
WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

,. 

GENERAL CHEMISTRY 
CASE NO. 08-069 

(TIIA/ARLI Work Order# A3-08-069) 

General Chemistry results are presented 
for the following WHC SOIL sample(s): 

809363 
809366 

809364 
809367 

809365 

Norcal Work Order# N3-08-128 

Thermo Analytical Inc. 
160 Taylor Street 

Monrovia, CA 91016 
(818) 357-3247 
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97135 lt.0226 
PAGE 1 TMA/Norcal CHAIN Of aJSTOOY ORD I N3-08-128 

000002 
RCW: 08/27/91 DUE: 10/01/91 03/ZT/91 15:31:20 ICEEP: 10/01/94 DISP: S 

DASH SAMPLE IDENTIFICATION STORED TESTS for FRACTIONS with wort in DEPT: SU and CATEGQRY 
01A·S 809363 ARLI I IIH232 IIH234 -·-········ .. ···· .. ····· .... -.................................................................... . 
02A·S B09364 ARLI I \111232 YH234 .. _ .................................................................................................. . 
03A-S 809365 ARL I I \111232 WH234 .......... _ ....................................................................................... _. 
04A·S B09366 ARLI I IIH232 \111234 ................................................................................. ·------··•**· 
05A·S 809367 ARLI I WH232 WH234 

........•......•......................................................................................... 
05D-S 809367 DUP ARLI I WH232 YH234 
caz=-==--=-=--•=---•----=s---•=-•=---------------•2==••--•--:Z11s=-----z•--•------=-------~:..s•---22zzams-

. RELEASED BY ~ 

g}27/'4"?> 

TRANSFERRED TO 

., 

RECEIVED BY 

if 

i 
• i ... 

' 
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9713512 .. 0227 
Westinghouse 
Hanford 
Company 

CHAIN OF CUSTODY 

Custody Form lni ti ator __ w __ v ....... s ... E ... T ... Z ... E ... R ________________ _ 
C~any Contact ___ w __ v ___ s __ ET __ Z=E=R ______________ _ Telephone =3.._7=6_-=24.:..:.;13 ___ _ 
Project Designation/Sampling Locations -=1_0_0_--=D.:..aR,_--=2,__ ___ _ Collection Date B-2c/• 9$ 
Ice Chest No. :51Y\L q 4: Field Logbook No. EFL-1092 
Bill of Lading/Airbill No. 9 C:, 7 . 3; 3 / -;;l.J) 0ffsite Property No. a,4~:,tJ •(J~Z-,59' 
Method of Shipment OVERNIGHT AIR SERVICE 
Shipped to TMA/NORCAL 
Possible S~le Hazards/Remarks Maintain at 4 degrees Centigrade. 

Sample Ident ification 
' 

1) .Bar?E~3 
~,250ml P:CLP;ICP/AA Metals,Hg 

.,,-f 125ml G:Sulfate(EPA 375.4) 
/4125ml G: Anions FCEPA 300.0) · 

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

.,. -
/11000ml P/G :Gross alpha/beta CEP-10),Gamma Spec to include,Co-60,Ru-106,Ru- 106,Eu- 152, 

Eu·154,Eu·155,Cs·137 CRC·30); C·14 CRC·618,EA-85,EA-85A),Ni·63 CRC·609·610),Sr·90 (RC-303·304-306·309) 
Tc-99 (RC·24,304),1·129 CRC25,605),U·235,U·238 (EP·70,71,05),Pu·238,Pu·239/240 (EP-80,81,5) ,Pu· 
241 (EP·80,81,5,1U8),Am·241 (EP·80,90,91,92,93,5) 

.....-r, 125ml Gs: Tri w um CEA·48) 

2
) ~rs:r P:CLP;ICP/AA Metals,Hg 

..-t·, 125ml G:Sulfate(EPA 375.4) 
-~125ml G: Anions F(EPA 300.0) 

• -~ ·t 

..,-1,125ml P/G: Anions N02·N03 (EPA 353.2) 
/1, 1000ml P/G :Gross alpha/beta (EP-10),Ganma Spec to include,Co·60,Ru-106,Ru-106,Eu·152, . 

Eu·154,Eu·155,Cs·137 (RC·30); C-14 (RC·618,EA·85,EA·85A),Ni·63 (RC·609·610),jr·90 (RC-303·304·306·309) 
Tc-99 (RC-24,304),1·129 (RC25,605),U·235,U·238 CEP·70,71,05),Pu·238,Pu·239/240 (EP-80,81,5) ,Pu-241 
CEP·80,81,5';,.l08),Am·241 CEP-80,90,91,92,93,5) 

.,....-1,125ml Gs: Tritium (8 ·48) . . 

3) &936~ 
_...,,250ml P:CLP;ICP/AA Metals,Hg 
/1, 125ml G:Sulfate(EPA 375.4) 
-1,125ml G: Anions FCEPA 300.0) 
/'1 ,125ml P/G: Anions N02·N03 (EPA 353.2) 
/1, 1000ml P/G :Gross alpha/beta (EP-10),Gamma Spec to include,Co·60,Ru·106,Ru-106,Eu-152, 

Eu-154,Eu·155,Cs·137 (RC·30); C·14 CRC·618,EA-85,EA·85A),Ni-63 (RC-609·610),Sr-90 (RC-303·304·306·309) 
Tc-99 (RC-24,304),1·129 (RC·25,605),U·235,U·238 (EP·70,71,05),Pu·238,Pu·239/240 (EP-80,81,5) ,Pu-241 
CEP·80,81,5,108),Am•241 (EP-80,90,91,92,93,5) 

/1 I 125ml Gs: Tritium <eA·48) 

Field Transfer of Custody 

Di sposal Method: 

Comments: 

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

Chain of Possession 

Final S le Discosition 

Dis osed by: 

(Sign and Print Names) 

Date/Time: 

'6-.2 f -'lJ 

Date/Time: 

f<-- '2 - 9.3 
Date/Time: 

Date/Time: 



.-

! oooooa2e> 
' 

Westinghouse 
Hanford SAMPLE ANALYSIS REQUEST 

Company 

Collector W.t.J. SGTZE~ Date '8·d-5·93 
Company Contact aJ.tJ. gE,zGIG Telephone5o4) a76-::u/.1g 

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

1, 250ml P:CLP;TAL Metals,Hg,Cd,Pb,Cr 
1, 125ml G:Sulfate(EPA 375.4) 
1, 125ml G: Anions F(EPA 300.0) 
1, 125ml P/G: Anions N02·N03 (EPA 353.2) 
1, 1000ml P/G :Gross alpha/beta (EP-10),GallJTia Spec to 

/d()f.9t3 s 8'·:J.J/. </3 /~ 10 ' 
i nclude , Co-60,Ru·106,Ru·106,Eu-152,Eu-154,Eu-155,Cs-137 
(RC-30); C-14 (RC -618,EA-85,EA·85A),Ni-63 (RC-609-
610) , Sr-90 (RC-303-304-306·309) Tc-99 (RC-24 ,304),1-
129 (RC25,605),U -235,U-238 (EP- 70,71,05),Pu-238,Pu· - 239/240 (EP-80,81,5) ,Pu-241 (EP-80,81,5, 108),Am-241 -
(EP-80,90,91,92,93,5) 

1, 125ml Gs : Tritium (EA-48) 

1 ,250ml P:CLP;TAL Metals,Hg,Cd,Pb,Cr 
1, 125ml G:Sulfate(EPA 375. 4) 
1, 125ml G: Anions F(EPA 300 . 0) 
1, 125ml P/G: Anions N02-N03 (EPA 353.2) 
1, 1000ml P/G :Gross alpha/beta (EP-10),GallJTia Spec to 

i-J 1-l 93 I::>. 3tJ 
include,Co-60,Ru-106, Ru-106,Eu-152,Eu-154,Eu-155,Cs-137 

/3o18t'-! s (RC-30); C-14 (RC-618,EA-85,EA· 85A),Ni-63 (RC-609-
610),Sr-90 (RC-303·304-306-309) Tc-99 (RC-24,304),1· 
129 (RC25,605) ,U-235,U-238 (EP-70,71,05),Pu-238,Pu-
239/240 (EP-80,81,5) ,Pu-241 (EP-80,81,5, 108),Am-241 
(EP-80,90,91,92,93,5) 

1, 125ml Gs : Trit i um (EA- 48) 

1 ,250ml P:CLP;TAL Metals,Hg,Cd,Pb,Cr 
1, 125ml G:Sulfate(EPA 375.4) 
1, 125ml G: Ani ons F(EPA 300.0) 
1, 125ml P/G: Anions N02·N03 (EPA 353.2) 

SJ. ;}. l <f :3 
1, 1000ml P/ G :Gross alpha/ beta (EP- 10),GallJTia Spec to 

.s /3:3 8 include ,Co·60,Ru·1 06,Ru·106,Eu·152,Eu- 154,Eu·155,Cs-137 

8tJ1.B0S (RC-30); C-14 ( RC · 618 , EA · 85,EA·85A),Ni·63 (RC-609-
610),Sr-90 (RC-303·304-306-309) Tc-99 (RC-24,304),1 -
129 (RC25, 605),U · 235,U-238 (EP- 70,71,05) , Pu-238,Pu-
239/240 (EP -80,81,5) ,Pu-241 (EP-80,81,5, 108),Am-241 
(EP-80,90,91,92,93,5) 

1, 125ml Gs : Tritium (EA- 48) 

*Type of A - Air L - SE - T - X --
Sample DL - Drum Liquid Sediment Tissue Other 

Liquids 0 - Oil SL -
OS - Drum s - Sludge 
Solids Soil SO - Solid 

Field Information fi/~,V~ 

Special Handling and/or Storage .$70,-&LJ 4 #"G 

Possible Sample Hazards AJ~A/1.r ()/3SE!f'//E-..J) 

W-
Water 
WI -
Wipe 

A-6000- 406 (06/91 ) WEF060 



Westinghouse 
Hanford 
Company 
Custody Form Initiator 

9713512 .. 02291 

CHAIN OF CUSTODY 

WV SETZER 
Company Contact WV SETZER Telephone =3-"--7-=-6_--=2....:.4-=-l-=-3 ___ _ 

Project Designation/Sampling Locations ~l~O~O_--'DC-'R-'---2=----­ Collection Date S<·:J-.!:(,Cf3 
Ice Chest No. Field Logbook No. EFL-1092 

Bill of Lading/Airbill No. 

Method of Shipment OVERNIGHT AIR SERVICE 
Offsite Property No. UJC/3-r:; -l)t,b]- 39 

Shipped to TMA/NORCAL 
Possible Sample Hazards/Remarks Maintain at 4 degrees Centigrade. 

Sample Identification 

1) t5of 36C. 
~,250ml P:CLP;TAL Metals,Hg;cd,Pb,Cr --::: 

/'t,125ml G:Sulfate(EPA 375.4) 
>--1.J25ml G: Anions F(EPA 300.0) 
,....-1", 125ml P/G: An ions N02-N03 (EPA 353.2) 

__..---1, 1000ml P/G :Gross alpha/beta (EP-10),Gamma Spec to include,Co-60,Ru-106,Ru-106,Eu-152, 
Eu-154,Eu-155,Cs-137 (RC-30); C-14 (RC-618,EA-85,EA-BSA),Ni-63 (RC-609-610),Sr-90 (RC-303-304-306-309) 

Tc -99 (RC -24 ,304),I -129 (RC25,605),U-235,U-238 (EP -70,71,05),Pu-238,Pu-239/240 (EP-80,81,5) ,Pu-
241 (EP-80,81,5,108),Am-241 (EP-80,90,91,92,93,5) 

_....--,, 125ml Gs: Tritium (EA-48) 

2) /3J~9369 
11 :25Ornl P·CIP;TAL M11t,1l1,,W9,Cd Pb Cr WIIS - i'•~S"·'i 3 
1,325rnl G·£11lfate(EPA 375.4) ••u~ 8•Z-!>-•'iJ 
~ ,125ml e. ,t,r,iol'iS FCEPA 300.0) uJv':> 1•:;f'•'f 1 
1,125111l P/6 •• ~Ai9AB 1182 1183 (!;PA 351 2) WI,)!, !!, •z.6•q'J 

,...--t",1000ml P/G :Gross alpha/beta (EP-10),Gamma Spec to include,Co-60,Ru-106,Ru-106,Eu-152, 
Eu-154,Eu-155,Cs-137 (RC-30); C-14 (RC -618,EA-85 ,EA-85A),Ni-63 (RC-609-610),Sr-90 (RC-303-304-306-309) 

Tc-99 (RC-24,304),I-129 (RC25,605),U-235,U-238 (EP-70,71,05),Pu-238,Pu-239/240 (EP-80,81,5) ,Pu-241 
(EP-80,81,5,108),Am-241 (EP-80,90,91,92,93,5) 

1-, 125rnl Gs· Tritit:1m CEA 40)' v.NS i'· Z.':7- .q3 

3) /x)J.¾7 
• ....-·1,250ml P:TAL Metals,Hg,Cd,Pb,Cr 
....-,--;125ml G:Sulfate(EPA 375.4) 
_.-½-125ml G: An ions F(EPA 300.0) 

..,...-r;1 25ml P/G: Anions N02-N03 (EPA 353.2) 
..----,,1000ml P/G :Gross alpha/beta (EP-10),Gamma Spec to :nclude,co-60,Ru-106,Ru-106,Eu-152, 

Eu-154,Eu-155,Cs-137 (RC-30); C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-610),Sr-90 (RC-303-304-306-309) 
Tc-99 (RC-24,304),I-129 (RC-25,605),U-235,U-238 (EP-70,71,05),Pu-238,Pu-239/240 (EP-80,81,5) ,Pu-241 
(EP-80,81,5, 108),Am- 241 (EP-80,90,91,92,93,5) 

.........,.-125ml Gs: Tritium CEA-48) 

Field Transfer of Custody 

Disposal Method: 

Comments: 

A-6000-407 (12/90) (EF} WEF061 
Chain of Custody 

Chain of Possession 

ReceivE:d by: 

Final Sam le Di s osition 

Disposed by: 

(Sign and Print Names) 

Date/Time: 

~/2s; J //62-
Date/Time: 

•·7 .·-.. --;, '\...., 

Date/Time: 



97!3512 .. 0230 
Westinghouse 
Hanford SAMPLE ANALYSIS REQUEST 

Company 

Co 11 ector ti.). ti, & &T ze,e._,,, 
Company Contact 

Sample 
Number 

* 

.8!J93t 7 S 

!31/-13(/J $ 

*Type of 

/ I ). V, S ff~~ 

Date 
Collected 

A - Air 

Time 
Collected 

/(J 20 

L -

Date g. c9.S-,q3 

Telephone~) 37'1 _ 2,1../,/ 3 

Number and Type of Sample 
Containers/Analvsis Required 

1,250ml P:CLP;TAL Metals,Hg,Cd,Pb,Cr 
1,125ml G:Sulfate(EPA 375.4) 
1, 125ml G: Anions F(EPA 300.0) 
1, 125ml P/G: Anions N02·N03 (EPA 353.2) 
1, 1000ml P/G :Gross alpha/beta (EP·10),Ga111Tia Spec to 

, include,Co·60,Ru·106,Ru·106,Eu·152,Eu·154,Eu-155,Cs·137 
(RC-30); C-14 (RC·618,EA·85,EA-85A),Ni·63 (RC-609-
610),Sr-90 (RC-303-304-306·309) Tc-99 (RC-24,304),1-
129 (RC25,605),U·235,U·238 (EP·70,71,05),Pu-238,Pu-
239/240 (EP-80,81,5) , Pu-241 (EP·S0,81,5,108),Am-241 
(EP·B0,90,91,92,93,5) 

1,125ml Gs: Tritiun (EA-48) 

1,250ml P:CLP;TAL Metals,Hg,Cd,Pb,Cr 
1, 125ml G:Sulfate(EPA 375.4) 
1, 125ml G: Anions F(EPA 300.0) 
1, 125ml P/G: Anions N02·N03 (EPA 353.2) 
1, 1000ml P/G :Gross alpha/beta (EP·10),Ga111Tia Spec to 

include,Co-60,Ru·106,Ru·106,Eu·152,Eu-154,Eu·155 ,Cs-137 
(RC-30); C-14 (RC·618,EA·85,EA-85A),Ni·63 (RC·609· 
610),Sr-90 (RC-303-304-306-309) Tc-99 (RC-24,304),1 -
129 (RC25,605),U·235,U·238 (EP-70,71,05),Pu-238,Pu-
239/240 (EP-80,81,5) ,Pu-241 (EP-80,81,5, 108),Am-241 
(EP-80,90,91,92,93,5) 

1,125ml Gs: Tritium (EA-48) 

~,-425111l G16wlfate(EPA 375.4)' 
1-,250ml P1GLP,TAL t4etels,Mg,Cd,eb,Cr ) 

1,1i15111i G1 Al"lieAS F(EPA 300.0) IAJUS 8·?-f:°•'f 3 
1-,1:25rn1 ~/C.· Anions t1Q2 l'QJ (!!P.O. JS3.2) 
1, 1000ml P/G :Gross alpha/beta (EP-10),GalTITia Spec to 

include,Co·60,Ru·106,Ru·106,Eu-152,Eu-154,Eu·155,cs-137 
(RC-30); C-14 (RC·618,EA-85,EA-85A),Ni·63 (RC-609-
610),Sr-90 (RC-303·304·306·309) Tc-99 (RC-24,304),1· 
129 (RC25,605),U·235,U-238 (EP·70,71,05),Pu·238,Pu· 
239/240 (EP·B0,81,5) ,Pu-241 (EP-80,81,5, 108),Am-241 
(EP-80,90,91,92,93,5) 

.;,1251t1l Gs. T, itiUl!I (EA ~ii) 

SE - T - X -
Sample DL - Drum Liquid Sediment Tissue Other 

Liquids 0 - Oil SL - W-
OS - Drum s - Sludge Water 
Solids Soil SO - Solid WI -

Wipe 

Field Information ~~w-.ple ~.3Y1 Qt-:)~ \-l;_s \) lO()Q,-nL 12>61fi~ l.))iR tlbow-l N4m1"Al 
Special Handling and/or Storage ~:,Ton?D @- 4 °<-

Possible Sample Hazards }JD ,JG-

A-6000-406 (06/91) WEF060 



. \ ' 

9713512 .. 02:1 cooc:io~ 
' 

OFFICE OF SAMPLE MANAGEMENT 
ROD-93-0200 

RECORD OF DISPOSITION Record of Disposition No. 
I 

J 

DATE: 9/20/93 I LABORATORY: TMA 

PROJECT TITLE/NO.: 100-DR-2/93-237 NCR NO.: NA 

SAMPLE IDENTIFICATION NUMBERS: 

B09368,B09363,B09364,B09365,B09366,B09367,B097F0,8097F1,B097F2,B097F3, 
B097F4,8097F5,B097F6,B097F7,B097F8,8097F9,B097GO,B0»7fc•B097G2,B097G3, 
B097G4, B097G5, 8097G8, B097G9, B097H0 . £IV£ D 

SEP 3 0 1993 

DESCRIPTION OF EVENT: 

EPA Method 375.4 for sulfate was specified on the Chain-of-Custody, Sample Analysis Request 
and Sample Authorization Form; however, TMA recommended using EPA Method 300.0. 

I 
DISPOSITION OF SAMPLES: 

I With consent form N. M. Naiknimbalkar, use EPA Method 300.0 for the sulfate analysis instead 
I 

of EPA Method 375.4. I 

I 
I 
I 

I 

APPROVAL SIGNATURES: 

I 
I 

W. E. Strohben / /4J, Z :- ~k,_ 1 b-o lt_3 I 
I 

I 

OSM Project Coordinator (Print/Sign Name> Date 

N. M. Naiknimbalkarl ~~· 
Technical Representative CPrinttsigname> 

<t/23/1-3 
Date 

NIA 
Quality Assurance (Print/Sign Name> Date 



co r~c 1? n,~, 
., • t - - ~ • ' .. , 

' \ 
SAMPLE LOG-IN SHEET 

LA'B MAHE :' T~~ PAGE: l 2oopo3 
'---- D. I >..1H1'TA lctR ~,. r_O -rz_?_ RECEIVED BY (PRINT NAME): LOG-IN-DATE: 

RECEIVED BY (SIGNATURE): dl It I !11-:t,L _, 

5rnL--1t/ 
CORRESPONDING 

ICE CHEST NO. EPA SAMPLE ASSIGNED REMARKS: 
SAMPLE TAG LAB CONDITION OF 

II ~ II II SAMPLE SHIPMENT,ETC 

REMARKS: I -
1. Custody Seal(s) ~resen~ Absent* fb</1?-b ft 3Q'R-00,9' 

-· -· Broken 8l½'li--.... , ft-5 0'C0~9 I 

Do</¼3 ft3 0 ~o(r) 9 -
2. CU.tody Seal Noa : 

c;;I~,· Bnt/36 J /t.30S°O<o'f 

Oaf Jb tf R3oto 69 ' 3. Chain of Custody 
Records eor rrs- fl 3ot;5 Ot, 't Gm,• 4. ·Traffic Reports J30q1 wr f/30600~ 
or Packing List 

fJ.o9tT( 1-1-:~ 0 & 0(,,, 'i{ 

;. Airblll Airbill / Sticker f\O '1 I vq fJ- 3 Cf? o(o <i( 
Pr~ent / Absent* 

noq (f.) Fha..~ 
!>. Airblll No.: Jlfl~TSJ 7J-] ~ ·ooq1 wl 143o8o{p R' . 

~Absent* 7. $~le Tags 

S. S~e Tag ( Llst0 Not Llste<: 
N rs urr ,..,a1n of Custody 

G),,.,.m• I ~. Seq>le Condition: 

e 1O.Does information 
on custody 

o* 

records, traffic 
reports, and 
&tlffl)le tags agr~? -

11.Date Recieved at Lab: 
. <?; -)-g,, 1J 

-

12.Teq, of ice chest 
11_cJ -e- ~ ~ rv •c -· 

13.Time Recieved: dt:t_{{) 

SAMPLE TRANSFER 

Fraction: 

,\rea I: 

9y: 

Jn: 
-

Contaot SUO and attaoh r~rd of reeolutlon 
ov1......S &y: _______________ _ LOQl><>Ok No • : 

•t•: LOQbook PIQ<I II<> .: _______ _ 

FCnl OC - 1 
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------------------7...,lR ..... B...,.,IL ...... L---~-------~ 
TRAi1i:~GJMBER 7 2 8 915 3 7 2 3 

7 2 a 9 l s 3 7 2 3 

7289153723 
I I 111 11 I I II 11 I SEIVOffl'S FEDERAL EXPRESS ACCOUNT NUMBER 

0941-5760-9 I r ron , tY(nJ' ~J.:,111e) Plc.ise Prrnt 

SERVICES 
(Check only one box) 

Priorily Overnight S/Nldsrd Ovsmighl 
,r•, :;,,,.,. ,; ;-_hr.t,: "'4)t,••·.J f ' , :i.,,..,, ,.-~.~• l(11JJO,t:,Jftt •l"'10(I 

No5'1~t1J.J1Jt awt••' I 

11 U OTHER 51 • OTHER Ji:ltJ PACKAGING PACKAGING 

16 • FEOEX LETTER· 56 • FEOEX LETTER• 

tl • FEOEXPAK" 52 • FEOEXPAK" 

13 • FEOfX BOX 53 • FEOEX BOX 

14 • FEOEX TUBE 54 • FEOEX TUBE 

Ec=r T..v-Day 

30 • ECONOMY ' 
• l ,;,,.J•··. ; ' I • l,J I ~~•r 

•.1.,, , . • ·, ,.r ,.-,.,~· 
V•>1,;;.,..,r.: , ,,, • .,, , , ,.1,, 

GovtKnrnonr Ovornight 
1o'n:•.1,~:i..,, .,~11..,. ,,·.•.; •• -..·, • .,..,, , 

46 • r?r;;R 
4 1 D ~ftlct 

Date 

~~9.3 
Your Phone Number (Very lmponant) 

510-~35-2633 
Oepartmcnl/Floor Ne, 

3 OELIVER SATUROAYt• • 
INOl 1111, 11:.bllt to•M loatlOI' I 

4 • OANGEROUS GOO 

50 

State ZIP Requrreo 

Emp. No. Date 

0 Cuh Received 

0 Return Shipment 

0 Thord Pany O Chg To Del. 0 Chg To Hold 

Street Address 

City State Zip 

Received By: 

X 
Date/Time Receivod 

Federal Express Use 

Base Charges 

Declared Value Charge 

Other 1 

Other 2 

Total Charges 

:::a.. a 
~ 

~ .._. 
~ 
~ ...__ 

t 
C::i 

"° '-.J .,_ 
'->,J 
Ll""l -J".) 
; 
-c::, 
f'..,) 
LJ,.l 
o.i 

0 
0 
0 
0 
0 
~ 
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B09363 
B09366 

GENERAL CHEMISTRY RESULTS 

CASE =NO. 08-069 

Soil Sample #: 

B09364 
B09367 

CASE NARRATIVE 

B09365 

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

Maureen Parrish 

000006 
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TNA Inc. REPORT 

·ce i ved: 08/27 /93 

REPORT Westinghouse Hanford Company 
TO 2355 Stevens Or .• MSIN·H4·23 

345 Hills Street/3000 Area 
Richland WA 99352 

ATTEN Jeanette Duncan 

CLIENT W~H~C ____ _ SAMPLES~ 

10/19/93 11:44:01 

PREPARED Thermo Analytical. Inc. 
BY 160 Taylor Street 

Monrovia CA 91016 

ATTEN Ms. Carole Harris 
PHONE 818·357-3247 

Work Order • A3- os.tln O O O 7 

CERTIFIED BY 

CONTACT MKP CIH 

OMPANY Westinghouse Hanford Company 
CILITY 

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

ORK ID 100-DR-2 
TAKEN By Westinghouse Staff 
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,y. # N3·08·128·SU·AR 
NVOICE under separate cover 

SAMPLE IDENTIFICATION 

B09363 
B09364 
809364 MS 
B09365 
809365 Oupl icate 
809366 
B09367 
Lab Blank 
LCS 

TEST CODES and NANES used on this workorder 

IC AN Anions Extraction Solids 
S04 S Sulfate (in Solids) 
WCCLPS Anions in Solids 
WCLCS Lab Control Sample summary 
WCOCD 
wcocs 
WF S 

Quality Control Summary 
Quality Control Summary 
Fluoride in Solids 



9713512 .. 0237 000009 
TNA Inc. REPORT Wort Order• Al-08-069 

eceived : 08/27/93 Results by Sa• ple 

~MPLE IO ~8~0~9~3~6~3 _________ _ FRACTION 01A TEST CODE WCCLPS NAME Anions in Solids 

Date & Time Collected 08/24/93 Category 

ANIONS AND IIE T CHEMISTRY . SOLIDS 
ANALYSIS METHOD RESULT !ll!l.ll ill..!..I. 

Fluoride 300.0 ,. 5 mg/kg 1.0 

Sulfate 300.0 12 mg/kg 5 

FORM I 



ceived: 08/27/93 

9713512 .. 0238 
TNA Inc. REPORT 

Results by sa• ple 

000010 
York Order t A3-08-069 

MPLE ID ~8~0~9~3~6~4 _________ _ FRACTION OZA TEST CODE YCCLPS NAME Anions in Solids 
Date & Time Collected 08/24/93 Category 

ANIONS AND \JET CHEMISTRY . SOLi DS 
ANALYSIS METHOD RESULT UNITS b..l1U.I. 

Fluoride 300.0 1.6 mg/kg 1.0 

Sulfate 300.0 12 mg/leg 5 

FORM 



~ll 135 IZ .. 0239 000011 
TNA Inc. REPORT Work Order t A3-08-069 

·ceived: 08/27/93 Results by Sa• ple 

MPLE ID ~8~09~3~6~5=------------ FRACTION 03A TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected ~0~8~[:2~4~[~9~3 ____ _ Category 

ANIONS AND WET CHEMISTRY . SOLi OS 
ANALYSIS METHOD BESULT UNITS UJlil. 

fluoride 300.0 1. 1 mg/kg 1.0 

Sulfate 300.0 18 mg/kg 5 

FORM 



TMA Inc. REPORT 
000012 

Work Order I Al-08-069 
~ceived: 08/27/93 Results by sa• ple 

\ MP LE I O :.B:,c.09.:cl=.c6::6=----------- FRACTION 04A TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected 08/25/93 Category 

ANIONS ANO WET CHEMISTRY . SOLi OS 
ANALYSIS METHOD BESULT UN IT s U1ti.I. 

Fluoride 300.0 0.5 mg/kg 1. 0 

Sulfate 300.0 7 mg/kg 5 

FORM 



9713512 .. 0ZLt I 
T"A Inc. Work Order I A3 - 08QJJ O O 13 REPORT 

·ceived: 08/27/93 Results by Sa• ple 

MPLE IO ~8=0~9~3=6~7 _________ _ FRACTION 05A TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected 08/25/93 Category 

ANIONS ANO WET CHEMISTRY . SOLi OS 
ANALYSIS METHOD RESULT UNITS .b..!.!i!l 

fluoride 300.0 1 . 1 mg/kg 1.0 

Sulfate 300 . 0 31 mg/kg 5 

FORM 
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971351:Z .. 02~2 

Page 1 

Received: 08/31/93 

REPORT TMA/NORCAL 
TO 2030 Wright Avenue 

Richmond, CA 94804 

ATTEN Dan Steurmer 

Skirner&She.,_, REPORT York Order• Sl-08-316 
10/04/93 09:57:20 

PREPARED TMA / Skimer & Sherman Labs. 
BY 300 Second Avenue 

P.O. Box 521 
Waltham, MA 

ATTEN Client Services 
PHONE (617) 890-7200 

02254 CERTIFIED BY 

CONTACT ~D,_P ___ _ 
CLIENT HANFORD NOR 

COMPANY TMA/NORCAL Hanford 
FACILITY Richmond CA 

SAMPLES ...2 

lolQRK ID N3-08-128 
TAKEN By Client 
TRANS ~F,,.ede=x,__ ________ _ "" -

TYPE 5 Soils N03N02 
P.O.# N3-08-128 

INVOICE l..nder separate cover 

SAMPLE IDENTIFICATION 

Q1 B09363 
02 B09364 
03 B09365 
04 B09366 
05 809367 
05 8093670 
05 809367S 
06 LCSS 

TEST aDES and NANES used on this workorder 
!!.!ILl Nitrate/Nitrite in Soils 

... , 

Thermo Analytical Inc. -

This rq,ort is rendered upon all or the following conditions: Skinner & Sherman Laboratories, Inc .• retains ownership of this repon until associated submitted 
invoice is satisfied. Expen witness servi= shall be available in conjunction with this repon only if prior 1101ification of this potential requirement was made 
and accepted, before the analysis. Client will be responsible for Skinner & Sherman costs and consulting recs 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 
analyud in-accordance with New York State protocol unless indicated. Product endorsement is neither infened nor implied. Skinner & Sherman Laboratories. 
Inc. , will exercise due diligence but will !IOI 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 II client'• expense, if authorized in writing. 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P.O. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
1-800-4 LAB TEST FAX (617). 890-3883 . . 



Page 2 Skimerl.Shelwwl REPORT Work Order• 53-08-316 
Received: 08/31/93 Results by Salple 

SAMPLE ID .::.B09363==--------- SAMPLE# 01 FRACTIONS: :.:.A _____________ _ 

NITR_S _ __,30=.4~ 

mg N/kg 

Date & Time Collected _08_.[ ... 2:..:4"-/fll=----- Category .:S0::::.1:.:L=-----

SAMPLE ID 809364==..a...-------- SAMPLE# 02 FRACTIONS: :.:.A _____________ _ 

Date & Time Collected ___ 08_.[ ... 2 ... 4.._/fll..__ ___ _ Category .:SO""l:.:L=-----

NITR_S 29.6 

mg N/kg 

SAMPLE ID =-B0936==5 _______ _ SAMPLE# 03 FRACTIONS: :.:.A _____________ _ 

NITR_S _ __,2::.::7..:.•=2 

mg N/kg 

Date & Time Collected .:08:.[..,2:;;:4"-/fll=----- Category .:SO::::.l:.:L.__ __ _ 

SAMPLE ID :.B09366==-------- SAMPLE# 04 FRACTIONS: :.:.A ______________ _ 

NITR_S <2.48 
mg N/kg 

Date & Time Collected -08"'/""25=<-/fll=----- Category .:SO""l:.:L=-----

SAMPLE ID ::.;80936=:7=--------- SAMPLE# 05 FRACTIONS: A:.:..... _____________ _ 

N ITR _ S _ __,2=-a1 .... 9_ 

mg N/kg 

Date & Ti me Collected =08 .. [_25=<-/fll=----- Category =SO""I ... L,__ __ _ 

SAMPLE ID .::;B0936=,,.,,_7D,:_ ______ _ SAMPLE# 05 FRACTIONS: __ B ______________ _ 

NITR_S'---_1.:.:1..:.-.:.7 
mg N/kg 

Date & Time Collected -08::.[..,25=-..ffl=----- Category .:S0::::.1:.:L=-----

SAMPLE ID .::;B0936==7S,._ ______ _ SAMPLE# 05 FRACTIONS: .::.C _____________ _ 

NITR _ S _ __,3::.a7.::..8-
mg N/kg 

Date & Time Collected =08 .. [_25=<-/fll=----- Category =SO""I ... L,__ __ _ 

.. , 

Thi• repon is rendc,red upon all of the following conditions: SkiMcr & Sherman Labo~orics, Inc .. re1ai111 owocrship ~(this rcpon until associated submined 
invoice is satisfied. Expcn wilDCSS ,erviccs shall be available in conjunction with this repon only if prior notification of this potential requirerocnt was made 
and accepled, before the analysis. Oieni will be responsible for Skinner & Sherman costs and consulting fees if our services arc required by subpoena or otherwise 
in legal proceedings. Total liability is limited 10 the invoice amounl. The results listed refer only to tested samples and applicable parametcn. Samples are not 
analyzed in•accordance with New York Srate protocol unless indicated . Product endorsement is neither inferml nor implied. Skinner & Sherman Laborarories, 
Inc., will exercise due diligence but will not be responsible for lost or destroyed samples or evidence unJess client makes appropriate insurance coverage arrange• 
rocnts. Samples are held for dliny days following issuance of repon. Sampl~ will be stored at client'• expense, if authorized in writing. 

Skinner & Sherma·n Laboratories Inc. - 300 Second Avenue, P. 0. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
7-800-4LAB TEST FAX(617).890-3883 . . . 



' ' 

Page 3 Slcimer&Sher.... REP<llT Work order• S3-08-316 
Received: 08/31/93 Results by Sallple 

SAMPLE ID .:LCSS='---------- SAMPLE# 06 FRACTIONS: -A ______________ _ 

NITR_ S_--'2::.:•a:28:.:a 

mg N/L 

"'Thermo Anal~ical Inc. 
. ' . 

Date & Time Collected not specified Category :SO:.:.,IL=-----

This report is rend~rttl upon all of the following conditions: Skinner & Sherman Laboratories, Inc. , mains ownership of this report until associated submitted 
invoice ii satisfied. Expert witness services shall be available in conjunction with this report only if prior notification of this potential requirement was made 
and accepted, before the analysis . Client will be responsible for Skinner & Shennao COSIS and consulting fees if our services are required by subpoena or otherwise 
in legal proceedings. Total liabil ity is tintited to the invoice amount . The results lisud refer only to tested samples and api>licable parameters. Samples are not 
analyzed in-accordance with New York State protocol unless indicated. Product endorsement is neither inferred nor imphed . Skinner & Sherman Laboratories, 
Inc., will exercise due diUgcncc but will not be responsible for lost or destroyed samples or evidence unless client makes appropriate insurance coverage arrange~ 
ments. Samples are held for thirty days following issuance of report. 5_amples will be ston,d II client's expense, if authorized in writing . 

300 Second Avenue, P.O. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
1-800-4 LAB TEST FAX (617). 890-3883 ' . . 



Page 5 Sic i merlShe,_-. REPmT York Order I 53-08-316 
Received: 08/31/93 Test Methodology 

TEST CODE~ NAME Nitrate/Nitrite in Soils 

The Sllll1)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) 

, ;. 

<'" -

This report is m,dc,red upon all of the following conditions: Slcinncr & Sherman Laboratories, Inc .• retaina ownership of thl~ report until associated submiued 
invoice is satisfied. Expert witness services shall be available in conjunction with this report only if prior notification of this potential requirement was made 
and accepwl, before the analysis . Client will be responsible for Skinner & Sherman costs and consultina fees if our aerviccs are required by subpoena or otherwise 
in lepl proceedings. Total liability is limited to the invoice amount . The results listed refer only to tested samples and applicable parameters. Sample; are not 
analyzed in-accordance with New York State protocol unless indicated . Product endorsement is neither inferred nor Implied. Skinner & Sherman Laboratories. 
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. Sampica are held/ or thirty days following issuance of report . Sampl,;s will be atored at client's expense, if authorized in writing. - . 

Skinner & Sherma·n Laboratories Inc. 300SecondAvenue, P.O. Box 521, Waltham, Massachusetts 02254-052f(617) 890-7200 
1-800-4 LAB TEST FAX (617). 890-3883 . . 



i' • <f:,·, ~----~ ·-...s. 'f ~ 
. /, 

TMA/Skinner & Sherman Laboratories 
Sample Login Sheet 

',',bnmder 7 113 ll, Client /k11/'or. , W. Number/Type of }aplples 5 5<-'• / 5 
ProtocOl C0 Turnaround -, .::. f Cooler Tump: 'i (:aor NI A ~ler~o 
Custodian:¼~ . '.~~&# · ·ped~>< SDG/Bu:h#----M_.~....,,A ___ _ 
Cusmdy Seal: ~ Absent/~ot· Client ~- AJ-!lQg_/1..S_ 
Purchase Order/Contract# IU:x¥f:Z:8'. Client Contact Ml, ce 2 5---c'b 'Z, 

'lag#: Present/ Absent/NA/(See COC) Chain of C~ Absent/NA,# _____ _ 

Sample Containers ~ct/Broken Comment: 
Client Comment? Yc · 
Sample labels agree wi Ch-ai-.n-of_C_u_sto-dy_In_fo_rm_att-·o_n_?~-. -N-o-(C_o_m_m_en_t_) ____ _ 

Client paperwork~-th samp~ and Chain of Custody~o (Comment) 
Shipment Dates: , ~ I -
List my date with pape rk/shipment problems & specify the problem: 

./ 
These samples are from a site known to have Radioactive Contamination: Yes __ No""'"/_ 
These samples have detectable amounts of Radioactive Material: Yes No ✓ 

Subcontract:Ye1b: _______________ Date: ____ _ 

Reviewed Date ------- -------
? S EPA/CLP required 

Rev 1.7 Page: I? 



97 !35 !(~ .. Q2l}J1 
TNA/IIOl'Cal CHAii Of WSTa>Y 

DlE: 10101193 aarzrm 15:31:10 
ORD• 113·08·128 
KEEP: 10,01/94 DISP: S 

DASH SMPLE IDEJITIFICATJCII TESTS for FRACTl<IIS with wort in DEPT: SU and CATEDT 

..................................•...................................................................... 
01B·S 909363 s&S I WH001 \IH002 \IH004 D AM l 
··············································································>!.IJ ..................... . 
02B·S 909364 s&S I WH001 \IH002 \IH004 

03B·S 909365 s&S I WH001 \IH002 \IH004 

·················································································· ••..•.•••••.••........ 
04e•s B09366 s&s I WH001 \IH002 \IH004 

ose•s e09367 s&s I WH001 woo2 \111004 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................... . 
OSE·S 909367 MS s&S I \111001 \111002 \IH004 

OSF·S 909367 

OSG·S LC S 

DUP 

RELEASED BY 

?9 

s&s 

s&s 

I WH001 

I WH001 

TRANSFERRED TO 

\IH002 

\IH002 

\IH004 

\IH004 v 

RECEIVED BY ~ 



""'§ ~gJlA 
· i 6"ftll1 

-~ 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 

October 1, 1993 

TMA/ NORCAL 
2030 Wright Avenue 

- Richmond, CA 94804 
. Attention: Dan Stuermer 

Ri:"'ORD r.~ny '"-V r , ~~~ ~~~ 

Quality Control Narrative 
;,,_ 

~ 

Scope 
Five (5) soil samples were submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on August 31, 1993 from TMA/Norcal. The 
samples were analyzed for the USEPA CLP metals. The analysis 
were performed under TMA/Skinner and Sherman work order S308315. 

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 digestion spike recovery for antimony exceeded the control 
limit requirement. 

The laboratory duplicate for iron, manganese, vanadium, and zinc 
exceeded the control limit requirements. 

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

Respectfully submitted, 

TMA/SKINNE~ SHERMAN 

si/iil!a~ 
LABORATORIES, INC. 

Lead Chemist 



·WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B09363 
Leb Neme: SKINNER & SHERMAN LABS. Contrect: 68-D0-0108 

Leb Code: SKINER Cese No.: N3-08-128SAS No.: SDG No.: B09363 

Lab Semple ID: 08315-01S 

Date Received: 08/31/93 

Metrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

92.4 

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

I I 
I I 

:cAS No. Analyte Concentration c: Q lM I 
I 

I I I _, ,_, 
:7429-90-5 Aluminum 6600 :P I 

I 

:7440-36-0 Antimony 3.3 u N :P 
l7440-38-2 Arsenic 3.0 s :F 
l7440-39-3 Barium 67.7 lP 
7440-41 - 7 Beryllium 0.46 B lP 
7440-43-9 Cadmium 0.32lU 'P 
7440-70-2 Calcium 8790 p 
7440-47-3 Chromium 10.7 p 
7440-48-4 Cobalt 8.4 'B p 
7440-50-8 Copper 15.2 p 
7439-89-6 Iron 17200 "' p 
7439-92-1 Lead 6.8 s F 
7439-95-4 Magnesium 4610 p 

, 7439-96-5 Manganese 289 "' p 

:7439-97-6 Mercury 0.05 u CV 
l7440-02-0 Nickel 10.1 I p 

l7440-09-7 Potassium 1110 p 
l7782-49-2 Selenium I 0 . 76 u w lF 
:7440-22-4 Silver 1. 1 u lP 
:7440-23-5 Sodium 240 B lP 
:7440-28-0 Thallium 0.41 u :F 
:7440-62-2 Vanadium 43.4 "' lP 
l7440-66-6 Zinc 37 . 7 "' lP 

Cyanide :NR 
I ,_ 

Color Before: BROWN Clarity Before: Texture: FINE 

Color After: BROWN Clarity After: Artifacts: YES 

Comments: 
ROCKS 

FORM I - IN ILM02 . 1 . ' ' 002 



9713512.0250 
WESTINGHOUSE/HANFORD 

1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B09364 
Leb Neme: SKINNER & SHERMAN LABS. Contrect: 68-D0-0108 

Leb Code: SKINER Case No.: N3-08-128SAS No.: SDG No.: B09363 

Lab Semple ID: 08315-02S 

Date Received: 08/31/93 

Metrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

92.7 

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

I 
I 

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

:7429-90-5 :Aluminum 6530 p 

:7440-36-0 :Antimony 3.2 u: N p 

:7440-38-2 :Arsenic 2.6 F 
:7440-39-3 :Barium 68.4 I p I 

:7440-41-7 :Beryllium 0.44 s: p I 

7440-43-9 :cadmium 0.31 u: p 

7440-70-2 :calcium 9450 p 
7440-47-3 'Chromium 10.5 p 
7440-48-4 Cobalt 9.2 B' p 

7440-50-8 Copper 15.7 ,P 
7439-89-6 Iron 17300 "' :P 
7439-92-1 Lead 6.2 :F 

,7439-95-4 Magnesium 4630 :P 
:7439-96-5 ,Manganese 294 "' !P 
:7439-97-6 Mercury 0.05 u, :cv 
:7440-02-0 Nickel 10.4 :P 
:7440-09-7 Potassium 1110 :P I 

:7782-49-2 Selenium 0.77 u w 'F 
:7440-22-4 Silver 1. 0 ,u p 

:7440-23-5 Sodium 252 :B p 
:7440-28-0 Thallium 0 . 41:u F 
:7440-62-2 Vanadium 42.0 "' p 

:7440-66-6 Zinc 38.4 "' p 
Cyanide I NR I 

I ,_ 

Color Before: BROWN Clarity Before: Texture: 

Color After: BROWN Clarity After: Artifacts: 

Comments: 
ROCKS 

FINE 

YES 

FORM I - IN ILM02.1 
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· WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

809365 
Leb Neme: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Leb Code: SKINER Case No.: N3-08-128SAS No.: SDG No.: B09363 

Lab Semple ID: 08315-03S 

Date Received: 08/31/93 

Metrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

95.3 

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

I I 
I I 

CAS No. I Analyte :concentration•c: Q :M I 
I I 
I I I I 
I _, ,_, 

74.29-90-5 :Aluminum 4.530 :P I 
I 

744.0-36-0 lAntimony 3. 1 u N lP 
74.40-38-2 'Arsenic 1. 6 B lF 
744.0-39-3 Barium 54.2 lP 
74.4.0-41-7 Beryllium 0.43,B lP 
74.40-4.3-9 Cadmium 0.30:u lP 

,74.4.0-70-2 Calcium 6690 lP 
74.4.0-4.7-3 Chromium 8.0 :P 
74.4.0-4.8-4. Cobalt 10.0 lP 
74.4.0-50-8 Copper 15.2 lP 
74.39-89-6 Iron 17100 lP 
74.39-92-1 ,Lead 14.. 0 'F 
74.39-95-4. Magnesium 3800 p 

,74.39-96-5 Manganese 24.8 * p 

74.39-97-6 Mercury 0.05:u cv: 
744.0-02-0 Nickel 8.3 I p 

I 

74.4.0-09-7 Potassium 768 :s, p 

7782-4.9-2 Selenium 0. 73:Ul w F 
74.4.0-22-4. Silver 0.99:u p 

744.0-23-5 ,Sodium 276 lB p 
7440-28-0 :Thallium 0.40lU F 
74.4.0-62-2 :vanadium 41. 7 "" lP 
744.0-66-6 lZinc 35.8 "" :P I 

I 

:cyanide I lNR: I 

I I I ,_ ,_, 

Color Before: BROWN Clarity Before: Texture: 

Color After: BROWN Clarity After : Artifacts: ~, 

Comments: 
ROCKS 

FINE 

YES 

FORM I - IN ILM02.1 
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· WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

809366 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N3-08-128SAS No. SDG No.: B09363 

Leb Semple ID: 08315-04S 

Date Received: 08/31/93 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

100.0 

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

I 
I 

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

:7429-90-5 Aluminum 77.8 I I :P I 
I I I 

:7440- 36-0 Antimony 3.1 :u: N :P 
74.40-38-2 Arsenic 0.60:s: F 
7440-39-3 Barium 1. 0 :u • p 
7440-4.1-7 Beryllium 0.24lU p 

7440-43-9 Cadmium 0.30 u p 
7440-70-2 Celcium 16.8 u p 

7440-47-3 Chromium 1. 4 B p 

,74.40-48-4 Cobalt 0.50 u p 

l7440-50-8 Copper 0.93 B 0 
I 

:7439-89- 6 liron 128 "' p 

:74.39-92-1 :Lead 0.39 B F 
:74.39-95- 4 lMagnesium 11. 3 : B : :P 
:7439-96-5 lManganese 0.38:B: "' lP I 

: 74.39-97-6 ' Mercury 0.05:u: :cv : 
:7440-02-0 Nickel 1. 0 'B: :P 
:7440-09-7 Potassium 33.0 U' :P 
'7782-49-2 Selenium 0.73 u w :F 
7440-22-4 Silver 1. 0 u :P 
7440-23- 5 Sodium 37.1 B :P 
7440-28-0 Thallium 0.40 u :F 
7 440-62-2 Vanadium 0.52 u "' :P 
7440- 66-6 Zinc 0.74 u "' :P 

Cyanide :NR: 
I I ,_, 

Color Before: WHITE Clarity Before: Texture: FINE 

Color After : WHITE Clarity After: Artifacts : YES ~, 

Comments: 
ROCKS 

FORM I - IN ILM02 .1 

,~P 005 -



· WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER : 

B09367 
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 

Lab Code: SKINER Case No.: N3-08-128SAS No. SDG No.: B09363 

Lab Sample ID: 08315-05S 

Date Received: 08/31/93 

Matrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

96.5 

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

:cAS No. Analyte Concentration C Q M 
I _, 

:7429-90-5 :Aluminum 5180 p 
:7440-36-0 :Antimony 4. 2 B N p 
'7440-38-2 :Arsenic 1. 4 B w F 
7440-39-3 :Barium 70.0 p 
7440-41-7 :Beryllium 0.24 u, lP 
7440-43-9 :cadmium 0.30 u lP 
7440-70-2 :calcium 6210 :P 
7440-47-3 :chromium 8.9 lP 

,7440-48-4 :cobalt 13.0 :P 
:7440-50-8 :copper 16.6 I 'P 
: 7439-89-6 :Iron 21600 p 
:7439-92-1 'Lead 3.7 F 
:7439-95-4 Magnesium 4430 p 
:7439-96-5 Manganese 307 "' p 
:7439-97-6 Mercury 0.05 8 cv: 
:7440-02-0 Nickel 9.4 p 
:7440-09-7 Potassium: 877 B p 
:7782-49-2 ,Selenium 0.77lU w F 
:7440-22-4 Silver 1. 0 :u p 

:7440-23-5 Sodium 394 :s ,P 
:7440-28-0 Thallium 0.41lU :F 
:7440-62-2 Vanadium 58.9 "' :P 
:7440-66-6 Zinc 49.5 "' lP 

Cyanide I :NR I 

I I I 
1_1 1_ 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: BROWN Clarity After: Artifacts: YES ~, 

Comments: 
ROCKS 

FORM I - IN ILM02.1 

Ff'o 006 



. 
9713s 12.~ozs~i 

TMA/Skinner & Sherman Laboratories 
Sample Login Sheet 

Workorder ,53?~315 Client tiA,l'\.~,d-.uo<z. NumberfI'ypeofSarnples 5 sc,-)5 
Pro~l c,LP . Turnaround _J:3 d<:::::-1, CoolerTump: ~~<-\. fc:orN/ACool~o 
Custodian: -~~ ,A-, Shipper & # +ec( <' x. ~1Ch# N \ A 
Custody Seal: ~ti Absen~Not Client Case# N30 '6 lL... ~ 
Purchase Order/Contract# N?A'&'.1'7..& Client Contact ~100e) ~ ""c.C "? 

Tug#: Present/ Absen~(SeeCOC) Chain ofCustod~bsent/NA,# _____ _ 

Sample Containers ~Broken Comment: ______________ _ 

Client Comment? Y~ 
Sample labels agree wi~ Chain-. -of_C_us_tod_y_In_fo_rm_an-· o-n,-.~--N-o_(_C_o_m_m_en_t_) -----

Client paperwork ag,reef _with sampl~ and Chain of Custody~o (Comment) 
Shipment Dates: ~ ~ 
List any date with paperwork/ shipment problems & specify the problem: 

Client ID Matrix ~ived pH* Test(s) & QC 
1 B~ctJ~? :so:, ~@153 ...ii A "Tf-"\ 

!~ $ =E= ~-Q-.S"-\+1--- ----
6 ____ --- ----- --- ------- ----
7 ----
8 ----

These samples are from a site known to have Radioactive Contamination: Yes / No 
These samples have detectable amounts of, Radioactive Material: Yes ____ No .._;;r-

---Subcontract:Y~: _______________ Date: ____ _ 

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

Rev 1.7 

13~ 

?age: //p 



' ,-( •. 9713512 .. 0255 
PAGE 1 TNA/Norcal CHAIN OF QJST<l>Y ORD• 13-08-128 
RCW: 08/27/fll DlE: 10/01/fll rmmm 15:11:10 ICEEP: 10/01/94 DISP: S 

DASH SAMPLE IDENTIFICATION STORED TESTS for FR.\CTIONS with worlc in DEPT: SU and CATEOORY 

018-S 809363 s&s I WH001 WH002 WH004 ~ ,Jo? --.............................................. .............................. >!. j ....... . ....... . ..... . 
02e-s 809364 s&s I WH001 WH002 WH004 

038-S 809365 

048-S 809366 

058-S 809367 

0SE·S 809367 MS 

05F·S 809367 DUP 

0SG-S LC S 

S&S 

s&s 

s&s 

s&s 

s&s 

s&s 

I WH001 WH002 WH004 

I WH001 WH002 WH004 

I WH001 WH002 WH004 

I WH001 WH002 WH004 

I WH001 WH002 WH004 

I WH001 WH002 WH004 ✓ 
============-=========================================================================================== 

RELEASED BY TRANSFERRED TO RECEIVED BY 

,40 



SOG: .,_,72=3-=-2 ---,­
Contact: Oinkar Kharkar TMA NORCAL Client:~estinghouse Hanford 

Contract:MBH-SW-069262 

REPORTING GROUP 7232 

CASE NARRATIVE 

1.0 GENERAL 

TMA/Norcal Sample Delivery Group 7232 is comprised of the samples listed on the Chain­
of-Custody documents below. This sample group was processed under the Westinghouse 
Hanford Company Statement of Work P.O. MBH-SVV-069262. 

1.1 Chains-of-Custody 
This report includes data for the six soil samples from location 100-DR-2 delivered 
under Field Logbook #EFL-1H92 . Chain-of-Custody numbers were not provided. 

1.2 Sample Volume 
One 1000 mL plastic bottle containing of each sample was received for the analyses . 

1.3 Missing Samples 
The samples listed on the Chain-of-Custody documents were received. 

1.4 Holding Times 
The samples were collected on August 24 and 25 , 1993 and sample processing was 
initiated within 180 days of collection. 

2.0 QUALITY CONTROL 

The internal quality control consisted of one sample each of a laboratory control sample, a 
blank , and a replicate . All original analyses were performed with QC samples 7232-07 
through 7232-09 . 

The QC samples were prepared by the Quality Control Department. Copies of the QC 
notebook pages are included in this data package. 

2.1 

2.2 

Laboratory Control Samples 
The LCS recoveries for all nuclides were acceptable except iodine-129 and 
americium-241 which had recoveries of 83% and 78% respectively , and were below 
the 3 a recovery limits. However, the recoveries were within the statistical estimate 
of the errors . The MDA's of the results for all analyses met the RDL's except for 
iron-59 which was higher than the RDL due to slightly higher background and for 
americium-241 which was higher than the RDL due to high detector background. 

Reagent Blanks 
The MDA's of the results for all analyses net the RDL's. The error for strontium-90 
was underlined because it was larger than both the MDA and the result implying that 
the MDA may not be a good estimate of the "real" minimum detectable activity . 

Case Narrative Section 
Page 1 of 3 

TMA 



SDG: ....,n=3=-2 __ .,... 
Contact: Dinkar Kharkar TMA NORCAL Client:Westinghouse Hanford 

Contract:MBH-SW-069262 

REPORTING GROUP 7232 

2.0 QUALITY CONTROL (cont'd) 

3.0 

2.3 Duplicates 
Results were satisfactory for all duplicate analyses. The strontium-90 error for the 
duplicate of sample BO9363 was underlined because the 2 a counting errors were 
larger than both the MDA and the result implying that the MDA may not be a good 
estimate of the "real" minimum detectable activity. The MDA's of the gamma 
nuclides were higher than the RDL's due to the small aliquot available for analyses . 

ANALYSIS NOTES 

3.1 Gross Alpha Analyses 
The average MDA for gross alpha was (3 ± 1) pCi/g. Gross alpha activity above 
the RDL was found in sample BO9365. 

3.2 Gross Beta Analyses 
The average MDA for gross beta was (4 ± 2) pCi/g. Gross beta activity above the 
RDL was found in all of the samples except BO9366. 

3.3 Tritium Analyses 
The average MDA was (0.1 ± 0) pCi/g. Tritium activity above the RDL was found 
sample BO9367. 

3.4 Carbon-14 Analyses 
The average MDA was (10 ± 30) pCi/g . Carbon-14 activity above the RDL was not 
found in any of the samples. The carbon-14 results of samples BO9364, BO9365 , 
BO9377 , and BO9369 were underlined because they were less than the negative of 
their 2 a counting errors. 

3.5 Nickel-63 Analyses 
The average yield for nine analyses was (70 ± 35)% . The lowest yield was 26% 
and the highest was 88%. The average MDA was (3 ± 3) pCi/g. Nickel-63 activity 
above the RDL was found in sample BO9367. 

3.6 Strontium-90 Analyses 
The average yield for nine analyses was (77 ± 10)%. The lowest yield was 69% 
and the highest was 83% . The average MDA was (0.8 ± 0.1) pCi/g. Strontium-90 
activity above the RDL was not found in any of the samples. The strontium-90 error 
was underlined in sample BO9364 because it was larger than both the MDA and the 
result implying that the MDA may -not be a good estimate of the "real" minimum 
detectable activity. the negative result of sample BO9366 was underlined because it 
was less that the negative of its 2 a counting error. 

Case Narrative Section 
Page 2 of 3 
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SDG: .:...:72=32...._ __ 
Contact: Dinkar Kharkar 

9713512 .. 0258 
TMA NORCAL 

REPORTING GROUP 7232 

3.0 ANALYSIS NOTES (cont'd) 

3. 7 Technetium-99 Analyses 

Client:Westin9house Hanford 
Contract:MBH-SW-069262 

The average yield for nine analyses was (53 ± 19)% . The lowest yield was 40% 
and the highest was 71 %. The average MDA was (0.2 ± 0.07) pCi/g. Technetium-
99 activity above the RDL was not found in any of the samples. 

3.8 lodine-129 Analyses 
The average yield for nine analyses was (84 ± 16) % . The lowest yield was 67 % 
and the highest was 92. The average MDA was (4 ± 10) pCi/g. Iodine-129 activity 
above the RDL was not foun<!) n any of the samples. 

3.9 Plutonium-241 Analyses 
The average yield for nine analyses was (32 ± 31) %. The lowest yield was 6% and 
the highest yield was 64% . The average MDA was (10 ± 20) pCi/g . The MDA of 
the result for BO9364, BO9366, and BO9369 were higher than the RDL due to low 
chemical recovery. 

3.10 Americium-241 Analyses 
The average yield for nine analyses was (49 ± 23) %. The lowest yield was 33% 
and the highest yield was 70%. The average MDA was (0.03 ± 0.03) pCi/g. 
Americium-241 activity above the RDL was found in sample BO9364. 

3.11 Isotopic Uranium Analyses 
The average yield for nine analyses was (70 ± 21)%. The lowest yield was 55% 
and the highest was 85% . The average MDA was (0.1 ± 0.2) pCi/g. Uranium-
233/234 and uranium-238 activities above the RDL were found in all of the samples 
except BO9366. 

3.12 Isotopic Plutonium Analyses 
The average yield for nine analyses was (35 ± 28)%. The lowest yield was 24% 
and the highest was 69% . The average MDA was (0.05 ± 0.05) pCi/g . Plutonium-
239 activity above the RDL was found in sample B09367 . The plutonium-238 
MDA's for samples BO9364, BO9366, and BO9367 were higher than the RDL due 
to higher counter background. 

3.13 Gamma Scan Analyses 
Gamma scan analysis found positive cobalt-60, cesium-137, europium-152 , europium-
154 activity in sample BO9367. Natural potassium-40, radium-226, radium-228, 
thorium-228 , and thorium-232 activity was found in all of the samples . 

Case Narrative Section 
Page 3 of 3 6 
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9713512 .. 0259 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-01 
Dept sample id 7232-001 

Received 08[27[93 
% moisture 6.7 

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Plutonium 241 
Americium 241 
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 1 

SUMMARY DATA SECTION 
Page 20 

CAS HO 

Alpha 
Beta 
10028-17-8 
14762-75-5 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 
7440-61-1 
13981-16-3 

14119-32-5 
14596-10-2 

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 

TMA NORCAL 
REPORTING GROUP 7232 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESUI;T 
pCi/g 

9.9 
20 

0.028 
-2.6 
4.5 
0.031 
0~091 
0.58 
0.57 
0.024 

/ 0 ~58 
_ . .;.;.0;004 
. o 

2:=~8 
0.031 

u 
9.3 
u 
u 
u 

. u 
u 
u 

. U 
.. u 

u 
u 

2a ERR 
(COUNT) 

3.3 
3.1 
0.070 
6.2 
5.0 
0.67 
0.077 
1.1 
0.16 
0.048 
0.16 
0.008 
0.007 
4.4 
0.036 

1.4 

ri~ ·,. \.J 
l i 4,U 

Westinghouse Hanford 
MBH-SW-069262 

809363 
100-DR-2 
08[24[93 
NONE 

MDA 
pCi/g 

3 
4 
0.1 

10 
3 
0.8 
0.2 
2 
0.08 
0.09 
0~08 
0.03 
0.03 
7 
0.05 

0.1 

0.09 
0.2 
0.09 
0.08 
0.08 
0.08 
0.7 
0.08 
0.1 
0.07 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

10 . J BOA 
10 808 
o.s u H 

so u C 
20 J , NI 

2 u y 

0.5 u TC 
2 .'>= U I 
0.3 u 
0.3 u u 
0 . 3 u 
0.05 .u PU 
0.05 u PU 
8 u PU L 
0.05 u AM 

u GAM 
GAM 

u GAM 
0.05 =u': GAM 

u GAM 
0.05 u GAM 

ti GAM 
. u GAM 

u GAM 
u GAM 
u GAM 

0.05 ti GAM 

Lab id =T=MA=N __ _ 
Protocol WHC- HASM 
Version Ver 1.0 

Form DVD-DS 
Version =2~·=2_7 __ _ 

Report date 10[22[93 
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9713512.0260 
TMA NORCAL 
REPORTING GROUP 7232 

DATA SHEET, cont 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-01 
Dept sample id 7232-001 

Received 08L21L93 
% moisture 6.7 

ANALYTE 

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

LAB SAMPLE TEST 

N308130-01 80A/80 
N308130-0l 80B/80 
N308130-01 H 
N308130-01 C 
N308130-01 NI 
N308130-01 y 

N308130-01 TC 
N308130-01 I 
N308130-01 u 
N308130-01 PU 
N308130-01 PU L 
N308130-0l AM 
N308130-01 GAM 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 21 

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 

PLANCHET 

7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESUI;T 2a ERR 
pCi/g (COUNT) 

u 
·.·. u 

u 
. U 
0:42 0.17 
0~76 0.35 

. o. 61 0.12 
\ Ot76 0.35 

SUFFIX ALIQUOT 

0.100 g 
0.100 g 

. 20.1 g 
Al 0.103 g 
Al 0.500 g 

1.00 g 
2.03 g 
1.00 g 
1.00 g 
1.00 g 
1.00 g 
1.00 g 

226 g 

Westinghouse Hanford 
MBH-SVV-069262 

B09363 
100-DR-2 
08L24L93 
NONE 

MDA 
pci/g 

0.4 
0.2 
0.09 
0.2 

ANALYZED 

10/05/93 
10/05/93 
09/10/93 
10/13/93 
10/02/93 
09/17/93 
09/22/93 
09/23/93 
09/17/93 
09/23/93 
10/05/93 
09/22/93 
09/10/93 

SOLID 

RDL QUALI-
pci/g FIERS TEST 

u GAM 
0.1 u GAM 
0.1 u GAM 

u GAM 
GAM 
GAM 
GAM 
GAM 

REVIEWED BY 

10/06/93 DPK 
10/06/93 DPK 
09/24/93 DPK 
10/19/93 DPK 
10/15/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
09/28/93 DPK 
09/24/93 DPK 
09/28/93 DPK 
10/15/93 DPK 
09/24/93 DPK 
09/17/93 DPK 

Lab id =TMA=N~-­
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~.2~7~-­

Report date 10L22L93 



9713512 .. 0261 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-02 
Dept sample id 7232-002 

Received 08/27/93 
% moisture 6.8 

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Plutonium 241 
Americium 241 
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 22 

CAS NO 

Alpha 
Beta 
10028-17-8 
14762-75-5 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 
7440-61-1 
13981-16-3 

14119-32-5 
14596-10-2 

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 

TKA NORCAL 
REPORTING GROUP 7232 

DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id =B=0~9=3=6~4 _____________ _ 

Location/Matrix 100-DR-2 
Collected 08/24/93 

SOLID 

Chain of custody id _______ _ 

RESu;,T 2a ERR MDA 
pCi/g (COUNT) pCi/g 

8~8 4.1 3 
51 5.7 5 
. o. 040 0.073 0.1 
-7.S s.s 9 

6~8 1.9 3 
-0.086 1.3 0.7 

0.060 0.067 0.2 
0 ·.••43 1.0 2 
0.51 0.15 0.1 

-0.013 0.026 0.1 
o. 3? 0.13 0 008 
o .Clo9 0.044 b.da 
0.004 0.018 0.03 
1..3 5.4 9 
Q.; 063 0.025 0.02 

u 0.05 
12 0.81 

u 0 ~ 04•·· 
u 0.1 
u o.os. 
U·. 0.04 

. u 0.03 
u 0.04 • 

. u o. 3 ·.·. 

u 0.05 
:: u 0.06 
. u 0.04 

RDL QUALI-
pCi/g FIERS TEST 

10 J BOA 
10 80B 
o.s u H 

so u C 
20 J NI 

2 u y 

0.5 u TC 
2 u I 
0.3 u 
0.3 u u 
0.3 u 
0.05 u PU 
0.05 u PU 
8 u PU L 
0.05 AM 

u GAM 
GAM 

u GAM 
0.05 u GAM 

u GAM 
0.05 ·.u ··: GAM 

u GAM 
u GAM 
u GAM 
u GAM 
u GAM 

0.05 ··u· GAM 

Lab id ~TMA~N~-­
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~-=2~7 __ _ 

Report date 10/22/93 
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97~3512 .. 0262 
TMA NORCAL 
REPORTING GROUP 7232 

... -

.. 

B09364 
DATA SHEET, cont I .-:❖ 

):/· I 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-02 
Dept sample id 7232-002 

Received 08L27L93 
% moisture 6.8 

ANALYTE 

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

LAB SAMPLE TEST 

N308130-02 80A/80 
N308130-02 80B/80 
N308130-02 H 
N308130-02 C 
N308130-02 NI 
N308130-02 y 

N308130-02 TC 
N308130-02 I 
N308130-02 u 
N308130-02 PU 
N308130-02 PU L 
N308130-02 AM 
N308130-02 GAM 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 23 

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 

PLANCBET 

7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESm.T 2a ERR 
pCi/g (COUNT) 

··' u ·'· 
u 
u 
u 

0~55 0.084 
0.81 0.18 
0.95 0.085 
cLs1 0.18 

SUFFIX ALIQUOT 

0.100 g 
0.100 g 
20.0 g 

Al 0.112 g 
Al 0. 500. g 

1.00 g 
2 ~01 g 
1 ~00 g 
1.00 g 

.. LOO g 
1.00 g 
1.00 g 

860 g 

03i 

Westinghouse Hanford 
MBH-SVV-069262 

B09364 
100-DR-2 
08L24L93 

MDA 
pCi/g 

0.2 
0~09 
0.06 
0.1 

ANALYZED 

09/17/93 
09/17/93 
09/10/93 
10/14/93 
10/02/93 
09/17/93 
09/22/93 
09/27/93 
09/17/93 
09/22/93 
10/05/93 
09/24/93 
09/10/93 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

tr GAM 
0.1 u GAM 
0.1 u GAM 

u GAM 
GAM 
GAM 
GAM 
GAM 

REVIEWED BY 

09/24/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/19/93 DPK 
10/15/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
09/29/93 DPK 
09/24/93 DPK 
09/29/93 DPK 
10/15/93 DPK 
09/28/93 DPK 
09/17/93 DPK 

Lab id =T=MA=N'-'---­
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~.2~7~-­

Report date 10L22L93 



9713512 .. 0263 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-03 
Dept sample id 7232-003 

Received 08/27/93 
% moisture 4.7 

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Plutonium 241 
Americium 241 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niob i um 94 
Ruthenium 103 
Ruthenium 106 
Ti n 113 
Cesium 134 
Cesium 137 

DATA SHEETS 
Page 5 

SUMMARY DATA SECTION 
Page 24 

CAS NO 

Alpha 
Beta 
10028-17-8 
14762-75-5 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 
7440-61-1 
13981-16-3 

14119-32-5 
14596-10-2 

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 

TMA NORCAL 
REPORTING GROUP 7232 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESut.T 2a ERR 
pCi/g (COUNT) 

... 11 3.2 
17 3.0 

0.028 0.071 
-11 5.6 

6 {9 2.0 
0.052 0.22 
6.048 0.057 
1.2 1.1 
0.52 0.17 
0.015 0.029 
0.47 0.15 

· .CL006 0.017 
0.004 0.004 
1.2 2.2 
0.021 0.025 

u 
11 0.92 

u 
.u 
. U 

:/iU:"' 
:" U 
.u 
u 
u 
u 

,.: .. >u ·· 

r.3 z 

Westinghouse Hanford 
MBH-SVV-069262 

B09365 
100-DR-2 
08/24/93 

MDA 
pCi/g 

2 
4 
0.1 

10 
3 

0.9 
0.2 
2 
0 . 09 
0.1 
0.09 
0.03 . 
0.02 
4 
0.04 

0.05 

0.04 
0.1 
0.04 
0.05 
0 / 03 
0.04 
0 ~3 
0 ~04 
0.05 
0~04 

SOLID 

RDL QUALi-
pCi/g FIERS TEST 

10 BOA 
10 80B 
0.5 u H 

50 U. C 
20 J NI 

2 u y 

0.5 u TC 
2 u I 
0.3 u 
0.3 u u 
0.3 u 
0.05 .u PU 
0.05 u PU 
8 u PU L 
0.05 u AM 

u GAM 
GAM 

u GAM 
0.05 u GAM 

u GAM 
0.05 ··u ' GAM 

u GAM 
?U GAM 
.,,u<'··· GAM 
u GAM 
u GAM 

0.05 u GAM 

Lab id =T=MA=N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version =2~·=2~7 __ _ 

Report date 10/22/93 

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



'c 

97135 IZ .. 026l\ 
TMA NORCAL 
REPORTING GROUP 7232 

-:.:-:,:· 

DATA SHEET, cont 
.·•.·.·.·· .. ·. 1 

.:•:-.-.. 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-03 
Dept sample id 7232-003 

Received 08L27L93 
% moisture 4.7 

ANALYTE 

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

LAB SAMPLE TEST 

N308130-03 80A/80 
N308130-03 808/80 
N308130-03 H 
N308130-03 C 
N308130-03 NI 
N308130-03 y 

N308130-03 TC 
N308130-03 I 
N308130-03 u 
N308130-03 PU 
N308130-03 PU L -
N308130-03 AM 
N308130-03 GAM 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 25 

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 

PLANCBET 

7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RES~T 2a ERR 
pCi/g (COUNT) 

.u 
u 
u 
u 

0.47 0.079 
o •. 74 0.18 

.. 

0 ~65 0.053 
0{ 74 0.18 

SUFFIX ALIQUOT 

onoo g 
0~100 g 
2O~ 1 g 

Al 0~106 g 
Al 0 / 500 · g 

1.00 g 
2 / 06 g 
.LOO g 
LOO g 
LOO g 
1.00 g 
1.00 g 

786 g 

n3 --:-0 

Westinghouse Hanford 
M8H-SVV-069262 

809365 
100-DR-2 
08L24L93 

MDA 
pCi/g 

0.2 
0.09 
0.06 
0.1 

ANALYZED 

09/17/93 
09/17/93 
09/10/93 
10/14/93 
10/02/93 
09/17/93 
09/21/93 
09/27/93 
09/17/93 
09/22/93 
10/05/93 
09/27/93 
09/10/93 

SOLID 

RDL QUALi-
pci/g FIERS TEST 

ti GAM 
0.1 u GAM 
0.1 u GAM 

u GAM 
GAM 
GAM 
GAM 
GAM 

REVIEWED BY 

09/24/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/19/93 DPK 
10/15/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/12/93 DPK 
09/24/93 DPK 
09/29/93 DPK 
10/15/93 DPK 
09/29/93 DPK 
09/17/93 DPK 

Lab id =TMA=N"'---­
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~.2~7-'---­

Report date 10L22L93 



~, 

SDG 7232 
Contact Dinkar 

::_ :_:::-1 }\ 
.-:•:• 

:/. 

Kharkar 

Lab sample id N308130-04 
Dept sample id 7232-004 

Received 0Bl27l93 
% moisture 0.8 

AHALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Plutonium 241 
Americium 241 
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 26 

CAS NO 

Alpha 
Beta 
10028-17-8 
14762-75-5 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 
7440-61-1 
13981-16-3 

14119-32-5 
14596-10-2 

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 

TMA NORCAL 
REPORTING GROUP 7232 

DATA SHEET 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESOJ;T 2a ERR 
pCi/g (COUNT) 

1.1 1.7 
3.0 1.7 
0 . 026 0.069 

-11 5.7 
15 5.3 
-0.31 0.23 
o. if 0.077 
0.64 0.72 
0.10 0.078 
0.031 0.062 
0.064 0.077 
0 0.034 
0 0.014 

-3.0 6.1 
0.009 0.012 

u 
0.39 0.27 
u 
u 
u 
u 
u: 
u 
u 
u 

· u 
u 

Westinghouse Hanford 
MBH-SW-069262 

B09366 
100-DR-2 
0Bl25l93 

MDA 
pCi/g 

2 
3 
0.1 

10 
8 . 
0.9 

· O.~ 2 
2 
0.1 
0.1 
0.1 
o: 06 
0.03 

10 
0.02 

0.02 

0.02 
0 ~06 
0\ 02 
0~02 
0.02 
0.02. 
0.2 
0~03 · 
0 ~03 \ 
0 ~02 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

10 u BOA 
10 J BOB 
0.5 u H 

50 -·:u:··· C 
20 ::::J ·:, NI 

2 : .. :U.\ y 

0.5 tl' (.• TC 
2 :::-u·-,. I 
0.3 j u 
0.3 u u 
0.3 ,: u u 
0.05 u PU 
0.05 u PU 
8 u PU L 
0.05 u AM 

u: GAM 
GAM 

u GAM 
0.05 u GAM 

t1 GAM 
0.05 u GAM 

u GAM 
u GAM 
u GAM 

·-.ll'. GAM 
:: u :: GAM 

0.05 ·-:- ti< GAM 

Lab id =TM=A=N:..:_ __ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version =2~-=2~7 __ _ 

Report date 10l22l93 



-c 

9713512 .. 0266 
TMA NORCAL 
REPORTING GROUP 7232 

DATA SHEET, cont 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-04 
Dept sample id 7232-004 

Received 08L27L93 
% moisture 0.8 

ANALYTE 

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

LAB SAMPLE TEST 

N308130-04 80A/80 
N308130-04 808/80 
N308130-04 H 
N308130-04 C 
N308130-04 NI 
N308130-04 y 

N308130-04 TC 
N308130-04 I 
N308130-04 u 
N308130-04 PU 
N308130-04 PU L 
N308130-04 AM 
N308130-04 GAM 

DATA SHEETS 
Page 8 

SUMMARY DATA SECTION 
Page 27 

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 

PLANCHET 

7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 

Client Westinghouse Hanford 
Contract M8H- SVV-069262 

Client sample id =8=0~9=3=6~6 ____________ _ 

Location/Matrix 100-DR-2 
Collected 08L25L93 

SOLID 

Chain of custody id ______ _ 

RESut;T 2a ERR 
pCi/g (COUNT) 

u 
u 

·::: u 
0.077 0.039 
0 '~''15 0.068 
0 ~091 0.021 
0.15 0.068 

SUFFIX ALIQUOT 

O. lOCL g 
(i,>lQQ . g 

20~ 1 .g 
Al 0.~105 .g 
Al cL 5oo .· g 

L oo g 
·,.• 2\ 63 g 
i~bo g 
L OO ' g ·. 
Ft oo g 

·1\ 00 · g 
1\ QO : g 

caf6 · g . 

MDA 
pci/g 

0.1 
0.04 
0.03 
0.06 

ANALYZED 

09/18/93 
09/18/93 
09/10/93 
10/14/93 
10/02/93 
09/17/93 
09/21/93 
09/29/93 
09/17/93 
09/27/93 
10/05/93 
09/28/93 
09/10/93 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 
0.1 u GAM 
0.1 u GAM 

u GAM 
GAM 
GAM 
GAM 
GAM 

REVIEWED BY 

09/24/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/19/93 DPK 
10/15/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/04/93 DPK 
09/24/93 DPK 
09/29/93 DPK 
10/15/93 DPK 
09/30/93 DPK 
09/17/93 DPK 

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

Form DVD-OS 
Version =2~.2~7'---­

Report date 10L22L93 



-

97135 IZ .. 0267 

Ii ... >:·•.·•.•. 1 <:'.• 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-05 
Dept sample id 7232-005 

Received 08£27£93 
% moisture 2.9 

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutoniu.m 238 
Plutonium 239/240 
Plutonium 241 
Americium 241 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
Cobalt 58 
Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Ti n 113 
Cesium 134 
Cesium 137 

DATA SHEETS 
Page 9 

SUMMARY DATA SECTION 
Page 28 

CAS NO 

Alpha 
Beta 
10028-17-8 
14762-75-5 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 
7440-61-1 
13981-16-3 

14119-32-5 
14596-10-2 

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 

T 'M A NOR CAL 
REPORTING GROUP 7232 -- -:-.-·-:.:-:-·-:-·- •,. -· .·•·. 

•·· e09l6i / . 
DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id =B~0~9~3~6~7 _____________ _ 

Location/Matrix 100-DR-2 
Collected 08£25£93 

Chain of custody id 

RESQ.l.T 2a ERR MDA 
pCi/g (COUNT) pCi/g 

7\ 5 2.1 2 
. 26 2.4 3 

5.0 0.20 0.1 
4.1 7.3 9 

170 4.3 3 
0 ~85 0.27 0.8 
o / fo 0.079 o\ '2 •· 

-0 ~044 0.96 2 
·•. 0 ~37 0.087 0.05 

o. 0.11 0.023 0.04 
.•••. o\ 3er 0.087 0.04 
. ~Qj fa7 0.044 0\ 1 

0.087 0.044 0.04 
-L1· 4.7 8 

0.036 0.021 0.02 

... u 0.4 
11 0.87 

u 0.1 
\, .. u ... 0.2 

·. : u .. /· 0.1 · 
•. / L 9} 0.12 

·:.:: u/ ... 0~ 1 
. ::: tJ . 0 ~1 .. 

·····• u 0.8 
·•:.., u, 0.1 

...... >•u .. ·· b.i 
·· 3\ 6 · .. 0 . 14 

SOLID 

RDL QUALi-
pCi/g FIERS TEST 

10 J BOA 
10 BOB 
0.5 H 

50 u C 
20 NI 

2 .J ,. y 

0.5 '::>U/·. TC 
2 u I 
0.3 ) If u 
0.3 u 
0.3 u 
0.05 PU 
0.05 PU 
8 u PU L 
0.05 ·J •. AM 

u GAM 
GAM 

u GAM 
0.05 · u GAM 

ti GAM 
0.05 GAM 

0 . GAM 
··u:··· GAM 
U' GAM 
u GAM 
u GAM 

0.05 GAM 

Lab id ~T=MA=N __ _ 
Protocol WHC- HASM 
Version Ver 1.0 

Form DVD-DS 
Version =2~·=2~7 __ _ 

Report date 10£22£93 
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9713512 .. 0268 
TMA NORCAL 
REPORTING GROUP 7232 

DATA SHEET, cont 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-05 
Dept sample id 7232-005 

Received 08L27L93 
% moisture 2.9 

ANALYTE 

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

LAB SAMPLE TEST 

N308130-05 80A/80 
N308130-05 80B/80 
N308130-05 H 
N308130-05 C 
N308130-05 NI 
N308130-05 y 

N308130-05 TC 
N308130-05 I 
N308130-05 u 
N308130-05 PU 
N308130-05 PU L 
N308130-05 AM 
N308130-05 GAM 

DATA SHEETS 
Page 10 

SUMMARY DATA SECTION 
Page 29 

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 

PLANCHET 

7232-005 
7232-005 
7232-005 
7232-005 
7232-005 
7232-005 
7232-005 
7232-005 
7232-005 
7232-005 
7232-005 
7232-005 
7232-005 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESUJ,T 2a ERR 
pCi/g (COUNT) 

··· u 
7.9 0.29 
0~88 0.22 
u 

0 ~41 0.14 
0} 76 0.35 
O<. 65 0.10 
0} 76 0.35 

SUFFIX ALIQUOT 

0.100 g 
0.100 g 
20.1 g 

Al 0.111 g 
Al 0.500 g 

1.00 g 
2.04 g 
1.00 g 
1.00 g 
1.00 g 
1.00 g 
1.00 g 

·· 830 g 

Westinghouse Hanford 
MBH-SVV-069262 

B09367 
100-DR-2 
08L25L93 

MDA 
pCi/g 

0.4 

0.3 

ANALYZED 

09/18/93 
09/18/93 
09/10/93 
10/14/93 
10/02/93 
09/17/93 
09/21/93 
10/01/93 
09/18/93 
09/27/93 
10/05/93 
09/24/93 
09/10/93 

SOLID 

RDL QUALI-
pCi/g FIERS TEST 

u GAM 
0.1 GAM 
0.1 GAM 

u GAM 
GAM 
GAM 
GAM 
GAM 

REVIEWED BY 

09/24/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/19/93 DPK 
10/15/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/06/93 DPK 
09/24/93 DPK 
09/29/93 DPK 
10/15/93 DPK 
09/28/93 DPK 
09/17/93 DPK 

Lab id =TMA=N"--­
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version =2=.2~7,.._ __ 

Report date 10L22L93 



~, 

9713JIZ .. 0269 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-06 
Dept sample id 7232-006 

Received 08/27/93 
% moisture 3.9 

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Plutonium 241 
Americium 241 
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 11 

SUMMARY DATA SECTION 
Page 30 

CAS NO 

Alpha 
Beta 
10028-17-8 
14762-75-5 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 
7440-61-1 
13981-16-3 

14119-32-5 
14596-10-2 

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 

TMA NORCAL 
REPORTING GROUP 7232 

DATA SHEET Ii 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id =B=0~9=3=6~9 _____________ _ 

Location/Matrix 100-DR-2 
Collected 08/25/93 

Chain of custody id 

RES~ 2a ERR MDA 
pCi/g (COUNT) pCi/g 

. .:i ·? .7:~4 .. 2.0 2 .-.-.· dG/ 2.1 3 
0.004 0.069 o~i 

· .. -13 \\ 
: .. 

5.8 10 
··:.::::•6:~•7./: 1.8 ./ 3 · 
/ 0~087 0.24 ,0'~8 
<o)o9a 0.077 0 ~2 

0.020 0.76 2 
0 / 47 0.11 0 ~05 . , ... 

•.··••········6.:•~•!f, .. 

0.044 0~06 
0.11 < o ,~,,0·5:. 

··•• ~o / 009 0.017 .-: o\ c}s 
.••. 

0} 009 0\ 03 0.017 
.18 . 50 40 

0~016 0.024 0.03 

0.1' 
1.7 

u 0.09 
,.: u 0.3 

0.1 
0.1 
0 ~09 

-·\, 0 ·. 1-
.0\ 8 

·,.·::·o t r ,.' 

'•·• o<t ·-' 
0\ F 

SOLID 

RDL QUALi-
pCi/g FIERS TEST 

10 J 80A 
10 80B 
0.5 u H 

50 u C 
20 . J NI 

2 u y 

0.5 u TC 
2 u I 
0.3 B u 
0.3 .u u 
0.3 ,::.: u 
0.05 t] )t:•·· PU 
0.05 tr PU 
8 u PU L 
0.05 :::.u AM 

U. GAM 
GAM 

u GAM 
0.05 u GAM 

u GAM 
0.05 u GAM 

u GAM 
-·u_ GAM 
·u .·. GAM 
ui GAM 
u · GAM 

0.05 u GAM 

Lab id ~T=MA=N __ _ 
Protocol WHC-HASM 
Version Ver 1 . 0 

Form DVD-OS 
Version =2~.2~7~-­

Report date 10/22/93 
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TMA NORCAL 
REPORTING GROUP 7232 

DA 'l' A SHE E'T, cont r ll\ 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-06 
Dept sample id 7232-006 

Received 08£27£93 
% moisture 3.9 

ANALYTE 

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

LAB SAMPLE 

N308130-06 
N308130-06 
N308130-06 
N308130-06 
N308130-06 
N308130-06 
N308130-06 
N308130-06 
N308130-06 
N308130-06 
N308130-06 
N308130-06 
N308130-06 

TEST 

80A/80 
80B/80 
H 
C 
NI 
y 

TC 
I 
u 
PU 
PU L 
AM 
GAM 

DATA SHEETS 
Page 12 

SUMMARY DATA SECTION 
Page 31 

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 

PLANCHET 

7232-006 
7232-006 
7232-006 
7232-006 
7232-006 
7232-006 
7232-006 
7232-006 
7232-006 
7232-006 
7232-006 
7232-006 
7232-006 

Client 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RES'Q_l.~ 
pCi/g 

2a ERR 
(COUNT) 

0.21 
0.36 
0.11 
0.36 

SUFFIX ALIQUOT 

Al 
Al 

Westinghouse Hanford 
MBH-SW-069262 

B09369 
100-DR-2 
08£25£93 

MDA 
pCi/g 

ANALYZED 

09/18/93 
09/18/93 
09/10/93 
10/14/93 
10/02/93 
09/17/93 
09/22/93 
10/04/93 
09/18/93 
09/23/93 
10/05/93 
09/27/93 
09/11/93 

SOLID 

RDL 
pCi/g 

0.1 
0.1 

QUALI-
FIERS TEST 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

REVIEWED BY 

09/24/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/19/93 DPK 
10/15/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/06/93 DPK 
09/24/93 DPK 
09/28/93 DPK 
10/15/93 DPK 
09/29/93 DPK 
09/17/93 DPK 

Lab id =T=MA-N ____ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version -2~.2~7 ____ _ 

Report date 10£22[93 · 
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Westinghouse 
Hanford 
Company 

CHAIN OF CUSTODY 

custody Form Initiator ---'-W'"'V'----'S"""E"-T"""Z=E'-'R ______________ _ 
Company Contact ---'-W'-,.;V-----"S"""E~T~Z=E=R------____________ _ Telephone 376-2413 
Project Designation/Sampling Locations ~l __ O __ O_-__ O ___ R.:...-...,2=------ Collection Date B-z(j. 9:g 
Ice Chest No. SJY\ L q Ll.- Field Logbook No. EFL-1092 
Bill of Lading/Airbill No. 9 :17 . :3 "3 3 / ?..Z) 

Method of Shipment OVERNIGHT AIR SERVICE 
Offsite Property No. tl/l½•~67-,:f9' 

Shipped to TMA/NORCAL 
Possible Sample Hazards/Remarks Maintain at 4 degrees Centigrade. 

Sample Identification 

.,. 1) 19.(J E ~ 3 ~-
~· 1,250ml P:CLP;ICP/AA Metals,Hg 
/1' 125ml G:Sulfate(EPA 375.4) 
>f,125ml G: Anions F(EPA 300.0) 

~,125ml P/G: Anions N02-N03 (EPA 353.2) 
7r1000ml P/G :Gross alpha/beta (EP-10),Garrma Spec to include,Co-60,Ru-106,Ru-106,Eu-152, 

Eu-154,Eu-155,Cs-137 (RC-30); c-14 (RC-618,EA-85,EA-BSA),Ni-63 (RC-609-610),Sr-90 (RC-303-304-306-309) 
Tc-99 (RC-24,304),I-129 (RC25,605),U-235,U-238 (EP-70,71,05),Pu-238,Pu-239/240 (EP-80,81,5) ,Pu-
241 (EP-80,81,5,1'08),Am-241 (EP-80,90,91,92,93,5) 

.....-t, 125ml Gs: TriWum (EA-48) 

2
) .t3~?s:f P:CLP;ICP/AA Metals,Hg , 11.t "t., •f 

,--t·, 125ml G:Sulfate(EPA 375.4) 
. ...-r,125ml G: Anions F(EPA 300.0) 
,/T,125ml P/G: Anions N02-N03 (EPA 353.2) 

/1,1000ml P/G :Gross alpha/beta (EP-10),Garrma Spec to include,Co-60,Ru-106,Ru~106,Eu-152, 
Eu-154,Eu-155,Cs-137 (RC-30); C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-610),~r-90 (RC-303-304-306-309) 

Tc-99 (RC-24,304),1-129 (RC25,605),U-235,U-238 (EP-70,71,05),Pu-238,Pu-239/240 (EP-80,81,5) ,Pu-241 
(EP-80,81,5~08),Am-241 (EP-80,90,91,92,93,5) 

_./1,125ml Gs: Tritium (1!71.·48) · 

3) {3()936~ 
..,,-·1 ,250ml P:CLP; ICP/AA Metals,Hg 
✓-l, 125ml G:Sul fate(EPA 375 .4) 
-~,125ml G: Anions F(EPA 300.0) 
/1, 125ml P/G: Anions N02-N03 (EPA 353.2) 
/'1, 1000ml P/G :Gross alpha/beta (EP-10) ,Garrma Spec to include, Co-60, Ru-106, Ru-106,Eu-152, 

Eu-154,Eu-155,Cs-137 (RC-30); C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-610),Sr-90 (RC-303-304-306-309) 
Tc-99 (RC-24 ,304), 1-129 (RC-25 ,605), U-235 ,U-238 (EP- 70, 71, 05) ,Pu-238, Pu-239/240 (EP-80, 81, 5) , Pu-241 
(EP-80,81,5, 108),Am-241 (EP-80,90,91,92,93,5) 

_,...-, 
1
125ml ~ Gs: Tritium (EA-48) 

Field Transfer of custody 

Disposal Method: 

Corrments: 

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

Chain of Possession 

Received by: If" ,o H,, .. .&e_ 
'/~ 

Final Samele Dis osition 

Disposed by: 

ns1 

(Sign and Print Names) 

Date/Time: 

Date/Time: 
I:-- ·? ::i.-- () •::, ,.,_ -, r _:;;, 

Date/Time: 

Date/Time: 



. . 

Westinghouse 
Hanford SAMPLE ANALYSIS REQUEST 

Company 

Collector ul.d. S€-Tz.El2-, Date g.,5.c,3 
Company Contact aJ.tJ. cf1=rz£R.., Telephone5o4) 376-.:11/-l8 

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

1,250ml P:CLP;TAL Metals,Hg,Cd,Pb,Cr 
1, 125ml G:Sulfate(EPA 375.4) 
1, 125ml G: Anions F(EPA 300.0) 
1, 125ml P/G: Anions N02·N03 (EPA 353.2) 
1, 1000ml P/G :Gross alpha/beta (EP-10),Gamma Spec to 

/301gt3 s 8'·;).J/. C/3 I;). 10 
include,Co·60,Ru·106,Ru-106,Eu-152,Eu-154,Eu-155,Cs-137 
(RC-30); C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-
610),Sr-90 (RC-303-304-306-309) Tc-99 (RC-24,304),I-

... 129 (RC25,605),U-235,U-238 (EP-70,71,05),Pu-238,Pu-
~ -~"" 239/240 (EP-80,81,5) ,Pu-241 (EP-80,81,5,108),Am-241 

(EP-80,90,91,92,93,5) 
1,125ml Gs: Tritium (EA-48) 

1,250ml P:CLP;TAL Metals,Hg,Cd,Pb,Cr 
1, 125ml G:Sulfate(EPA 375.4) 
1,125ml G: Anions F(EPA 300.0) 
1, 125ml P/G: Anions N02-N03 (EPA 353.2) 
1, 1000ml P/G :Gross alpha/beta (EP-10),Gamma Spec to 

g.;)lj. 93 I J. ,3t) 
include,Co-60,Ru-106,Ru-106,Eu-152,Eu-154,Eu-155,Cs-137 

/31J'18tL/ s (RC-30); C-14 (RC-618,EA-85,EA-BSA),Ni-63 (RC-609-
610),Sr-90 (RC-303-304-306-309) Tc-99 (RC-24,304),I-
129 (RC25,605),U-235,U-238 (EP-70,71,05),Pu-238,Pu-
239/240 (EP-80,81,5) ,Pu-241 (EP-80,81,5, 108),Am-241 
(EP-80,90,91,92,93,5) 

1, 125ml Gs : Tritium (EA-48) 

1,250ml P:CLP;TAL Metals,Hg,Cd,Pb,Cr 
1, 125ml G:Sulfate(EPA 375.4) 
1,125ml G: Anions F(EPA 300.0) 
1, 125ml P/G: Anions N02-N03 (EPA 353.2) 

SJ· :J. /..9:3 
1, 1000ml P/G :Gross alpha/beta (EP-10),Gamma Spec to 

$ ;3:3g include,Co-60,Ru-106,Ru-106,Eu-152,Eu-154,Eu-155,Cs-137 

8M.B0S (RC -30); C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-
610 ) ,Sr-90 (RC-303-304-306-309) Tc-99 (RC-24,304),1-
129 (RC25,605),U-235,U-238 (EP-70,71,05),Pu-238,Pu-
239/240 (EP-80,81,5) ,Pu-241 (EP-80,81,5,108),Am-241 
(EP-80,90,91,92,93,5) 

1, 125ml Gs: Tritium (EA-48) 

*Type of A - Air L - SE - T - X --
Sample DL - Drum Liquid Sediment Tissue Other 

Liquids 0 - Oil SL - W-
OS - Drum s - Sludge Water 
Solids Soil SO - Solid WI -

Wipe 

Field Information /?/~,(,/~ ~, 
Special Handling and/or Storage .$7or~LJ ~ #"c:. 

Possible Sample Hazards AJG?..vc° cJ6SE-ff..lE-J) 

A-6000-406 (06/91) WEF060 ns ._, 
. 1-.J 



Westinghouse 
Hanford 
Company 

CHAIN OF CUSTODY 

Custody Form Initiator --=-=W...aV---=S'--'E=-T'--'Z=E=R'-'------------------
Company Contact --=-=W~V~S=E~T=Z=E..,_R ____________ _ Telephone c=.3.,__7-=-6_-=-24-'-'l::...:3:c...._ __ _ 

Project Designation/Sampling Locations ~1-=0-=0'----=D"-'-R-'----'2=------- Collection Date Sl·J.r,C/3 
Ice Chest No. Field Logbook No. EFL-1092 
Bill of Lading/Airbill No. 

Method of Shipment OVERNIGHT AIR SERVICE 
Offsite Property No. µJQ3-r)-l)6{;,]- 39 

Shipped to TMA/NORCAL 
Possible Sample Hazards/Remarks Maintain at 4 degrees Centigrade. 

1) .&Y/36C. 
~ .250ml P:CLP;TAL Metals,Hg,Cd,Pb,Cr 
/t, 125ml G:Sulfate(EPA 375.4) 
/ 1 125ml G: Anions F(EPA 300.0) 
/2,125ml P/G: Anions N02-N03 (EPA 353.2) 

Sample Identification 

_,,,.-1,1000ml P/G :Gross alpha/beta (EP-10),Gamna Spec to include,Co-60,Ru-106,Ru-106,Eu-152, 
' Eu-154,Eu-155,Cs-137 (RC -30); C-14 (RC· 618,EA-85,EA-85A),Ni-63 (RC-609-610),Sr-90 (RC -303·304-306-309) 

Tc -99 (RC-24,304),I-129 (RC25,605),U-235,U·238 (EP-70,71,05),Pu-238,Pu-239/240 (EP-80,81,5) ,Pu-
241 (EP-80,81,5, 108),Am-241 (EP-80,90,91,92,93,5) 

/1,125ml Gs: Tritium (EA-48) 

2) 13~936? 
1,:2sorn1 P•CIP;TAL Met;1l1o,Mg,Cd Pb Cr WII.S - i',..).S",<t3 
l,125rnl G·S11lfate(EPA 375.4) l#Jv~ g-z.,!,;",'fJ 
~.12Sml e. Aniol'i:5 f(EPA 388.EJ) WII':> ,-~f'•'fJ 
1-,12!i1Rl P,'61 P,RiBRB 1192 tl93 (EPA l5l,:H WI,)~ 15,z.;s.c,'J 

,.---1", 1000ml P/G :Gross alpha/beta (EP-10),Garrma Spec to include,Co-60,Ru-106,Ru-106,Eu-152, 
Eu-154,Eu-155,Cs-137 (RC-30); C-14 (RC-618,EA-85,EA-85A),Ni -63 (RC-609-610),Sr -90 (RC-303-304-306-309) 

Tc-99 (RC-24,304),I-129 (RC25,605),U-235,U·238 (EP-70,71,05),Pu-238,Pu-239/240 (EP-80,81,5) ,Pu-241 
(EP-80,81,5,108),Am-241 (EP-80,90,91,92,93,5) 

1-1 l25rnl Gs· Tritit:tm CEA 48)' IMIS ~-z.~- .q3 

3) &;J.¼7 
.- 1,250ml P:TAL Metals,Hg,Cd,Pb,Cr 
.,..-r,125ml G:Sulfate(EPA 375.4) 
--1,125ml G: Anions F(EPA 300.0) 

..rt";125ml P/G: Anions N02-N03 (EPA 353.2) 
,,....-1, 1000ml P/G :Gross alpha/beta (EP-10),Garrma Spec to :nclude,Co-60,Ru-106,Ru-106,Eu-152, 

Eu-154,Eu-155,Cs-137 (RC-30); C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC -609-610),Sr-90 (RC -303-304-306-309) 
Tc-99 (RC-24,304),I-129 (RC-25,605),U-235,U-238 (EP-70,71,05),Pu-238,Pu-239/240 (EP-80,81,5) ,Pu-241 
(EP-80,81,5,108),Am-241 (EP-80,90,91,92,93,5) 

__.,.,.--125ml Gs: Tritium (EA-48) 

Field Transfer of Custody 

Disposal Method: 

Comments: 

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

Chain of Possession 

Received by: 

I 
Received by : 

Final 

Disposed by: 

(Sign and Print Names) 

Date/Time: 

~/2s-; J //oz... 
Date/Time : 

Date/Time: 

ns , ... . tJ 



• l .l • 

.--"-.""':"""--:---::-----~----------------------------------. Westinghouse 
Hanford 

Company 
SAMPLE ANALYSIS REQUEST 

Collector tu. d Serze.e-, 
Company Contact / 1 J.t), cS ff~;Z..,, 

Sample 
Number 

*Type of 

* Date 
Collected 

A - Air 

Time 
Collected 

I tJ 2C) 

L --

Date g. cJ.S-·C/3 

Telephone~) 37/;-zL/,/ 3 

Number and Type of Sample 
Containers/ Analysis Required 

1,250ml P:CLP;TAL Metals,Hg,Cd,Pb,Cr 
1,125ml G:Sulfate(EPA 375.4) 
1,125ml G: Anions F(EPA 300.0) 
1, 125ml P/G: Anions N02·N03 (EPA 353.2) 
1, 1000ml P/G :Gross alpha/beta (EP-10),Ganrna Spec to 

include,Co-60,Ru-106,Ru-106,Eu·152,Eu-154,Eu-155,Cs-137 
(RC -30) ; C- 14 CRC·618,EA-85,EA-85A),Ni·63 (RC-609-
610),Sr-90 (RC-303-304-306-309) Tc-99 (RC-24,304),1 -
129 (RC25,605),U -235,U·238 (EP-70,71,0S),Pu-238,Pu-
239/240 (EP-80 , 81,5) ,Pu-241 (EP - 80,81,5,108),Am-241 
CEP-80,90,91,92,93,5) 

1, 125ml Gs: Tritiun (EA-48) 

1,250ml P:CLP;TAL Metal s, Hg,Cd,Pb,Cr 
1,125ml G:Sulfate(EPA 375.4) 
1, 125ml G: Anions F(EPA 300.0) 
1, 125ml P/G: An ions N02·N03 (EPA 353.2) 
1, 1000ml P/G :Gross alpha/beta (EP-10),Ganrna Spec to 

include,Co-60,Ru-106,Ru-106,Eu-152,Eu-154,Eu-155,Cs-137 
(RC-30); C- 14 (RC·618,EA·85,EA-85A),Ni-63 (RC -609-
610),Sr-90 (RC -303 -304-306-309) Tc-99 (RC-24,304),1-
129 (RC25,605),U ·235,U-238 (EP-70,71,05),Pu-238,Pu-
239/240 (EP-80,81,5) ,Pu-241 (EP-80,81,5, 108),Am-241 
(EP-80,90,91,92,93,5) 

1, 125ml Gs: Tritium (EA-48) 

l-;425~l G!&wlfate(EP~ 375.4~ 
l-,25O111l P1GLP,TAL Metals,Mg,cd,eb,Cr ) 

11 1d5~l G1 Al'lieRs F(EPA 300.0) IAJUS 8·')..b•'f 3 
1,125ml P,U.- Onions IIQ2 IIQ:i (EPA JS3.2) 
1, 1000ml P/G :Gross alpha/beta (EP -1 0),Ganrna Spec to 

include,Co-60,Ru-106,Ru-106,Eu-152,Eu-154,Eu-155,Cs-137 
(RC -30); C-1 4 (RC·618,EA-85,EA·85A),Ni-63 (RC-609-
610), Sr -90 (RC-303· 304 -306-309) Tc-99 (RC -24,304),1-
129 (RC25,605),U-235,U·238 (EP-70,71,05),Pu-238,Pu-
239/240 (EP-80,81,5) ,Pu-241 (EP-80,81,5, 108),Am-241 
(EP-80 ,90 ,91,92,93,5) 

~,125ffll Gs. Tritillf!I (EA 4i) 

SE - T - X -
Sample DL - Drum Liquid Sediment Tissue Other 

Liquids 0 - Oil SL - W-
OS - Drum s - Sludge Water 
Solids Soil SO - Solid WI -

Wipe 

Field Information ~~l(A_p\t=" Ci(A.3&:1 o,-.,")½ hAs \ ) lDoot""L ~1fi~ (>),~ ,qbO...,.l N4Wr°Al 

Special Handling and/or Storage ~:,Ton?'D "@.__ .tf 0
,::_ 

Possible Sample Hazards ND ,JG 

A-6000-406 (06/91) ~EF060 ns ., 



•• q -:-. I t ,,,: • . :., , 

R'S REFERENCE NO. 

BILLING INFORMATION 

997 333 120 
AIRBILL NUMBER 

SHIPPER'S ACCOUNT NO. CONSIGNEE'S REFERENCE NO. CONSIGNEE'S ACCOUNT NO. 

m§'J~~o HANDLING INFORMATION (* SPECIAL RATE MAY APPLY) 

$ 
CONSIGNEE'S CHECK OK 

MA.Al\lf • 
AJ>Pl('.ABI.E 

Ml•TN W U,_U 'Ill talllCl ~(S 
Ol(l u• ,._ .. , N, 11 IIIE SIWf'll ,. llll 111.•• t•a.s•hllUOll1SIIOllllilaft. 

1-800-CALL-BAX 
FOR INFORMATION OR THE 
BAX OFFICE NEAREST YOU 

EPAID 
IPPER) $ -=====,.,-­CASH RECEIVED (PAID IN A!NIJC:f. ) 

lfvl OVERNIGHT • HOLD AT • "DANGEROUS • "SATURDAY • "SPECIAL • "CQNVENTION • "GOVERNMENT 
~ (NEXT BUSINESS DAVI BAX GOODS DELIVERY · DELIVERY SHIPMENT 

LLECT 
NSIGNEE) 

0 PARTY (ACCT. NO. OR BILLING ADDRESS REO'D.) 

NO.-, 

NAME 

• SECOND DAY 

• NEXT FLIGHT 
OUT 

•--

SPECIAL INSTRUCTIONS / ADDITIONAL REFERENCE INFORMATION: 

·-----··- -·-- ----

NO. OF PCS. WEIGHT LENGTH WIDTH HEIGHT DESCRIPTION 

1 L+_ _.CO]L.ER _ _s_QI '-- SAH?L::S 

CHECK BELOW IF PACKAGE IS: TOTAL PCS. TOTAL WT. 

JOAESS 
D LETTER h:-:-l=--::=

6
1,,,L;=::--l-------,r+----_-_-_-_-_-_-_-__ sK_1D_(S_l _sA_1D_T_o_c_oN_T_A1_N --,~=====~~-No_._0F_P_1E_c_Es7 

RATE QUOTE NUMBER OUTSIDE CARRIER: 

STATE ZIP 
RECEIVED ,. f7l SHIPPER'S • BAX 
BY BAX AT )SJ DOOR TERMINAL CHARGES ADVANCED 

TIME/DATE OF PICK-UP DRIVER NO. $ 

~97 333 12• 
AIRBILL NUMBER X 

x, ·r 1 
--; .., _.,-. --..r. --7-7 

-R-EL-EAS~E-S1-GN-A=ru=R=E =:_.=•,.T\IR~, =~!:'°"=,.=:=•~_,_= .. ,'"""ro""'m=~,..=,:=:=.,..,=.,.,=.:;r=;:=,•,•'""m=,w=m:,--1 SIGNED FOR BA~.' / _: / 
I I ,;r·_: 

X _, . . /4 ,A/;.(>: t 

PRO NUMBER 

CARRIER NAME 

-92) NON-NEGOTIABLE AIRBILI ,;,,~., , •. . 1 ·;- : • • <i · .,,., ;,0;1~ .• , CONlR11CT u;, HEVER SE SIDE. CONSIGNEE COPY 
,-.., •• .___, WW"llfiiillflii. - "("Ltf1TT/lilm/l -- . - . .. 

iGNATURE AND TALLY RECORD 
sH1PRa£JJ!!tfi1:KmsF SHIPPING w:-e1. < soq) 3zs- s6.15 
REFERENCE NO.: W93-0-07lof5 

CMS (8/89) LHho USA 

~Ef."i~~a6~gA~?flE1PrnG !JEPT. (509) 376-56fj5 
j. u£?A,HHcNT Of E:-.tERGY C/0 
STI ~GtiOUSE tiANFORD CCit>ti>ASY 
,5 STtV~NS ;)RlVi.: 1153 8UlLOHiG 

ev:x 1970 
C.\·f .. l~~dJ t~A. 99352 

CONSIGNEE NAME AND ADDRESS 

Ht,;nmRCAL 
2(i:-,o ~iHl.:iHl AVE~Uc 
i~ 1 Ct-!J(0:-;0 CA ~~ 4804 

ces Weight Description/Marks COOLER 10: Stll_. 15d 75u; EmeryAuthorizationffo. 

2 144 U:tS · ·Hi9- •oiti wATe< sA:-,P:..~s. F 

EACH PERSON HANDLING OR TAKING CUSTODY OF THIS SHIPMENT MUST SIGN AND COMPLETE THE INFORMATION BELOW 

Name of Person/Company 

SH J?Pf NG Dl:PT ., , . '. ,• , , ,, ,•;_, '-,- k"~ • •1•> , •C'r• :;a,,<'","•'"' ·• •· ~-·, ! · - -·· · 11'""' ,1 N 1-t1 ,.,,,,.. r--1:t~:.,:. .. r,u., t t• 

(.,/ / ... _ _ ,,y !' ,• {./J 

.-, i _ ,, ·.·. 
1< ! , . , ·' 

Transship Point/Destination 

<--·---

Signature of Person Accepting Custody Time/Date 

_; , , __ _ ./ 7 / e' .. . _ ... 

I ' 

------------ ------- -4----------48+.,1+--------------------l--------

--- --•·-1---------------------+------

ECIAL HANDLING INSTRUCTIONS 



.f 1 . ,,. 

.ov.ern~ght Delivery 

Contractor CONTROL NUMBER 
Iles ti nghouse Hanford 

Company 
OFF-SITE 

PROPERTY CONTROL 
(To be obtained from PROPERTY MANAGEMENT) 

() 01 ' - ·· l!J lo 7- -1 

PART 1- TO BE COMPLETED BY ORIGIN A TOR 

Departmen~nVi ronmenta 1 I Sectt?iv Field Services 
I Unit 

Env Charac & Samolino 

The following items are to be shipped from @ Contractor 0 Vendor 

Routing Air Ix) Contractor 0 Vendor 

Shipped to Off-site Custodian 

TMA/NORCAL Delores Sanchez 
2030 WRIGHT AVE Full Title 
RICHMOND CA 94804 

Project Coodinator 

Quantity Description . (Include Serial and any Government Tag Numbers) Original Cost 

-~ i) ;: 
poly cooler. Co,'lta ins ~soi 1 samples that are ti/A 

doub 1 e-bagged and patk~d in wet ice and vermiculite. 
·1•: . 

Samples are nonhazard9~s. . 
•. I 

Sample #: / -; f --:J,f -~ , -.; i ·:\. ( •i t ·L ·/ ~/ ...._ ;~1 1-;1 I j -J t -~/ 7 1--:{ ! S(t1 t ~ . . _, I , . . • I •• ~ ) ., .• '· •. ' I 4., . • • • 

0 Classified ~ Unclassified 0 ShipJ>'id Under DOE Contract 0 Shipped Under Contractor's Use Permit Contract 

Necessity for the Off-Site Use of this Property ' . \ 
To support dri 11 ing and sa_mpl i ng at the 1:00 Areas 

\ ! 
( 

I ! 

Bi 11 of Lading -/ ·-f 7 -~ - 1 - . I :::J/J ' 
---, "') ~-

CERT/FICA TION OF THE RAD/A TION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MA TE RIAL IS DELIVERED TO SHIPPING. 

R~qea~~ce f9~P!fflic Release .. I RMSur~N9~ . .. , ,.-- 1 Date --, -_ ..'r · -c- 1.-' 4 () . _.,.../ ,r ~ - ~·:. ('(: r, . ,. - .. .. J 
,. : ~-. _, 

Location of Property (Area & Bldg.) Contact Phone 
100 f\rea J . '✓ • Setzer 376-?.413 

Date Ready for Shipment Cost Code to be Charged I Approximate Date This 

' --:1. :' . 1 :, ;;} J lfJ/i-'A2B3 ! Property will be Returned 

Orig!nat_ed By l<C 11 nqu1 Sh(~('. by: Date Authorized By Date 

~-" -:, .I-- - - / .... , . - , . ,, , · ."., ·. , , _ · .;.· ,. , - , .. , ' 
Signature and Name of Property Control Custodian Date PropertY.._!ianagement·Approval Da_ttr 

.' _--· .. ·-:~.--·: ,: ' . 
, . 

! , . 
i - ( ·. 

' PART 11 - TO BE COMPLETED BY SHIPPING 

Signature of f:{ecip1ent Return Order No. / Date Issued Purchase Order No. Date Issued 
,- . I . 

,/ / / ,: 
Date -- --

- ·--: 
,. ., ... _.,, _,. 

..... -, ' 
• y .I 

. -... ~ ... 

DISTRIBUTION 

By Originator Shipping Operation - Sign all Copies and Forward to : 
White, Green, Yellow, Pink - Property Management White - Property Management Green - Property Control Custod ian (Issuing Office) 
Goldenrod - Retain . ,.. ~ Y~low - Retain Pink - Originator 

I . 

: 
' 
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• 
9713512 .. 027;7 

·WESTINGHOUSE/HANFORD 
1 

SAMPLE NUMBER: 
INORGANIC ANALYSIS DATA SHEET 

B09363 
Leb Neme: SKINNER & SHERMAN LABS. Contrect: 68-D0-0108 

Leb Code: SKINER Cese No.: N3-08-128SAS No.: SDG No.: B09363 

Leb Semple ID: 08315-01S 

Dete Received: 08/31/93 

Metrix (soil/weter): SOIL 

Level (low/med): 

% Solids: 

LOW 

92.4 

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

I I 
I I 

:cAS No. Anelyte Concentretion c: Q lM I 
I 

I I I _, ·-· l7429-90-5 Aluminum 6600 •p 
l7440-36-0 Antimony 3.3 u N p 
17440-38-2 Arsenic 3.0 s F 
'7440-39-3 Berium 67.7 p 
7440-41-7 Beryllium 0.46 B p 

7440-43-9 ,Cedmium 0.32 u p 
7440-70-2 ICelcium 8790 p 
7440-47-3 I Chromium 10.7 p 
7440-48-4 :cobelt 8.4 B p 
7440-50-8 'Copper 15.2 p 
7439-89-6 Iron 17200 lie p 
7439-92-1 Leed 6.8 s F 
7439-95-4 Meonesium 4610 p 
7439-96-5 Meinoeinese 289 lie p 
7439-97-6 Mercury 0.05 u CV 

:,(/ 
7440-02-0 Nickel 10.1 p 

,7440-09-7 Potessium 1110 p 

~~~U\'b 
l7782-49-2 Selenium ;. 0. 76 u w F 
l7440-22-4 Silver 1.1 u p 
17440-23-5 Sodium 240 ,B p ,~ l7440-28-0 Thellium 0.41lU F 
l7440-62-2 lVeinadium 43.4 lie lP 
l7440-66-6 IZinc 37.7 lie IP 

!Cyanide lNR 
I I ,_ ·-

Color Before: BROWN Clarity Before: Texture: FINE 

Color After: BROWN Cleirity After: Artifeicts: YES 

Comments: 
ROCKS 

· FORM -I IN .ILM02.1 

' ' ' 002 . 

~, 



# 

97 t3t: i? t1?1C)I 
I ii ~, H, .. i,.il«.. I (I 

· WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B09364 
Leb Neme: SKINNER & SHERMAN LABS. Contrect: 68-00-0108 

Leb Code: SKINER Cese No.: N3-08-128SAS No.: SDG No.: B09363 

Leb Semple ID: 08315-02S 

Dete Received: 08/31/93 

Metrix (soil/weter): SOIL 

Level (low/med): 

% Solids: 

LOW 

92.7 

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

I I I 
I I I 

CAS No. Anelyte 'Concentretionlc: Q M 
I I I ,_, _, 

7429-90-5 Aluminum 6530 I I p I I 

7440-36-0 Antimony 3.2 :u:/~ p 

7440-38-2 Arsenic 2.6 I I F I I 

7440-39-3 Berium 68.4 I I p I I 

7440-41-7 Beryllium 0.441Bl lP 
7440-43-9 Cedmium 0.3llU' IP 
7440-70-2 Celcium 9450 IP 
7440-47-3 Chromium 10.5 lP 
7440-48-4 Cobelt . 9.2 'B 'P 
7440-50-8 ,Copper 15.7 p 
7439-89-6 Iron 17300 -,i p 

7439-92-1 Leed 6.2 F 
7439-95-4 Megnesium 4630 p 
7439-96-5 Mengenese 294 * p 

17-\ V ?,\';\?;, 7439-97-6 Mercury 0.05 u CV 
7440-02-0 Nickel 10.4 p 
7440-09-7 · Potesaium 1110 

~;'~ 
p 

7782-49-2 :selenium ,,,;:. 0. 77 F 
7440-22-4 ISilver 1.0 p 

7440-23-5 :sodium 252 B lP 
7440-28-0 IThellium 0.41 u lF 
7440-62-2 :venedium 42.0 /5 lP 
7440-66-6 IZinc 38.4 -- - IP I 

I , I 

lCyenide I INRl I 
I I I ,_ ,_, 

Color Before: BROWN Clerity Before: Texture: FINE 

Color After: BROWN Clerity After: Artifects: YES 

Comments·: 

ROCK~~£t4~ 
FORM I ~ - IN · I~M02.1 

.q ... nn~ .. .. 

¾ 

.-_ 



9713512 .. 027~» 

· WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B09365 
Leb Neme: SKINNER & SHERMAN LABS. Contrect: 68-00-0108 

Leb Code: SKINER Cese No.: N3-08-128SAS No.: SDG No.: 609363 

Leb Semple ID: 08315-03S 

Dete Received: 08/31/93 

Metrix (soil/weter): SOIL 

Level (low/med): 

% Solids: 

LOW 

95.3 

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

CAS No. Anelyte 
I ------· -----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 

l Aluminum 
lAntimony 
'Arsenic 
Berium 
Beryllium, 
Cedmium 
Celcium 
Chromium 
Cobalt 
Copper 

7439-89-6 Iron 
7439-92-1 · Leed 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Megnesium 
Manganese 

'Mercury 
Nickel 
Potassium 
Selenium ' 
Silver 
Sodium 
Thellium 

IVenadium 
:zinc 
!Cyanide 

I I 
I I 

ConcentrationlCl Q 
I I -------·-· ---4530 . l l 

3.1 :u:/..r 
1.6 'B 

54.2 
0.43 B 
0.30 U 

6690 
8.0 

10.0 
15.2 

17100 
14.0 

3800 
248 

0.05,U 
8.3 : 

"' 

768 :a 
..;: 0.73:u ii< 
_.,. 0.99'U / .J 

276 B 
0.40 u r 

41.7 Y 
35. 8 ~ - . 

I 
I 

'M l 
I _, 

p 
p 
F 
p 

,P 
p 
p 
p 
p 
p 
p 

F 
,P 

p 
CV 
p 
p 

F 
p 
p 
F I 

p 
p : 

lNR: 
I I ---·-· 

Color Before: BROWN 

Color After: BROWN 

Comments: 
ROCKS 

Clerity Before: 

Clerity After: 

FORM I IN 

Texture: FINE 

Artifects: YES 

ILM02.1 

n+· 004 

.-_ 



97i3SIZ<t0280 

· WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B09366 
Leb Neme: SKINNER & SHERMAN LABS. Contrect: 68-00-0108 

Leb Code: SKINER Cese No.: N3-08-128SAS No.: SDG No.: B09363 

Metrix (soil/water): SOIL 

Level (low/med): 

% Solids: 

LOW 

100.0 

Leb Semple ID: 08315-04S 

Dete Received: 08/31/93 

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

I I 
I 

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

:7429-90-5 Aluminum 77.8 p 

:7440-36-0 Antimony 3.1 u N p 

:7440-38-2 Arsenic 0.60 B F 
:7440-39-3 Berium 1.0 u p 

l7440-41-7 Beryllium 0.24 u p 

:7440-43-9 Cedmium 0.30,U p 

'7440-70-2 Celcium 16.8 u, p 

7440-47-3 Chromium 1.4 B: :P. 
7440-48-4 Cobelt 0.50 u: :P 
7440-50-8 Copper 0.93 s: . :P 
7439-89-6 Iron 128 I "' :P I 

7439-92-1 Leed 0.39 s: :F 
7439-95-4 Megnesium 11. 3 s: 'P 
7439-96-5 Mengenese 0.38 B "' p ,y 7439-97-6 Mercury 0.05 u CV 

'1J 7440-02-0 Nickel 1. 0 B p 

~~ yb~ 
7440-09-7 Potessium 33.0 ,u p 

7782-49-2 Selenium ; 0. 73 U w F 
7440-22-4 Silver 1.0 u p ,~ 7440-23-5 Sodium 37.1 B p 

7440-28-0 Thellium 0.40 u ,F 
7440-62-2 Venedium 0.52 u "' :P 
7440-66-6 Zinc 0~74 u "' :P 

Cyenide :NR 
I I ,_ ,_ 

Color Before: WHITE · Clerity Before: Texture: FINE 

Color After: WHITE Clerity After: Artifects: YES 

Comments: 
ROCKS 

FORM I - IN ILM02.1 

,~P 005:-· -

-~ 



·WESTINGHOUSE/HANFORD 
1 

INORGANIC ANALYSIS DATA SHEET 
SAMPLE NUMBER: 

B09367 
Leb Name: SKINNER & SHERMAN LABS. Contrect: 68-00-0108 

Leb Code: SKINER Cese No.: N3-08-128SAS No.: SDG No.: B09363 

Lab Semple ID: 08315-05S 

Date Received: 08/31/93 

Mat rix (soil/water): SOIL 

Leve l (low/med): 

% Solids: 

LOW 

96.5 

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

' ' ' I 

CAS No. Aneilyte Concentretion•c: Q 'M 
' ' I 
I _, _, 

7429-90-5 :Aluminum 5180 p ' ' 7440-36-0 :Antimony 4.2 B N p I 

' 7440-38-2 Arsenic 1.4 B w F 
7440-39-3 Berium 70.0 p I 

7440-41-7 Beryllium 0.24 u p 
7440-43-9 Cadmium 0.30 u p 
7440-70-2 Ceilcium 6210 p 
7440-47-3 Chromium 8.9 p 
7440-48-4 Cobalt 13.0 p 
7440-50-8 Copper 16.6 p 

,7439-89-6 'Iron 21600 "' ,P 
:7439-92-1 Leed 3.7 ' I :F 
:7439-95-4 Meignesium 4430 :P 
:7439-96-5 Mengenese 307 "' :P 

~: 7439-97-6 Mercury 0.0s:B 'CV 
Nickel 9.4 ' p ~ t 7440-02-0 ' I 

~ 7440-09-7 Potassium 877 'B p 

~ 7782-49-2 ,Selenium .,.;;- 0. 77 U w F 
\ 7440-22-4 :silver ... 1.0 u p 

7440-23-5 :sodium 394 B p 
7440-28-0 :Thellium 0.41 u F 
7440-62-2 :venedium 58.9 * p 
7440-66-6 :zinc 49.5 * p 

:cyenide NR 

Color Before: BROWN Clarity Before: Texture: MEDIUM 

Color After: BROWN Cleirity After: Artifacts: YES 

Comments: 
ROCKS 

' 

FORM I - ··IN 
. :· ~·.:; .. · .. . 

. ,. n.-n n - ·· 

·-



9713512 .. 0282 000009 
TNA Inc. REPORT Work Order I Al-08-069 

leceived: 08/27/93 Results by Sa• ple 

, AMPLE IO ::.B.:.0-=.9.:.3.:.6.:.3 _________ _ FRACTION 01A TEST CODE WCCLPS NAME Anions in Solids 

Date & Time Collected .:.0_8~[~Z_4~[_9_3 ____ _ Category 

·~ ANIONS AND \JET CHEMISTRY . SOLIDS 
ANALYSIS METHOD RESULT !l!illl Wil 

Fluoride 300.0 1.5 mg/kg 1.0 

Sulfate 300.0 12 mg/leg 5 

FORM I 

----

'\ 



9713512 .. ff'83 
TNA Inc. REPORT 

000010 
York Order I A3·08·069 

ceived: 08/27/93 Results by Sa• ple 

"'Pl E IO :.B.:.0~93:..6:..4..:.---------- FRACTION 02A TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected ~08={~2=-4~{~9~3 ..... ___ _ Category 

·~ 
ANIONS AND YET CHEMISTRY -

ANALYSIS METHOD RESULT 

Fluoride 300.0 1.6 

Sul fate 300.0 12 

FORM .1 

SOLIDS 

!L!!.!.ll 

mg/kg 

mg/leg 

-.. 

!J.!U1.. 

1.0 

5 

'\ 

. .. ~"" J ' 

·· · •···· •• t .~....;,-_. ·. 



971351 z .. 028ll 000011 
TNA Inc. REPORT Work Order f A3·08-069 

Jceived: 08/27/93 Results by Sa• ple 

IMP l E ID :..B0:...9..,3=6"-'5.__ ________ _ FRACTION 03A TEST CODE VCCLPS NAME Anions in Solids 
Date & Time Collected =0-8_/2-4~/_9_3 ____ _ Category 

·~ ANIONS AND WET CHEMISTRY . SOLIDS 

~!!~LH I~ t!~ IHQQ R~H!LI !LIUll Ut!J.I. 

fluoride 300.0 1. 1 1119/kg 1.0 

Sulfate 300.0 18 • g/kg 5 

FORM l 

' 

.~ ·-•:' . -~-· . 

. ~- .-... 



TNA Inc. REPORT 
000012 

Work Order I A3·08-069 
~ce ived : 08/27/93 Results by Sa• ple 

1 MP LE I D :.B,,._09 .... 3=-6=-6=------------ FRACTION 04A TEST CODE WCCLPS NAME Anions in Solids 
Date & Time Collected ~08~t~2~5~Lw9~3.._ ___ _ Category 

, .. 
ANIONS ANO WET CHEMISTRY - SOLi OS 

~!laLHI ~ t!UIIQQ B~i!.!LT !.!.!illl UlUl. 

fluoride 300.0 0.5 mg/kg 1.0 

Sulfate 300.0 7 mg/kg 5 

FORM l 

' 

:.- -. . : ~':.:. :i: i --- .~""\ . . 

·-~---- :•-·-' .:.-:.: ··• 



TNA Inc. REPORT 
Results by Sa• ple ceived: 08/27/93 

MPLE ID :B~0~9~3~6~7 _________ _ FRACTION 05A TEST CODE WCCLPS 

Wort Order , n-osOJJ Q Q 13 

NAME Anions in Solids 
Date & Time Collected ~0=8~t-2_5~t-9_3 ____ _ Category 

ANIONS AND \JET CHEMISTRY - SOLIDS 
!N!bYSIS t!E!HOD R~iULT Wll Ul1ll. 

Fluoride 300.0 1 • 1 mg/kg 1.0 

Sulfate 300.0 31 mg/kg 5 

FORM I 

--~ 

' · 

,:·;._;;:::·>1,1•',!!·~/:tf:; _.:\ 
. -.~li\,~:A.· .,_· '"!., · ·r~ 

· -:\iili,,-.]}{.;~:~i.~f: -· · _.,; -~-~ · .. . -';·:.: .. ::. 
·-: . ;.,,._';.. ··•·,. 



Page 2 Sltimer&Sherwwt REPCllT Wort Order I $3-08-316 
Received: 08/31/93 

I SAMPLE ID =809363-==-------

I 
I 
I IIITR_S 30.4 
I 11111 N/kg 

Results by Salple 

SAMPLE# 01 FRACTIONS: A.,__ ___________ _ 

Date & Time Collected _08_12-4_/VJ ______ _ category .::;;S0=1.,._L __ _ 

'-------------------------------
I SAMPLE ID =809364=..._ _____ _ SAMPLE# 02 FRACTIONS: c,A ___________ _ 

l / 
I IIITR_S 29.6 
I mg N/kg 

Date & Time Collected __ 08_.,/2 __ 4_._/VJ....._ __ _ 

I 2-{ t-3 /7 ~5-'--

Category .::;;SO=l.,._L __ _ 

'·-------------------------------
I SAMPLE ID __ 809365 ___________ _ 

I 
I 
I IIITR_S 27,2 
I 11111 N/kg 

,/ 

SAMPLE # 03 FRACTIONS: ::_ ___________ _ 

Date & Time Collected .::;;0812:ao.:;4...,JVJ-==---- category .::S0::.:1.=:..L __ _ 

'-----------------------------
I SAMPLE ID ::;809366==------- SAMPLE # 04 FRACTIONS: c,A ___________ _ 

Date & Time Collected ""08_.,{l5.=...ffl-==---- Category .::;SO=l.,._l __ .,.. I 
I 
I IIITR_S ,2-48 J 

Nv l 2,,tZ3 \ 4 3 SC. 
I , 11111 N/kg 

11--------------------------~--
I SAMPLE ID :,8093.......;;;..~ __ 1 ______ _ 

I 
I 
I IITR_S 

I 
21.9 

11111 II/kg 

SAMPLE # ~ FRACTIONS: !!A ___________ _ 

Date & Tf• Collected .:::;08,...flS.-..f'/l-__ _ category :cso...,1..,L __ _ 

1-----------------------------
I SAMPLE ID .,.80936~:.:.:m..__ _____ _ 

I 
I 
I IIITR_S 

I 
17,7 

111i1 II/kg 

SAMPLE # 05 FRACTIONS: &...-----------­
Date & Ti• Collected ""08....,fa-ffl-==---- category .:::so~1.,_L __ _ 

'-----------------------------
I SAMPLE ID I09367S SAMPLE,~ FRACTIONS: 2=,C ____________ 1 
I Date & Ti• Collected 08/a/9l category .::SO::al,._L ___ I 
I I 
I IIITR_S 31.8 I 
I 11111 II/kg I 

'--------------------------' 



97!3512 .. 0288 

Page 3 Sltimer&Sh~ REPCllT Uort Order# Sl-08-316 
Received: 08/31/93 Results by Sallple 

I SAMPLE ID __ Less..;;;.;;;. ______ _ SAMPLE# 06 FRACTIONS: c_A ___________ _ 

I 
I 
I IITR_S 2.28 
I ~ N/L 

Date & Time Collected not specified Category :SO~l.a:.L __ _ 

11-----------------------------

-... .:,. 



t7 ~ 3c I~> O~'oq l1 II> ,] l i> 11'.Cll 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-01 
Dept sample id 7232-001 

Received 08£27£93 
% moisture 

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Plutonium 241 

• Americium 241 

6.7 

GAMMA SCAN ANALYTES 

CAS NO 

Alpha 
Beta 
10028-17-8 
14762-75-5 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 
7440-61-1 
13981-16-3 

14119-32-5 
14596-10-2 

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 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 20 

14681-63-1 
13968-53-1 
13967-48-1 
13966-06-8 
13967-70-9 
10045-97-3 

TMA NORCAL 
REPORTING GROUP 7232 

DATA SHEET 

Client ,~ 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

9~9 •.··•·. 
20 

· 0.028 
:/".'"2 ~·· 6 

··•· ... 4~5 
•· .. orn31 

0 ~091 
b.~sa 
·0~·57 
0~024 
o~·s8 . 

··•: ... .;;.o ·~··004 . 
.. ·• o :•·.· 

•·· . 

·.•···.•· o ~•tiJl ·•· 

u 
9~3 . 

U> 
·•u· . .-·. 
· .. u··•·· 
u>. 
u 
u 
u 
u 
u 
u . 

2a ERR 
(COUNT) 

3.3 
3.1 
0.070 
6.2 
s.o 
0.67 
0.077 
1.1 
0.16 
0.048 
0.16 
0.008 
0.007 
4.4 
0.036 

1.4 

-o~.o 

ll 

Westinghouse Hanford 
MBH-SW-069262 

B09363 
100-DR-2 
08£24£93 
NONE 

MDA 
pCi/g 

·0-~·1 •· •·• 
10 
.3 .• :: 
ors< · 

. o~~ > 
·. ··•2 :tt·· 

•. :o}:t:;::;; 

.. odi~ t· 
···••· od2\•: 
.. ·. 6;()9 \ 
· o~Ba . 

.. .• o~:oa ..:· 
o~·oa 

.· 0~7 
o.oa•· 
0 )1)•· 

·• · Of 07/ 

SOLID 

QUALI-RDL 
pCi/g FIERS TEST 

10 
10 
0.5 

50 
20 

2 
0.5 
2 
0.3 
0.3 
0.3 
0.05 
0.05 
8 
0.05 

0.05 

0.05 

0.05 

tJ •: 
··J •"·· · 

; .. , ..... . 

.u·•··•··•:· 

:tr .•· 
u: 

.U\/i•:.-.... 
u >·_. 
u 
.u .. : 
•:•U>:·.:.:••••· 

80A 
80B 
H 
C 
NI 
y 

TC 
I 
u 
u 
u 
PU 
PU 
PU L 
AM 

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

Lab id =T=MA==--N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version ·=2 ..... =2..._7 __ _ 

Report date 10£22£93 

·-



07 i 3c· I "1 n")Qn 
} 11 . ~J l ... l-1'' I ~II 

TMA NORCAL 
REPORTING GROUP 7232 Ill DATA SHEET, cont 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-0l 
Dept sample id 7232-001 

Received 08l27l93 
% moisture 6.7 

ANALYTE 

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

LAB SAMPLE TEST 

• N308130-01 80A/80 
N308130-0l 808/80 
N308130-0l H 
N308130-0l C 
N308130-01 NI 
N308130-0l y 

N308130-01 TC 
N308130-0l I 
N308130-0l u 
N308130-01 PU 
N308130-0l PU L 
N308130-0l AM 
N308130-01 GAM 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 21 

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 

PLANCHET 

7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 
7232-001 

Client Westinghouse Hanford 
,~ Contract MBH-SVV-069262 

Client sample id B09363 
Location/Matrix 100-DR-2 SOLID 

Collected 08l24l93 
Chain of custody id NONE 

RESULT 2a ERR MDA RDL QUALI-
pci/g (COUNT) pCi/g pci/g FIERS TEST 

··•·· ()j 4 } > u GAM 
0.1 u GAM 
0.1 GAM 

GAM 
0.17 GAM 
0.35 GAM 
0.12 GAM 
0.35 GAM 

SUFFIX ALIQUOT ANALYZED REVIEWED BY 

\'i!l l~.liiilll 10/05/93 10/06/93 DPK 
10/05/93 10/06/93 DPK 
09/10/93 09/24/93 DPK 

Al .:::og10;3Jg \@: 10/13/93 10/19/93 DPK 
Al 

'' ii llt~II> 
10/02/93 10/15/93 DPK 
09/17/93 09/24/93 DPK 
09/22/93 09/24/93 DPK 

<L ;OO g .··• 
· <1~00 g 

1.00 g 
1.00 g .· 

.· LOO g 
.· 226 . . g . 

()2U .· 
. ~ . - .- -

09/23/93 
09/17 /93 
09/23/93 
10/05/93 
09/22/93 
09/10/93 

09/28/93 DPK 
09/24/93 DPK 
09/28/93 DPK 
10/15/93 DPK 
09/24/93 DPK 
09/17/93 DPK 

Lab id =T=MA--=N __ _ 

Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2~7-· __ _ 

Report date 10/22 /93 · 

,~ 



SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-02 
Dept sample id 7232-002 

Received 08l27l93 
% moisture 

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Plutonium 241 

6.8 

'Americium 241 
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 22 

CAS NO 

Alpha 
Beta 
10028-17-8 
14762-75-5 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 
7440-61-1 
13981-16-3 

14119-32-5 
14596-10-2 

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 

NORCAL 
REPORTING GROUP 7232 

DATA SHEET 

Client 
'~ Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

2a ERR 
(COUNT) 

4.1 
5.7 
0.073 
5.5 
1.9 
1.3 
0.067 
1.0 
0.15 
0.026 
0.13 
0.044 
0.018 
5.4 
0.025 

0.81 

__ .f:-30 

1a1 
Westinghouse Hanford 
MBH-SVV-069262 

B09364 
100-DR-2 
08l24l93 

MDA 
pci/g 

. 0~·2> .... · .. 

2 
0~1 
0~1 

... :)~t:i: ......... . 
··•·•••••·:•••:••$ •:f,•!~=:••··•:••••·· 

•ofi:>4• > 
..... ····•· frut•••>:.:. 

·:•.•·•••tofos••·< 
. oi04 X 

·. o.~P~• 
.. 0/04 • 

0 ) 3 / 
· 0~05 \ 
··.0~•06 >> 
0} 04<0. 

SOLID 

RDL 
pCi/g 

10 
10 
0.5 

so 
20 

2 
0.5 
2 
0.3 
0.3 
0.3 
0.05 
0.05 
8 
0.05 

0.05 

0.05 

o.os 

QUALI-
FIERS TEST 

80A 
80B 
H 
c · 
NI 
y 

TC 
I 
u 
u 
u 
PU 
PU 
PU L 
AM 

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

Lab id =T=MA~N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version =2~·=2~7 __ _ 

·.Report date 10'J22 l93 

.. ·~· '.:.; 

. ... .... 
,.·•.,~ • .· . . • ,; .... ; •.•. 

,:_ . 



9713512 .. 0292 
TMA NORCAL 
REPORTING GROUP 7232 

11111 DATA SHEET, cont I·•··•.·. 

SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
% moisture 

ANALYTE 

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

7232 
Dinkar Kharkar 

N308130-02 
7232-002 
08£27£93 

6.8 

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 ·~ Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

, ><.P/ 95 . 
· /}.{()} 81> 

2a ERR 
(COUNT) 

0.084 
0.18 
0.085 
0.18 

LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT 

'N308130-02 80A/80 
N308130-02 80B/80 
N308130-02 H 
N308130-02 C 
N308130-02 NI 
N308130-02 Y 
N308130-02 TC 
N308130-02 I 
N308130-02 U 
N308130-02 PU 
N308130-02 PU L 
N308130-02 AM 

N308130-02 GAM 

DATA SHEETS 
Page 4 

SUMMARY DATA SECTION 
Page 23 

7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 
7232-002 

Al 
Al 

·•/it!i~•··: 
:/ij!it! 
:::•::::: :f i~~··· ·~ 

. 1~00 g 
• .. /·LOO g 

·. a .oo g 
860 g 

Westinghouse Hanford 
MBH-SVV-069262 

B09364 
100-DR-2 
08£24£93 

MDA 
pCi/g 

SOLID 

RDL 
pCi/g 

QUALI-
FIERS TEST 

····.·> ~•2//:\ 
•0 ~09 ?) 0.1 

·µ_ ::~ (• GAM 
lJ"-i• .• ••·••' GAM 

0~06 \ 0.1 GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

oA. 

ANALYZED REVIEWED BY 

09/17/93 
09/17/93 
09/10/93 
10/14/93 
10/02/93 
09/17/93 
09/22/93 
09/27/93 
09/17/93 
09/22/93 
10/05/93 
09/24/93 
09/10/93 

09/24/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/19/93 DPK 
10/15/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
09/29/93 DPK 
09/24/93 DPK 
09/29/93 DPK 
10/15/93 DPK 
09/28/93 DPK 
09/17/93 DPK 

Lab id =TMA=N"---­
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2=.2=7 ____ _ 

·· Report date 10'!22 £93 

--~ 



~p M z5 I ,.i r10q1 
j l ti ,~J,. ii l~ ... lri(i p.) 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-03 
Dept sample id 7232-003 

Received 08l27l93 
% moisture 

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Plutonium 241 
Americium 241 

4.7 

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 24 

CAS NO 

Alpha 
Beta 
10028-17-8 
14762-75-5 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 
7440-61-1 
13981-16-3 

14119-32-5 
14596-10-2 

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

, . ., ., .. ; ~~_i·' • •. 

TMA NORCAL 
REPORTING GROUP 7232 

DATA SHEET 

Client 
•~ Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

...:11. 
· :·/6 ~''9 
)'0io52 

····. :}()~048 
':r~2 .· 

o~s2 
0.015 
0.47 

<J:Lod6 ... 
:. / 0.004 

· : \:1~·2 :>i 

): : o·/. 
. 11 
.· ... ,.u.· · 

,u . 
<U 

:, ... , ... u -.: .. 
·,'• U .·· 

u 
. u :, 

.· u :. 
U .·' 

. , ... u ·· 

2a ERR 

(COUNT) 

3.2 
3.0 
0.071 
5.6 
2.0 
0.22 
0.057 
1.1 
0.17 
0.029 
0.15 
0.017 
0.004 
2.2 
0.025 

0.92 

Westinghouse Hanford 
MBH-SVV-069262 

B09365 
J.00-DR-2 
08l24l93 

MDA 

pci/g 

··:•····••:i ~ .. i :i •:·•·::•·-• 

\ j 

1:0}9·• ·· ,·: 0~2/·. 
/)2 .··· .. ,> 

0~09 
.o·.·-t<'' 
0.09 .. 

••O}oi <•· 
.,. 0Yd2t :·· 

::::::::::1:r:i:/, 
Ot 04 >. 

().~~) 
.::::0 ) 1:•/ 
:1oro:4::·,•_•,· 

.• !i:i:::~~\. 
0}04 ,:. 
0}3/ , . 

........ 

/ o~t>s .. 
.>: •a}b4> • 

. ~. :: - ; _ ;: 

SOLID 

QUALI-RDL 
pCi/g FIERS TEST 

10 
10 
0.5 

so 
20 

2 
o.s 
2 
0.3 
0.3 
0.3 
0.05 
o.os 
8 
o.os 

0.05 

0.05 

0.05 

u 
u .. · 
u . 

·•tJ:>:· 
fr• 

-::u ••. 
tf< 

•ti':= 
•U·'·· 
tJ :: 

80A 
80B 
H 
C 

NI 
y 

TC 
I 
u 
u 
u 
PU 
PU 
PU L 
AM 

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

Lab id ~T=MA=-=N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2~7 __ _ 

Report date 10l22l93 



97135 IZ .. OZ9Lt 

SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-03 
Dept sample id 7232-003 

Received 08/27/93 
% moisture _4~•-7...._ __ 

ANALYTE 

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

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 

TMA NORCAL 

Client Westinghouse Hanford ,~ 
Contract M8H-SVV-069262 

I ll 

Client sample id =8=0=9=3=6=5 ____________ _ 

Location/Matrix 100-DR-2 
Collected 08/24/93 

SOLID 

Chain of custody id ______ _ 

RESULT 
pCi/g 

u 
u 

. •·· 0~47 
C o.14 

)) 0)14 ·•·•·· 

2a ERR 
(COUNT) 

0.079 
0.18 
0.053 
0.18 

MDA 
pCi/g 

.·.··•·<0~·2y:J{ 
0~•·09 ?·· 
0.06 
0.1 · 

RDL 
pCi/g 

0.1 
0.1 

QUALI­
FIERS 

u~: 
u 
u 
u 

TEST 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY 

N308130-03 80A/80 
N308130-03 808/80 
N308130-03 H 
N308130-03 C 
N308130-03 NI 
N308130-03 y 

N308130-03 TC 
N308130-03 I 
N308130-03 u 
N308130-03 PU 
N308130-03 PU L 
N308130-03 AM 
N308130-03 GAM 

DATA SHEETS 
Page 6 

SUMMARY DATA SECTION 
Page 25 

7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 
7232-003 

• ,, •. ~ .• •~•~"::;~•::: •. (::~•-~~ •• ,,:> ~-:•••r:• 
~ • ;,1 .,;~ -· • -_~. ... ::.."' --~'.: .... ~ .. -~ ;.~ ,.;- -.·-;-~ ;·,, -~-- .:.~ . 

. _:_,,._:;,.-~: ... :-..,,-. _·/: ... -~--

Al 
Al 

....... oaoo 9 • 

Oi iOO >g . 
>20~1 9 
0~106 g . 

~SOOg 
LOOg :.· 
2;•0~9 
1~00 g 
1.00 g 
1~00 g 
1.00 g 
1.00 9 

786 g 

•• ... :,:·.-= 

09/17/93 
09/17/93 
09/10/93 
10/14/93 
10/02/93 
09/17/93 
09/21/93 
09/27/93 
09/17/93 
09/22/93 
10/05/93 
09/27/93 
09/10/93 

09/24/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/19/93 DPK 
10/15/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/12/93 DPK 
09/24/93 DPK 
09/29/93 DPK 
10/15/93 DPK 
09/29/93 DPK 
09/17/93 DPK 

Lab id =T=MA=N:.:-__ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version =2=·=2~7 __ _ 

Report date 10'122/93 

r~ 



(l'""I = 3- C' 1 •') [1~'q5 }/ Ii ,) { ... .ll{,1, 

I 
SDG 7232 

contact Dinkar Kharkar 

Lab sample id N308130-04 
Dept sample id 7232-004 

Received 08£27£93 
% moisture 

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Plutonium 241 

• Americium 241 

0.8 

GAMMA SCAN ANALYTES 
Sodiµm 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 26 

CAS NO 

Alpha 
Beta 
10028-17-8 
14762-75-5 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 
7440-61-1 
13981-16-3 

14119-32-5 
14596-10-2 

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 

TMA NORCAL 
REPORTING GROUP 7232 

DATA SHEET 

Client 
'b Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
pCi/g 

·;: :: 111 ;, 
(\ 3~'0 

. ( )).026< 
·. ,•:.,,~tit . .::<< 

·.:::15::::::: 

:0.064 
·><to: .. ·· 

·i:O •-:·· 

· / .:C3 ~ 0 · 
, .::o ~·009 ., 

···:' :/u 
>0 ~'39 /:' 

< f::tl : 
··.):::u ,· 

,.\~•·· 
·•,:U : 

:u 
,.::.::':u., · 

,..::::::ru::.· 
::::;.,:<u :::: 

'.-\'.U.> 

2a ERR 

(COUNT) 

1.7 
1.7 
0.069 
5.7 
5.3 
0.23 
0.077 
0.72 
0.078 
0.062 
0.077 
0.034 
0.014 
6.1 
0.012 

0.27 

-..., 

. . -;-·-· _:,;· 03_j 
: ' ..... ,.. _~ . . . 

·,· -~ ..... 

11 

Westinghouse Hanford 
MBH-SVV-069262 

B09366 
100-DR-2 
08£25£93 

MDA 
pCi/g 

·/ • 2d: 
3 \) 

}::ti~:~<• . 
>,stt ·· .. 

\. ot~ 
:. o ~',2 , · 
•2 :/ .• 
o·~:r• 
O.l 
0.;:1 

••, .Q} -06 

0~03 
:.:.-,10·.:::.::::.. .• •.:•.-

.. 

· o rn2 · 

:ot :0.2 >· 
•b>s:og> 

, ,''i:0Yo2 :' 
. ·> \ 0>~02:, 

0·~02 
Oi 02 

·•:OJ 2':: 
,/,, <oJi3 

···•:••·········6 •:~:~~······· 

SOLID 

QUALI-RDL 
pCi/g FIERS TEST 

10 
10 
o.s 

so 
20 

2 
0.5 
2 
0.3 
0.3 
0.3 
o.os 
0.05 
8 
o.os 

o.os 

o.os 

0.05 

u ··• 
J 
u .. : 
u:: 
J :, 
Uit:,:;:, .. · .. · .· 

U:/t : 
·u ·:·•··.·.··''· 

J 

u 
u · 
u ,::,;: .. 
u · 
U · 
U ':..:•.· 

u::::::., 

U )/:.,,: .. : . 

u 
u 
u 
u 
u 
u 
u. 
u:::. 
u •::::::::.-: -'·· · ... 

80A 
80B 
H 
C 
NI 
y 

TC 
I 
u 
u 
u 
PU 
PU 
PU L 
AM 

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

Lab id =T~MA~N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form :.D..:.V:.D_-=-D=-S __ 
Version 2.27 

Report date 10£22£93 " 



SDG 7232 
Contact Dinkar Kharkar 

Lab sample id N308130-04 
Dept sample id 7232-004 

Received 08/27/93 
\ moisture _oaa..a..a.8"---

ANALYTE 

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

CAS HO 

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

7440-29-1 

Client Westinghouse Hanford 
1

~ Contract MBH-SVV-069262 

Client sample id =B~0~9~36~6~------------­
Location/Matrix 100-DR-2 

Collected 08/25/93 
SOLID 

Chain of custody id ______ _ 

RESULT 
pCi/g 

·/ )'(){()77 
::}/Q}:15 ··. 

····•····••··•·•:•:•::;••~ ··::=~: 1 

2a ERR 
(COUNT) 

0.039 
0.068 
0.021 
0.068 

MDA 
pci/g 

•:i:•••••:•:
1i:

1
i ::;:d1=•:•••••·.· 

, >'o;=o3 ••·· .... 
.·. (0 }06 

RDL 
pCi/g 

0.1 
0.1 

QUALI-
FXERS TEST 

GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 
GAM 

LAB SAMPLE TEST PLANCBET SUFFIX ALIQUOT ANALYZED REVIEWED BY 

' N308130-04 80A/80 
N308130-04 80B/80 
N308130-04 H 
N308130-04 C 
N308130-04 NI 
N308130-04 Y 

N308130-04 TC 
N308130-04 I 
N308130-04 U 
N308130-04 PU 
N308130-04 PU L 
N308130-04 AM 

N308130-04 GAM 

DATA SHEETS 
Page 8 

SUMMARY DATA SECTION 
Page 27 

7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 
7232-004 

Al 
Al 

09/18/93 
09/18/93 
09/10/93 
10/14/93 
10/02/93 
09/17/93 
09/21/93 
09/29/93 
09/17/93 
09/27/93 
10/05/93 
09/28/93 
09/10/93 

09/24/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/19/93 DPK 
10/15/93 DPK 
09/24/93 DPK 
09/24/93 DPK 
10/04/93 DPK 
09/24/93 DPK 
09/29/93 DPK 
10/15/93 DPK 
09/30/93 DPK 
09/17/93 DPK 

Lab id =T~MA~N __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~·=2~7 __ _ 

' Report date 10Y22/93 



Ii 
SDG 7232 

Contact Dinkar Kharkar 

Lab sample id N308130-05 
Dept sample id 7232-005 

Received 08l21l93 
% moisture 

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Plutonium 241 

2.9 

' Americium 241 
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 9 

SUMMARY DATA SECTION 
Page 28 

CAS NO 

Alpha 
Beta 
10028-17-8 
14762-75-5 

10098-97-2 
14133-76-7 
15046-84-1 

15117-96-1 
7440-61-1 
13981-16-3 

14119-32-5 
14596-10-2 

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 

REPORTING GROUP 7232 

DATA SHEET 

Client ... 
Contract 

Client sample id 
Location/Matrix 

Collected 
Chain of custody id 

RESULT 
{'Ci./g 

•,·.·-·,.·.·. . . 

/ :5 i o · 
. ;:,: 4"'1 
170 

·,:i:Jo~as>· 
·. •:•:•:o ··~=·,10:.,.·.· 

• t::.>10•io44}' 
.•.. ,,,: 0 ~37 .· 

·u . 

. / (r :·• 
· ... u . 
'/'.3}6: .. . · .. 

2a ERR 
(COUNT) 

2.1 
2.4 
0.20 
7.3 
4.3 
0.27 
0.079 
0.96 
0.087 
0.023 
0.087 
0.044 
0.044 
4.7 
0.021 

0.87 

0.12 

0.14 

Westinghouse Hanford 
MBH-SVV-069262 

809367 
100-DR-2 SOLID 
08l2Sl93 

MDA 
pCi./g 
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SDG 

Contact 

Lab sample id 
Dept sample id 

Received 
% moisture 

ANALYTE 

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

7232 
Dinkar Kharkar 

N308130-05 
7232-005 
08l27l93 

2.9 

CAS NO 

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

7440-29-1 

Client Westinghouse Hanford ·~ Contract MBH-SW-069262 

Client sample id =B=0=9=3=67 _______________ _ 

Location/Matrix 100-DR-2 
Collected 08l25l93 

SOLID 

Chain of custody id ______ _ 

RESULT 
pCi/g 
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SDG 7232 

Contact Dinkar Kharkar 

Lab sample id N308130-06 
Dept sample id 7232-006 

Received 08/27/93 
% moisture _3_.9~--

ANALYTE 

Gross Alpha 
Gross Beta 
Tritium 
Carbon 14 
Nickel-63 
Strontium 90 
Technetium 99 
Iodine 129 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Plutonium 241 

• Americium 241 
GAMMA SCAN ANALYTES 
Sodium 22 
Potassium 40 
Manganese 54 
Iron 59 
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Cobalt 60 
Niobium 94 
Ruthenium 103 
Ruthenium 106 
Tin 113 
Cesium 134 
Cesium 137 
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SDG 
Contact 

Lab sample id 
Dept sample id 

Received 
% moisture 

ANALYTE 

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

7232 
Dinkar Kharkar 

N308130-06 
7232-006 
08£27£93 

3.9 
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14683-23-9 
15585-10-1 
14391-16-3 

·13982-63-3 
15262-20-1 
14274-82-9 

7440-29-1 
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,~ Contract MBH-SVV-069262 
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January 21, 1993 

Ms. Jeanette Duncan 
Westinghouse Hanford 
P.O. Box 1970 
Richland, WA 99352 

Company 

Reference: Purchase Order No. No. 272980, Validation of 
100 Area Data, Data Valida tion Report, Task 
Order K-94-02 

Internal: A.T. Kearney Project Number G954-26 

Dear Ms. Duncan: 

Enclosed are five copies of the following data validation 
report: 

• WHC-SD-EN-TI-233, Rev. 0 - 100-DR-2 Operable Unit 
116-DR-7 Inkwell Crib Investigation 

Please feel free to contact me at if you have any 
questions. 

Sincerely, 

~:::~~ 
Task Order Manager 

cc: R. Henckel, WHC 
M. Schwab, WHC 
K. Pool, WHC 
J. Darabar.·-------------
H. 
c. 

Duncan 
Reyes D 

JAN 2 I 1994 
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Purchase Order 272980 
Task Order K-94-02 

Document Control Number - -·· 
WHC-SD-EN-TI-233, Rev. 10 

I 

January 1993 

i 

~®~aw~ n 1I 
i JAN 2 I 1994 ~ u ~ 

I _,../ 
··-···--·· --- --.....1 

. . ~: ·: . i::J~T;.\"";-iO l'l 

~--·--·-- - ·- ·-· - . 



97~3512*0303 
WHC-SD-EN-TI-233, Rev. 0 

DISCLAIMER 

This report is designated as Revision o. The report covers 
a specific site for a specific sampling time frame. The report 
addresses only those samples that have been provided for data 
validation review. 

At the request of Westinghouse Hanford Company 
(Westinghouse-Hanford), a minimum of 20% of the total number of 
Sample Delivery Groups received by A.T. Kearney, Inc. from the 
100-DR-2 Operable Unit 116-DR-7 Inkwell Crib Investigation and 
their related quality assurance samples were reviewed and 
validated to verify that reported sample results were of 
sufficient quality to meet quality control objectives. The 
validated samples were chosen by Westinghous e -Hanford and reflect 
the overall character of samples within the uni t. Findings are, 
however, insufficient to allow for extrapolation of these 
validation results to other unvalidated samples of Sample 
Delivery Groups within the 100-DR-2 Operable Unit. 
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ACRONYMS 

Percent difference 
Atomic absorption 
Bromofluorobenzene 
Base/neutral and acid (equivalent to semivolatiles) 
Continuing calibration blank 
Continuing calibration verification 
Contract Laboratory Program 
CRDL standard for AA 
Contract required detection limit 
CRDL standard for ICP 
CRDL standard for ICP initial 
CRDL standard for ICP final 
Contract required quantitation limit 
Dibutylchlorendate 
Decafluorotriphenylphosphine 
Data quality objectives 
U.S. Environmental Protection Agency 
Gas chromatography/mass spectrometry 
Gas chromatography 
Graphite furnace atomic absorption 
Initial Calibration Blank 
Inductively coupled plasma emission spectrometry 
ICP interference check sample 
Initial calibration verification 
Instrument detection limit 
Laboratory control sample 
Laboratory control sample soil 
Laboratory control sample water 
Method of standard addition 
Matrix spike/matrix spike duplicate 
Not Validated 
Preparation blank soil 
Preparation blank water 
Polychlorinated biphenyl 
Performance evaluation mixture 
Quality assurance 
Quality control 
Response factor 
Reconstructed ion chromatogram 
Relative percent difference 
Relative response factor 
Relative retention time 
Relative standard deviation 
Retention time 
Sample delivery group 
Statement of work 
Target analyte list 
Target compound list 
Tentatively identified compounds 
Total organic carbon 
Total organic halides 
Validated 
Volatile organic compounds 
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l.O INTRODUCTION 

The following samples were obtained from the 100-DR-2 
Operable Unit 116-DR-7 Inkwell Crib Investigation sampling event: 

B09363 B097FO 
B09364 B097Fl 
B09365 B097F2 
B09366 B097F3 
B09367 B097F4 
B09369 B097F5 

B097F6 
B097F7 
B097F8 
B097F9 
B097GO 
B097Gl 

B097G2 
B097G3 
B097G4 
B097G5 
B097G6 
B097G7 

B097G8 
B097G9 
B097H0 

Westinghouse-Hanford has requested that a minimum of 20% of 
the Sample Delivery Groups be validated for the 100-DR-2 Operable 
Unit 116-DR-7 Inkwell Crib Investigation. Therefore, the data 
from the chemical analysis of twelve samples from this sampling 
event and their related quality assurance samples were reviewed 
and validated to verify that reported sample results were of 
sufficient quality to support decisions regarding remedial 
actions performed at this site. All samples that were validated 
were specifically chosen by Westinghouse-Hanford. The samples 
chosen for validation do not include all field QA/QC samples, 
therefore, with the consent of Westinghouse-Hanford, not all 
field QA/QC samples were validated for this report. Sample 
number B09368, although included on the sample list was never 
submitted with any data packages. Therefore, A.T. Kearney was 
requested by Westinghouse-Hanford to submit the 100-DR-2, 
116-DR-7 Inkwell Crib Investigation, report without this sample. 
The samples were analyzed by Thermo-Analytic Laboratories (TMA) 
and Roy F. Weston Laboratories (WESTON) using U.S. Environmental 
Protection Agency (EPA) CLP protocols. 

Sample analyses included: 

• Inorganics 
• General chemical parameters. 

The table below lists the Sample Delivery Groups (SDGs) that 
were validated for this sampling event. The validated data and 
the non-validated results for the remaining samples are included 
in this report. 

1-1 
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No. of 
Samples -

SDG No. Matrix Analyzed Parameters 

B09363 s 2 Inorganics, Wet Chem 

B097FO s 8 Inorganics, Wet Chem 

B097G6 s 2 Inorganics, Wet Chem 

In two data packages, SDG Nos. B097FO and B097G6, the 
inorganic analyses requested included only cadmium, chromium, 
lead and mercury. Therefore, only these analyte results are 
presented in the summary tables within the report. 

Twelve samples were validated for radiochemical parameters 
by TMA. Analytical protocols specified in the Westinghouse 
Hanford Company Statement of Work for Nonradioactive 
Inorganic/Organic and Radiochemical Analytical Services were 
used. Sample analyses included the following: 

• Gross alpha and gross beta determination 
• Alpha spectroscopy 
• Gamma spectroscopy 
• Strontium-90 
• Technetium-99 
• Carbon-14 
• Tritium -
• Nickel-63 
• Iodine-129 X-ray . 

No. of 
... 

samples 
SDG No. Matrix Analyzed Parameters 

B09363 s 3 Radiochemistry 

B097FO s 8 Radiochemistry 

B097G6 s 1 Radiochemistry 

The radiochemical data summary tables can be found following 
Section 12.8. 

Data quality was reviewed and analytical results validated 
using Westinghouse-Hanford procedures and related EPA CLP 
protocols and guidelines. Data were qualified based upon their 
quality and the guidance provided by these sources. In instances 
where the two protocols differed, the Westinghouse-Hanford 
guidance was followed. 

1-2 
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Two sets of split samples were submitted to Roy F. Weston 
Laboratories as shown below: 

Set 1: 

Sample No. 

B097F6 

Set 2: 

Sample No. 

B097G9 

Split Sample No. Well Location 

B097G6 Sodium Dichromate Transfer 
Station, Test Pit 1 

Split Sample No. Well Location 

B097G7 105-DR Storage Basin Trench, 
Test Pit 2 

The split sample results for the well locations were 
included in the validated data. The results were compared using 
the sample guidelines for determining the RPD between a sample 
and its split. The results fell within the required control 
limit. All results for the well locations appear in the summary 
tables within the report. 

Three sets of field duplicate samples were submitted to TMA 
as shown below: 

Set 1: 

Sample No. 

B09363 

Duplicate Sample No. 

B09364 

Well Location 

199-D5-30 

The duplicate results for sample number B09364 in well 
location 199-D5-30 was included in the validated data. The 
sample results for sample number B09363 did not require 
validation, therefore, no judgment can be made on the data. 

Two other sets of duplicate samples were submitted to TMA, 
however, these samples did not require validation. The other 
duplicate sample numbers were B097F7 and B097Gl in Sodium 
Dichromate Transfer Station, Test Pit 1. These samples were not 
identified by Westinghouse-Hanford for validation. Since these 
samples did not require validation, no judgments can be made on 
the data. 

Three sets of equipment blanks were submitted to TMA as 
shown in the table below. The sets of equipment blanks were 
collected on 8/25/93, 9/11/93 and 9/12/93, and designated EB-1, 
EB-2 and EB-3, respectively. 

1-3 
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Set 1: Set 2: 

Sample Number 

B09366 

Sample Number 

B097F0 

Set 3: 

Sample Number 

B097G2 

Only sample number B097G2 required validation. It was 
requested by Westinghouse-Hanford that sample numbers B09366 and 
B097F0 were not to be validated. 

Under EPA protocol, equipment blanks are water samples used 
to indicate whether or not decontamination procedures were 
adequate or that contamination was not inherent in the equipment 
used. The equipment blank information provided was inadequate to 
determine what contamination, if any, was a result of the 
equipment used. Equipment blanks require well number locations 
and associated sample numbers in order to make such a 
determination. 

The report is broken down into sections for each chemical 
analysis and radiochemical analysis type. Each section addresses 
the data package completeness, holding time adherence, instrument 
calibration and tuning acceptability, blank results, accuracy, 
precision, system performance, as well as the compound 
identification and quantitation. In addition, each section has 
an overall assessment and summary for the data packages reviewed 
for the particular chemical/radiochemical analyses. Detailed 
backup information is provided to the reader by SDG No. and 
sample number. For each data package, a matrix of chemical 
analyses per sample number is presented, as well as data 
qualification summaries. 

Laboratory and data validation personnel added qualifiers to 
the reported data based on specified data quality objectives. 
The data reporting qualifiers are summarized as follows: 

U - Indicates the analyte was analyzed for and not 
detected. The value reported is the sample 
quantitation limit corrected for dilutions and moisture 
content. It should be noted that the sample 
quantitation limit may be higher or lower than the 
contract or method required detection limit, depending 
on instrumentation, matrix and concentration factors. 

J - Indicates the analyte was analyzed for and detected. 
However, the associated value is considered to be an 
estimate due to identified QC deficiencies. Data 
flagged with a "J" may be usable for decision making 
purposes, depending upon the DQOs of the project. 

1-4 



Laboratories qualify all reported organic detects below 
CRQL with a "J" per the CLP procedures. 

UJ - Indicates the analyte was _analyzed for and not 
detected. However, the associated detection limit is 
considered to be an estimate due to identified QC 
deficiencies. Detection limits flagged with a "UJ" may 
be usable for decision making purposes, depending upon 
the DQOs of the project. 

JN - Indicates the analyte was analyzed for and that there 
is presumptive evidence of the presence of the 
compound. The concentration reported is considered an 
estimate which should be used for informational 
purposes only. 

R - Indicates the analyte was analyzed for and due to a 
significant QC deficiency, the data are deemed 
unusable. Analytic results flagged "R" are invalid and 
provide no information as to whether or not the analyte 
is present. 

It should be noted that, frequently, results will bear two 
qualifiers - one given by the laboratory and one given during the 
validation process. For example, a "U" qualifier is given by the 
laboratory when the compound has not been detected during the 
analysis, and a "J" qualifier may be added during the validation 
to qualify the result due to minor quality problems. Therefore, 
the resulting qualification is "UJ", where the "U" qualifier has 
been given by the laboratory and the "J" qualifier given by the 
validator. 

The results of data validation performed for the 100-DR-2 
Operable Unit 116-DR-7 Inkwell crib Investigation are contained 
in the tables following each of the chapters in this report. 

Several general quality trends which resulted in data 
qualification were observed. These included: 

• The metals analysis showed minor matrix spike accuracy 
problems, analytical spike recoveries below the QC limit, 
MSA results outside of QC limits and ICP serial dilution and 
laboratory duplicate %D results outside of QC limits. 
Therefore, several metals results were flagged "J" due to 
these factors. 

• Minor laboratory blank contamination were noted in the 
inorganics analysis. Associated results were flagged 
accordingly. 

• The holding times for N03N02 analysis exceeded the QC 
requirements in one data package. All associated results 
were qualified as estimates and flagged "J". 

1-5 
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• Due to calibration problems, several radiochemical results 
were rejected and flagged "R". 

• Due to LCS recovery outside of QC limits and high 
radiometric yields, several alpha spectroscopy results were 
qualified as estimates and flagged "J". 

In general, the protocol-specific QA/QC requirements were 
met for the samples analyzed in this investigation with the 
exceptions noted above and discussed in detail in the chapters to 
follow. All requested analyses were performed. 

With the exceptions noted above, the protocol-specific data 
quality objectives in terms of precision, accuracy, completeness, 
representativeness, and comparability have been met. 
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199-D5-30 

105-DR Storage Basin 
Trench. Test Pit 1 

105-DR Storage Basin 
Trench, Test Pit 2 

Sodium Dichromate 
Transfer Station, Test 
Pit 1 

Sodium Dichromate 
Transfer Station, Test 
Pit 2 

Sodium Dichromate 
Transfer Station, Test 
Pit 3 

EB-1 

EB-2 

EB-3 
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B09363 s 08/24/93 
B09364 s 08/24/93 
B09365 s 08/24/93 
B09367 s 08/25/93 

B097G3 s 09/12/93 
B097G4 s 09/12/93 

B097G5 s 09/12/93 
B097G7 s 09/12/93 
B097G8 s 09/12/93 
B097G9 s 09/12/93 
B097H0 s 09/12/93 

B097F5 s 09/11/93 
B097F6 s 09/11/93 
B097F7 s 09/11/93 
B097F8 s 09/11/93 
B097F9 s 09/11/93 
B097G0 s 09/11/93 
G097Gl s 09/11/93 
B097G6 s 09/11/93 

B097Fl s 09/11/93 
B097F2 s 09/11/93 

B097F3 s 09/11/93 
B097F4 s 09/11/93 

B09366 s 08/25/93 

B097F0 s 09/11/93 

B097G2 s 09/11/93 

2-i 

NV 2-8 
V 2-8 
V 2-8 

NV 2-8 

NV 2-13 
V 2-14 

NV 2-14 
V 2-19 
V 2-14 
V 2-14 

NV 2-14 

NV 2-12 
V 2-12 

NV 2-13 
NV 2-13 
NV 2-13 
V 2-13 

NV 2-13 
V 2-19 

NV 2-12 
V 2-12 

NV 2-12 
V 2-12 

NV 2-8 

NV 2-12 

V 2-13 
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2.0 INORGANIC DATA VALIDATION 

2.1 DATA PACKAGE COMPLETENESS 

The following data packages (SDG Nos.) were submitted for 
validation and checked for completeness: 

B09363 B097FO B097G6 

2.2 HOLDING TIMES 

Analytical holding times for ICP metals, GFAA metals and 
CVAA mercury analyses were assessed to ascertain whether the 
holding time requirements were met by the laboratory. The 
holding time requirements are as follows: samples must be 
analyzed within 28 days for mercury, 14 days for cyanide and 
within six months for all other metals. 

All holding time requirements for all analytes in all data 
packages reviewed were met. 

2.3 INSTRUMENT PERFORMANCE AND CALIBRATIONS 

Performance of specific instrument quality assurance and 
quality control procedures, including deficiencies noted during 
the quality assurance review, are outlined below. 

Three calibration standards and a blank were analyzed for 
arsenic, lead, selenium and thallium by GFAA. The correlation 
coefficient of a least squares linear regression met the 
requirements for calibration in all cases. 

Up to five calibration standards and a blank were analyzed 
for mercury by CVAA. The correlation coefficient of a least 
squares linear regression met the requirements for calibration. 

At least one standard and a blank were analyzed by ICP for 
all other elements. 

The above calibrations were each immediately verified with 
an ICV standard and a calibration blank. The ICV was prepared 
from a source independent of the calibration standards, at a 
mid-calibration range concentration. The ICV percent recovery 
must fall within the control limits of 90 to 110 percent for 
metals analyzed by ICP and GFAA, and 80 to 120 percent for 
mercury. Calibration linearity near the detection limit was 
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verified with a standard prepared at a concentration near the 
CRDL. 

The ICVs met the recommended control limits in all cases. 

The calibrations were subsequently verified at regular 
intervals using a CCV standard. The control windows for percent 
recovery of CCV standards are the same as the ICV windows 
described above. 

The ccvs met the recommended control limits in all cases. 

2.3.1 ICP Calibration 

An ICS was analyzed at the beginning and end of each ICP 
sample run to verify the laboratory interelement and background 
correction factors. Results for the ICS solution must fall 
within the control limit of ±20 percent of the true value. 

The ICS has been analyzed at the proper frequency and all 
ICSAB solution percent recovery values fell within the control 
limit. 

2.3.2 Atomic Absorption Calibrations 

Duplicate injections are required for all GFAA analyses. 
The duplicate injections establish the precision of the 
individual analytical determinations. For sample concentrations 
greater than the CRDL, duplicate injections must agree within ±20 
percent RSD or CV. The AA calibration results are discussed 
further in Section 2.7 of this report. 

2.4 BLANKS 

2.4.1 Positive Blank Results 

Samples with digestate concentrations (in ug/L) of less than 
five times (<Sx) the highest amount found in any of the 
associated blanks have had their associated values qualified as 
non-detected and flagged "U". samples with concentrations of 
greater than five times (>Sx) the highest amount found in any of 
the associated blanks do not require qualification. 

Due to the presence of laboratory blank contamination, the 
following samples were flagged "U" for chromium: 

• Sample numbers B097G2, B097G4, B097G8 and B097G9 in SDG No. 
B097FO. 

All other laboratory blank results were acceptable. 
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2.4.2 Negative Blanlt Results 

In the case of negative blank results, if the absolute value 
of any calibration blank exceeds the IDL, all non-detects are 
qualified as estimates and flagged -"J", and all positive results 
within two times the absolute value of the blank result are 
qualified as estimates and flagged "J". In the case of 
preparation blanks, if the absolute value exceeds the CRDL, all 
non-detects are rejected and flagged "R" and all detected that 
are less than ten times the absolute value of the preparation 
blank result are qualified as estimates and flagged "J". 

No negative blank results were detected. 

2.5 ACCURACY 

2.s.1 Matrix Spike Recovery 

Matrix spike analyses are used to assess the analytical 
accuracy of the reported data and the effect of the matrix on the 
ability to accurately quantify sample concentrations. Matrix 
spike recoveries must generally fall within the range of 75 to 
125 percen·t. Samples with a spike recovery of less than 301 and 
a sample value below the IDL were rejected and flagged "R". All 
other samples with a spike recovery outside the QC limits are 
qualified as estimates and flagged "J". 

The matrix spike recovery fell outside the QC limits and the 
associated results were flagged "J" for antimony in the following 
samples: 

• Sample numbers B09364 and B09365 in SDG No. B09363. 

The matrix spike recovery fell outside the QC limits and the 
associated results were flagged "J" for chromium in the following 
samples: 

• Sample numbers B097G6 and B097G7 in SDG No. B097G6. 

The matrix spike recovery fell outside the QC limits and the 
associated results were flagged "J" for lead in the following 
samples: 

• Sample numbers B097F2, B097F4, B097F6, B097GO, B097G4, 
B097G8 and B097G9 in SDG No. B097FO. 

All other matrix spike recovery results were acceptable. 
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2.s.2 Laboratory .control sample Recovery 

The LCS monitors the overall gerformance of the analysis, 
including the -sample prep.aration. An LCS should be digested or 
distilled and analyzed with every group of samples which have 
been prepared together. Sample recoveries less than 50% were 
rejected and flagged "R". All other samples with LCS recovery 
outside of QC limits are qualified as estimates and flagged "J". 

One.solid LCS was digested and analyzed for each of the 
cases in this report that contained soil samples. The results 
were compared against the established performance criteria and 
found to be acceptable. 

All LCS results were found to be acceptable. 

2.6 PRECl:Sl:O~ 

2.6.1 Laboratory Duplicate samples 

The laboratory duplicate results measures the precision of 
the method by measuring a second aliquot of the sample that is 
treated the same way as the original. Samples whose precision 
fell outside the quality control requirements were flagged as 
estimates "J". 

The laboratory duplicate result fell outside the QC limits 
and the associated results were flagged "J" for chromium in the 
following samples: 

• Sample numbers B097G6 and B097G7 in SDG No. B097G6. 

The laboratory duplicate result fell outside the QC limits 
and the associated results were flagged "J" for lead in the 
following samples: 

• Sample numbers B097F2, .B097F4, B097F6, B097G0, B097G2, 
B097G4, B097G8 and B097G9 in SDG No. B097F0. 

•- Sample numbers B097G6 and B097G7 in SDG No. B097G6. 

The laboratory duplicate result fell outside the QC limits 
and the associated results were flagged "J" for vanadium in the 
following samples: 

• Sample numbers B09364 and B09365 in SDG No. B09363. 

All other laboratory duplicate recovery results were 
acceptable. 
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2.6.2 ICP Serial Dilution 

The ICP serial dilution is useg to determine whether 
significant physical or chemical interferences exist due to 
sample matrix. If sample concentration is ~50 times the IDL for 
an analyte and the %Dis outside the control limits the 
associated data must be qualified as estimates "J". 

The ICP serial dilution result fell outside the QC limits 
and the associated results were flagged "J" for chromium in the 
following samples: 

• sample numbers B097G6 and B097G7 in SDG No. B097G6. 

All other ICP serial dilution results were acceptable. 

2.7 FURNACE AA QUALITY CONTROL 

The post-digestion analytical spike is analyzed to determine 
the extent of interference in the digestate matrix. When the 
results of the analytical spike analyses exceeds the control 
window of 85 to 115 percent recovery and the absorbance of the 
sample is greater than fifty percent of the analytical spike 
absorbance, then the sample must be reanalyzed using the MSA. 
The duplicate injections and the analytical spike recoveries 
establish the precision and accuracy of the individual GFAA 
determinations. 

2.1.1 Duplicate Injections 

Each furnace analysis requires a minimum of two injections 
(burns), except for full MSA. For concentrations greater than 
CRDL, the duplicate injection readings must agree within 20% RSD 
or CV. If these requirements are not met, the analytical sample 
must be rerun once (i.e., two additional burns). If the readings 
are then still outside the QC limits, the result is qualified as 
an estimate and flagged "J". 

All duplicate injection quality control requirements were 
met. 

2.7.2 Analytical Spike Recoveries 

For all samples whose analytical spike results are outside 
the 85 to 115 percent control limit, but whose absorbances are 
less than 50 percent of the analytical spike absorbance, the 
samples were flagged as estimates "J". In cases where the 
analytical spike recovery was o.o percent, the results were 
rejected and flagged "R". 
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The analytical· spike recovery fell outside the established 
QC limits and the associated results were flagged "J" for 
selenium in the following samples: 

• Sample numbers B09364 and B09365 in SDG No. B09363. 

All other analytical spike recovery results were acceptable. 

2.7.3 Method of standard Addition Results 

For all samples whose analytical spike results are outside 
the 85 to 115 percent control limit and whose absorbances are 
greater than 50 percent of the analytical spike absorbance an MSA 
is required. In cases where the MSA correlation coefficient was 
less than 0.995 the MSA analysis was repeated once. If the 
correlation coefficient was still less than 0.995, samples were 
flagged as estimates "J". 

The MSA result for lead in sample number B097F2 in SDG No. 
B097F0 did not meet QC limits. The associated sample result was 
qualified as an estimate and flagged "J". 

All other MSA results were acceptable. 

2.8 ANALYTE QUANTITATION AND DETECTION LIMITS 

Twenty percent of sample results and reported detection 
limits were recalculated to ensure that the reported results were 
accurate. Raw data were examined for anomalies, transcription 
errors, and reduction errors. 

The reviewer verified that the results and detection limits 
fell within the linear range of the instrument. 

2.9 OVERALL ASSESSMENT AND SUMMARY 

All samples were analyzed and reported under the 1990 CLP 
protocol (EPA 1990). Several inconsistencies and deviations from 
the protocol were observed. They are as follows: 

A CCV and CCB must be analyzed immediately after the ICV and 
ICB. ICAP and Mercury do not follow this protocol. For ICAP 
analysis a CCV and CCB were run after the initial interference 
checks and CRI. This is incorrect because the ICSA/AB and CRII 
are considered analytical samples and according to the CLP 
protocol a CCV and CCB must be run prior to any analytical 
samples. For mercury, the CCV and CCB were analyzed for after 
the first ten samples. Refer to Sections E-11 paragraph 5b and 
E-15 paragraph 4a of the EPA CLP SOW 3/90 protocol. 

Internal Chains of Custody lacked sufficient information 
such as interdepartmental transfers, i.e., from the sample 
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custodian to the technician responsible for sample preparation 
and the dates these transfers took place plus the EPA sample ID 
number. Without this information Internal Chains of custody can 
not be verified as those belonging to samples in this report. 
Refer to Sections F-5, paragraph 1.5 and F-3, paragraph 1.4 . of 
the EPA CLP SOW 3/90 protocol. 

For samples analyzed by Roy F. Weston, incorrect ICP 
instrument detection limits (IDL's) are being used to report 
results down to the IDL. Two sets of IDL's (Form 10) are 
included in the data package for ICAP analysis, one for 
instrument ICl and one for instrument IC3. According to the case 
narrative addendum, Roy F. Weston states that the highest IDL of 
the two instruments is used, as per Exhibit E, Section v, Item 10 
(pg. E-53) of the EPA statement of Work for Inorganics Analysis, 
Document Number ILM0l.0. This is correct only when two 
instruments are being used to determine sample results within a 
data package. However, in this data package Roy F. Weston used 
only one ICP instrument to determine the sample results and 
therefore it is that instrument's IDL's which should be used to 
calculate results. According to the raw data and the Form XIV 
information IC3 is the instrument being used for analysis while 
some of the IDL's of ICl are the ones reported on Forms 1-9. 
This can effect results flagged "U" or results which may be 
flagged "U" because of laboratory blank contamination. Results 
have been changed, where necessary, to reflect results based on 
IDLs from instrument IC3. 

LCS solid samples for soil samples digested and analyzed by 
Roy F. Weston could not be verified as actual solid samples. 
According to the Roy F. Weston digestion logbooks, two 
milliliters of ICV were used for the LCS. However, according to 
Exhibit E, Section V, Item 8 (pg. E-19) of the USEPA Statement of 
Work for Inorganics Analysis, Document Number ILM0l.0, the ICV 
can only be used for the LCS digestion and analysis of aqueous 
samples. A solid LCS provided by the EPA or a certified agent is 
required for soil samples. 

All raw data associated with Roy F. Weston has not been 
labeled with the client (EPA) ID number. Results labeled with 
only the laboratory sample ID number is insufficient. Refer to 
Section B-10 of the EPA CLP SOW 3/90. 

Except as noted in the preceding sections, all other 
validated data are usable for all purposes. 
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: 809363 
Sample Number 809363 809364 809365 809366 
Location 199-D5-30 199-D5-30 199-D5-30 EB1 

Remarks NV DUP NV,EB 
Sample Date 08/24/93 08/24/93 08/24/93 08/25/93 
Inorganic Analytes CRDL Result Q Result Q Result Q Result Q 

Aluminum 200 6600 6530 4530 77.8 

Antimony 60 3.3 u 3.2 UJ 3.1 UJ 3.1 u 
Arsenic 10 3.0 2.6 1.6 0.60 

Barium 200 67.7 68.4 54.2 1.0 u 
Beryllium 5 0.46 0.44 0.43 0.24 u 
Cadmium 5 0.32 u 0.31 u 0.30 u 0.30 u 
Calcium 5000 8790 9450 6690 16.8 u 
Chromium 10 10.7 10.5 8.0 1.4 

Cobalt 50 8.4 9.2 10.0 0.50 u 
Copper 25 15.2 15.7 15.2 0.93 

Iron 100 17200 17300 17100 128 

Lead 3 6.8 6.2 14.0 0.39 

Magnesium 5000 4610 4630 3800 11.3 

Manganese 15 289 294 248 0.38 

Mercury 0.2 0.05 u 0.05 u 0.05 u 0.05 u 
Nickel 40 10.1 10.4 8.3 1.0 

Potassium 5000 1110 1110 768 33.0 u 
Selenium 5 0.76 u 0.77 UJ 0.73 UJ 0.73 u 
Sliver 10 1.1 u 1.0 u 0.99 u 1.0 u 
Sodium 5000 240 252 276 37.1 

Thallium 10 0.41 u 0.41 u 0.40 u 0.40 u 
Vanadium 50 43.4 42.0 J 41.7 J 0.52 u 
Zinc 20 37.7 38.4 35.8 0.74 u 
Cyanide 10 NA NA NA NA 

NV - Not Validated, DUP • Duplicate, EB • Equipment Blank, NA • Not Analyzed 

809367 
199-D5-30 
NV 
08/25/93 
Result Q 

5180 
4.2 
1.4 

70.0 
0.24 u 
0.30 u 
6210 

8.9 
13.0 

16.6 
21600 

3.7 

4430 
307 

0.05 

9.4 

877 

0.77 u 
1.0 u 
394 

0.41 u 
58.9 
49.5 

NA 

Result Q Result Q Result Q Result 
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SDG: B09363 

COMMENTS: 

SAMPLE ID 

B09367S 

B09364A 

B09365A 

ACCURACY DATA SUMMARY 

REVIEWER: SC DATE: 12/23/93 

COMPOUND % RECOVERY 

Antimony 64.6 

Selenium 75.4 

Selenium 45.8 

PAGE_l_OF_t_ 

SAMPLE(S) QUALIFIER 
AFFECTED REQUIRED 

B09364, B09365 J 

B09364 J 

B09365 J 

' 

r-...'.l ~o n OJ 
I f"-...) 

en -
c, 
I 

tr! z 
I 

1-3 
H 
I 

"' l,J 
l,J 

:;t::l 
(D 

< . 
0 



"" I .... 
0 

SDG: B09363 I REVIEWER: SC 

COMMENTS: 

COMPOUND 

Vanadium 

PRECISION DATA SUMMARY 

DATE: 12/23/93 

SAMPLE ID: SAMPLE ID: RPD 

B09367 B09367D 33.2 

PAGE_t_OF _j_ 

SAMPLES AFFECTED QUALIFIER 

B09364, B09365 J 
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SDG: B09363 

COMMENTS: 

COMPOUND 

Antimony 

Selenium 

Vanadium 
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DATA QUALIFICATION SUMMARY 

REVIEWER: SC DATE: 12/23/93 

QUALIFIER SAMPLES 
AFFECTED 

] B09364, B09365 

] B09364, B09365 

] B09364, B09365 
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) Page_ 1 _ of_ 3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: B097F0 
Sample Number B097F0 B097F1 B097F2 B097F3 B097F4 B097F5 B097F6 
Location EB2 SDTSTP2 SDTSTP2 SDTSTP3 SDTSTP3 SDTSTP1 SDTSTP1 
Remarks NV,EB NV NV NV 
Sample Date 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 
Inorganic Analytes CRDL Result a Result a Result a Result a Result a Result a Result a 
Cadmium 5 0.14 u 0.15 u 0.15 u 0.14 u 0.15 u 0.15 u 0.16 u 
Chromium 10 1.0 78.4 11.7 35.9 29.6 53.1 207 
Lead 3 0.28 9.5 5.0 J 4.7 5.3 J 4.3 3.6 J 
Mercury 0.2 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.09 0.05 u 

0 

SOTS TP - Sodium Dlchromate Transfer Station Test Pit, SBT TP • Storage Basin Trench Test Pit, NV • Not Validated, EB• Equipment Blank, DUP • Duplicate 



INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) Page_2_ of_3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: B097F0 
Sample Number B097F7 B097F8 B097F9 B097G0 B097G1 B097G2 B097G3 
Location SDTSTP1 SDTSTP1 SDTSTP1 SDTSTP1 SDTSTP1 EB3 105DR SBT TP1 
Remarks NV,DUP NV NV NV,DUP EB NV 
Sample Date 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/12/93 09/12/93 
Inorganic Analytes CRDL Result a Result a Result a Result a Result a Result a Result a 
Cadmium 5 0.15 u 0.15 u 0.15 u 0.15 u 0.15 u 0.14 u 0.15 u 
Chromium 10 516 67.9 35.7 9.4 8.1 0.86 u 9.5 
Lead 3 4.2 3.6 3.6 2.7 J 3.1 0.18 UJ 8.6 
Mercury 0.2 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

SOTS TP - Sodium Dlchromate Transfer Station Test Pit, SBT TP • Storage Basin Trench Test Pit, NV • Not Validated, EB • Equipment Blank, DUP • Duplicate 
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) Page_3_ ot_3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
case SDG: B097F0 
Sample Number B097G4 B097G5 B097G8 B097G9 B097H0 
Location 105DR SBT TP1 105DR SBT TP2 105DR SBT TP2 105DR SBT TP2 105DR SBT TP2 
Remarks NV NV 
Sample Date 09/12/93 09/12/93 09/12/93 09/12/93 09/12/93 
Inorganic Analytes CRDL Result a Result a Result a Result a Result a Result a Result a 
cadmium 5 0.16 u 0.16 u 0.15 u 0.15 u 0.15 u 
Chromium 10 9.1 u 13.0 7.8 u 5.5 u 4.9 
Lead 3 4.5 J 5.6 3.2 J 2.4 J 1.8 
Mercury 0.2 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

' 

SOTS TP • Sodium Dlchromate Transfer Station Test Pit, SBT TP - Storage Basin Trench Test Pit, NV• Not Validated, EB• Equipment Blank, DUP - Duplicate 
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SDG: B097F0 

COMMENTS: 

SAMPLE ID 

PB 

REVIEWER: SC 

COMPOUND 

Chromium 

BLANK AND SAMPLE DATA SUMMARY 

DA TE: 1 /4/94 

RESULT Q RT UNITS sx lOX 
RESULT RESULT 

1.848 mg/kg 9.24 18.48 

PAGE_l_OF_l_ 

SAMPLES QUALIFIER 
AFFECTED 

B097G2, B097G4, u 
B097G8, B097G9 -

' 

0 
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. ACCURACY DATA SUMMARY 

SDG: B097F0 REVIEWER: SC DATE: 1/4/94 

COMMENTS: 

SAMPLE ID COMPOUND % RECOVERY 

B097H0MS Lead 185.8 

PAGE_I_OF _l_ 

SAMPLE(S) QUALIFIER 
AFFECTED REQUIRED 

B097F2, B097F4, J 
B097F6, B09700, 
B097O4, B097O8, 
B097O9 
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SDG: B097F0 I REVIEWER: SC 

COMMENTS: 

COMPOUND 

Lead 

PRECISION DATA SUMMARY 

DA TE: 1/4/94 

SAMPLE ID: SAMPLE ID: RPD 

B097H0 B097H0MSD 28.0 

PAGE_l_OF_t_ 

SAMPLES AFFECTED QUALIFIER 

B097F2,B097F4, B097F6, J 
B097G0, B097G2, B097G4, . 
B097G8, B097G9 
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COMMENTS: 

COMPOUND 

Chromium 

Lead 

Lead 

Lead 
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DATA QUALIFICATION SUMMARY 

REVIEWER: SC DATE: 1/4/94 
-

QUALIFIER SAMPLES 
AFFECTED 

I B097G2, B097G4, 
B097G8, B097G9 

I B097F2, B097F4, 
B097F6, B097GO, 
B097G4, B097G8, 
B097G9 

I B097F2, B097F4, 
B097F6, B097GO, 
B097G2, B097G4, 
B097G8, B097G9 

] B097F2 
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Matrix Spike 
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) 

Project: WESTINGHOUSE-HANFORD 
Labo<atory: Roy F. Weston 
Case SOG: B097G6 
Sample Number B097G6 B097G7 
Location SDTSTP1 1050A SBTTP2 
Remarks SPLIT SPLIT 
Sample Date 09/11/93 09/12/93 
ln0<ganic Analytes CADl Result a Result a Result a Result a Result a 
Cadmium 5 0.53 u 0.52 u 
Chromium 10 260 J 3.10 J 
Lead 3 4.60 'J 1.90 J 
M8f'cury 0.2 0.05 u 0.05 u 

SOTS TP. Sodium Oichromate Transfer Station Test Pit, SBT TP • Storage Basin Trench Test Pit 
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SDG: B097G6 

COMMENTS: 

SAMPLE ID 

B097G6S 

REVIEWER: SC 

COMPOUND 

Chromium 

'ACCURACY DATA SUMMARY 

DA TE: 12/23/93 PAGE_l_OF_l_ 

SAMPLE(S) QUALIFIER 
% RECOVERY AFFECTED REQUIRED 

52.9 B097G6, B097G7 J 
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PRECISION DATA SUMMARY 

SDG: B097G6 I REVIEWER: SC DATE: 12/23/93 

COMMENTS: 

COMPOUND SAMPLE ID: SAMPLE ID: 

Chromium B097G6 B097G6D 

Lead B097G6 B097G6D 

Chromium B097G6 B097G6L 

RPO 

36.0 

39.0 

15.3 

PAGE_LOF_L 

SAMPLES AFFECTED QUALIFIER 

B097G6, B097G7 J 

B097G6, B097G7 J 

B097G6, B097G7 J 
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SDG: B097G6 

COMMENTS: 

COMPOUND 

Chromium 

Chromium 

Chromium 

Lead 
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DATA QUALIFICATION SUMMARY 

REVIEWER: SC I DATE: 12/23/93 

QUALIFIER SAMPLES 
AFFECTED 

I B097G6, B097G7 

I B097G6, B097G7 

I B097G6, B097G7 

I B097G6, B097G7 

2-22 
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Lab Duplicate 

Matrix Spike 

ICP Serial Dilution 

Lab Duplicate 
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199-D5-30 

105-DR Storage Basin 
Trench, Test Pit 1 

105-DR Storage Basin 
Trench, Test Pit 2 

Sodium Dichromate 
Transfer Station, Test 
Pit 1 

Sodium Dichromate 
Transfer Station, Test 
Pit 2 

Sodium Dichromate 
Transfer Station, Test 
Pit 3 

EB-1 

EB-2 

EB-3 

B09363 
B09364 
B09365 
B09367 

B097G3 
B097G4 

B097G5 
B097G7 
B097G8 
B097G9 
B097H0 

B097F5 
B097F6 
B097F7 
B097F8 
B097F9 
B097G0 
G097Gl 
B097G6 

B097Fl 
B097F2 

B097F3 
B097F4 

B09366 

B097FO 

B097G2 

s 
s 
s 
s 

s 
s 

s 
s 
s 
s 
s 

s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

s 
s 

s 

s 

s 

3-i 

08/24/93 
08/24/93 
08/24/93 
08/25/93 

09/12/93 
09/U/93 

09/12/93 
09/12/93 
09/12/93 
09/12/93 
09/12/93 

09/11/93 
09/11/93 
09/11/93 
09/11/93 
09/11/93 
09/11/93 
09/11/93 
09/11/93 

09/11/93 
09/11/93 

09/11/93 
09/11/93 

08/25/93 

09/11/93 

09/11/93 

NV 
V 
V 

NV 

NV 
V 

NV 
V 
V 
V 

NV 

NV 
V 

NV 
NV 
NV 
V 

NV 
V 

NV 
V 

NV 
V 

NV 

NV 

V 

3-4, 3-5 
3-4, 3-5 
3-4, 3-5 
3-4, 3-5 

3-7, 3-10 
3-8, 3-11 

3-8, 3-11 
3-12 

3-8, 3-11 
3-8, 3-11 
3-8, 3-11 

3-6, 3-9 
3-6, 3-9 

3-7, 3-10 
3-7, 3-10 
3-7, 3-10 
3-7, 3-10 
3-7, 3-10 

3-12 

3-6, 3-9 
3-6, 3-9 

3-6, 3-9 
3-6, 3-9 

3-4, 3-5 

3-6, 3-9 

3-7, 3-10 
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3.0 WET CHEMISTRY DATA VALIDATION 

3.1 DATA PACKAGE COMPLETENESS 

The following data packages (SDG Nos.) were submitted for 
validation and found to be complete: 

B09363 B097FO B097G6 

3.2 HOLDING TIMES 

Analytical holding times for fluoride, sulfate and N03N02 
were assessed to ascertain whether the holding time requirements 
were met by the laboratory. The holding time requirements are 28 
days for fluoride, sulfate and N03N02. 

Holding times were exceeded for N03N02 in SDG No. B097G6. 
All associated sample results were qualified as estimates and 
flagged "J". 

Holding times for all other analytes reviewed met QC 
requirements. 

3.3 CALIBRATIONS 

3.3.1 Initial Calibration 

The following calibration procedures must be conducted: 

• At least a blank and three standards were used to establish 
the ion chromatography, ion selective electrode, 
spectrophotometer, calibrations prior to sample analysis and 
the correlation was ~0.995. 

All initial calibration results were acceptable. 

3.3.2 continuing calibration verification 

All CCV standards must be analyzed with the required 
frequency or every 20 samples. The percent recoveries must fall 
within the 90-110% acceptance windows. 

All continuing calibration results were acceptable. 

3-1 



3.4 BLANKS 

One laboratory.· preparation blank is analyzed at a frequency 
of one every 20 samples. All blank results must fall below the 
CRQL and if not, all associated data <5 times the amount found in 
the blank is qualified as non-detected and flagged "U". 

All laboratory blank results were acceptable. 

3.5 ACCURACY 

3.5.1 Matrix spike Recovery 

Matrix spike analyses are used to assess the analytical 
accuracy of the reported data and the effect of the matrix on the 
ability to accurately quantify sample concentrations. 

All matrix spike results were acceptable. 

3.5.2 Laboratory control Sample Recovery 

The LCS monitors the overall performance of the analysis, 
including the sample preparation. An LCS should be prepared 
(e.g., digested or distilled) and analyzed with every group of 
samples which have been prepared together. The performance 
criteria for solid LCS samples are established through 
interlaboratory studies coordinated by a certifying agency (e.g., 
EPA or an independent commercial supplier). 

All LCS results were found to be acceptable. 

3.6 PRECISION 

Analytical duplicate sample analyses are used to measure 
laboratory precision and sample homogeneity. Field duplicate 
analyses are used to measure both the laboratory and the field 
sampling procedure precision. 

All duplicate analyses results were acceptable for this 
data. 

3.7 ANALYTE QUANTITATION AND DETECTION LIMITS 

Sample results and reported detection limits were 
recalculated to ensure that the reported results were accurate. 
Raw data were examined for anomalies, transcription errors, and 
reduction errors. In addition, the reviewer verified that the 
results fell within the linear range of the instrument. 
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3.8 OVERALL ASSESSMENT AND SUMMARY 

A review of instrument continuing calibration information 
and QC data indicate that instrument performance was adequate for 
all analyses. The holding times for N03N02 for two samples in 
one data package were exceeded and all associated results were 
qualified as estimates and flagged "J". Results that are 
qualified as estimates are usable for limited purposes. All 
other QC results are considered accurate within the standard 
error associated with the methods. 

3-3 



WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_ of_1_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: 809363 
Sample Number 809363 809364 809365 809366 809367 
Location 199-D5-30 199-D5-30 199-D5-30 EB1 199-D5-30 
Remarks NV DUP NV,EB NV 
Sample Date 08/24/93 08/24/93 08/24/93 08/25/93 08/25/93 L.,..,o 
Analytes Method Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q -.J 

Fluoride 300.0 1.5 1.6 1. 1 0.5 1.1 c..,.,J 
Sulfate 300.0 12 12 18 7 31 .:..n 
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NV• Not Validated, DUP • Duplicate, EB• Equipment Blank 
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg N/Kg) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
case SDG: 809363 
Sample Number 809363 809364 809365 
Location 199-D5-30 199-D5-30 199-D5-30 
Remarks NV DUP 
Sample Date 08/24/93 08/24/93 08/24/93 
Analytes Method Result Q Result Q Result Q 

N03N02 353.2 30.4 29.6 27.2 

NV • Not Validated, DUP • Duplicate, EB • Equipment Blank 

809366 B09367 
EB1 199-D5-30 
NV,EB NV 
08/25/93 08/25/93 
Result Q Result Q Result 

2.48 u 21.9 

Q Result Q Result Q Result 

Page_ 1_ of_ 1_ 
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg N/Kg) Page_ 1_ of_3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: B097FO 
Sample Number B097F0 B097Fl B097F2 B097F3 B097F4 B097F5 B097F6 
Location EB2 SDTSTP2 SDTSTP2 SDTSTP3 SDTSTP3 SDTSTP1 SDTSTP1 
Remarks NV,EB NV NV NV 
Sample Date 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 
Analytes Method Result a Result a Result a Result a Result a Result a Result a 
N03N02 353.2 2.47 u 5.65 6.89 5.52 7.32 9.55 6.38 

' 

SOTS TP • Sodium Dlchromate Transfer Station Test Pit, SBT TP • Storage Basin Trench Test Pit, NV• Not Validated, EB• Equipment Blank, DUP • Duplicate 

p-. .:i 

~~ 
n &-J 
I -(/l -

o -
I 

trj 
z 
I 
~ 
H 
I 
~ 
I.,) 
I.,) 

0 



w 
I 

....,l 

WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg N/Kg) Page_2_ of_3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: B097F0 
Sample Number B097F7 B097F8 B097F9 B09760 B097G1 B09762 B09763 
Location SDTSTP1 SDTSTP1 SDTSTP1 SDTSTP1 SDTSTP1 EB3 1 0SDR SBT TP1 
Remarks NV,DUP NV NV NV,DUP EB NV 
Sample Date 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/12/93 09/12/93 
Analytes Method Result a Result a Result a Result a Result a Result a Result a 
N03N02 353.2 5.61 5.53 4.13 4.05 u 5.53 2.56 u 12.7 

0 

SOTS TP - Sodium Dlchromate Transfer Station Test Pit, SBT TP • Storage Basin Trench Test Pit, NV• Not Validated, EB• Equipment Blank, DUP - Duplicate 
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg N/Kg) Page_3_ of_3_ 

Pr~ect: WESTINGHOUSE-HANFORD 
Laboratory: lMA 
Case SDG: 8097F0 
Sample Number 809764 809765 8097GB 809769 B097H0 
Location 1 OSDR SBT TP1 105DR SBT TP2 1 OSDR SBT TP2 1 OSDR SBT TP2 105DR SBT TP2 
Remarks NV NV 
Sample Date 09/12/93 09/12/93 09/12/93 09/12/93 09/12/93 
Analytes Method Result a Result a Result a Result a Result Q Result a Result a 
N03N02 353.2 5.70 9.86 2.53 u 2.48 u 2.51 u 

' 

SOTS TP • Sodium Dlchromate Transfer Station Test Pit, SBT TP • Storage Basin Trench Test Pit, NV - Not Validated, EB• Equipment Blank, DUP • Duplicate 
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page_ 1 _ of_3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: B097F0 
Sample Number B097F0 B097F1 B097F2 B097F3 B097F4 B097F5 B097F6 
Location EB2 SDTSTP2 SDTSTP2 SDTSTP3 SDTSTP3 SDTSTP1 SDTSTP1 
Remarks NV,EB NV NV NV 
Sample Date 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 
Analytes Method Result a Result a Result a Result a Result a Result a Result a 
Fluoride 300.0 0.70 1.0 1.2 0.90 1.1 1.6 2.4 
Sulfate 300.0 9.0 37 9.0 7.0 8.0 9.0 11 

SOTS TP • Sodium Dlchromate Transfer Station Test Pit, SBT TP - Storage Basin Trench Test Pit, NV• Not Validated, EB• Equipment Blank, DUP - Duplicate 
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page_2_ ot_3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: B097FO 
Sample Number B097F7 B097F8 B097F9 B097G0 B097G1 B097G2 B097G3 
Location SDTSTP1 SDTSTP1 SDTSTP1 SDTSTP1 SDTSTP1 EB3 105DR SBTTP1 
Remarks NV,DUP NV NV NV,DUP EB NV 
Sample Date 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/12/93 09/12/93 
Analytes Method Result Q Result Q Result Q Result a Result Q Result Q Result a 
Fluoride 300.0 2.0 3.1 1.7 1.5 1.4 0.60 1.7 
Sulfate 300.0 8.0 12 11 10 9.0 7.0 9.0 

' 

SOTS TP • Sodium Dlchromate Transfer Station Test Pit, SBT TP • Storage Basin Trench Test Pit, NV • Not Validated, EB • Equipment Blank, DUP • Duplicate 
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page_3_ of_3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case SDG: B097FO 
Sample Number B097G4 B097G5 B097G8 B097G9 B097H0 
Location 105DR SBT TP1 105DR SBT TP2 105DR SBT TP2 105DR SBT TP2 105DR SBT TP2 
Remarks NV NV 
Sample Date 09/12/93 09/12/93 09/12/93 09/12/93 09/12/93 
Analytes Method Result a Result a Result a Result a Result a Result a Result a 
Fluoride 300.0 3.4 0.90 1.2 0.90 0.90 
Sulfate 300.0 12 9.0 11 8.0 8.0 

SOTS TP - Sodium Dlchromate Transfer Station Test Pit , SBT TP • Storage Basin Trench Test Pit, NV• Not Validated, EB• Equipment Blank, DUP • Duplicate 
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: Roy F. Weston 
Case SDG: B097G6 
Sample Number B097G6 8097G7 
Location SDTSTP1 1 0SDR SBT TP2 
Remarks SPLIT SPLIT 
Sample Date 09/11/93 09/12/93 
Analytes Method Result Q Result Q Result Q Result Q Result Q 
Fluoride 300.0 2.7 u 2.6 u 
N03N02 (mg Nn<g) 353.2 0.99 J 1.0 J 
Sulfate 300.0 26.5 u 26.0 u 

SDTS TP - Sodium Dichromate Transfer Station Test Pit , SBT TP - Storage Basin Trench Test Pit 

Page_ 1 _ of_ 1 _ 

Result Q Result Q Result Q Result Q Result Q 
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SDG: B097G6 

COMMENTS: 

FIELD 
SAMPLE ID 

B097G6 

B097G7 

REVIEWER: SC 

ANALYSIS DATE 
TYPE SAMPLED 

N03N02 09/11/93 

N03N02 09/12/93 

HOLDING TIME SUMMARY 

DATE: 12/23/93 

PREP. 
DATE DATE HOLDING 
PREPARED ANALYZED TIME, DAYS 

10/26/93 

10/26/93 

PAGE_l_OF_l_ 

ANALYSIS 
HOLDING 
TIME, DAYS QUALIFIER 

28 J 

28 J 
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DATA QUALIFICATION SUMMARY 

SDG: B097G6 REVIEWER: SC DATE: -12/23/93 PAGE_l_OF_l_ 

COMMENTS: 

COMPOUND QUALIFIER SAMPLES REASON 
AFFECTED 

N03N02 J B097G6, B097G7 Holding Times Exceeded 
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199-D5-30 

105-DR Storage Basin 
Trench, Test Pit 1 

105-DR Storage Basin 
Trench, Test Pit 2 

Sodium Dichromate 
Transfer Station, Test 
Pit 1 

Sodium Dichromate 
Transfer Station, Test 
Pit 2 

Sodium Dichromate 
Transfer Station, Test 
Pit 3 

EB-1 

EB-2 

EB-3 

$4MrPEn••·•·· 
·••) NWM.BER<•· 

B09363 
B09364 
B09365 
B09367 
B09369 

B097G3 
B097G4 

B097G5 
B097G7 
B097G8 
B097G9 
B097H0 

B097F5 
B097F6 
B097F7 
B097F8 
B097F9 
B097G0 
G097Gl 
B097G6 

B097Fl 
B097F2 

B097F3 
B097F4 

B09366 

B097F0 

B097G2 

s 08/24/93 
s 08/24/93 
s 08/24/93 
s 08/25/93 
s 08/24/93 

s 09/12/93 
s 09/12/93 

s 09/12/93 
s 09/12/93 
s 09/12/93 
s 09/12/93 
s 09/12/93 

s 09/11/93 
s 09/11/93 
s 09/11/93 
s 09/11/93 
s 09/11/93 
s 09/11/93 
s 09/11/93 
s 09/11/93 

s 09/11/93 
s 09/11/93 

s 09/11/93 
s 09/11/93 

s 08/25/93 

s 09/11/93 

s 09/11/93 

4-i 

NV 
V 
V 

NV 
V 

NV 
V 

NV 
V 
V 
V 

NV 

NV 
V 

NV 
NV 
NV 
V 

NV 
V 

NV 
V 

NV 
V 

NV 

NV 
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12-3 
12-3 
12-3 
12-3 
12-3 

12-5 
12-6 

12-6 
12-7 
12-6 
12-6 
12-6 

12-4 
12-4 
12-5 
12-5 
12-5 
12-5 
12-5 
12-7 

12-4 
12-4 

12-4 
12-4 

12-3 

12-4 

12-5 
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4.0 GROSS ALPHA AND GROSS BETA DETERMINATION DATA VALIDATION 

4.1 DATA PACKAGE COMPLETENESS 

The following data packages (SDG Nos.) were submitted for 
validation and found to be complete: 

B09363 B097FO B097G6 

4.2 HOLDING TIMES 

Holding times are calculated from Chain-of-Custody forms to 
determine the validity of the results. The maximum holding time 
for this analysis is six months. 

All holding times were acceptable. 

4.3 INSTRUMENT CALIBRATION AND PERFORMANCE 

Instrument calibration is performed to establish that the 
gas proportional counter used for gross alpha and gross beta 
determination is capable of producing acceptable and reliable 
analytical data. The initial calibration was performed according 
to manufacturer's recommendations and consists of an instrument 
efficiency determination as a function of alpha or beta particle 
energy, and as a function of the mass of material submitted for 
counting. Continuing calibration checks are performed to verify 
that instrument performance is stable and reproducible on a day­
to-day basis. 

Calibration certificates provided for detectors used for 
gross alpha and beta analysis in SDG Nos. B09363 and B097FO were 
dated March 1990. However, the current Westinghouse-Hanford 
guidelines require an annual calibration for each detector used. 
Continuing calibration data for SDG Nos. B09363 and B097FO did 
not include daily checksource counts, checksource identification 
or weekly background counts before and after sample analysis. 
Due to these deficiencies, all validated gross alpha and beta 
results in SDG Nos. B09363 and B097FO were rejected and flagged 
"R". 

Due to background counts outside QC limits, all validated 
gross alpha and beta results in sample number B09365 in SDG No. 
B09363 were rejected and flagged "R". 

The checksources used for continuing calibrations in SDG No. 
B097G6 were not identified by nuclide and activity, therefore, 

4-1 
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all validated gross alpha and beta results were qualified as 
estimates and flagged "J". 

All missing data were requested but were not available. 

All other calibration results, including efficiency checks 
and background counts, were acceptable. 

4.4 ACCURACY 

Accuracy was evaluated by analyzing soil or distilled water 
samples spiked with known amounts of alpha or beta emitting 
radionuclides. The sample activity as determined by analysis is 
compared to the known activity to assess accuracy. Acceptable 
accuracy of spiked sample data must fall within a range of 80 to 
120 percent. If spiked sample results were outside this range, 
the associated data were qualified as estimated detects and 
flagged "J" or estimated non-detects and flagged "UJ". 

All accuracy results were acceptable. 

4.5 PRECISION 

Analytical precision is expressed by the RPO between the 
recoveries of duplicate matrix spike analyses performed on a 
sample. When the laboratory has not performed duplicate spike 
analyses, precision may also be assessed using unspiked duplicate 
sample analyses. Replicates with activities greater than five 
times the LLD and with an RPO less than 35 percent are 
acceptable. If one or both duplicate activities are <5xLLD, a 
control limit of 2XLLD is used. If replicate values are both 
below the LLD, no control limit is applicable. If the RPO is 
outside the applicable control limit, associated results are 
qualified as estimated detects and flagged "J" or estimated non­
detects and flagged "UJ". 

All precision results were acceptable. 

4.6 BLANK SAMPLES 

Blank samples are analyzed to determine if positive results 
are due to laboratory reagent, sample container, or detector 
contamination. 

All blank results were acceptable. 

4.7 ANALYTE QUAN'l'ITATION AND REPORTED DETECTION LIMITS 

Analyte quantitation and detection limits were recalculated 
for all samples in each data package to verify their accuracy. 
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All analyte quantitation and reported detection limits were 
acceptable. 

4.8 OVERALL ASSESSMENT AND SUMMARY 

A review of instrument continuing calibration information 
and QC data indicates that instrument performance was adequate 
for these analyses. All validated gross alpha and beta results 
in SDG Nos. B09363 and B097FO were rejected and flagged "R" due 
to lack of calibration documentation. Rejected data are invalid 
and cannot be used for any purpose. Due to the checksource not 
being identified, all validated gross alpha and beta results in 
SDG No. B097G6 were qualified as estimates and flagged "J". Data 
qualified as estimated and flagged "J" are valid and usable for 
limited purposes only. All other validated QC data are 
considered to be acceptable and usable for all purposes. 
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5.0 ALPHA SPECTROSCOPY DATA VALIDATION 

5.1 DATA PACKAGE COMPLETENESS 

The following data packages (SDG Nos.) were submitted for 
validation and found to be complete: 

B09363 B097FO B097G6 

5.2 HOLDXNG TXMES 

Holding times are calculated from Chain-of-Custody forms to 
determine the validity of the results. The maximum holding time 
for this analysis is six months. 

All holding times were acceptable. 

5.3 INSTRUMENT CALIBRATION AND PERFORMANCE 

Instrument calibration is performed to establish that the 
alpha spectroscopy system used is capable of producing acceptable 
and reliable analytical data. Continuing calibration checks are 
performed to verify that instrument performance is stable and 
reproducible on a day-to-day basis. The calibration consists of 
an instrument efficiency determination for each alpha 
radionuclide region of interest, and a system resolution 
assessment as measured by the full-width at half maximum for each 
peak. 

Due to a lack of an annual calibration, daily checksource 
counts, checksource identification and weekly background checks 
before and after analysis, all validated alpha spectroscopy 
results in SDG Nos. B09363 and B097FO were rejected and flagged 
"R II • 

Due to the lack of daily checksource count and weekly 
background checks before and after analysis, all validated alpha 
spectroscopy results in SDG No. B097G6 were rejected and flagged 
"R". 

Due to lack of weekly background checks, all validated 
results in SDG No. B097FO were rejected and flagged "R". 

Due to the continuing calibration checksource not being 
identified by nuclide and activity, all validated plutonium-241 
results were qualified as estimates and flagged "J". 
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Peak width (resolution) in the continuing calibration was 
above the 20 KeV control limit for SDG No. B097G6, therefore, all 
validated alpha spectroscopy results were qualified as estimates 
and flagged "J". 

All missing data were requested but were not available. 

All other calibration results, including efficiency checks 
and background counts, were acceptable. 

5.4 ACCURACY 

Accuracy was evaluated by analyzing soil or distilled water 
samples spiked with known amounts of alpha emitting 
radionuclides. The sample activity as determined by analysis is 
compared to the known activity to assess accuracy. The 
acceptable matrix spike or Laboratory control Sample recovery 
range is 80 to 120 percent, while that for radiometric yields is 
30 to 105%. Spike sample results outside the above ranges 
resulted in qualification of the associated data as estimated and 
flagged "J/UJ". 

Due to low LCS recovery results, all plutonium-241 results 
for all samples in SDG No. B097F0 and all uranium-235 results for 
all samples in SDG No. B097G6 were qualified as estimates and 
flagged "J". 

Due to a lack of LCS data, all validated plutonium-238 
results in all data packages and plutonium-241 results in SDG No. 
B097G6 were qualified as estimates and flagged "J". 

Due to high LCS recovery results, all validated plutonium-
239/240 results for all samples in SDG No. B097F0 were qualified 
as estimates and flagged "J". 

Due to high radiometric yields, all nickel-63 results in 
sample number B097G8 in SDG No. B097F0 were qualified as 
estimates and flagged "J". 

Due to low radiometric yields, all plutonium-241 results in 
sample number B09364 in SDG No. B09363, all plutonium results in 
sample number B097G8 in SDG No. B097F0, and all americium-241 
results in sample number B097G7 in SDG No. B097G6 were rejected 
and flagged "R". 

All missing data were requested but were not available. 

All other accuracy results were acceptable. 

5.5 PRECISION 

Analytical precision is expressed by the RPO between the 
recoveries of duplicate matrix spike analyses performed on a 
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sample. When the laboratory has not performed duplicate spike 
analyses, precision may also be assessed using unspiked duplicate 
samples. Replicates with a RPO less than 35 percent are 
acceptable. If one or both duplicate activities are <5xLLD, a 
control limit of 2xLLD is used. If replicate values are both 
below the LLD, no control limit is applicable. If the RPO is 
outside the applicable control limit, associated results are 
qualified as estimated detects and flagged "J" or estimated non­
detects and flagged "UJ". 

All precision results were acceptable. 

5.6 BLANK SAMPLES 

Blank samples are analyzed to determine if positive results 
are due to laboratory reagent, sample container, or detector 
contamination. 

All blank results were acceptable. 

5.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

Analyte quantitation and detection limits were recalculated 
for all samples in each data package to verify their accuracy. 

All analyte quantitation and reported detection limits were 
acceptable. 

5.8 OVERALL ASSESSMENT AND SUMMARY 

A complete review of all QC and calibration data indicates 
that overall system performance was inadequate. Due to lack of 
annual calibration, daily checksource counts, checksource 
identification and weekly background checks, all validated alpha 
spectroscopy results were rejected and flagged "R". Due to low 
radiometric yields, all plutonium-241 results in sample number 
B09364 in SDG No. B09363, all plutonium results in sample number 
B097G8 in SDG No. B097F0, and all americium-241 results in sample 
number B097G7 in SDG No. B097G6 were rejected and flagged "R". 
Rejected data are unusable for all purposes. Due to peak width 
in the continuing calibration being above the control limit for 
SDG No. B097G6, all alpha spectroscopy results were qualified as 
estimates and flagged "J". Due to LCS recovery results outside 
of QC limits, alpha spectroscopy results in several validated 
samples were qualified as estimates and flagged "J". Due to 
continuing calibration checksource not being identified by 
nuclide and activity, all validated plutonium-241 results were 
qualified as estimates and flagged "J". All results qualified as 
estimates are usable for limited purposes only. All other QC 
data are considered to be acceptable and usable for all purposes. 
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6.0 GAMMA SPECTROSCOPY DATA VALIDATION 

6.1 DATA PACKAGE COMPLETENESS 

The following data packages (SDG Nos.) were submitted for 
validation and found to be complete: 

B09363 B097FO B097G6 

6.2 HOLDING TXMES 

Holding times are calculated from Chain-of-Custody forms to 
determine the validity of the results. The maximum holding time 
for this analysis is six months. 

All holding times were acceptable. 

6.3 INSTRUMENT CALIBRATION AND PERFORMANCE 

Instrument calibration is performed to establish that the 
gamma spectroscopy system used is capable of producing acceptable 
and reliable analytical data. The initial calibration was 
performed according to manufacturer's recommendations and 
consists of an instrument efficiency determination for each gamma 
radionuclide region of interest, and a system resolution 
assessment as measured by the full-width at half maximum for each 
peak. Initial calibration was performed for each counting 
geometry used during the analysis of Westinghouse-Hanford 
samples. Continuing calibration checks are performed to verify 
that instrument performance is stable and reproducible on a day­
to-day basis. 

Due to a lack of daily checksource counts and weekly 
background counts before and after sample analysis, all 
associated gamma spectroscopy results were rejected and flagged 
"R II • 

Due to a lack of annual calibration data for Gamma 
Spectroscopy Liquid Marinelli Detector #3, all associated gamma 
spectroscopy results for sample numbers B097F2, B097F4 and B097GO 
in SDG No. B097FO were rejected and flagged "R". 

Due to the continuing calibration checksource not being 
identified by nuclide and activity, all validated sample results 
in all data packages were qualified as estimates and flagged "J". 

All missing data were requested but were not available. 
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All other calibration results, including efficiency checks 
and background counts, were acceptable. 

6 • 4 ACCURACY 

Accuracy was evaluated by analyzing soil or distilled water 
samples spiked with known amounts of gamma emitting 
radionuclides. The sample activity as determined by sample 
analysis is compared to the known activity to assess accuracy. 
The acceptable spiked recovery range is 80 to 120 percent. If 
spiked sample results were outside this range the associated data 
were qualified as estimated and flagged "J/UJ". 

All accuracy results were acceptable. 

6.5 PRECISION 

Analytical precision is expressed by the RPO between the 
recoveries of duplicate matrix spike analyses performed on a 
sample. When the laboratory has not performed duplicate spike 
analyses, precision may also be assessed using unspiked duplicate 
sample analyses. Replicates with a RPD less than 35 percent are 
acceptable. If one or both duplicate activities are <5xLLD, a 
control limit of 2xLLD is used. If replicate values are both 
below the LLD, no control limit is applicable. If the RPD is 
outside the applicable control limit, associated results are 
qualified as estimated detects and flagged "J" or estimated non­
detects and flagged "UJ". 

All precision results were acceptable. 

6.6 BLANK SAMPLES 

Blank samples are analyzed to determine if positive results 
are due to laboratory reagent, sample container, or detector 
contamination. 

All blank results were acceptable. 

6.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

Analyte quantitation and detection limits were recalculated 
for all samples in each data package to verify their accuracy. 

All analyte quantitation and reported detection limits were 
acceptable. 
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6.8 OVERALL ASSESSMENT AND SUMMARY 

A review of instrument continuing calibration information 
and QC data indicates that instrument performance was inadequate 
for these analyses. Due to a lack of continuing calibration 
checksource and background counts, sample results in all data 
packages were rejected and flagged "R". Due to a lack of annual 
calibration data for Detector #3, results for sample numbers 
B097F2, B097F4 and B097GO in SDG No. B097FO were rejected and 
flagged "R". All rejected results are unusable for all purposes. 
Due to the continuing calibration checksource not being 
identified by nuclide and activity, all validated sample results 
in all data packages were qualified as estimates and flagged "J". 
Estimated data are considered usable for limited purposes only. 
All other validated QC data are considered to be acceptable and 
usable for all purposes. 
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7.0 STRONTIUM-90 DETERMINATION DATA VALIDATION 

7.1 DATA PACKAGE COMPLETENESS 

The following data packages (SDG Nos.) were submitted for 
validation and found to be complete: 

B09363 B097FO B097G6 

7.2 HOLDING TIMES 

Holding times are calculated from Chain-of-Custody forms to 
determine the validity of the results. The maximum holding time 
for this analysis i s six months. 

All holding times were acceptable. 

7.3 INSTRUMENT CALIBRATION AND PERFORMANCE 

Instrument calibration is performed to establish that the 
low background counting system used for strontium-90 
determination is capable of producing acceptable and reliable 
analytical data. The initial calibration was performed according 
to manufacturer's recommendations and consists of an instrument 
detection efficiency determination. Continuing calibration 
checks are performed to verify that instrument performance is 
stable and reproducible on a day-to-day basis. 

Due to a lack of daily checksource counts and background 
checks the week before and after analysis, all validated 
strontium-90 results in SDG Nos. B09363 and B097FO were rejected 
and flagged "R". In addition, due to a lack of a detector­
specific annual calibration, all validated strontium-90 sample 
results in SDG Nos. B09363 and B097FO were rejected and flagged 
"R II • 

Due to background counts ouside QC limits, all strontium-90 
results in sample number B09365 in SDG No. B09363 were rejected 
and flagged "R". 

Since the continuing calibration checksource was not 
identified by nuclide and activity, all validated strontium-90 
results were qualified as estimates and flagged "J". 

All missing data were requested but were not available. 
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All other calibration results, including efficiency checks 
and background counts, were acceptable. 

7.4 ACCURACY 

All spike recoveries should be within the specified QC range 
of 80 to 120 percent, while all radiotraced samples should show a 
radiometric yield or recovery between 30 and 105%. Spiked sample 
results outside the above ranges resulted in qualification of the 
associated data as estimated "J". 

All accuracy results were acceptable. 

7.5 PRECISION 

Analytical precision is expressed by the RPO between the 
recoveries of duplicate matrix spike analyses performed on a 
sample. When the laboratory has not performed duplicate spike 
analyses, precision may also be assessed using unspiked duplicate 
sample analyses. Replicates with an RPO less than 35 percent are 
acceptable. If one or both duplicate activities are <5xLLD, a 
control limit of 2xLLD is used. If replicate values are both 
below the LLD, no control limit is applicable. If the RPD is 
outside the applicable control limit, associated results are 
qualified as estimated detects and flagged "J" or estimated non­
detects and flagged "UJ". 

All precision results were acceptable. 

7.6 BLANK SAMPLES 

Blank samples are analyzed to determine if positive results 
may be due to laboratory reagent, sample container, or detector 
contamination. 

All blank results were acceptable. 

7.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

Analyte quantitation and detection limits were recalculated 
for all samples in each data delivery package to verify their 
accuracy. 

All analyte quantitation and reported detection limits were 
acceptable. 

7.8 OVERALL ASSESSMENT AND SUMMARY 

A review of instrument continuing calibration information 
and QC data indicates that instrument performance was inadequate 
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for these analyses. Due to lack of calibration data, all 
validated strontium-90 results in SDG Nos. B09363 and B097FO were 
rejected and flagged "R". Due to bac~ground counts outside of QC 
limits, the strontium-90 result in sample number B09365 in SDG 
No. B09363 was rejected and flagged "R". Rejected data are 
unusable for all purposes. Since the continuing calibration 
checksource was not identified by nuclide and activity, all 
validated strontium-90 results were qualified as estimates and 
flagged "J". Results qualified as estimates are usable for 
limited purposes. All other QC data are considered to be valid 
and usable for all purposes. 
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a.o TECHNETIUM-99 DETERMINATION DATA VALIDATION 

8.1 DATA PACKAGE COMPLETENESS 

The following data packages (SDG Nos.) were submitted for 
validation and found to be complete: 

B09363 B097FO B097G6 

8.2 HOLDXNG TIMES 

Holding times are calculated from Chain-of-Custody forms to 
determine the validity of the results. The maximum holding time 
for this analysis is six months. 

All holding times were acceptable. 

8.3 INSTRUMENT CALIBRATION AND PERFORMANCE 

Instrument calibration is performed to establish that the 
low background counting system used for technetium-99 
determination is capable of producing acceptable and reliable 
analytical data. The initial calibration was performed according 
to manufacturer's recommendations and consists of an instrument 
detection efficiency determination. continuing calibration 
checks are performed to verify that instrument performance is 
stable and reproducible on a day-to-day basis. 

Due to lack of a detector-specific annual calibration, daily 
checksource counts and background counts taken before and after 
analysis, all validated technetium-99 sample results in SDG Nos. 
B09363 and B097FO were rejected and flagged "R". 

Due to checksource counts outside QC limits, all validated 
technetium-99 results in SDG No. B097G6 were rejected and flagged 
"R" . 

Due to the continuing calibration checksource not being 
identified by nuclide and activity, all validated technetium-99 
results in all data packages were qualified as estimates and 
flagged "J". 

All missing data were requested but were not available. 

All other calibration results, including efficiency checks 
and background counts, were acceptable. 
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8.4 ACCURACY 

All spike recoveries should be within the specified QC range 
of 80 to 120 percent, while all radiotraced samples should show a 
radiometric yield or recovery between 30 and 105%. Spiked sample 
results outside the above ranges resulted in qualification of the 
associated data as estimated. 

All accuracy results were acceptable. 

8.5 PRECISION 

Analytical precision is expressed by the RPO between the 
recoveries of duplicate matrix spike analyses performed on a 
sample. When the laboratory has not performed duplicate spike 
analyses, precision may also be assessed using unspiked duplicate 
sample analyses. Replicates with an RPO less than 35 percent are 
acceptable. If one or both duplicate activities are <5xLLD, a 
control limit of 2xLLD is used. If replicate values are both 
below the LLD, no control limit is applicable. If the RPD is 
outside the applicable control limit, associated results are 
qualified as estimated detects and flagged "J" or estimated non­
detects and flagged "UJ". 

All precision results were acceptable. 

8.6 BLANlt SAMPLES 

Blank samples are analyzed to determine if positive results 
may be due to laboratory reagent, sample container, or detector 
contamination. 

All blank results were acceptable. 

8.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

Analyte quantitation and detection limits were recalculated 
for all samples in each data delivery package to verify their 
accuracy. All analyte quantitation and reported detection limits 
were acceptable. 

a.a OVERALL ASSESSMENT AND SUMMARY 

A review of instrument continuing calibration information 
and QC data indicates that instrument performance was adequate 
for these analyses. Due to lack of detector-specific annual 
calibration, daily checksource counts and background counts taken 
before and after analysis, all validated technetium-99 results in 
two data packages were rejected and flagged "R". Due to 
checksource counts outside of QC limits, all validated 
techenetium-99 results in one data package were rejected and 
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flagged "R". All rejected results are unusable for all purposes. 
Due to continuing calibration checksource not being identified by 
nuclide and activity, all validated t~chnetium-99 in all data 
packages were qualified as estimates and flagged "J". All data 
qualified as estimates are usable for limited purposes only. All 
other QC data are considered to be acceptable and usable for all 
purposes. 
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9.0 CARBON-14 DETERMINATION DATA VALIDATION 

9.1 DATA PACKAGE COMPLETENESS 

The following data packages (SDG Nos.) were submitted for 
validation and found to be complete: 

B09363 B097FO B097G6 

9.2 HOLDING TIMES 

Holding times are calculated from Chain-of-Custody forms to 
determine the validity of the results. The maximum holding time 
for this analysis is six months. 

All holding times were acceptable. 

9.3 INSTRUMENT CALIBRATION AND PERFORMANCE 

Instrument calibration is performed to establish that the 
low background liquid scintillation counting system used for 
carbon-14 determination is capable of producing acceptable and 
reliable analytical data. The initial calibration was performed 
according to manufacturer's recommendations and consists of an 
instrument efficiency determination for each applicable 
radionuclide. Continuing calibration checks are performed to 
verify that instrument performance is stable and reproducible on 
a day-to-day basis. 

Due to lack of daily checksource counts, all validated 
carbon-14 results in SDG No. B097G6 were rejected and flagged 
"R II • 

Due to lack of daily checksource counts and weekly 
background counts, all validated carbon-14 results in SDG Nos. 
B09363 and B097FO were rejected and flagged "R". 

Due to the continuing calibration checksource not being 
identified by nuclide and activity, all validated carbon-14 
results in all data packages were qualified as estimates and 
flagged "J". 

All missing data were requested but were not available. 

All other calibration results, including efficiency checks 
and background counts, ·were acceptable. 
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9.4 ACCURACY 

All spike recoveries should be wjthin the specified QC range 
of 80 to 120 percent, while all radiometric yields should fall 
within the range of 30 to 105%. Spiked sample results outside 
the above ranges resulted in qualification of the associated data 
as estimated and flagged "J/UJ". 

All accuracy results were acceptable. 

9.5 PRECISION 

Analytical precision is expressed by the RPD between the 
recoveries of duplicate matrix spike analyses performed on a 
sample. When the laboratory has not performed duplicate spike 
analyses, precision may also be assessed using unspiked duplicate 
sample analyses. Replicates with a RPD less than 35 percent are 
acceptable. If one or both duplicate activities are <5xLLD, a 
control limit of 2xLLD is used. If replicate values are both 
below the LLD, no control limit is applicable. If the RPO is 
outside the applicable control limit, associated results are 
qualified as estimated detects and flagged "J" or estimated non­
detects and flagged "UJ". 

All precision results were acceptable. 

9.6 BLANK SAMPLES 

Blank samples are analyzed to determine if positive results 
may be due to laboratory reagent, sample container, or detector 
contamination. 

All blank results were acceptable. 

9.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

Analyte quantitation and detection limits were recalculated 
for all samples in each data delivery package to verify their 
accuracy. 

All analyte quantitation and reported detection limits were 
acceptable. 

9.8 OVERALL ASSESSMENT AND SUMMARY 

A review of instrument performance and calibration indicates 
that the overall system performance is inadequate. Due to lack 
of checksource counts, all validated carbon-14 results in SDG No. 
B097G6 were rejected and flagged "R". Due to lack of daily 
checksource counts and weekly background counts, all validated 
carbon-14 results in SDG Nos. B09363 and B097F0 were rejected and 
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flagged "R". Rejected data are unusable for all purposes. Due 
to the continuing calibration checksource not being identified by 
nuclide and activity, ' all validated c~rbon-14 results in all data 
packages were qualified as estimates and flagged "J". Data 
qualified as estimates are usable for limited purposes. All 
other QC data are considered to be acceptable and usable for all 
purposes. 
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10.0 TRITIUM DETERMINATION DATA VALIDATION 

10.1 DATA PACKAGE COMPLETENESS 

The following data packages (SDG Nos.) were submitted for 
validation and found to be complete: 

B09363 B097FO B097G6 

10.2 HOLDING TIMES 

Holding times are calculated from Chain-of-Custody forms to 
determine the validity of the results. The maximum holding time 
for this analysis is six months. 

All holding times were acceptable. 

10.3 INSTRUMENT CALIBRATION AND PERFORMANCE 

Instrument calibration is performed to establish that the 
low background liquid scintillation counting system used for 
tritium determination is capable of producing acceptable and 
reliable analytical data. The initial calibration was performed 
according to manufacturer's recommendations and consists of an 
instrument efficiency determination for each applicable 
radionuclide. continuing calibration checks are performed to 
verify that instrument performance is stable and reproducible on 
a day-to-day basis. 

Due to lack of daily checksource counts, all validated 
tritium results in SDG Nos. B09363 and B097FO were rejected and 
flagged "R". 

Due to the continuing calibration data containing no 
reference to a particular instrument, all validated tritium 
results in SDG No. B097FO were rejected and flagged "R". 

Due to lack of weekly background checks, all validated 
tritium results in SDG No. B097FO were rejected and flagged "R". 

Due to the continuing calibration checksource not being 
identified by nuclide or activity, all validated tritium results 
in all data packages were qualified as estimates and flagged "J" . 

All missing data were requested but were not available. 
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All other calibration results, including efficiency checks 
and background counts, were acceptable. 

10.4 ACCURACY 

All spike recoveries should be within the specified QC range 
of 80 to 120 percent, while all radiometric yields should fall 
within the range of 30 to 105%. Spiked sample results outside 
the above ranges resulted in qualification of the associated data 
as estimated detects and flagged "J" or estimated non-detects and 
flagged "UJ". 

All accuracy results were acceptable. 

10.5 PRECISION 

Analytical precision is expressed by the RPO between the 
recoveries of duplicate matrix spike analyses performed on a 
sample. When the laboratory has not performed duplicate spike 
analyses, precision may also be assessed using unspiked duplicate 
sample analyses. Replicates with a RPO less than 35 percent are 
acceptable. If one or both duplicate activities are <SxLLD, a 
control limit of 2xLLD is used. If replicate values are both 
below the LLD, no control limit is applicable. If the RPD is 
outside the applicable control limit, associated results are 
qualified as estimated detects and flagged "J" or estimated non­
detects and flagged "UJ". 

All precision results were acceptable. 

10.6 BLANK SAMPLES 

Blank samples are analyzed to determine if positive results 
may be due to laboratory reagent, sample container, or detector 
contamination. 

All blank results were acceptable. 

10.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

Analyte quantitation and detection limits were recalculated 
for all samples in each data delivery package to verify their 
accuracy. 

All analyte quantitation and reported detection limits and 
sample results were acceptable. 
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10.8 OVERALL ASSESSMENT AND SUMMARY 

A review of instrument performance and calibration indicates 
that the overall system performance is inadequate. Due to lack 
of daily checksource counts, all validated tritium results in two 
data packages were rejected and flagged "R". Due to lack of 
weekly background checks, all validated tritium results in one 
data package were rejected and flagged "R". Due to the 
continuing calibration data containing no reference to a 
particular instrument, all validated tritium results in one data 
package were rejected and flagged "R". Rejected data are 
unusable for all purposes. Due to the continuing calibration 
checksource not being identified by nuclide or activity, all 
validated tritium results in all data packages were qualified as 
estimates and flagged "J". Estimated data are considered usable 
for limited purposes only. All other QC data are considered to 
be acceptable and usable for all purposes. 
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11.0 NICKEL-63 DETERMINATION DATA VALIDATION 

11.1 DATA PACKAGE COMPLETENESS 

The following data packages (SDG Nos.) were submitted for 
validation and found to be complete: 

B09363 B097FO B097G6 

11.2 HOLDING TIMES 

Holding times are calculated from Chain-of-Custody forms to 
determine the validity of the results. The maximum holding time 
for this analysis is six months. 

All holding times were acceptable. 

11.3 INSTRUMENT CALIBRATION AND PERFORMANCE 

Instrument calibration is performed to establish that the 
low background liquid scintillation counting system used for 
nickel-63 determination is capable of producing acceptable and 
reliable analytical data. The initial calibration was performed 
according to manufacturer's recommendations and consists of an 
instrument efficiency determination for each applicable 
radionuclide. Continuing calibration checks are performed to 
verify that instrument performance is stable and reproducible on 
a day-to-day basis. 

Due to a lack of daily checksource counts, all validated 
nickel-63 results in SDG No. B097G6 were rejected and flagged 
"R". 

Due to a lack of weekly background counts, all validated 
nickel-63 results in SDG Nos. B09363 and B097FO were rejected and 
flagged "R". 

Due to the continuing calibration checksource not being 
identified by nuclide and activity, all validated nickel-63 
results in SDG Nos. B09363 and B097FO were qualified as estimates 
and flagged 11 J 11

• 

All missing data were requested but were not available. 

All other calibration results, including efficiency checks 
and background counts, were acceptable. 
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11. 4 ACCURACY 

All spike recoveries should be- within the specified QC range 
of 80 to 120 percent, while all radiometric yields should fall 
within the range of 30 to 105%. Spiked sample results outside 
the above ranges resulted in qualification of the associated data 
as estimated detects and flagged "J" or estimated non-detects and 
flagged "UJ". 

All accuracy results were acceptable. 

11.S PRECISION 

Analytical precision is expressed by the RPD between the 
recoveries of duplicate matrix spike analyses performed on a 
sample. When the laboratory has not performed duplicate spike 
analyses, precision may also be assessed using unspiked duplicate 
sample analyses. Replicates with a RPD less than 35 percent are 
acceptable. If one or both duplicate activities are <5xLLD, a 
control limit of 2xLLD is used. If replicate values are both 
below the LLD, no control limit is applicable. If the RPD is 
outside the applicable control limit, associated results are 
qualified as estimated detects and flagged "J" or estimated non­
detects and flagged "UJ". 

All precision results were acceptable. 

11.6 BLANK SAMPLES 

Blank samples are analyzed to determine if positive results 
may be due to laboratory reagent, sample container, or detector 
contamination. 

All blank results were acceptable. 

11.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

Analyte quantitation and detection limits were recalculated 
for all samples in each data delivery package to verify their 
accuracy. 

All analyte quantitation and reported detection limits and 
sample results were acceptable. 

11.8 OVERALL ASSESSMENT AND SUKKARY 

A review of instrument performance and calibration indicates 
that the overall system performance is inadequate. Due to a lack 
of daily checksource counts, all validated nickel-63 results in 
one data package were rejected and flagged "R". Due to a lack of 
weekly background counts, all validated nickel-63 results in two 
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data packages were rejected and flagged "R". Rejected data are 
unusable for all purposes. Due to the continuing calibration 
checksource not being identified by- nuclide and activity, all 
validated nickel-63 results in two data packages were qualified 
as estimates and flagged "J". Data qualified as estimates are 
usable for limited purposes only. All other QC data are 
considered to be acceptable and usable for all purposes. 
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12.0 IODINE-129 X-RAY SPECTROSCOPY DATA VALIDATION 

12.1 DATA PACKAGE COMPLETENESS 

The following data packages (SDG Nos.) were submitted for 
validation and found to be complete: 

B09363 B097FO B097G6 

12.2 HOLDING TIMES 

Holding times are calculated from Chain-of-Custody forms to 
determine the validity of the results. The maximum holding time 
for this analysis is six months. 

All holding times were acceptable. 

12.3 INSTRUMENT CALIBRATION AND PERFORMANCE 

Instrument calibration is performed to establish that the 
X-ray spectroscopy system used is capable of producing acceptable 
and reliable analytical data. The initial calibration was 
performed according to manufacturer's recommendations and 
consists of an instrument efficiency determination for each 
radionuclide region of interest. Initial calibration was 
performed for each counting geometry used during the analysis of 
Westinghouse-Hanford samples. continuing calibration checks are 
performed to verify that instrument performance is stable and 
reproducible. 

Due to a lack of calibration data, all validated iodine-129 
x-ray spectroscopy sample results in all data packages were 
rejected and flagged "R". 

All missing data were requested but were not available. 

All other calibration results, including efficiency checks 
and background counts, were acceptable. 

12 • 4 ACCURACY 

Accuracy was evaluated by analyzing soil or distilled water 
samples spiked with known amounts of X-ray emitting 
radionuclides. The sample activity as determined by sample 
analysis is compared to the known activity to assess accuracy. 
The acceptable spiked recovery range is 80 to 120 percent. If 

12-1 



r-·,·1 i 3r 1 •') 017t. 
~,, fl 1l t .. k.1 I.I 

WHC-SD-EN-TI-233, Rev. 0 

spiked sample results were outside this range the associated data 
were qualified as estimated detects and flagged "J" or estimated 
non-detects and flagged "UJ". 

All accuracy results were acceptable. 

12.5 PRECISION 

Analytical precision is expressed by the RPD between the 
recoveries of duplicate matrix spike analyses performed on a 
·sample. When the laboratory has not performed duplicate spike 
analyses, precision may also be assessed using unspiked duplicate 
sample analyses. Replicates with a RPO less than 35 percent are 
acceptable. If one or both duplicate activities are <SxLLD, a 
control limit of 2xLLD is used. If replicate values are both 
below the LLD, no control limit is applicable. If the RPD is 
outside the applicable control limit, associated results are 
qualified as estimated detects and flagged "J" or estimated non­
detects and flagged "UJ". 

All precision results were acceptable. 

12.6 BLANK SAMPLES 

Blank samples are analyzed to determine if positive results 
may be due to laboratory reagent, sample container, or detector 
contamination. 

All blank results were acceptable. 

12.7 ANALYTE QUANTITATION AND REPORTED DETECTION LIMITS 

Analyte quantitation and detection limits were recalculated 
for all samples in each data delivery package to verify their 
accuracy. 

All analyte quantitation and reported detection limits and 
sample results were acceptable. 

12.8 OVERALL ASSESSMENT AHD SUMMARY 

A review of instrument continuing calibration information 
and QC data indicates that instrument performance was inadequate 
for these analyses. Due to a lack of calibration data, all 
validated iodine-129 results in all data packages were rejected 
and flagged "R". Rejected data are invalid and unusable for any 
purpose. All other QC data are considered to be acceptable and 
usable for all purposes. 
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+-2 standard deviations) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case ISDG: 809363 
Sample Number 809363 809364 809365 809366 
Location 199-05-30 199-05-30 199-05-30 EB1 
Remarks NV OUP NV,EB 
Sample Date 08/24/93 08/24/93 08/24/93 08/25/93 
Radiochemistry Analysis Result a Result a Result a Result 
Gross Alpha 9.9 J 8.8 R 11 R 1.1 
Gross Beta 20 51 R 17 R 3.0 
Tritium 0.028 u 0.040 R 0.028 R 0.026 
Carbon-14 -2.6 u -7.5 R -11 R -11 
Nickel-63 4.5 J 6.8 R 6.9 R 15 
Strontium-90 0.031 u -0.1 R 0.052 R -0.31 
Technetium-99 0.091 u 0.060 R 0.048 R 0.11 
lodine-129 0.58 u 0.43 R 1.2 R 0.64 
Uranium-233/234 0.57 0.51 R 0.52 R 0.10 
Uranium-235 0.024 u -0.013 R 0.015 R 0.031 
Uranlum-238 0.58 0 R 0.5 R 0.064 
Plutonium-238 -0.004 u 0.009 R 0.006 R 0 
Plutonium-239/240 0 u 0.004 R 0.004 R 0 
Plutonium-241 2.8 u 1.3 R 1.2 R -3.0 
Americium-241 0.031 u 0.063 R 0.021 R 0.009 
Sodium-22 N/D u N/D R N/O R N/D 
Potassium-40 9.3 12 R 11 R 0.39 
Manganese-54 N/D u N/D R N/D R N/D 
lron-59 N/D u N/D R N/O R N/D 
Cobalt-58 N/D u N/D R N/D R N/D 
Cobalt-60 N/D u N/D R N/D R N/D 
Niobium-94 N/D u N/D R N/D R N/D 
Ruthenlum-103 N/D u N/D R N/D R N/D 
Ruthenlum-106 N/D u N/D R N/D R N/D 
Tin-113 N/D u N/D R N/D R N/D 
Cesium-134 N/D u N/D R N/D R N/D 
Ceslum-137 N/D u N/D R N/D R N/D 
Cerium-144 N/D u N/D R N/D R N/D 
Europium-152 N/D u N/D R N/D R N/D 
Europium-154 N/D u N/D R N/D R N/D 
Europlum-155 N/D u N/D R N/D R N/D 
Radlum-226 0.42 0.55 R 0.47 R 0.077 
Radium-228 0.76 0.81 R 0.74 R 0.15 
Thorium-228 0.61 0.95 R 0.65 R 0.091 
Thorium-232 0.76 0.81 R 0.74 R 0.15 

a 
u 
J 
u 
u 
J 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 

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

NV • Not Validated, DUP • Duplicate, EB • Equipment Blank, N/D • Not Detected 

809367 
199-05-30 
NV 
08/25/93 
Result a 

7.5 J 
26 

5.0 
4.1 u 
170 

0.85 J 
0.10 u 

-0.044 u 
0.37 

0.011 u 
0.38 

-0.027 u 
0.087 

-1.1 u 
0.036 J 

N/D u 
11 

N/D u 
N/D u 
N/D u 
1.9 

N/O u 
N/D u 
N/D u 
N/D u 
N/D u 
3.6 

N/D u 
7.9 

0.88 
N/D u 
0.41 
0.76 
0.65 
0.76 

809369 
199-05-30 

08/24/93 
Result a 

7.4 R 
16 R 

0.004 R 
-13.0 R 

6.7 R 
0.087 R 
0.098 R 
0.020 R 
0.47 R 

0.030 R 
0.46 R 

-0.009 R 
0.009 R 

18 R 
0.016 R 

N/D R 
10 R 

N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
0.78 R 
0.54 R 
0.61 R 
0.54 R 

Result a Result a Result 

- -------- - -----, 
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+ - 2 standard deviations) Page_ 1_ of_3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 

l\ia58 I ::>IJ\:.i: tsu~7i-u 
Sample Number B097F0 B097F1 B097F2 B097F3 B097F4 B097F5 8097F6 
Location EB2 SDTSTP2 SDTSTP2 SDTSTP3 SDTSTP3 SDTSTP1 SOTS TP1 
Remarks NV,EB NV NV NV 
Sample Date 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 09/11/93 

I HaOIOCnemlstry Analytes Result IQ Result u H8SUlt IQ Result IQ Result a Result a Result Q 

Gross Alpha 0.80 u 3.4 u 3.1 R 3.7 u 7.9 A 6.6 J 7.6 A 
Gross Beta 3.4 u 11 12 R 14 13 A 14 11 A 
Tritium 0.14 J 0.076 u 0.032 A 0.085 u 0.028 R 0.054 u 0.002 R 
Carbon-14 1.2 u -1.9 IU -7.7 R -7.8 u -6.7 A -5.0 u -3.8 A 

Nlckel-63 0.86 u -0.40 u 1.6 A 1.9 u -0.96 R 1.2 u -1.6 R 
Strontium-90 0 u -0.065 u 0.025 A 0.005 u 0.032 A 0 u 0.014 R 
Technetium-99 0.47 u 0.40 J 0.31 A 0.36 u 0.48 A 0.57 0.46 A 
lodine-129 -0.063 u -0.012 u -0.001 A -0.12 u 0.38 R 0.065 u -0.46 R 
Uranium-233/234 0.064 u 0.26 J 0.41 A 0.47 0.44 A 0.56 0.48 R 
Uranium-235 -0.026 u 0.024 u 0 A 0.029 u 0.017 A 0.019 u 0.020 A 
Uranium-238 0.021 u 0.36 0.39 A 0.40 0.54 A 0.34 0.49 A 
Plutonium-238 0.008 u 0.006 u 0.003 A 0 u 0.011 R 0 u 0 A 
Plutonium-239/240 0.004 u 0.003 u 0 A 0 u 0.051 R 0.005 u 0.006 A 
Plutonium-241 5.4 J 2.5 u 2.0 A 4.0 J 3.6 A 2.0 u 1.4 A 
Americium-241 0.010 u 0.010 u -0.010 A 0.007 u 0.008 R -0.007 u 0 R 
Sodium-22 N/0 u N/0 u N/D A N/D u N/D R N/D u N/D R 
Potassium-40 0.40 10 10 A 12 12 A 11 10 A 
Manganese-54 N/D u N/D u N/D A N/D u N/D A N/D u N/0 A 
lron-59 N/D u N/D u N/D A N/D u N/D R N/D u N/D A 
Cobalt-58 N/D u N/D u N/D A N/0 u N/D A N/0 u N/D A 
Cobalt-60 N/D u N/D u N/D A N/D u N/D A N/D u N/0 A 
Niobium-94- N/D u N/0 u N/D A N/D u N/0 A N/D u N/D A 
Ruthenium-103 N/D u N/D u N/D A N/D u N/D A N/0 u N/D A 
Ruthenium-106 N/D u N/0 u N/D A N/D u N/D A N/D u N/D A 
lln-113 N/D u N/D u N/D R N/D u N/D A N/D u N/D A 
Cesium-134 N/D u N/0 u N/D A N/D u N/D A N/D u N/0 A 
Cesium-137 N/D u 0.30 N/D A N/D u N/D R N/0 u N/D A 
Cerium-144 N/D u N/D u N/D A N/D u N/D A N/D u N/D R 
Europium-152 N/D u N/D u N/D A N/D u N/D A N/D u N/D A 
Europium-154 N/D u N/D u N/D A N/D u N/0 A N/D U N/D A 
t:uropIum-155 NIU IU N/D u N/U H N/D u N/U A N/D u N/U H 

Radlum-226 0.10 0.45 0.42 A 0.43 0.48 A 0.42 0.46 A 
Radium-228 0.14 0.44 0.50 A 0.64 0.71 A 0.75 0.61 A 
Thorium-228 0.10 0.49 0.55 A 0.79 0.64 A 0.62 0.63 A 
Thorium-232 0.14 0.44 0.50 A 0.64 0.71 R 0.75 0.61 R 

SOTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Test Pit, NV = Not Validated, DUP = Duplicate, EB = Equipment Blank, N/D = Not Detected 
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+-2 standard deviations) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case I SDG: B097FO 
Sample Number 8097F7 B097F8 B097F9 
Location SOTS TP1 SOTS TP1 SDTSTP1 
Remarks NV,DUP NV NV 
Sample Date 09/11/93 09/11/93 09/11/93 
Radiochemistry Analytes Result a Result a Result 
Gross Alpha 5.8 J 4.6 u 9.4 
Gross Beta 12 14 14 
Tritium 0.008 u 0.002 u -0.011 
Carbon-14 -4.3 u -7.3 u -3.7 
Nickel-63 1.3 u -1 .5 u -1.1 
Strontium-90 0.009 u 0.15 u -0.85 
Technetium-99 0.48 J 0.37 u 0.64 
lodine-129 0.15 u 0.42 u 4.0 
Uranium-233/234 0.45 0.56 0.39 
Uranium-235 0.061 u 0.13 u 0.040 
Uranium-238 0.43 0.50 0.39 
Plutonium-238 0 u 0 u 0 
Plutonlum-239/240 0.002 u 0 u 0.003 
Plutonium-241 0.53 u 5.0 u 2.1 
Americium-241 0.003 u 0.005 u 0.002 
Soclium-22 N/O u N/O u N/O 
Potassium-40 11 11 9.4 
Manganese-54 N/0 u N/0 u N/0 
lron-59 N/D u N/O u N/O 
Cobalt-58 N/O u N/O u N/O 
Cobalt-60 N/O u N/0 u N/D 
Nlobium-94 N/D u N/O u N/D 
Ruthenlum-103 N/D u N/D u N/D 
Ruthenlum-106 N/D u N/O u N/D 
Tin-113 N/D u N/O u N/D 
Cesium-134 N/D u N/D u N/0 
Ceslum-137 0.056 N/D u N/D 
Cerlum-144 N/D u N/D u N/D 
Europium-152 N/D u N/D u N/D 
Europium-154 N/0 u N/D u N/D 
Europium- 155 N/D u N/0 u N/D 
Radium-226 0.49 0.47 0.40 
Radium-228 0.72 0.68 0.55 
Thorium-228 0.61 0.72 0.58 
Thorium-232 0.72 0.68 0.55 

a 
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 

B097GO B097G1 
SDTSTP1 SDTSTP1 

NV,DUP 
09/11/93 09/11/93 

Result a Result a 
6.3 R 6.4 J 
12 R 11 

0.004 R 0.013 u 
-6.8 R -3.2 u 
-1.5 R -1.8 u 

-0.092 R -0.15 u 
0.63 R 0.61 

-0.13 R -0.085 u 
0.43 R 0.31 

0.018 R -0.014 u 
0.35 R 0.33 

-0.003 R -0.003 u 
0 R 0 u 

0.027 R 1.0 u 
-0.010 R 0.008 u 

N/0 R N/0 u 
9.1 R 8.6 

N/O R N/0 u 
N/O R N/O u 
N/O R N/O u 
N/O R N/O u 
N/O R N/D u 
N/D R N/D u 
N/O R N/D u 
N/O R N/O u 
N/O R N/0 u 
N/O R N/D u 
N/D R N/D u 
N/D R N/D u 
N/D R N/D u 
N/D R N/O u 
0.33 R 0.42 
0.69 R 0.49 
0.52 R 0.66 
0.69 R 0.49 

8097G2 
EB3 
EB 
09/12/93 

Result a 
2.0 R 
1.5 R 

0.023 R 
-4.3 R 
-1.1 R 

0.057 R 
0.42 R 
0.11 R 

0.021 R 
0 R 

0.063 R 
0.002 R 
0.002 R 

1.2 R 
0.016 R 

N/0 R 
0.37 R 
N/0 R 
N/O R 
N/0 R 
N/D R 
N/D R 
N/D R 
N/O R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 
N/D R 

0.093 R 
0.13 R 
0.11 R 
0.13 R 
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B097G3 
105DR SBT TP1 
NV 
09/12/93 

Result a 
8.6 J 
15 

0.014 u 
-5.3 u 
-1.2 u 

-0.14 u 
0.49 J 

0.031 u-
0.38 

0.043 u 
0.48 

0 u 
0.023 J 
0.85 U , 

0.010 u 
N/0 u 

12 
N/0 u 
N/0 u 
N/O u 
N/D u 
N/0 u 
N/0 u 
N/0 u 
N/D u 
N/0 u 
0.63 
N/D u 
N/D u 
N/0 u 
N/D u 
0.50 
0.78 
0.71 
0.78 
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+-2 standard deviations) Page_3_ of_3_ 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TMA 
Case I SDG: B097F0 
Sample Number B097G4 B097G5 B097G8 B097G9 B097H0 
Location 105DR SBT TP1 105DR SBT TP2 105DR SBTTP2 1 OSDR SBT TP2 105DR SBT TP2 
Remarks NV NV I 
Sample Oat~ 09/12/93 09/12/93. 09/12/93 09/12/93 09/12/93 

1 Ra<JIocnemIstry AnaIytes Result u Hesult u Result u Result Q Result u Result u Result IQ 
Gross Alpha 9.4 R 2.6 u 4.0 R 3.9 R 6.0 J 
Gross Beta 15 R 11 15 R 12 R 9.9 J 
Tritium 0.044 R 0.016 u 0.038 R 0.094 R 0.054 u 
Carbon-14 -4.4 R -6.4 u -2.9 R -5.8 R -6.0 u 
Nickel-63 -0.50 R -2.3 u -1.6 R -1.0 R -1.8 u 
Strontium-90 0.033 R -0.037 u 0.070 R -0.055 R 0 u 
Technetium-99 0.57 R 0.39 J 0.47 R 0.53 R 0.40 J 
lodine-129 0.31 R -0.56 u 0.45 R -0.36 R 3.8 u 
\Jranium-233/234 0.61 R 0.33 0.36 R 0.56 R 0.37 
Uranium-235 0.041 R 0 u 0.029 R 0 R 0.050 u 
Uranlum-238 0.42 R 0.43 0.39 R 0.35 R 0.35 
Plutonium-238 0.002 R 0.008 u 0 R 0.012 R 0.006 u 
Plutonlum-239/240 0.002 R 0.003 u 0.004 R 0.009 R 0.004 u 
Plutonium-241 1.9 R 0.044 u 4.0 R 1.6 R 0.94 u 
Americlum-241 -0.007 R 0.002 u -0.002 R 0.024 R 0.006 u 
Sodlum-22 N/D R N/D u N/D R N/D R N/D u 
Potassium-40 12 R 12 10 R 8.7 R 8 
Manganese-54 N/D R N/D u N/D R N/D R N/D u 
lron-59 N/D R N/D u N/D R N/D R N/D u 
Cobalt-58 N/D R N/D u N/D R N/D R N/D u 
Cobalt-60 N/D R N/D u N/D R N/D R N/D u 
Nioblum-94 N/D R N/D u N/D R N/D R N/D u 
Ruthenlum-103 N/D R N/D u N/D R N/D R N/D u 
Ruthenlum-106 N/D R N/D u N/D R N/D R N/D u 
lln-113 N/D R N/D u N/D R N/D R N/D u 
Ceslum-134 N/D R N/D u N/D R N/D R N/D u 
Ceslum-137 0.081 R N/D u N/D R N/D R N/D u 
Cerium-144 N/D R N/D u N/D R N/D R N/D u 
Europium-152 N/D R N/D u N/D R N/D R N/D u 
Europlum-154 N/D R N/D u N/D R N/D R N/D u 
Europlum-155 N/D R N/D u N/D R N/D R N/D u 
Radlum-226 0.47 R 0.59 0.39 R 0.46 R 0.35 
Radlum-228 0.75 R 0.69 0.53 R 0.49 R 0.44 
Thorlum-228 0.74 R 0.84 0.48 R 0.58 R 0.66 
Thorlum-232 0.75 R 0.69 0.53 R 0.49 R 0.44 

~rm~ TP = ~otih1m Oichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Teat Pit, NV= Not Validated, DUP = Duplicate, EB = Equipment Blank, N/D = Not Detected 
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+ - 2 standard deviations) 

Project: WESTINGHOUSE-HANFORD 
Laboratory: TELEDYNE 
Case I SDG: B097G6 
Sample Number B097G6 B097G7 
Location SDTSTP1 105DR SBT TP2 
Remarks SPLIT SPLIT 
Sample Date 09/11/93 09/12/93 
Radiochemistry Analysis Result a Result a Result a Result 
Gross Alpha 7.3 J 1.7 J 
Gross Beta 27 J 19 J 
Strontium-90 0.066 J 0.076 J 
Technetium-99 0 R 0.37 R 
Carbon-14 0.23 R 0.41 R 
Nickel-63 0.0043 R 0.046 R 
Beryllium-7 0.085 R 0.053 R 
Potassium-40 11.2 R 10.5 R 
Manganese-54 0.0048 R 0.0024 R 
Cobalt-58 0.014 R 0.0019 R 
lron-59 0.0069 R 0 R 
Cobalt-60 0.0051 R 0.0013 R 
Zinc-65 0.0014 R 0.017 R 
Zlrconlum-95 0.0035 R 0.0093 R 
Ruthenium-103 0.0070 R 0.0022 R 
Ruthenlum-106 0.11 R 0.031 R 
lodlne-131 0.0029 R 0.26 R 
Cesium-134 0.033 R 0.029 R 
Cesium-137 0.014 R 0.0047 R 
Barium-140 0.042 R 0.079 R 
Cerlum-141 0.0097 R 0.0029 R 
Cerlur'n-144 0.053 R 0.054 R 
Europlum-152 0.29 R 0.24 R 
Europlum-154 0.032 R 0.014 R 
Europlum-155 0.072 R 0.062 R 
Radium-226 0.756 R 0.664 R 
Thorium-228 0.505 R 0.484 R 
Thorlum-234 0.090 R 0.17 R 
Tritium 0.0072 0.00014 
Uranium-235 0.0033 R 0.011 R 
Uranium-238 0.11 R 0.10 R 
Americium-241 0.00063 R 0.0013 R 
Plutonium-238 0.00048 R 0.00042 R 
Plutonium-239 0.00048 R 0.00033 R 
Plutonlum-241 0 J 0.52 J 
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