: DATE: PAGE..1. OF ..1. 
BOBFF9-1MA-726 .T. STAPP 5-23-94 

COMMENIS: VOLATILE ORGANICS 

COMPOUND/ QUAUFIER SAMPLES REASON 
ANALYI'E AFFECTED 

ME1HYLENE OILORIDE u BOBFF9 CONTA.¼INANT DETECTED 
BOBFG2 IN LABORATORY BLANK 
BOBFN3 

ACETONE u BOBFF9 CONTA.\ilNANT DETECTED 
BOBFG2 IN LABORATORY BLANK 

OILOROFORM u BOBFG2 CONTAMINANT DETECTED 
BOBFN3 IN LABORATORY BLANK 

4-METI--IYL-2-PENTANONE u BOBFN3 CONTAMINANT DETECTED 
IN LABORATORY BLANK 

BROMOMElHANE UJ BOBFF9 %DIFFERENCE FOR 
BOBFG2 CONITh.'UING 
BOBFN3 CALIBRATION IS >2.5% 

UQQ6 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY and Ai"\TNOTATED LABORATORY REPORTS 
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Validated Data S1.m1111ry, Data Package: BOBFF9·TMA-n6 

Sa""' BOBFF9 
Date 2·24-94 

Location 216·U·8 
Depth ---
Type SOIL 

Conments ---
Parameter Units Result Q 

CHLOROMETHANE UG/KG 10.000 u 
BROMOMETHANE UG/ICG 10.000 UJ 

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

METHYLENE CHLORIDE UG/KG 10.000 u 
ACETONE UG/KG 20.000 u 

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

1,2-0ICHLOROETHENE (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 

B0BFG2 
2·25-94 
216·U·8 

---
SOIL 
---

Result Q 

1.000 J 
11.000 UJ 
11.000 u 
11.000 u 
11.000 u 
19.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 
11.000 u 

B0BFN3 
2·25-94 
216·U·8 

---
SOIL 
---

Result 

10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 
10.000 

Q 

u 
llJ 
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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%-23-Cl1 
- ft>-,~ ooes ·-.--__ __.;ld1-++t7+-t-1H-t-i, .... v.,.l--

lA EPA SAMPLE NO . 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFF9 
Lab Name: ~T~MA==/~A=R=L=I=---------- Contract: ~WH.=.;::C'------

Lab Code : TMALA Case No . : 03028 SAS No. : =N-=-=A=----- SDG No. : =N-=-=A=----

Matrix: (soil/water) SOIL Lab Sample ID: A403028-03A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File !D: 40309Rll 

Level: (low/med) LOW Date Received: 03/04/94 

% Moisture: not dee. __ 4 Date Analyzed: 03/09/94 

GC Column: ~P-=-=A=C=K ____ _ ID: Dilution Factor: 1.0 

Soil Extract Volume: 

2. 00 (mm) 

(uL) Soil Aliquot Volume: ___ (uL) 

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

74-87-3---------Chloromethane ---------.74-83-9---------Bromomethane -=----------75 - 0 l - 4 - - - - - - - - - Vinyl Chloride --------75 - 00 - 3 - - - - - - - - - Ch 1 or o ethane -=-----:-=-------75 - 09 - 2 - - - ,- - - - - - Meth y 1 en e Chloride 
67-64-1---------Acetone ------
75-15-0---------Carbon Disulfide -------75-35-4---------1,l-Dichloroethene ------75-34-3---------1,l-Dichloroethane ---,----=--=---
540 - 59 - 0 - - - - - - - -1, 2 - Dichloroe thene (total) 
67-66-3---------Chloroform ---,---------107 - 06 - 2 - - - - - - - - l, 2 - Di ch lo roe thane 
78-93-3---------2-Butanone ------
71-55-6---------1,l,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride----
75-27-4---------Bromodichloromethane -----78-87-5------ - --1,2-Dichloropropane 
10061-01-5------cis-1,3-Dichloropro_p_e_n_e __ _ 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochlorome-t~h-a_n_e ____ _ 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-l,3-Dichloropropene 
75-25-2---------Bromoform-:-_________ --:_-_-_-
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone -----
127-18-4--------Tetrachloroethene 
79-34-5---------1,1,2,2-Tetrachlo_r_o_e_t~h-a_n_e __ 
108-88-3--------Toluene 
108-90-7--------Chlorob_e_n_z_e_n_e ________ _ 

100-41-4--------Ethylbenzene 
100-42-5--------Styrene ---------
1330-20-7--- - ---Xylene (total) --------

FORM I VOA 

10 U 
10 
10 
10 

10 ,,z 
20 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

Q 
~ -

u.:::r 

u. 
u. 



tl"ll ~ 1.5?u "'51 13 ).( a J 1;., 1 ~,1~. ,· 
lE 

0- Jl00fl"7~ 
"'5,-13-q1 

EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 
B0BFF9 

Lab Name: ~T~MA=-=/~AR=L=I=--------­ Contract: ~WH=C=------

Lab Code: TMALA Case No.: 03028 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __ 4 

GC Column : =P=A=C~K ___ _ ID: 

Soil Extract Volume: 

Number TICs found: __ 1 

2.00 (mm) 

(uL) 

CAS NUMBER I COMPOUND NAI-lE 

SAS No . : =N=-=A ____ _ SDG No . : :..;N""'A.___ 

Lab Sample ID: A403028-03A 

Lab File ID: 40309Rll 

Date Received: 03 /04 /94 

Date Analyzed: 03/09/94 

Dilution Factor: 1.0 

Soil Aliquot Volume: __ (UL) 

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

RT I EST. CONC. 
================•============================ ========•============= Q ~' ===== 

1. !UNKNOWN ALKENE 

·\ 

FORM I VOA-TIC 

26.62 I 9 :rr-J 

0eri'~eJ 1( 
5-23·-41 

l, 01 0 

3/90 



1t'5~'13·~ 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFG2 
Lab Name: ~T~MA'--"-'-/~AR=L~I __________ _ Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No.: 03028 SAS No. : =N=-=A'--- SDG No. : ~N_A __ 

Matrix: (soil/water) SOIL Lab Sample ID: A403028-02A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40309R10 

Level: (low/med) LOW Date Received: 03/04/94 

% Moisture: not dee. __ s Date Analyzed: 03/09/94 

GC Column: =P=A~C=K ____ _ ID: Dilution Factor: 1.0 

Soil Extract Volume: 

2. 00 (mm) 

(uL) Soil Aliquot Volume: ___ (uL) 

:~ 

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

74-87-3---------Chloromethane 
74-83-9---------Bromomethane ---------
75-01-4---------Vinyl Chloride _______ _ 
75-00-3---------Chloroethane 

.,,..----,-,,-------
75 - 09 - 2 - - - - - - - - - Methylene Chloride ------67-64-1---------Acetone 
75-15-0---------Carbon =D~i_s_u~l~f~i~d~e-------
75-35-4---------1,1-Dichloroethene ------75-34-3---------1,1-Dichloroethane ------540-59-0--------1,2-Dichloroethene (total) 
67-66-3---~-----Chloroform ----------107 - 06 - 2 - - - - - - - - 1, 2 - Di ch lo roe thane 
78-93-3---------2-Butanone ------
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------carbon Tetrachloride----
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane -----

-----10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene ---
124-48-1--------Dibromochloromethane -----79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene ----
10061-02-6------trans-1,3-Dichloropropene 
75-25-2---------Bromoform=-=-----------_-_-
108-10-1--------4-Methyl-2-Pentanone 
591-78-6--------2-Hexanone -----
127-18-4--- - ----Tetrachlor_o_e_t~h_e_n_e ______ _ 
79-34-5---------1,1,2,2-Tetrachloroethane 
1 O 8 - 8 8 - 3 - - - - - - - -'l'ol uene __________ -_-_-_-
108-90 - 7 - - - - - - - -Chlorobenzene 
100-41 - 4--------Ethylbenzene ---------
100-42-5--------Styrene ---------
1330-20-7-------Xylene (total) --------

FORM I VOA 

1 J 
11 
11 
11 

,i -3' 
19 
11 
11 
11 
11 

ll .z 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 
11 

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 

Q 
Q ·-
lA 
u. 

u. 

3/90 

uot 



~-23..C,'-{ ~ 
lE 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~T~MA~l~AR=L=I ________ _ Contract: ~WH==C ___ _ 

EPA SAMPLE NO. 

B0BFG2 

Lab Code: TMALA Case No.: 03028 SAS No. : =N=-=A'---- SDG No. : .... NA_.__ __ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 

Level: (low/med) LOW 

% Moisture: not dee. __ 5 

GC Column: PACK ID: 

Soil Extract Volume: 

Number TICS found: __ o 

., 

Lab Sample ID: A403028-02A 

(g/mL) _G_ Lab File ID: 40309R10 

Date Received: 03/04/94 

Date Analyzed: 03/09/94 

2.00 (mm) Dilution Factor: 1. 0 

(uL) Soil Aliquot Volume: ___ (uL) 

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

FORM I VOA-TIC 

~012 

3/90 



~-23~ 
lA EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

B0BFN3 
Lab Name: ~T~MA=-=/~A=R=L=I,._ ________ _ Contract: ~WH-C ___ _ 

Lab Code: TMALA Case No.: 03028 SAS No. : =N=-=A'---- SDG No . : =N=-=A:--_ 

Matrix: (soil/water) SOIL Lab Sample ID: A403028-01A 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40309R07 

Level: (low/med) LOW Date Received: 03/04/94 

% Moisture: not dee. __ o Date Analyzed: 03/09/94 

GC Column: =P=A=C=K'---­

Soil Extract Volume: 

ID: 2. 00 (mm) 

(uL) 

Dilution Factor: 1.0 

Soil Aliquot Volume: ___ (uL) 

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

74-87-3---------Chloromethane 
74-83-9---------Bromomethane 
75-01-4---------Vinyl Chloride 
75-00-3--------~Chloroethane 
75-09-2--.-------Methylene Chloride 10 
67-64-1---------Acetone 
75-15-0---------Carbon Disulfide 
75-35-4---------1,1-Dichloroethene 
75-34-3---------1,1-Dichloroethane 
540-59-0--------1,2-Dichloroethene (total) 
67-66-3---------Chloroform -- 10 
107-06-2--------1,2-Dichloroethane 
78-93-3---------2-Butanone 
71-55-6---------1,1,1-Trichloroethane 
56-23-5---------Carbon Tetrachloride 
75-27-4---------Bromodichloromethane 
78-87-5---------1,2-Dichloropropane 
10061-01-5------cis-1,3-Dichloropropene 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochloromethane 
79-00-5---------1,1,2-Trichloroethane 
71-43-2---------Benzene 
10061-02-6------trans-l,3-Dichloropropene __ 
75-25-2---------Bromoform 

10 
10 
10 
10 
A 
10 
10 
10 
10 
10 
.A'.' 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
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 
108-90-7--------Chlorobenzene 10 
100-41-4--------Ethylbenzene 10 
100-42-5--------Styrene 10 
1330-20-7-------Xylene ( total) 10 

FORM I VOA 

Q 

u 
_y...-
u 
u 
M 
u 
u 
u 
u 
u 

l4"' 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
l..r 
u 
u 
u 
u 
u 
u 
u 
u 

-~ 

L.l':r 

u. 

Ll 

u. 

i.. 013 

3/90 



~--n~ 
lE EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

BOBFN3 
Lab Name: =T~MA~/~AR=L~I ________ _ Contract: ~W=H=C ___ _ 

Lab Code: TMALA Case No. : 03 028 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/mL) _G_ 

Level: (low/med) LOW 

% Moisture: not dee. __ o 

GC Column: PACK ~------- ID: 

Soil Extract Volume : 

Number TICs found: __ 1 

CAS NUMBER 

2 . 00 (mm) 

(uL) 

COMPOUND NAME 

SAS No. : =N=A.___ __ SDG No .: NA ------
Lab Sample ID: A403028 - 01A 

Lab File ID: 40309R07 

Date Received: 03/04/94 

Date Analyzed: 03/09/94 

Dilution Factor: 1. 0 

Soil Aliquot Volume: ___ (uL) 

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

RT EST . CONC. Q 

---------------- ============================ ---------------- ============= ----------
1. UNKNOWN HYDROCARBON 26.67 

FORM I VOA-TIC 

6 

vQ14 
3/90 



ATTACHMENT 4 

LABORATORY NARRATNE and CHAIN-OF-CUSTODY DOCUMENTATION 



tr7 r1.5·?4 "'1571.l -' , ~ .J, f.,., .. t.1 ... f.. j 

LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

CASE NARRATIVE 

TMA/ ;._'R.LI 

03-028 

WEST::·WHOUSE HANFORD COMPANY 

March 04, 1994 

1.0 DESCRIPTION OF CASE 

2.0 

3.0 

Three soil samples were 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 Hydrocar~ons for Kerosene (K) were analyzed according to the 
SW-846 Method 8015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B0BFN3 A4-03-028-01A V SOIL 
B0BFN3 MS A4-03-028-01B V SOIL 
B0BFN3 MSD A4-03-028-01C V SOIL 
B0BFG2 A4-03-028-02A V SOIL 
BOBFG2 A4-03-028-02B sv SOIL 
B0BFG2 MS A4-03-028-02C sv SOIL 
B0BFG2 MSD A4-03-028-02D sv SOIL 
B0BFG2 A4-03-028-02G K SOIL 
B0BFF9 A4-03-028-03A V SOIL 
B0BFF9 A4-03-028-03B sv SOIL 
B0BFF9 A4-03-028-03E K SOIL 
B0BFF9 MS A4-03-028-03F K SOIL 
B0BFF9 MSD A4-03-028-03G 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 t:.:nes. 

Acetone •.,:as detected at concentrations above the CRQL in 
several samples, including the MS and MSD. Chloroform, 



4-Methyl-2-pentanone, Chloromethane, and Methylene Chloride 
were detected in several samples at concentrations below the 
CRQL. 

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

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 at concentrations above the 
CRQL in several samples, including the blank, MS, and MSD . 

All of the 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 03/05/94 
according to the SW-846 Method 8015M. The 
the initial calibrations and the %D 
calibrations were below their 20% 
respectively. 

and was analyzed 
%RSD in the all of 

in the continuing 
and 15% limits, 

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

SAMPLE NOTES 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the required 
holding times. Approximately 20 g of each sample were 
extracted and concentrated to 5 rnL. 

The surrogate o-Terphenyl was added to each sample, and the 
recoveries ranged from 78% to 88%. · However, since the 
reporting forms could not accommodate the surrogate recovery 
results, the data was included in the "Additional Raw Data" 
poriton of the package. 



The matrix spike and matrix spike duplicate recovery for 
Kerosene was 80%. The LCS, KLCS0311, was prepared at the same 
time and had a Kerosene spike recovery of 80%. The LCS 
results were included in t:he "Additional Raw Data" portion of 
the package. No Kerosene was detected in any of the unspiked 
samples. · 

All of the QC results were within the limits specified by the 
SW-846 Method 8015M. 

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 
diskette is authorized by the Labo=atory Manager or his designees, as 
verified by the following signatures. 

Nicole Ro'th 
Program Manager 

~y'~ 
Maureen Parrish '(/4d(?'f 
Prog=am Manager 

~016 
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Westinghouse Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006481 

Collector R. T. Sickle Carpany Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Sarrpling Locations 216-U-8 Crib 

Pipeline 
' Ice Chest No. Bill of Lading/Airbill No . Offsite Property No. 

Method of Shfpnent Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Pos~ible Sanple Hazards/Remarks None Detected 
Spcciol Handling and/or Storage Keep cool 

Saq>le Date Time N~r and Type of 
Nllli>er * Collected Containers Analysis Required Preservative 

BOBFF9 s .2. • ;i l/ • .;J '-I 1-.; ,.,- (1) 250ml Gs J VOA CLP 

BOBFF9 s (1) 250ml aG ✓ Semi-VOA CLP 

BOBFF9 s (1) 250ml Poly/ Metals ·CLP TAL Titanfun Mercury S-00 M! - K() CPL 

BOBFF9 s (1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFF9 s I (1) 125ml P/G ✓ NOz N~ EPA 353.2 

...oJ'\OJ:"J:"Q .., __ <; !-1-}- 250ml-·aGs- --ECBlecst ,?~-- 2 -:.k, 
,.., , , 

·-· 8080 , ..., 
BOBFF9 s (1) 125ml G I Cyanide CPL 

BOBFF9 s j (1) 125ml Gs ✓ Kerosene 8015H 

BOBFF9 s \' V \II (1) 1000ml Poly Gross Alpha/Beta EP-10; Ganma Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 

✓ 
Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 ,EP·BO, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am· 241 , Cm· 244 EP·80, 91, 92, 93, 5; Se-79 Lab Specific 

Chafn of Possession (Sfgn and Prfnt Names) *Matrix 
SE. Sediment Rel fnqufshed By / Date Time Received By A • Air 

£ ~~ /->-:- ~-,,, R/--< 3/J/q4 jj;,J 'rlb.~ I •• h 
DL • Drun Liquids SL• Sludge 

/:WO OS• Drun Solids SO• Solid 
L • Liquid T • Tissue 

k);f ~a.:VOoM 3/3fl4 trn_'{ ){~/.13~ t<. · 13/u/Vl 0 • Oil II • llater 
s • Soll 111 • Ill pe - 3 -q - 9'{ X • Other IO o 0 

LA80MTilRT SECTION Received By Title Date/Time 

Final s.q,le Dhpoeltlon Disposal Hethod: Disposed by: Date/Time: 

·..O 
,-.._j 

= 
~ N 
LJ""l 
_r-...~ 
...r= 
• ....... , 
u," 
~ -....... __; 
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Westinghouse P11ge 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006484 

Collector R.T. Sickle Coq>any Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay SafTl)l ing Locations 216-U-8 Crib 

Pipeline 
Ice Cheat No. Bill of Lading/Airbill No. Offsite Property No. 

Hethod of Shlpnent Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible Su.,le Hazards/Remarks None detected 
Special Handling and/or Storage Keep cool 

SSfTl)le Date Time Nuiber and Type of 
Nl.llber * Collected IJ Containers Analysis Required Preservative 

8o8FJJ3 6 ~5-94 O~!S ( I z5bM I o-{,s / \XJA CLP 
BOBFG2 s :>. - 2.:;:4c../ [2.Cl(I (1) 250ml Gs ✓ VOA CLP . 

BOBFG2 s I (1) , 
' 

250ml aG ✓ Semi-VOA CLP 

BOBFG2 s I 
l (1) 250ml Poly ✓ Metals ·CLP TAL Titanlun Mercury CPL 

BOBFG2 s I \ ( 1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFG2 s \ (1) 125ml P/G ./ N02 N°3 EPA 353.2 
.. 

,-ae~:-:z - ·\ (1) 250ml aGs PCB/Pest -
r .,, / _,,,,. ~ , - > <: - ~ , 8080 .., - . . --. ,, 

,,/. ~ - - T 

BOBFG2 s I (1) 125ml G ✓ Cyanide CPL 

BOBFG2 s I (1) 125ml Gs ✓ Kerosene 8015M 

BOBFG2 s s I (1) 1000ml Poly Gross Alpha/Beta EP-10; Ganma Spec. Cs-134/137, Co-60, K·40, Eu-152/154/155, 

lV 
Ru-106, Na-22 RC-30; Total Uranlun EA·01C; 

V U-235/234/238 EP·70, 71, 5; Np-237 RC·101A, 622, EP·S; 
Pu-238/239/240 EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am·241, Cm•244 EP•80, 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Nemes) *Matrix 
Relinquished By / Date Time Received By A = Air SE= Sediment 

4~/~p;-- 3/1 /q4 JJ;/ t¥tkn1.h 
DL • Drun Liquids SL• Sludge 

S--c /{-"£. /.2CO DS • Drun Solids SO•Solid 
T • Tissue 

fd r;u,, rl}~ ti} A 3/3/c?4 
L • Liquid 

C-Q4S 0 • Oil IJ "IJater 
s • Soll IJI • IJipe ,- I 

?~~I- f:>~ II... I)/ t/M 
X • Other ':>-'/ -9'1 1000 

LAIQUTQlY srctl011 Rece1Ved By T1tle Date/T1me 

Fina\ Slillp\e Diapoaltlon ouposal Metnoa: DlSposed by: Date/Time: 

. 
-~ u, 
N I 
...s:: 
~ 

i - i 
~ 
~ 

!CD 
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ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 



VALIDATION 
LEVEL: 

VALIDATOR: 

CASE: 

-------: .., __ ...,--• . .-·----~ ·,.--\,-,i---,.-

CJ'7 ~ 1.5'>Ll .rl r 
,, , ~ J...1:..1 WH S -EN-SPP-OO2, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

A B C D 

DATA PACKAGE: BOBfFtl-TrrtA-726 

SDG: 

ANALYSES PERFORMED 
0 SW-846 8240 D SW-846 8260 0 CLP D SW-846 8270 D SW-848 
(CS? columnl (packed column! SemivolatilM (cap columnl (packed columnl 

D 0 D • 

SAMPLES/MATRIX 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative~resent? ••••••• 
Comments: CD Pe C: ±acme cl b \/ \J..j ~ C 

I 

2. HOLDING TIMES 
Are sample holding times acceptable? ••••• 

Comments: C'ol ]e,,c:re.d Ari.o..\yzed 
fge,J=F9 ~=~~{ :s-q-q'/ 

A-1 

D D 

Nc·+e. Cb . . . . . . 

.. ·® No 

N/A 
N/A 

N/A 

u 2,.. n c. 



O}R35?U r1531 
/ ,. II 1- ·t~c.:.~D-EN-SPP-002, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

3. INSTRUMENT TUNING AND CALIBRATION 
Is the GC/MS tuning/performance check acceptable? ••.••• • G;;J No N/A 
Are initial calibrations acceptable? •••••••••••• • <Ji{) No N/A 
Are continuing calibrations acceptab e? • ~- ")~e_ 0 .... Yes ® N/A 
Comments: ( '?v D~.(] . • O Q~o.\, R. ,v-,..,,.~,, ... , 

exc.eeds;; Z.5 ~ <equ '"'~ . ~SCQ ,o..¼& Mui-ts ~vta.\,'{ (:r/~rr) · 

4. BLANKS 

Were laboratory blanks analyzed? .••••••••• 
Are laboratory blank results acceptable? .~c.:r~h~.(i) .... . 
Were field/trip blanks analyzed? .• .N.cte.® ... . 

Were surrogates/System Monitoring Compounds analyzed? No 
Are surrogate/System Monitoring Compound recoveries acceptable? Yes No 
Were MS/MSD samples analyzed? ..•....••.••..••. Yes No 
Are MS/MSD results acceptable? • •.••••••••..•. ~No 
Comments: 

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

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

A-2 



Q'"' ~ ZC:'.?L -;153? 
1 l ~ ~J~Jtu,, ~,~., '1\.1 \. 

. . -SD-EN-SPP-OO2, Rev. 2 

GC/MS ORGANIC DATA VALIDATION CHECKLIST 

6. PRECISION 
Are MS/MSD RPO values acceptable? •••• • •••••.•••• @ No N/A 
Are field duplicate RPO values acceptable? • ~~--+~CJ). • • Yes No @ 
Are field split RPO values·. acceptable? •••••••••••• Yes No @ 
Comments: Ci) F;e\d QQ WOi> no-+ ,J~vct:i:Ued µ;~:fh 4;s ~~\e., 
S.e--c~ 'ov-\: hos laeeY'.\ vQcp1e7)i:ed x E,eld, 1\Jf'i~~:fes w,r I 
be. e \J oJ ua;:ted w ,+'h :fh e ff~ oJ d 0-fu '5,u V\\#OlC:y • 

7. SYSTEM PERFORMANCE 
Were internal standards analyzed? •••••••• 
Are internal standard areas acceptable? .••••. 
Are internal standard retention times acceptable? . 

~~ 

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

Comments: _________________________ _ 

8. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
ls compound quantitation acceptable? 
Comments: 

·@No 
Yes 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 identified and coded all 
Comments: 

TIC? . 
~-

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

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

A-3 



~D0~:> 9:A 
BO~fPC\-TMA-72fo 7A 

VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: ~T~MA:o..o.L(~A~R~L~I=--------- Contract: ~WH=C ___ _ 

Lab Code: TMALA Case No.: 03028 SAS No.: =N .... A ______ -· SDG No. : :e.:N~A.____ 

Instrument ID: =4~5~0~0 __ 

Lab File ID: 40309R05 

Heated Purge: (Y/N) y__ 

Calibration date: 03/09/94 Time: :1=1=3~8 __ 

Init. Calib. Date(s): 02/02/94 

GC Column: =P=A=C=K.._ __ ID: 

Init. Calib. Times: 

2.00(mm) 

--COMPOUND RRF RRF50 
============================= ====== ====== 
Chloromethane 1. 842 1. 789 
Bromomethane 1.284 0.897 
Vinyl Chloride 1. 585 1.243 
Chloroethane 0.873 0.890 
Methylene Chloride 1.375 1.416 
Acetone 0.754 0.855 
Carbon Disulfide 4.081 4.134 
1,1-Dichloroethene 1.371 1.377 
1,1-Dichloroethane 2.990 2.867 
1,2-Dichloroethene (total) 1.402 1.441 --Chloroform 2.811 2.618 
1,2-Dichloroethane 1. 836 1.616 
2-Butanone 1.485 1.442 
1,1,1-Trichloroethane 0.614 0.484 
Carbon Tetrachloride 0.495 0.442 
Bromodichloromethane 0.804 0.672 
1,2-Dichloropropane 0.507 0.458 
cis-1,3-Dichloropropene 0.651 0.628 
Trichloroethene 0.443 0.430 
Dibromochloromethane 0.621 0.632 
1,1,2-Trichloroethane 0.395 0.380 
Benzene 0.934 0.944 
trans-1,3-Dichloropropene __ 0.600 0.554 
Bromoform 0.429 0.435 
4-Methyl-2-Pentanone 0.976 0.991 
2-Hexanone 0.759 0.716 
Tetrachloroethene 0.381 0.379 
1,1,2,2-Tetrachloroethane 0.860 0.929 
Toluene --

1. 049 1.122 
Chlorobenzene 0.950 1.010 
Ethylbenzene 0.458 0.488 
Styrene 0.912 0.996 
Xylene (total) 0.483 0.502 

1140 

MIN 
RRF %D 

===== ====== 
0.010 2.9 
0.100 C 30.1 
0.100 21. 6 
0.010 -1. 9 
0.010 -3.0 
0.010 -13.4 
0.010 -1.3 
0.100 -0.4 
0.200 4.1 
0.010 -2.8 
0.200 6.9 
0.100 12.0 
0.010 2.9 
0.100 21.2 
0.100 10.7 
0.200 16.4 
0.010 9.7 
0.200 3.5 
0.300 2.9 
0.100 -1.8 
0.100 3.8 
0.500 -1.1 
0.100 7.7 
0.100 -1.4 
0.010 -1.5 
0.010 5.7 
0.200 0.5 
0.500 -8.0 
0.400 -7.0 
0.500 -6.3 
0.100 -6.6 
0.300 -9.2 
0.300 -3.9 

02/02/94 

1459 

MAX 
%D 

----

)25. 0 
25.0 

25.0 
25.0 

25.0 
25.0 

25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 

---------------=-----=--===================================== 
Toluene-dB 0.851 0.902 0.010 -6.0 
Bromofluorobenzene 0.670 0.746 0.200 -11.3 25.0 
1,2-Dichloroethane-d4 1.458 1.156 0.010 20.7 

All other compounds must meet a minimum RRF of 0.010. 

FORM VII VOA 3/90 



\S~;ll ''~ l d_ ' M\MAR't z /, I J, I ... I. ti ' ... 
Bo~f="Fll-T¥t'\A- -::,.»1,~ 1A EPA SAMPLE NO. 

VOLAT~~ORGANICS ANALYSIS DATA SHE~T 

VBLK0309Rl 
Lab Name: =T~MA=-=-/~AR=L=I=---------- Contract: ~~·TH~C=-----

Lab Code: TMALA Case No. : 03028 SAS No. : ~N~A~-- SDG No. : =N.::.::A:..,,__ 

Matrix: (soil/water) SOIL Lab Sample ID: SBLK0309 

Sample wt/vol: 5. 0 (g/mL) _G_ Lab File ID: 40309R06 

Level: (low/med) LOW Date Received: 

% Moisture: not dee. Date Analyzed: 03/09/94 

GC Column: ~P.::.::A=C=K ____ _ ID: Dilution Factor: 1.0 

/ Soil Extract Volume: 

2. 00 (mm) 

(uL) Soil Aliquot Volume: ___ (uL) 

-~ 

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

74-87-3---------Chloromethane 10 
74-83-9---------Bromomethane 10 
75-01-4---------Vinyl Chloride 10 
75-00-3---------Chloroethane 

, 
10 

75-09-2--~------Methylene Chloride C2 
67-64-1- - - ·- - - - - -Acetone ca 
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---------Bromodichloromethane 10 
78-87-5---------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---------Bromoform -- 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 
108-90-7--------Chlorobenzene 10 
100-41-4--------Ethylbenzene 10 
100-42-5--------Styrene 10 
1330 - 20-7-------Xylene (total) 10 

FORM I VOA 

Q 

u 
u 
u 
u 
J_;;) 
J J) 

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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~De;; g-z B 1.5?u ..ic:31 
Ba~~Fq-TrW\ -7k,u'J- , .. "f.l;~l~• 

lE EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =T~MA=...../=AR=L=I ________ _ 

Lab Code: TMALA Case No.: 03028 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5. 0 (g/rnL) _G_ 

Level: (low/med) LOW 

~ Moisture: not dee. 

GC Column: =P=A=C=K'---­

Soil Extract Volume: 

ID: 

Number TICs found: __ o 

-~ 

2. 00 (mm) 

(UL) 

VBLK0309Rl 
Contract: ~WH=C'-----

SAS No. : ""'N'"""A'---- SDG No. : =N-=-=A'--_ 

Lab Sample ID: SBLK0309 

Lab File ID: 40309R06 

Date Received: 

Date Analyzed: 03/09/94 

Dilution Factor: 

Soil Aliquot Volume: 

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

1.0 

___ (uL) 

FORM I VOA-TIC 

up27 
3/90 



\) \lXw\_~ ~U.W,f~t ' I 
L rn. ..k\Y\~\'''e ,....,.._ • 

l 
'"1<..._ u-'-1 --r T 

J V BLK.O ~ Oct R I ~ ~l)Q,~ '3o~vFq-~A;J_~~'\S , i:, 
No m/z Scan Time✓Ref · RRT Meth Area(Hgy> Amount hTot 

1 128 181 7: 32 1 1. 000 A BB 22826 . . 50.000 PPB 15.32 
2 114 382 15: 55✓ 2 I 1. 000 A BB 93192.✓ 50.000 PPB 15.32 
3 117 480 20:00✓ 3 1.000 A BB 80925.J 50.000 PPB 15.32 
4 65 235 9:47 l l. 298 A BB 26642. 50.492 PPB t/ 15. 47 
5 98 455 18:57 3 0.948 A BB 78607. 53.869 PPB Vl6. 51 
6 95 562 23:25 3 1. 171 A BB 63007. 52. 157 PPB v"15.98 
7 NOT FOUND 
a NOT FOUND 
9 NOT FOUND 

10 NOT FOUND 
11 84 113 4:42 1 0.624 A BB 1602. 2.478 PPB 0.76 
12 43 126 5:15 1 0.696 A BB 2964. 7.598 PPB 2.33 
13 NOT FOUND 

Q\t(o,c~f\~ ~,; '::: 14 NOT FOUND '1 · 7 JJ. 15 NOT FOUND 
16 NOT FOUND 

~:~:; ::~ !~ :; ;;: ::~~ ! !: ~;: : ~~ ;!:1· ~-~: 
19 NOT FOUND ~ 
20 NOT FOUND 3 - r '-f • 9< 
21 NOT FOUND 
22 43 235 g-4:z 2 0 615 A BB a&ea. 1, ;z:;z::;z: 1212B 0 3~ 
23 83 :290 11·40 :;z 0 :;z:33 A 1.ll3 640, 0 511 EEB 0 16 
24 NOT FOUND 
25--NO".C FOUND 
26 NOT FOUND 
27 NOT FOUND 
28 NOT FOUND 
29 NOT FOUND 

r-,-ne.~y(-2-pe.n4t\~e, X f; ::: 1./1» 30 NOT FOUND 
31 NOT FOUND I 
32 NOT FOUND 

Ea:;z:~ ~~ 33 i1a a9:;z: 16:aa a o.aa:;z: A Im 1402. Q.2+ 
34 NOT FOUND 
35 Qa 435 HJ;07 d o,s;ioe A BB 512. G.ai11 PPB Q. 1Q 
36 NOT FOUND 
37 91 '159 19: g:;z: a G.956 A BB 1a-i10. o,6e6 12~B 0 . 21 
38 NOT FOUND 
39 NOT FOUND 
40 NOT FOUND 
41 NOT FOUND 
.42 NOT FOUND 

No RetCL) Ratio RRT(L) Ratio Amnt Amnt<L> R.Fac R.Fac<L> Ratio 
1 7:22 1.02 1.000 1.00 50.00 50.00 1. 000 1.000 1.00 
2 15:55 1. 00 1.000 1.00 50.00 50.00 1. 000 1.000 l. 00 
3 20:00 1.00 1.000 l. 00 50.00 50.00 1. 000 l. 000 / l. 00 
4 9:42 1. 01 1. 316 0.99 50.49 50.00 1. 167 l. 156 l. 01 
5 18:57 1.00 0 . 948 1.00 53.87 50.00 0.971 0.902 l. 08 
6 23:22 l. 00 l. 169 1.00 52. 16 50.00 0.779 0.746 l. 04 
7 0:52 0. 119 
8 1: 30 0.203 
9 1:55 0.260 

10 2:37 0.356 
11 4:22 1.08 0. 593 1.05 2.48 S0.00 0.070 l. 416 0.05 vn28 
12 4:55 l. 07 0.667 l. 04 7.60 50.00 0 . 130 0.855 0 . 15 . 

0/f)t'O\ ( <ht 
------ -----------------------
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MEMORANDUM 

TO: 200 UP-2 Project QA Record 

FR: Thomas Stapp, Golder Associates Inc. ~ 
RE: GENERAL GC DATA VALIDATION SUMMARY FOR DATA PACKAGE 

B0BFF9-TMA-726 (923-E418 726EXTR.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B0BFF9-TMA-726 
prepared by IMA laboratory. A list of samples validated along with the analyses reported 
and the methods of analysis is provided in the following table. l r--, :--:: _ ~ - •· - - -

,I"' ; 1.: - ' ;: i · ·•-
• f t i ' L..: 

. ·- -- -- ~ -
SAMPLE ID SAMPLE MEDIA ANAL "(SES-' • 

DATE , j .... ". I 
BOBFF9 2l24fJ4 SOIL SEEN?ti t ~ l JUN I 19 
BOBFG2 W/94 SOIL ; t U I 

Notes: 
VALIDATION DOCUI\ 

1. Indicates the samples were analyzed for extractable fuel hydrocarbons (kerosene 1 mge) by SW-846 meSBLA 
~M. 

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

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

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

DATA QUALITY OBJECTIVES 

The following section presents a summary of the data quality objectives 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. 

Completeness. The data package was complete for all requested analyses. A total of two 
(2) samples were validated in this data package with a total of two (2) determinations 
reported, which were deemed valid. This results in a completeness of 100 percent which 
meets the work plan completeness objective of 90 percent 

L.:: -
' Lt 14 

i 
~ -

1ENTATIOi 

01 



q'i R 1.r::•')U ,-,15113 
•' ,( ii JJ1~·1 ... ,,,. "\, 

Data Package ID: B0BFF9-TMA-726 

MAJOR DEFICIENCIES 

Analysis: GENERAL GC 

No major deficiencies were 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. 

2 
tj · 0 2 



ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 



1J7 a 1.t:'JU "
1Sll\) 

,1, 3JJr- ·1 .. t,, , 

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

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 (m 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 decision 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 (TIQ 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 (TIQ 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 



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

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: REVIEWER: DATE: PAGE.l_OF.1. 
BOBFF9-1MA-726 T. STAPP 5-24-94 

COMMENI'S: EXrRACTABLE FUEL HYDROCARBONS 

COMPOUND/ANALYTE QUALIFIER SAMPLFS REASON 
AFFECTED 

NO QUALIFICATION REQUIRED 



ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 



C 

0 
en 

Validated Date St.111118ry, Date Package: B0BFF9·TMA•n6 

s~ BOBFF9 
Date 2·24·94 

Location 216·U·8 
Depth . . . 
Type SOIL 

Comnents ... 

Parameter Units Result Q 

KEROSENE MG/KG 10.000 u 

808FG2 
2·25·94 
216·U·8 ... 

SOIL ... 

Result 

10.000 

Q 

u 

L~ 
u, 
r-~ 
...s= 
* r--..~ 
i_ri' -....r=. 



'l'MA Inc. 
Received: 03/04/94 

REPORT 
Results by Sanq:,le 

Work Order# A4-03-028 

SAMPLE ID =Bc.=0.:B.:.FF:..:::..9 _________ _ FRACTION 038 TEST CODE 8015MS NAME EPA 8015M EXTRACT. 
Date & Time Collected 02/24/94 Category _____ _ 

MODIFIED 8015 - EXTRACTABLE FUEL h"YDROCARBONS 

Matrix: -S~O-IL.._ __ 
Date Analyzed : 03/13 / 94 

Dilution factor: 1.00 

Concentration Units : ma/Ka 

Sample 
Compound Result 

Kerosene Range ND 

Cl0 - Cl6 Jet Fuel Range NA 

C9 - C22 Diesel Range NA 

Hydraulic Range NA 

PQL 

10 

NA 

NA 

NA 

ND= Not detected at the specifi ed limits 

Form I 

G 
LA 

Jtf~ ~eel 

9{5-2 ,j --f(Lf 

u 09 



TMA Inc. REPORT Work Order# A4-03-028 

Received: 03/04/94 Results by Sample 

SAMPLE ID .::::B=O.::::;B=-FG2=--------- ?'"RACTION 02G TEST CODE 801SMS NAME EPA 8015M KXTRACT. 

~ate & Time Collected =0.::::;2L/~2~5~{9~4"'----- Category _____ _ 

MODIFID 8015 - EXTRACTABLE FUEL HYDROCARBONS 

Cl0 

Matrix: SOIL 

Date Analyzed: 03/13/94 
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 

10 

NA 

NA 

NA 

ND = t:ot detected at the specified limits 

Form I 

G 
LL 

Ve.t l\.~d 
-~5-24 -44 



ATTACHMENT 4 

LABORATORY NARRATNE and CHAIN-OF-CUSTODY DOCUMENTATION 

L_ 



r 

LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

CASE NARRATIVE 

TMA/ARLI 

03-028 

WESTINGHOUSE HANFORD COMPANY 

March 04, 1994 

1.0 DESCRIPTION OF CASE 

2.0 

3.0 

Three soil samples were analyzed. for TCL Organics- Volatiles and 
Semivolatiles according to the USE?A Contract Laboratory Program (CLP) 
Statement of Work for Organic Analysis, Revision OLM0l.8. The 
Extractable Hydrocarbons for Kerosene (K) were analyzed according to the 
SW-846 Method 8015M. 

SAMPLE LIST : 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX 

B0BFN3 A4-03-028-01A V SOIL 
B0BFN3 MS A4-03 - 028-01B V SOIL 
B0BFN3 MSD A4-03-028-01C V SOIL 
B0BFG2 A4-03-028-02A V SOIL 
B0BFG2 A4-03-028-02B sv SOIL 
BOBFG2 MS A4-03-028-02C sv SOIL 
B0BFG2 MSD A4-03-028-02D sv SOIL 
B0BFG2 A4-03-028-02G K SOIL 
B0BFF9 A4-03-028-03A V SOIL 
B0BFF9 A4-03-028-03B sv SOIL 
B0BFF9 A4-03-028-03E K SOIL 
B0BFF9 MS A4-03-028-03F K SOIL 
B0BFF9 MSD A4-03-028-03G K SOIL 

COMMENTS : 

3.1 SHIPPING AND DOCUMENTATION: 

All of the samples were receiv ed 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. 

Acetone was detected at concentrations above the CRQL in 
several samples, including the MS and MSD. Chloroform, 



4-Methyl-2-pentanone, Chloromethane, and Methylene Chloride 
were detected in several samples at concentrations below the 
CRQL. 

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

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 withi n the contrac t 
required holding times. 

Di-n-butylphthalate was detected at concentrations above the 
CRQL in several samples, including the blank, MS, and MSD. 

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

3.2.3 EXTRACTABLE HYDROCARBONS 11 KEROSENE RANGE 11 COMMENTS 

SEQUENCE NOTES 

The sequence was started on 03/05/94 and was analyzed 
according to the SW-846 Method 8015M. The %RSD in the all of 
the initial calibrations and the %D i n the continuing 
calibrations were below their 20% and 15% limits, 
respectively. 

All of the QC criteria were within the limits specified by t h e 
EPA CLP SOW. 

SAMPLE NOTES 

LOW LEVEL SOIL 

The samples were extracted and analyzed within the r equ i r ed 
holding times. Approximately 20 g of each s ample were 
extracted and concentrated to 5 mL. 

The surrogate o-Terphenyl was added to each sample, and the 
recoveries ranged from 78% to 88%. · However, since t h e 
reporting forms could not accommodate the surrogate r ecovery 
results, the data was included in the "Additional Raw Data" 
poriton of the package. 



The matrix spike and matrix spike duplicate recovery for 
Kerosene was 80%. The LCS, KLCS0311, was prepared at the same 
time and had a Kerosene spike recovery of 80%. The LCS 
results were included in the 11 Additional ~aw Data 11 portion of 
the package. No Kerosene was detected in any of the unspiked 
samples. 

All of the QC results were within the limits specified by the 
SW-846 Method 8015M. 

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 
diskette is authorized by the Laboratory Manager or his designees, as 
verified by the following signatures. 

Nicole Rot:h 
Program Manager 

~~~ 
Maureen Parrish '(/4.d(l/'f 
Program Manager 
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Westinghouse Page 1 of 1 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

006481 
Collector R. T. Sickle COll'4)8ny Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vi tri fi ed Clay Sal!l)l ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbill No. Offsite Property No. 

Method of Shlpnent Air Overnight . Field Logbook No • 

Shipped to TMA SPECIAL INSTRUCTIONS 

Possible Sanple Hazards/Remarks None Detected "-'' 
Keep cool 

:-.,:, 
Special Handling and/or Storage =- i-

* -
Date j ~ Salll)le Time Nlllber and Type of . _J 

Nuiber * Collected Containers Analysis Required Preservat1v, 
r-- :l. 
p 

~ BOBFF9 s 2 . ;; '-I • ,;/(_/ 1--:r ,.,- (1) 250ml Gs ..I VOA CLP (.J 
- ~ 

BOBFF9 s (1) 250ml aG ✓ Semi-VOA CLP 

BOBFF9 s (I) 250ml Poly./ Hetals ·CLP TAL Titanlun Mercury 5"00 w..Q_ - K.0 CPL 

BOBFF9 s ( 1 ) 125ml G ✓ Anlona F, Cl, so4 EPA 300.0 

BOBFF9 s (1) 125ml P/G ✓ NOz NO:J EPA 353.2 . 
~J:'J:'Q ' ,l-}· 250ml-··aGs- --E.CBlfcst ,?~-- 2 :L, /] , .:, - .• . 8080 

BOBFF9 s I (1) 125ml G I Cyanide CPL 

BOBFF9 s I (1) 125ml Gs v Kerosene 8015H 

BOBFF9 s 
" V \II (I) 1000ml Poly Gross Alpha/Beta EP-10; Garrma Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155 , 

Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 
✓ U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 

Pu-238/239/240 ,EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am· 241 , Cm· 244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

Chafn of Possession (Sfgn and Prfnt Names) *Matrix 
Rel fnqufshed By / Date Time Received By A "Air SE .. Sediment 

.£ ~~ 27: ~.,,. R/< 3/J/q4 ));/ ~,Yl,,Jd 
DL • Drun Liquids SL• Sludge 

/:WO OS• Drun Solids SO • Solid 
L ,. Liquid T • Tissue 

k J.;J! ~~l't>o.M 3/3f:?4 OCAs j{~/.13~ /(. . 131 (,/1',,1 0 • Oil II • \later 
s • Soil \II • Wipe - 3-4-9'{ X • Other 10 oa 

LABORATORY SECTlOM Received By Title Date/Time 

Final Slalple Dfaposftfon D1sposal Metnoa: Disposed by: Date/T1me: 

I 

I 
I 
I 
I 

I 

I 
I 
I 
I 

- ----- - - - - - --- ------ --- - -- -
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Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

C0ff'P8ny contact C. A. Row l ey Telephone 372-3293 

Pa e 1 of 1 

006484 
Collector R.T. Sickle 
SAF No, 93-263 Project Designation 216-U-8 Vi tri fi ed Clay 

Pipeline 
Sa~l Ing Locations 216-U-8 Crib 

Ice Chest No. Bill of Lading/Alrbill No. 

Hethod of Shipment Air Overnight 
Shipped to TMA 
Possible SMf)le Hazards/Remarks None detected 
Special Handling and/or Storage Kee COO 1 

Sa~le Date Time Nurt>er and Type of 
* Collected 

Offsite Property No. 

Field Logbook No. 

SPECIAL INSTRUCTIONS 

Nuooer Containers Analysis Required 
(,') I \bA /J08FJ./3 6 J!J-~94 0~!5 25DMI o.f,s CL-P 

BOBFG2 s ~">. -2~~1./ /2.CJ() (1) 250ml Gs ✓ VOA CLP 

BOBFG2 s I (1) I 

' 
250ml aG ✓ Semi·VOA CLP 

BOBFG2 s I 
I (1) 250ml Poly ✓ Hetals ·CLP TAL Titaniun Mercury CPL 

BOBFG2 s \ (1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFG2 s \ (1) 125ml P/G ./ NOz N~ EPA 353.2 

,-se::-:2 - - \- · (I) 250ml aGs PCB/Pest -
~ -----;;;- -;.,, ./ -, ~ ) -=- J, 8080 - · - · ~- . - ,,,-.- . ..,,,, ___ .</' 

oJ - r 

BOBFG2 s I ( 1) 125ml G J Cyanide CPL I 
BOBFG2 s (1) 125ml Gs I tcerosene 8015H 

BOBFG2 s s l ( 1) 1000ml Poly Gross Alpha/Beta EP-10; G8111118 Spec. Cs-134/137, Co-60, IC-40, Eu-152/154/155, 
: . Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 

lY V U-235/234/238 EP-70, 71, 5; Np· 237 RC·101A, 622, EP·5; 
Pu-238/239/240 EP-80, 81, 5; I-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am·241, Cm-244 EP·80, 91, 92, 93, 5; Se·79 Lab Specific 

Chain of Possession (Sign encl Print Nemes) *Matrix 
Relinquished By / Date Time Received By A = Air 

,,;;~/~p;- 3/1 /q4 ---.Jl?~n1lA 
DL • Drun Liquids 

S--c /I-'? /.2.CO OS• Drun Solids 
L • Liquid 

[d ~,vfl,tlJA ;3/3/14 0?45 0 • Oil 
s • Soil - I 

1(~/. /3~ /L. • {)/ t/M "> - '-1 •9'1 /000 

~TatY stCTtOII Received By Title Date/T11111t 

Final Se,aple Dlapoaltlon l>hposal Hethod: D1&poaed by: Date/Time: 

- t 

·"'n Preservat i vei- .; ._ -... 
• :r· ~ 
L I, 
"-' J 

I .:.i 

SE= Sediment 
SL• Sludge 
SO= Solid 
T • Tissue 
II ,. llater 
Ill • Iii pe 
X = Other 



ATTACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 
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GENERAL GC DATA VALIDATION CHECKLIST 

VALIDATION A B C D ~ ) LEVEL: 

PROJECT: 200 UP-2 DATA PACKAGE: BOBFF£1-TMl\-72~ 
VALIDATOR: LAB: TMA /ARCT DATE: 5-z1-tlt./ 
CASE: SOG: 

/ ANALYSES PERFORMED 
D 8010 ✓so1s MM, D 8020 D 8021 8140 8141 

D 8150 D 8151 0 WTPH-HCIO • WTPH-G 0 WTPH-0 D 

D D D D D D 

SAMPLES/MATRIX: [sf)RF°Fli gr)~t:'Q2. /S::OIL 
' 

. 
I 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? . ~~(b .. ~ No 

Is a case narrativ~sent? .•.••.•.......... @; No 
Comments: U) teC!:Q:CW\e&. 'oy ~HC:, 

2. HOLDING TIMES ~ 
Are sample holding times acceptable? • • • • • • • • • . • . ) No 

Connnents: 0otl§C~ 0<.ttac.tecl AAA\yz.ec! AY'> 
Bo& E E9 z-2.4--q 1/ -s-t o-9 ':/ s ~1 3 .q{ ~ t c.f 

A-10 

N/A 
N/A 

N/A 



, -EN-SPP-002, Rev. 2 

GENERAL GC DATA VALIDATION CHECKLIST 

3. INSTRUMENT CALIBRATION 
3.1 INITIAL CALIBRATION 
Was an initial calibration performed? 
Are %RSD values for calib_ration or response 

factors acceptable? · •••.••••• 

. . 

. . 

. . . 

. . . 
. . @ 1 No N/A 

. ·® No N/A 
Comments: __________________________ _ 

3.2 CONTINUING CALIBRATION 
Was a continuing calibration check performed? .•.•.••• ~ No 
Are %D values for calibration or response factors acceptable?® No 

N/A 
N/A 

Comments: __________________________ _ 

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

.(vaj 
-~ 

. • • • Yes 

No N/A 
No N/A 
No@ 

Are field/trip blank results acceptable? ••.•.•..••. Yes No @ 
Comments: (i) f;,1& Q~ was v,o± tde~1ti:(Locf j\'\ :8,tt· Sc\yV\.P.(f-1 

i;::*~!~ ~~t;j:i~~;~:,tl<s YJi!I 

5. ACCURACY 
Were surrogates analyzed? . . . . . . . . . . . . . . . . No N/A 
Are surrogate recoveries acceptable? . . . . . . . . No N/A 
Were MS/MSD samples analyzed? . . . . . . . . . . No N/A 
Are MS/MSD recoveries acceptable? . . . . . . No N/A 
Were LCS samples analyzed? . . . . . . . . . . . . No N/A 
Are LCS recoveries acceptable? . . . . . . . . . . . . . . . No N/A 

A-11 
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GENERAL GC DATA VALIDATION CHECKLIST 
Comments: _________________________ _ 

6. PRECISION 
Are MS/MSD sample RPO values acceptable? ••••••••••• @ No N/A 
Are field duplicate RPO values acceptable? •• tJo.¼(3) . ... Yes No (jfj; 
Are field split RPO values acceptable? ••• _. ..•••••• Yes No @. 

c~;:rs;f ~tt!=e~~±t&~~6°A~fi'e~*' 
e va\ u~yfed ~"' :::f:!Ae ¥fnaf d&S-ta.. £vo\\™&H"Y · 

7. COMPOUND IDENTIFICATION AND QUANTITATION 
Is compound identification acceptable? 
Is compound quantitation acceptable? 

...... (i;J No 

...... & No 
N/A 
N/A 

Comments: _________________________ _ 

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

No 
No 

N/A 
N/A 
N/A 

Comments: _________________________ _ 

A-12 



MEMORANDUM 

TO: 200 UP-2 Project QA Record 
.... d> 

JUN 1994 May ~ 1994 

FR: RECEIVED 
TQO 

Thomas Stapp, Golder Associates Inc. 
... 

RE: INORGANIC DATA VALIDATION SUMMARY FOR DA: ~PACKAGE ~~ 
B0BFF9-TMA-726 (923-E418 726MET.UP2) f'c!>~ •"!.~""> 

0Z6LS\.i.-

INTRODUCTION 

This memo presents the results of data validation on data package B0BFF9-TMA-726 
prepared by TMA laboratory. A list of samples validated along with the analyses reported 
and the methods of analysis is provided in the following table. 

~ fs' r7l r- ... ~ - -r j , - I C ·, ; ; ; • .... • u 'L, I . l' . : -
I I f I ; 

u .. L:J\.:::J L...::; i.., ! ·-

SAMPLE ID MEDIA ANALYSES - '- - · 
SAMPLE 
DA'IB ~ 

BOBFF9 2/24/94 SOIL SEENO'IB 1 JUN I 199 
BOBFG2 '}/]S/94 SOIL - -

-- -----
--

: 

- -.:..""C"!I'""-

Notes: VALIDATION DC CUMENTATJO :-: 
L Indicates the samples were analyzed for a.F TAL metals, titanium, and cyanide. SOLA 

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

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

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

DATA QUALI'IY OBJECTIVES 

The following 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 serial dilution percent 
differences as indicated below. 

Accuracy. Goals for accuracy were met with the exception of the matrix spike recoveries 
as indicated below. 

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

Detection Limits. Detection limit goals were met for all sample results. 

"00 1 
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Data Package Number: B0BFF9-TMA-726 Analysis: INORGANIC 

Completeness. The data package was complete for all requested analyses. A total of two 
samples were validated in this data package with a total of 50 determinations reported, 
all of which were deemed ·valid. This results in a completeness of 100 percent which 
meets the work plan completeness objective 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 

• Beryllium, silver and sodium were detected in the preparation blank. 
Attachments 2 and 5 provide a summary of the samples affected, data 
qualification applied and supporting documentation. 

Matrix Spike Recoveries 

• - Matrix spike recovery for antimony was unacceptable. Attachments 2 and 5 
provide a summary of the samples affected, data qualification applied, and 
supporting documentation. 

ICP Serial Dilutions 

• The calcium serial dilution percent difference was unacceptable. Attachments 
2 and 5 provide a summary of the samples affected, data qualification 
applied and supporting documentation. 

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. 

2 -- 0 0 ~ 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

'-- 003 
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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 d_!;?cision 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 

"0 0 5 



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

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: BOBFF9-1MA-726 REVIEWER: T. DATE: PAGE.!_OF.l_ 
STAPP 5-20-94 

COMMENTS: INORGANIC ANALYSIS 

COMPOUND/ANALYrn QUAUFIER SAMPLES RF.ASON 
AFFECTED 

ANilMONY UJ BOBFF9 MATRIX SPIKE 
BOBFG2 RECOVERY IS <75% 

Bur >30% 

BERYWUM, SILVER, SODIUM u BOBFF9 DETECTED IN 
BOBFG2 PREPARATION BLANK 

CALCIUM J BOBFF9 ICP SERIAL DILUTION 
BOBFG2 %D >10% 

UQQ6 



9,, f1.5?Lt rlr:6 z 
,I ~ J I.., *~1~l ,,J 

ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 

l-007 



r 
0 
0 
ex, 

Validated Data Sllllllllry, Data Package: BOBFF9·TMA-n6 

Saq:i# BOBFF9 
Date 2·24-94 

Location 216·U·8 
Depth ---
Type SOIL 

conments ---
Parameter Units Result Q 

ALUMINUM MG/KG 6610.000 
ANTIMONY MG/KG 2.500 UJ 

ARSENIC MG/KG 5.200 
BARIUM MG/KG 96.500 

BERYLLIUM MG/KG 0.510 u 
CADMIUM MG/KG 0.360 u 
CALCIUM MG/KG 7310.000 J 

CHROMIUM MG/KG 7.600 
COBALT MG/KG 12.000 
COPPER MG/KG 14.700 

IRON MG/KG 26100.000 
LEAD MG/KG 4.100 

MAGNESIUM MG/KG 5120 .000 
MANGANESE MG/KG 426.000 

MERCURY MG/KG 0.050 u 
NICKEL MG/KG 8.600 

POTASSIUM MG/KG 1150.000 
SELENIUM MG/KG 0.590 u 

SILVER MG/KG 2.200 u 
SOOIUM MG/KG 602.000 u 

THALLIUM MG/KG o.no u 
VANADIUM MG/KG 60.400 

ZINC MG/KG 49.200 
CYANIDE MG/KG 0.520 u 

TITANIUM MG/KG 1800.000 

BOBFG2 
2-25-94 
216·U·8 ---

SOIL ---
Result Q 

2930.000 
2.600 UJ 
3.100 

15.700 B 
0.250 u 
0.370 u 

1700.000 J 
6.100 
7.500 B 
6.000 

16600.000 
1.500 

1470.000 
122.000 

0.110 
3.000 a 

367.000 a 
0.600 u 
1.400 u 

593.000 u 
0.790 u 

62.000 
32.800 
0.520 u 

2350.000 
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~ESTINGHOU SE/H ANFORD 

1 

INORGANIC ANALY SIS DATA SHEET 
SAMPLE NUMBER : 

808FG2 
l ab Name : SKINNER & SHERMAN LABS . Contract : 68-D 2-0039 

Lab Code : SKINER Case No . : N4-03-0 26 SAS No . : SOG No . : B08FF9 

Lab Sample IO : 03116-02S 

Date Received : 03/08/94 

Matrix (soil/water) : SOIL 

Level (low/med) : LOIJ 

\ Solids : 92 . 2 

Concentration Units (ug/L or ~9/Kg dry weight) : MG/KG 

I I 
I I 

:CAs No. Anelyte :conce ~:ration:c: a :M 
Q I I ' I , _, ,_ , -, 

:7429-90-5 :Aluminum 2930 I I : P ' I 

: 7440-36-0 :Antimony 2.6 ~ N :P Ll::f 
: 7440-38-2 Arsenic 3 . 1 I I : P ' ' 
'7440-39-3 Barium 15.7 : 8: p 

7440-41-7 Beryllium 0 . 25:..a1 p u. 
7440-43-9 Cadmium 0.37:u p 

7440-70-2 Calcium 1700 :.-...-:- E p :r 
7440-4 7-3 Chromium 6 . 1 p 

7440-48-4 Cobalt 7 . 5 8 p 

7440-50-B Copper 6 . 0 p 

,7439-89-6 Iron 16600 p 

7'39-92-1 lead 1.5 p 

7'39-95-4 Magnesium 1470 p 

7439-96-5 Mangenese 122 p 

7439-97-6 Mercury 0 . 11 CV 
7440-02-0 Nickel 3 . 0 8 p 

7440-09-7 Potassium 367 B , P 
7782-4 9-2 Selenium 0 . 60 u :P 
7440-22-4 Silver l. 4 ~ :P u.. 
7440-23-S Sodium 593 :.81 :P LL 
7440-28-0 Thallium 0 . 79 u: :P 
7440-62-2 ,Venadium 62 . 0 :P 
7440-66-6 :zinc 32 . 8 :P 

:cyanide 0.52 u: :cA 
7440-32-6 :Titanium 2350 :P 

I ,_ 

Color Before: GREY Clarity Bef or e : Terture : COARSE 

Co l or After : GREY Clerity Aft e :-- : Artifacts : YES 

Co rn 1nent s : 
STONES 

FORM I - IN ILM02 . 1 

-~ 'S° -20 ..C('f-

~ 

-.009 
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~ESTINGHOUSE/HANFORO 
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INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER : 

80BFF9 
lab Name: SKINNER b SHERMAN LABS. Contract : 68-02-0039 

lab Code: SKINER Case No .: ·N,-03-026SAS No . : SDG No . : B0BFF9 

Matrix (soil/uater) : SOIL 

Level (lou/med): LO~ 

95 . 7 

Lab Sample ID : 03116-01S 

Date Received : 03/08/9, 

~ Solids: 

Concentration Units (ug/L or mg/Kg dry ueight): MG/KG 

CAS No . 

7,29-90-5 
7H0-36-0 
7'40-38-2 
7H0-39-3 
7H0-41-7 
7H0-43-9 
7440-70-2 

, 7H0..:, 7-3 
7440-48-4 
7440-50-8 
7439-89-6 
7'39-92-1 
7439-95-, 
7'39-'96-5 

,7439-97-6 
:7H0-02-0 
: ua-09-7 
:7782-,9-2 
: 7H0-22-4 
: 7H0-23-5 
! 7H0-28-0 
! 7H0-62-2 
! 7H0-66-6 

!7440-32-6 

Color Before : GREY 

Color After : GREY 

Comments : 

I I 
I I 

Analyte Concentration:c: 
I I , _, 

Aluminum 6610 I I 
I I 

Antimony 2 . 5 !J:11 
Arsenic 5 . 2 I I 

I I 

Barium 96. 5 I I 
I I 

Beryllium 0 . 51~ 
Cadmium 0.36:u: 
Calcium 7310 V, 

,Chromium 7 . 6 
:cobalt 12 . 0 
:copper 14 . 7 
:Iron 26100 I I 

I 

!Leed '. 1 
Magnesium 5120 
Manganese: 426 
Mercury 0 . 05:u 
Nickel 8 . 6 I 

I 

Potassium: 1150 
Selenium 0 . 59:u: 
Silver 2 . 2 :.----1 

,Sodium 602 ;..81 
:Thallium 0 . n:u 
!Vanadium 60 . , I 

I 

:zinc 49 . 2 I 
I 

!Cyanide 0 . s2:u 
:Titaniuro 1800 

Clarity Before : 

Clarity After: 

FORM I - IN 

Q :M 
C:jt I I , _ , 

:P 
N :r LL:r 

:P 
:P 
:P u... 
:P 

E !P ::r 
p 
p 
p 
p 
p 
p 
p 

CV 
p 
p 

,P 
p I u. 
p u. 
p 
p 
p 

CA 
p 

I I ,_, 

Texture : MEDIUM 

Artifacts : 

ILM02 . 1 

'--010 
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LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION 
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Thenno Analytical Inc. 

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

Waltham, MA 02254-0521 
(617) B90-7200 

FAX (617) B90-3B83 

April 8, 1994 

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

Quality Control Narrative 

Scope 
Two soil samples were submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on March 8, 1994 from TMA/Norcal. The 
samples were analyzed for the USEPA CLP Target Analyte List 
metals, titanium, and cyanide. The analyses were performed 
under TMA/Skinner and Sherman work order S403116. 

Methodology 
The samples were 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 recovery for antimony exceeded the control limit 
requirement. 

The ICP serial dilution for calcium exceeded the control limit 
requirement. 

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

Respectfully submitted, 

?~R~ LABORATORIES, 

Steven R. Provencal 
Lead Chemist 

INC. 

I., 01 2 
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Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Collector R.T. Sickle 
SAF No, 93-263 

Con-pany contact C.A. Rowley 
Project Designation 216-U-8 Vitrified Clay 
Pipeline 

Ice Chest No. Bill of Lading/Alrbill No. 

Method of Shfpnent Air Overnight 
Shipped to TMA 
Possible Sllllf)le Hazards/Remarks None detected 
Special Handl Ing and/or Storage Kee cool 

Telephone 372-3293 
Sall1)l Ing Locations 216-U-8 Crib 

Offsite Property No. 

Field Logbook No. 

SPECIAL INSTRUCTIONS 

Pae 1 of 1 

006484 

.__ ______________________________________________________ __, =-

Sall1)le Date Time Nunber and Type of 
Nuroer * Collected IJ Containers Analysis Required 

/J08FJ./3 6 JQ.-~91 O'J'tS ( I 25u11i I o./,5 /~ ClP 
BOBFG2 s ~")_ - 2 .:;:~ (/ /'2.CI(/ (1) 250ml Gs ✓ VOA CLP 

BOBFG2 5 I I 

' 
(1) 250ml aG ✓ Seml·VOA CLP 

BOBFG2 s I ( (1) 250ml Poly ✓ Metals · CLP TAL Tltanlun Mercury CPL 

BOBFG2 s \ (1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFG2 s \ \ (1) 125ml P/G ./ NOz N~ EPA 353.2 

,-Be::-::: - - \- · (1) 250ml aGs PCB/Pest -
,-;, / __/ ./' -, - ) c-

1 -~ 8080 - · - · -- . - / /~ -.., r 

BOBFG2 s I (1} 125ml G J Cyanide CPL 

BOBFG2 s ' ( 1) 125ml Gs ./ Kerosene 8015M 

BOBFG2 s s I (1) 1000ml Poly Gross Alpha/Beta EP·10; Ganma Spec. Cs-134/137, Co-60, t:::·40, Eu-152/154/155, 
I Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 

LV \I U-235/234/238 EP·70, 71, 5; Np-237 RC·101A, 622, EP·5; 
Pu-238/239/240 EP·80, 81, 5; 1-129 RC·25, 603; 
Sr-90 RC -306, 303, 309, 304; Tc-99 RC-24, 604; 
Am·241, Cm·244 EP·80, 91, 92, 93, 5; Se·79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
Relinquished By / Date Time Received By A = Air 

~~f~p;- 3/1 /q4 J};/ (Ptl,,n,JA 
DL • Drun Liquids 

s.,,c ,,f-~ /.:UO OS• Drun Solids 
• Liquid 

[,J ~I I y{J, ilA 3/3/q4 
L 

O=t4S 0 • Oil 
s • Soll 

I'-' I 

?~ ~f Is~ II...!)/ (/M 1r 't · 9'-1 1000 

lABORAT0ll SECTION Received By Title Date/Time 

ftnal ~l• Dlspoaltlon D1sposal Method: D1&posed by: Date/Time: 

Preservative 

SE " Sediment 
SL• Sludge 
SO s Sol id 
T • Tissue 
u • Ueter 
UI • Ulpe 
X • Other 

u 
u, 
j '.; 
....;i::: 

• r.,i 
u, 
'.O"-, 
~ 
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Westinghouse Page 1 of 1 

Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
006481 

Collector R.T. Sickle Conpany Contact C.A. Rowley Telephone 372-3293 
SAF No. 93-263 Project Designation 216-U-8 Vitrified Clay Salll)l ing Locations 216-U-8 Crib 

Pipeline 
Ice Chest No. Bill of Lading/Airbfll No. Offsfte Property No. 

Method of Shlpnent Air Overnight Field Logbook No. 

Shipped to TMA SPECIAL INSTRUCTIONS 

Pos~lble S&lll)le Hazards/Remarks None Detected 
Special Handling and/or Storage Keep cool 

Sa"1)le Date Time NI.Jlber and Type of 
Nurber * Collected Containers Analysis Required Preservative 

BOBFF9 s 2 • :i '-I • .;/ l./ I~,.,- (1) 250ml Gs J VOA CLP 

BOBFF9 s (1) 250ml aG ✓ Semi-VOA CLP 

BOBFF9 s (1) 250ml Poly/ Metals ·CLP TAL Titanfun Mercury S-00 ~ - K.~ CPL 

BOBFF9 s (1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFF9 s (1) 125ml P/G ✓ NOz N0:5 EPA 353.2 

"13GB i:- i; Q s (-1-}· 250ml--aGs -..fCB.l.fHt.. -:;-K~-- 2 J...t.;-4-l:( . . 8080 

BOBFF9 s ( 1) 125ml G j Cyanide 
I 

CPL 

BOBFF9 s j (1) 125ml Gs v Kerosene 8015M 

BOBFF9 s 
V \/! (1) 1000ml Poly Gross Alpha/Beta EP·10; Ganma Spec. Cs-134/137, Co-60, IC·40, Eu-152/154/155, 

✓ 
Ru-106, Na•22 RC-30; Total Uraniun EA·01C; 

' U-235/234/238 EP·70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 ,EP·80, 81, 5; 1·129 RC-25, 603; 
Sr·90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am· 241, Cm· 244 EP-80, 91, 92, 93, 5; Se-79 Lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
SE• Sediment Rel lnqufshed By / Date Time Received By A = Air 

£ ~ ~ /-/~ .e;-,/ R/< 3/J/q4 ).);/ th,YI 1 ~A DL • Drun Liquids SL• Sludge 

/;ll')O OS • Drun Sol Ids SO • Sol id 
L • Liquid T • Tissue 

J).;/( ~ •l'D D M 3/3f?4 (X4<{ x~1- 13~ /(. . 13I Ul"-1 0 • Oil IJ • !Jeter 
s • Soll IJI • IJI pe . 3.4. 9'{ ,ooa X • Other 

LA80RAT0RY SECTION Received By Title Date/Tune 

Final Slllpl• D1ar:>Mftfon Dtsposal Hetnoa: Disposed by: Date/Time: 

t.,,J 
U'1 
P✓ 
...:r= 
• I"'. "l u,· 
--..J 
'--1 
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A ITACHMENT 5 

DATA VALIDATION SUPPORTING DOCUMENTATION 



VALIDATION 
LEVEL: 

tr7 nr5?u "'S"'? ./ .. II .) f- J f' L1 I ,_ 
WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

A B C D (_0 
PROJECT: 2C'O-LlP-2 DATA PACKAGE: BDRFFq--rwtA-7i(., 

-r. ...._ .i.__ t:,b . VALIDATOR: • -~t,~ LAB: TLMA/$1<,Me_, ... ~.SketJ DATE: s-zo-q4 
CASE: 

I f 
SDG: 

/ ANALYSES PERFORMED 
~LP/ICP • CLP/GFAA • CLP/Hg • CLP/Cyanide 

• SW-848nCP D SW-848/GFAA D SW-846/Hg D SW-848 
Cyanide 

SAMPLES/MATRIX Bm\sf:FQ ~(7) R ~r-_, 2.. 
' 

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

2. HOLDING TIMES 
Are sample holding times acceptable? 
Comments: e 

A-19 

/ 
flifo-k.i l,llM.. • 
D D 

/ S0, L<;:. 
I 

"1Cte. u) N/A 
N/A 

N/A 



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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? . . G;;:> 
Are initial calibrations _acceptable? •••••••••••• 
Are ICP interference checks acceptable? ••••••••••• 
Were ICV and CCV checks performed on all instruments? •• 
Are ICV and CCV checks acceptable? . . . . . . . . . . . . . 

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

Comments: _________________________ _ 

4. BLANKS 

Were ICB and CCB checks performed for all applicable analyses? Q 
Are ICB and CCB results acceptable? • -~C)~ ©. . . . . . . Yes 

'>---<~.----
Were preparation blanks analyzed? ••••••••••• 

'"'C\t ~a. <:;v..~v-wAry. 
Were spike samples analyzed? •••••••••••.•...• @) No N/A 
Are spike sample recoveries acceptable? .• N~4~.(i) ..... Yes @) N/A 
Were laboratory control samples (LCS) analyzed? ••••••• ~ No N/A 
Are LCS recoveries acceptable? •••••• ~tc, ~ ..... Yes No N/A 

@e:,= G\~.~=~= i'.c~~2' ~~!~kd '¾-ll-' 
• ~~Pei's ~~e~ ~c @=={~ Lt>S: ;;~;= / w\fu;"' \W))·,±s c;;~t by loJ,o-cc,fo•<'f, 

A-20 ~017 

I 
I 
I 
I 
I 
I 

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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

6. PRECISION 
Were laboratory duplicates analyzed? •••••••••••• ·js No N/A 
Are laboratory duplicate samples RPO values acceptable? . • Yes No N/A 
Were ICP serial dilution ·samples analyzed? • • • • • • • Yes No N/A 
Are ICP serial dilution %0 values acceptable? • N.cfe. © ... Yes @ N/A 
Are field duplicate RPO values acceptable? · • ~qt~.® .... Yes No <iii,> 
Are field split RPO values acceptable? •••••••••••• Yes No (Jf]f) 
Comments: ID <;ee,. ~~ ~e,r\oJ c:l',\vd:iCM ~.tMWlOfy eo.qc:-

© F,eld QQ.1.JJCl.S V\G°t 'tclem:,¼ed \r\. :fh'ls SC\V\,'-~\e ~ -\ovl-l ~ 
~e--rQ..tA ,re4u.es-kcl .. F,e.ld Dt,,\~( ,',__o{e.s wt(( be evo.lMttfe.tl ,,V\ :fhe. 
~ Y¥N d ma ~u MW\o.r r. 

7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? . 
Were analytical spikes performed as required? • 

tJct~ G) ....•.. Yes 
. • • . • • • Yes 

••• Yes 

No 
No 
No 

Are analytical spike recoveries acceptable? • . Yes No 

:;: ::: ::::;:•:c::p:::~:;•~?- : : : : : : : .. : : : : ... ;:: :: ~ 
Comments: CD G FAA t.uAS v:o± pe C¼v:Y'!Y?Q 0\/\. :HtftS: $gV\Apte ~~. 

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: 

. 

. . 

. . 
. 

. . 

. . No N/A 

. . . . No N/A 

. . . No N/A 

. No N/A 

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

A-21 



OJ 
I ..... 

SDG: BoBFr=-q-,fl1A-12til VALIDATOR: 
COMMENTS: 2)0 '1- S' AMf.>LtS 

FIELD SAMPLE ANALYSIS DATE 
IO TYPE SAMPLED 

80\?,\=Fq 0N :,.-zt./-Cl.t/-
goB~s2 C-tJ 2.-Zs-04 
Br) R ~Fct J-l9 z -2.'i 
~n~F~2.. \-fa 7-25 

BoBFR 
.J 

?~Zt./ ...L~ p 

~oR~~z TQ.t> ?-7 t::; 

RDB F(:"ct As, ?b Tt ~e 7-24 
' 

BoRFGZ- ti 2-2.5 

HOLDING TIME SUMMARY 

-7 .. ~taD~ DATE: 5'2041'[ 
I t 

PREP. 
DATE DATE HOLDING 
PREPARED ANALYZED TIME, DAYS 

3-\0-Cft{ 3-10-C?il- tt./ 
\\ " ts 

~-,s-c,4 -:s.-,g..qi IY 
' ' 'I t~ 

3-Z{-4'-{ "3-3D4tf 7-5 
\' 

,, Z.t./ 
~ --21-44 '-/-o 7-Cft/ ?5 
3-'2...f -q4 I ( 2-'i 

---------

PAGE J OF_i_ 

ANALYSIS 
HOLDING 
TIME, DAYS QUALIFIER 

14 < ,tJ NONE 
t3 ~ 14 
2-Z <zi 

~2-& 
I 

-Z.I j 

34 ~I~~ ' ' s3 ) 

L/2 
4/ ' '/ ~v 

r--0 
::e: -t= 
:::c • 
n r--.'I 

· · ~ V, -.,,J 
C, • _:_ 
I WI 

IT1 
:z 
I 

V, 
'"CJ 
'"CJ 
I 

0 
0 
N -
:::0 
ro 
< . 
N 



Bl-AN\?J 3 •;e;~r: fW1\INANT ~U\'V\V\J\AR'Y 
~ESTINGHOUSE/HANFORD 

3 
BLANKS 

Lab Name : SKINNER & SHERMAN LABS. Contract : 68-D2-0039 

Lab Code: SKINER Case No . : N4-03-026SAS No . : 

f'rei:,aration Blank Matrix (soil/1.1ater) : SOIL 

Preparation Blank Concentration Units (ug/L or mg/kg) : MG/KG 

Continuing Calibration 
Blan~: (ug/L) 

' Analyte 

Initial 
Calib . 
Blank 
(ug/L) c: C 2 C 3 C 

I ---- ---- _, ---- - ----- -
Aluminum 15 . 0 u: 39.B:E 1 7 . 1 : 8 26. 6 :s 
Antimony 12 . 2 L1: 12 . 2:u 12.2:u 12 . 2:u 
Arsenic 3.0 u : 3.0:u 3 . 0:u 3 . 0:u 

SOG No . : 808FF9 

Prepa-
ration 
Blank 

I I 
I I 

I I 
I I 
I I 
I I 

I I 
I I 

C ', ,' M I i 
II : ,li?JiL 

-~-:::::l-=_~3-1""'2~: ~s-:-;lii-: '31. ~ 
2 . 440:u: :P 
0 . 600:u::P 

sx 
-> ----

\~ 

Barium 0 . 8 u: 0.s:u 1.2:s 2 . 1:s 0 . 712:s•np ""3.,(:, Ii 
Beryllium 0 . 3 u: 0 . 4:E 0 . 4:B 0 . 3:U 0 . 100:s:•p (.).J~ 2.•'5 V 

Cad m j um 1 . 7 u : 1 . 8 : 8 -'-----=-1 ..:...· ..:.....7 ~~...;;;-.;;;;·'··~~.;.-: ~s~:)"'--::~0~. 3§::4~0~.t~L~I :~::::::P----;--r::::-:-------''1.3 -
:ca1ciu111 543.3,s: 133 . a:s S3 . 4 U' 83 . 4:U: (183 . 922:st,!.P 9'2-D- <-/(d)O 
:chromium 2.5:u: 2.5 u 2.s u 2.5:u 0.s00:u: :P 
:cobalt 2.9'U' 2.9 u 2.9 u 2.9 u 0 . 580:u: :P 
: Copper 4 . 8: 8: 7. 0 B 1 . 6 u 1 . ll2' B' 'p ' 21.f. 

~,:-:1=-"r..:;_o.:;...n ~--:--~13==_==i,==i-, ~u -:""', ,a___:-'16=-'.-=2-:-::-B :--~2 9-::-'-_ 0:-:-:s~---=5-=-5 ..... _ 4~~----:(J;:;;i=::5=.-78 4:-':8~:-=s~U) ·; ·7q-., 2.-- · -- ~q f 
Lead 1.8:u 1.8 u 1.8 u 1.8 u 0 . 360:L1: :P /~ -
Magnesium 32.2:u 34 . 3 E 32 . 2 U 32.2 u, CT6 . 812'1[1p, 1>CJ'(: 
Manganese 0.a:u 0 . 8 B 1. 7 B 2.2 B C0 . 932 s: :D. '/.7 
Mercury 0.1:u 0 . 1 U 0 . 1 u 0.1 u 0.050 u::cv: 
Nickel 4 . 4 U 4.4 U 4.4 LI 4.4 U 
Potassium, 58 . 8 U 58.s:u 58 . 8 LI 58 . 8 U 
Seleniu~ 2 . 8 u 2 . s:L1 2 . 8 LI 2. 8 LI 
Silver 2 . 1 U 2.1:u ? . 1 U 2 . 1 IJ, 
Sodium 39 . 6 LI 39.6 U 3 9 . 6 U 39 . 6 U 
Thallium 3 . 7 U 3.7 U 3 . 7 U 3 . 7 U 
Vanadium 2 . 4 U 2 . 4 u 2.4 u 2 . 4 u 
Zinc 14 . 3 B 5.8 B 4 . 6 u 4 . 6 L1: 
Cyanide 10.0 u 10 . 0 u 10 . 0:u 10 . 0,u: 
Titanium 1.2 u 1.7 B 2 . 8:B 3 . 6:s: 

0 . 880 U: : P 
63 . 130 s::P 

0 . 560 

0 . 140:u;;p 

I 
I 

: ~ll,. 

2..-1 
l C\00, 

0..§ 8 0 : U I : p : 

G -s20:sj)P : l '7,<o 
0 . s00:u: :cA: 

(0 . 718:]j):P : 3.l:, 
I t t I I I I 

____ I _t I ____ I _t I _1 

* -1( * 
✓ - A"'oJ y~c;_ -~ quo. l 1+; &ttM~\e.<;. ~ V\O~clQ-fecf r 

¾ - Asscc_o+ed w;-th SctVV\pl e~ tn ~~.t Sl)G -
--~ 

FORM I I I - IN Ill':02 . 1 



OJ 
I 

.,::,. 

C 
0 
N .,_ 

Bo B F"FQ-T&M A-7U, 
ACCURACY DATA SUMMARY 

SDG: i- I VALIDATOR: -7, -~'-f~(J{J DATE: '5-20-~t/ 
' , 

COMMENTS: 

SAMPLE ID COMPOUND % RECOVERY 

lsoBFGZ M~ AV\+ i \1\/\rfY\.V 7</,3 , , , ,, ,, 

PAGE_l_OF_L 

SAMPLE(S) QUALIFIER 
AFFECTED REQUIRED 
Bo(3 FF9, u.r 
BoBFG2. Ll.T 

- - - - ---

:;o 
Cl) 

< . 
N 



cp H 1.5··;m .-;1571:i 
✓ ,I ~ .J, 1-~f .. (,,\- IJ 

WESTINGHOUSE/HANFORD 

9 

ICP SERIAL DILUTIONS 

S~\f\l\.W'O..fY 

SAMPLE NUMBER : 

808FG2L 
Lab Name: SKINNER & SHERMAN LABS . Contract : 68-D2-0039 

Lab Code : SKINER Case No. : N4-03-0265AS No .: 

Matr i x ( s oil/uater) : SOIL 

Concentration Units : ug/L 

Serial 
:Initial Sample I Dilution I 

:Analyte Result (I) c: Re su It ( s) 
I _, 

'Aluminum 13638 . 00: 13444 . 00 
Antimony 12 . 20:u 61 . 00 
Arsenic 14 . 56: 15.00 
Barium 72. 98 I 8 75.75 
Beryllium 1. 18 B 1. 50 
Cadmium 1. 70 u I 8.50 
Calcium 7919 . 10 13156 . 00 
Chromium 28.26 37 . 90 
Cobalt 35 . 09 8 33.40 
Copper 27. 96 37 . 05 
Iron 77401 . 00 76085 . 00 
Lead 6.90 9.00 
Magnesium 6862 . 70 I I 6828 . 50 
Manganese 567 . 54 564 . 90 
Mercury 
Nickel 13 . 85 B 28 . 45 
Potassium: 1711.10 8 1607 . 50 
Selenium I 2 . 80 u 14 . 00 
Silver 6 . 75'8 16 . 55 
Sodium 2762 . 70 B 2696 . 65 
Thallium 3 . 70 u 18.50 
Venadium 288 . 49 291 . 50 
Zinc 152 . 95 210 . 05 

SDG No . : 606FF9 

Level ( 101.1/med) : LOW 

.. I I I 
~ I I I 

Differ- I I 
I I 

c: ence : Q: M: 
I I I I _, ,_,_, 

1 . 4 p 

u p 

u 100 . 0 p 

8 I 3. 8 p 

u 100 . 0 p 

u p I 
I 

8 c 6 6 . 1 : E:p: 
s: 34. 1 'P 
s: '-8 p 

s: 32 . 5 p 

1. 7 p 

u 100 . 0 p 

8 0.5 p 

0 . 5 p 

NR: 
8 105 . 4 1 p 

8 6. 1 p 

I.I p 

8 I 145 . 2 p 

8, 2 . 4 p 

u: p 

l . 0 I 
p 

37 . 3 p 
Titanium 10937 . 00 10565 . 50, I 3 . 4 :r I 

I I I I I I _, ,_, ,_,_, 

Q,f'c.\e.cl 0Jo \);~fe,,fe~ ~S.ulf q<W-\i(.'e.r a~soc,, . 
s~VV\?\e.<; t:LS. es+,~ed ~" pc:si+-~ve Ca fe~lts, 

FORM IX - IN ILM02 . 1 

1.1022 
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MEMORANDUM 

"' 
TO: 200 UP-2 Project QA Record ~ 

~ 

FR: 

RE: 

Thomas Stapp, Golder Associates Inc. f( ~~ 
?'?~ 

GENERAL CHEMISTRY DATA VALIDATION SUMMARY ~~Hrr 
B0BFF9-TMA-726 (923-E418 726GEN.UP2) 

INTRODUCTION 

This memo presents the results of data validation on data package B0BFF9-TMA-726 
prepared by IMA laboratory. A list of samples validated along with the analyses reported 
and the methods of analysis is provided in the following table. ,,-.. r- .- ,... _ ~ 

L. ; r;..1 ! c : : \ ·. : 

SAMPLE ID 

BOBFF9 
BOBFG2 

Notes: 

SAMPLE 
DATE 

MEDIA 

SOIL 
SOIL 

s 

_J I : _ I ~ ; : • ' I :-

JUN I 1994 

i 
. l 
'. I 
' I 
I• 
: j 

VALIDATION DOCUM TATION ! 
L Indicates the samples were analyud for Nitrate/Nitrite as N (by colorimetry), 

and.suUate). 
d IC anions (fluorie.rrloloride, 

VU-'-" 

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

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

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

DATA QUALITY OBJECTIVES 

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

Precision. Goals for precision were met with the exception of RPO results as indicated 
below. 

Accuracy. Goals for accuracy were met 

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

Detection Limits. Detection limit goals were met 

Completeness. The data package was complete for all requested analyses. A total of two 
(2) samples were validated in this data package with a total of eight (8) determinations 

I 

"001 



9·'} 1.C'''lU "'158\] ·' ij .. l~K 1. t.1-., • 

Data Package ID: B0BFF9-TMA-726 Analysis: General Chemistry 

reported, all of which were deemed valid. This results in a completeness of 100 percent 
which meets the work plan completeness objective 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 Duplicates 

• The relative percent difference (RPO) for fluoride was unacceptable. 
Attachments 2 and 5 provide a summary of samples affected, qualification 
applied and supporting documentation. 

REFERENCES 

WHC, 1~3a, Validation of 200 UP-2 Data, Statement of Work, Analytical Laboratory Data 
Validation; Task Order S-94-18, December 14, 1993, Purchase Order M073750. 
Westinghouse Hanford Company, Richland, Washington. 

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

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

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

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

~004 
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WHC-SD-Ei'J-SPP-002, REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: BOBFF9-1MA-726 REVIEWER: T. DATE: PAGE.1.0F.1. 
STAPP 5-19-94 

COMMENI'S: WET CHEMISTRY 

COMPOUND/ANALYTE QUALIFIER SAMPLES RF.ASON 
AFFECTED 

FLUORIDE J/UJ BOBFF9 RPO IS >35% FOR 
BOBFG2 SOILS 

-- 0 0 6 
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Validated Data S1111118ty, Data Package: BOBFF9·TMA-n6 

s~ BOBFF9 
Date 2·24·94 

Location 216·U·8 
Depth . . . 
Type SOIL 

Comnents ... 

Parameter Units Result Q 

CHLORIDE MG/KG 4.500 
FLUORIDE MG/KG 4.000 J 

SULFATE MG/KG 10.000 
NITRATE+NITRITE MG·N/ICG 47.100 

BOBFG2 
2·25-94 
216·U·8 ... 

SOIL ---
Result Q 

3.100 
0.500 UJ 

10.000 
47.700 
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'IMA Inc. REPORT 

Received: 03/04/94 Results by Sample 

SAMPLE ID =B'-"'O=B=FF=9 _________ _ FRACTIO~ 03C TEST CODE WCCLPS 

~t;-lq..Qf ~ 

Work Order# A4-03-028 

NAME Anions in Solids 
Date & ~~~e Collected ~0~2~{~2~4~/~9~4~---- Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS MET:-mo RESULT ~ 

Chloride 300.0 4.5 mg/kg 

Fluoride 300.0 4.0 mg/kg 

Sulfate 300 . 0 10 mg/kg 

FORM I 

I4l:1ll Q 
· 1.0 / -';{'5-z.~-ct'I 

0.5 .:r 
5 

Ve...'(', ~en 
~-1C\.-Q1 

l, 0 0 9 



TMA Inc. REPORT Work Order # A4-03-028 

Received: 03/04/94 Results by Sample 

SAMPLE ID =B~OB=FG~2-'---------- FRACTION 028 TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected 02/25/94 Category _____ _ 

ANIONS AND WET CHEMISTRY - SOLIDS 
ANALYSIS METHOD RESULT !lliIT§ !ill:1IT 

Chloride 300.0 3 . 1 mg/kg 1.0 

Fluoride 300.0 <0.5 mg/kg o.s 

Sulfate 300 . 0 10 mg/kg s 

FORM I 

0 010 
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~ C:5-(~Lt'I 
~ ... TN A ._ REPORT work Order I S4-03-101 

Received: 03/08/94 

SAMPLE ID .,_B""OB._.F_F_.,9 _______ _ 

NITR_S __ 4.:.:7""'.~1 

mg N/kg 

SAMPLE ID =BOB~F.._F90 ...... ______ _ 

NITR_S __ 48.:.:a.a•=8 
mg N/kg 

SAMPLE ID .._BOB~F ... F9S _______ _ 

NITR_S __ 6 __ 9 __ .=-6 

mg N/kg 

SAMPLE ID .:a.BOB=F.:G2=--------

IIJTR_S. __ 4.:.:7 .... ,._7 

mg N/kg 

SAMPLE ID =Less ...... ________ _ 

NITR_ s __ 2 ......... o .... 7 

mg N/L 

Results by Saq,le 

SAMPLE# 01 FRACTIONS: :.:.A ______________ _ 

Date & Time Collected 02n4[94 13:15:00 Category .::;SO""l:.:La...... __ _ 

SAMPLE# 01 FRACTIONS:=-& ______________ _ 

Date & Time Collected 02n4/94 13:15:00 Category =SO=I=L __ _ 

SAMPLE# 01 FRACTIONS: =C ______________ _ 

Date & Time Collected 02/24/94 13:15:00 Category =SO=I=L __ _ 

SAMPLE # 02 FRACTIONS: :.:.A ______________ _ 

Date & Time Collected 02@/94 12:00:00 Category =SO=I=l __ _ 

SAMPLE# 03 FRACTIONS: .,,A ______________ _ 

Date & Time Collected not speeified Category =S0__,1-=-L __ _ 

"011 
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GENERAL CHEMISTRY RESULTS 

CASE NO. 03-028 

Sample #s: 

BOBFF9 BOBFG2 

CASE NARRATIVE 

Duplicate analysis on sample BOBFF9 (A4·03-028-
03D) revealved a% RPO for Chloride and Fluoride 
of 36.8% and 35.3% respectively and 17 .4 for 
Sulfate. In addition. the matrix spike for 
Fluoride (A4-03-028-02F) yielded a 77% recovery . 
The high RPDs and the 1 ow % recovery can be 
attributed to an inhomogeneous sample and matrix 
interference. 

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

Maureen Parri sh 

L, 01 3 



Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

collector R. T. Sickle 
SAF No. 93- 263 

Conpany Contact C. A. Rowley 
Project Designation 216-U-8 Vitrified Clay 
Pipeline 

Ice Cheat No. Bill of Lading/Airbill No. 

Method of shipnent Air Overnight 
Shipped to TMA 
Possible Saq>le Hazards/Remarks None Detected 
Special Handling and/or Storage Kee cool 

Date 

Telephone 372-3293 
Sa11pl Ing Locations 216-U-8 Crib 

Offsite Property No. 

Field Logbook No. 

SPECIAL INSTRUCTIONS 

Pae 1 of 1 

006481 

'"n 
j" -,,J Saq,le Time Nurber and Type of 

Collected Analysis Required 
.. 

Preservative - ~ NUTber * Containers • !. ,2. 

BOBFF9 s (1) 250ml Gs VOA CLP ~ 
.2. • :i l/ • ,:1<.-1 I'!,~- J '-0 

_; --;; 
BOBFF9 s I (I) 250ml aG ✓ Semi·VOA CLP 

BOBFF9 s (I) 250ml Poly./ Hetals ·CLP TAL Tftanfun Mercury S-00 Mt - J<.~ CPL 

BOBFF9 s (1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFF9 s (I) 125ml P/G ✓ NOz N°J EPA 353,2 

i3QBEE!L £_ (.IJ· 250ml ··aGs ----- _f.CBlfcst . _____ 7~--------2·- .Ll(-4Cf - · · 8080 

BOBFF9 s (I) 125ml G I Cyanide 
I 

CPL 

BOBFF9 s (1) 125ml Gs v Kerosene 8015H 
I 

BOBFF9 s \'-- V \II (1) 1000ml Poly Gross Alpha/Beta EP-10; G8111118 Spec. Cs-134/137, Co-60, K-40, Eu-152/154/155, 
Ru-106, Na-22 RC-30; Total Uraniun EA·01C; 

✓ U-235/234/238 EP-70, 71, 5; Np-237 RC-101A, 622, EP-5; 
Pu-238/239/240 ,EP-80, 81, 5; 1-129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc•99 RC-24, 604; 
Am-241, Cm-244 EP-80, 91, 92, 93, 5; Se-79 Lab Specfffc 

Chafn of Possession (Sfgn and Print Names) *Matrix 
SE• Sediment Rel inqufshed By / Date Time Received By A • Air 

a/J/q4 ));,I ~,)"1 t ,JA 
DL • Drun Liquids SL• Sludge 

£ ~ ~ .,,,,F,>-: .;-~,, R /< /;lf)O DS • Drun Solids SO • Solid 
L • Ucp..1id T • Tissue 

kJ;f ~e}"l)aM 3[3f:?4 ~5 j{~/- i3~ I<.. . 13I Vl'--1 0 • 01 l " • llater 
s • Soll Ill • lllpe - 3.4. 9'-{ X • Other 100a 

UICltAT01tT SECTIOM Received By Title Date/Tune 

Final Sallple Dlapo9ltlon Duposal Metnoa: Dtsposed by: Date/Time: 



I 

~ 

C: 
0 .... 
Ul 

Westinghouse 
Hanford Company CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

collector R.T. Sickle 
SAF No. 93-263 

Carpany contact C . A. Row l ey 
Project Designation 21 6-U-8 Vitrified Clay 
Pipeline 

Ice Cheat No. Bill of Ladlng/Alrblll No. 

Method of Shipment Air Overnight 
Shipped to TMA 
Possible Saq>I• Hazards/Remarks None detected 

Telephone 372-3293 
Saffl)Lfnglocations 216-U-8 Crib 

Offslte Property No. 

Field logbook No. 

SPECIAL INSTRUCTIONS 

Pae 1 of 1 

006484 

Special Handt ing and/or Storage Kee coo 1 ... n ____________________________________ ...._ _______________________ ..... 

Date i 
>l 

Sanpl e Time Nl.llber and Type of r, 
Nlffber * Collected Containers Analysis Required Preservative 1 ,__) 

8o8FJJ3 6 m-~91 08'!5 (1) '25(; IA I o..l, s I~ ClP - I:: 
,t 

BOBFG2 s ~-. -2.;:~v /2.CI() (1) 250ml Gs ✓ VOA CLP "! --...l_ 
t r, 

BOBFG2 s I (I) 250ml aG ✓ Seml•VOA CLP - "--' I L N , 

BOBFG2 s I I (I) 250ml Poly ✓ Metals ·CLP TAL Tltanlun Mercury CPL 

BOBFG2 s I 
\ (1) 125ml G ✓ Anions F, Cl, so4 EPA 300.0 

BOBFG2 s \ (1) 125ml P/G ./ NOz N°J EPA 353.2 

,-£9~:-:: - \ (I) 250ml aGs PCB/Pest -
r ;, ,,,,, _,,,,. ,/ 

.., ~ ) < - ,I , 8080 
oJ - . -- / 

/ , -"""' - - T 

BOBFG2 s I 

(1) 125ml G ./ Cyanide CPL I 
BOBFG2 s ' (I) 125ml Gs ./ Kerosene 8015H 

BOBFG2 s 
(~ 

I (I) 1000ml Poly Gross Alpha/Beta EP-10; Ganma Spec. Cs-134/137, Co-60, IC-40, Eu-152/154/155, 
i . Ru-106, Na-22 RC-30; Total Uranlun EA·01C; 

lY v U-235/234/238 EP-70, 71, 5; Np-237 RC·101A, 622, EP-5; 
Pu-238/239/240 EP-80, 81, 5; 1·129 RC-25, 603; 
Sr-90 RC-306, 303, 309, 304; Tc-99 RC-24, 604; 
Am-241, Cm·244 EP-80, 91, 92, 93, 5; Se-79 lab Specific 

Chain of Possession (Sign and Print Names) *Matrix 
SE = Sediment Relinquished By / Date Time Received By A • Air 

~~f~ p;- 3/J /q4 JJ;/~)J~ 
DL • Drun Liquids SL• Sludge 

s,,c/f-~ /.:U:O OS. Drllll Solids SO • Solfd 
T • Tissue 

[d r;g,:~~a{/.A :3/3/cl4 
L • Liquid 

CJ?45 0 • Ofl " • 1/ater 
s • Soll \II • Ill pe ,- I 

?(~/- ~~ II..-~/ t/M 
X • Other 1 - t/ -9-f /000 

I.AIOM'taaY stCTl011 Received By Title Date/Time 

Final Stllpl• Dlapo9ltlon Disposal Hethod: Disposed ay: Date/Time: 
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VALIDATION 
LEVEL: 

g·7 a 3c?u ,·15gr 
,, ' ij ~J ,_ ~•'I ., ,J 

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

GENERAL CHEMISTRY DATA VALIDATION CHECKLIST 

A B C D (E) 

PROJECT: ZCD-u.P~2.. DATA PACKAGE: i3oBF"Fq-TMA -72(o 
VALIDATOR: -1 .. --, ,on , ynJ LAB: Tl'\#\ /S'k ,~Y\e.f" .& S~vJ, DATE: 5- 1q-q'-{ 

I I 
CASE: SDG: 

/ ANALYSES PERFORMED 
a('Aniona/lC • Toe • TOX 0 TPH-418.1 

D Ammonia 0 BOO/COD 0 Chloride 0 Chromium-VI 

0 Sulfate • TOS • TKN 0 Phoephete 

D 0 0 0 

SAMPLES/MATRIX BoB\=FC\ lsc~FQ;,2 
. ' 

"S:::t.l,1t,{)(e Lce.cd,'c.,--.. ~ 21G - u-8 CR1B 

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE 
Is technical verification documentation present? 
Is a case narrative present? .••••.. 
Comments: (i) ~~:f±of Vv\ed 6 v WH C • 

I 

r, 

Boe, f6'2 r, 

A-23 

I 

Oil and GreeH Alkalinity 

• pH ~O,INO, 

• D 

D D 

/ SOtL 

.~.c'\~0 .. @) No 

•••••• ~ No 

N/A 
N/A 
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WHC-SD-EN-SPP-002, Rev. 2 

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? 
Are calibration check results acceptable? 

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

Comments: __________________________ _ 

4. BLANKS 
Were laboratory blanks analyzed? • • • • . • • • • • • •• ~ No N/A 
Are laboratory blank results acceptable? •••••••••• @ No N/A 
Were field/trip blanks analyzed? ••• ~$~~ ~e.t~½) . . . Yes No@ 
Are field/trip blank results acceptable? •••••.••••• Yes No~, 
Comments: 0 E,~\d 0Q. WO.~ no+ idet\.+t:tted tJ.J\tb, :±\Ms ~AV\l\p,~ c.:;E!.+ ,., 
~'-~ ~:\:: va_s \:JEgfi ceques-f-ed . F,~ld b,ru'\Ks:: w,d 6c1 ~valuated 
wd-"" tbe i1Y'-~l clo..-b ~o\~@r-y, 

5. ACCURACY 
Were spike samples analyzed at the required frequency? __ , No N/A 
Are spike recoveries acceptable? • • • • • • • • . . • . ~~ No N/A 
Were LCS analyses performed at the required frequency? . ~-~---~- No N/A 
A Les Ne+~ ft'- / re recoveries acceptab 1 e? • • • • • • • • ~ • . • . Yes No N A 

Comments: Cf) Le.. S -ro...~ clcd-C\ Y\O+ ~(Qv td~ ~y- ND~/~a~ cvoo\yS1's "'\ 
~ (?\j Q. c rev ce.ctcA' ~cr ls Q. o Q o p-lo..b~ .. 

6. PRECISION 
Were laboratory duplicate samples analyzed ,,,,...--, 

at the required frequency? •••••••••••.•• ~ .,..Hg.__ N/A 
Are laboratory duplicate sample RPO values acceptable? ~c-f~(i). Yes l.!!2-) N/A 
Are field duplicate RPD values acceptable? ~~ .N~t~ !Y . .. Yes No~ 

Are field split RPO values acceptable? •.•.•.•.•••• Yes No~, 

A-24 



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

7. ANALYTE QUANTITATION 
Was analyte quantitation performed properly? 
Comments: 

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

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

8. REPORTED RESULTS AND DETECTION LIMITS 
Are results reported for all requested analyses? 

A-25 



'IMA Inc. REPORT 

Ck',::,-2~~11-
~ - ~ 

Work Order# A4-03-028 
Peceived: 03/04/94 Results by Sample 

SAMPLE ID BOBFF9 Duplicate FRACTION Q1!! TEST CODE~ NAME Quality Control Swrmary 
Date & Time Collected 02/24/94 Category _____ _ 

DUPLICATE QC SUMMARY 
SAMPLE DUPL. 

ANALYSIS SAMPLE ID RESULT RESULT RPO 

Chloride B0BFF9 DUP 4.5 3.1 36.8 

Fluoride B0BFF9 DUP * 4.0 2.8 (3s.3-
,:: 

Sulfate B0BFF9 DUP 10 8.4 17.4 

> 15 ~ ~f<QL OM.cl ,I-- ~ C\.W\~' ~ ('e_ ~ u..l-\-· '~ 
a..<;s:-oc.,CAtEd ~C\w..ple. 'fe~~lt.t 

CT!u..-s). 
~re. 9UAI t+iec1 

FORM VI 

vn20 




