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WESTINGHOUSE HANFORD COMPANY 

Results of Analyses For: 

ORGANICS & GENERAL CHEMISTRY 
Case No. 03-039 

(TMA/ARLI Work Order# A3-03-039) 

METALS & NITRATE/NITRITE 
Case No. NJ-03-082 

0046150 

(TMA/Skinner & Sherman W.O. # S3-03-109 & SJ-03-110) 

April 14, 1993 

TMA Master Work Order NJ-03-082 

TMA \ 



5102350438 Mar 01,93 10 : 06 P.04 
0~1 

OFFICE OF SAMPLe: :MANltlEMENT 

RECORD OF DISPOSITION 

DATE: 2/22/93 

PROJECT TITL~NO.; 241-T-10$/12-31-8 

SAMPLE IDENTIFICATION NUMBERS; 

All 1ompl•• for thl, proJ•ct. 

D~SCRIPTION OF EVENT: 

LABORATORY: TMA 

ROU:,93•00042 

NCR NO.: NIA 

Analy11es for Flouride and Chlorldl were not alked for on the 8AR dHplte r0Qu111t on SAP. 

DISPOSITION OF SAMPLES: 

11\Clud• Flourlde and Chloride II\ anions analyalc. 

APPROVAL SIGNATURES; 

Quollty Aaauran~e c,r111v&1,n N .. ne> Data 

3 
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WESTINGHOUSE HANFORD COIIPANY 

Results of Analyses For: 

GENERAL CHEJIISTRY 
CASE NO. 03-039 

(TIIA/ARLI Work Order I Al-03-039) 

ORGANICS 
CASE NO. 03-039 

(TIIA/ARLI Work Order I Al-03-039) 

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

B086VO B086X9 

Norcal Work Order# N3-03-082 

Thermo Analytical Inc. 
160 Taylor Street 

Monrovia, CA 91016 
(818) 357-3247 

Date Submitted: 

000001 
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Westinghouse Hanford 
Company CHAIN OF CUSTODY 

PROJECT NUMBER: 92-336 

Company Contact _____ W ___ e .... nd __ y.___,_S...;..._.;..;..;..;a.;.;;=:;.;.:._------------Telephone (509) 376-2153 

Project Designation/Sampling Locations 24] -T-1 06 Collection Date 3-q _q 3 

BRcehQ le Nymbec: 299-kl!0- I 96 Ii mtjJ. IQ((~ 

Ice Chest No. SM l ;l(d 7 Reid Logbook No. EFL-lOSJ 

Bill of Lading/Airbill No. _q4..-L,1_/_;l.g __ fJ_6_t/,..:....:./_-=-_________ Ottsite Property No.M,;-.,a-oZ~ b 1 

Method ~f Shipment A IR ti;Mf1m fou,( ~ /fr r W'b-{- 3 - ( 0 -9 3 
Shipped to _ u _,,J,,J,;J.C....J..1..U.1....i....a...1...-____________________________ _ 

Possible Sample Hazards/Remarks Keep samples chilled. All ana]ysis•per Jab statement af ,wrk 

~ cw --rwxJu@d:tIY,Q r.utlb &. ud ~ -
· {I Sample ~ntification 

::B05?6VO 
lxl20 ml .. amber glass, soil. CLP-VOA 

lx250 ml., amber glass, soil, CLP-Semi-VOA 

lx250 ml .. amber glass, soil, Anions-SQ4-,..e.Q4,N01:-z....!-~.!.!,JO~d...:-·:..<JCL_. • ._i._F_._,-1P.1.LHL------------

1x2so ml amber glass, soil ; 

pH 

ICP/AA metals, Bi, CN, Hg 
-'-'~:LL..-IJ..1-...--=.u::.L..-Y-~...:,..,..--'>.l.a:::o..i.~:f-L-l-'~__.,_.+'n~~gross beta . GEA, incl11ding Co6o, R11105 C'1i4¢- C&137 

u, total u, Amz41, Npz37 -,Pu238/239/240, Srgo, Tc:99, C14 

D Field Transfer of Custody CHAIN OF POSSESSION (Sign and Print Name) 

Received By Date Time 

Rnat Sample Disposition 

Disposal Method: Disposed by: Date/Time: 

.Comments: 



- - -- ·- --- -----

(Th1A ::,·. 1 - soil) 

@ Westinghouse 
Hanford Company SAMPLE ANALYSIS REQUEST 

Collector / }() 11 ~ I l ~ . 1h fm1 Mt M ./ Date 3-9-93 
Company Contact -.JJendy s. TKompson Telephone I 509 )376-2153 

Sample 
* 

Date Time 
Number and Type of Sample Containers/Analysis Requested 

Number Collected Collected 

I.AD"6loVO s --;i._q _q,. ~ JO l/:;- lxl20ml., amber glass, soil, CLP-VOA 
lx250 ml. , amber glass, soil, CLP-Semi-VOA 
lx250 ml., amber glass, soil, IC Anions,SO,, PO~ NO?-NO ~ ~l 

, . ' - - , r . 

·lx250 ml., gla:;::,, :;oil, ICP/AA metals, Bi, rn, Hg 
- lx500 ml . , glass, soil, gross alpha, gross beta, GEA, 

including Co-60,Ru-106,Ce-144,Cs-137, isotopic U, Am-241 
Np-237,Pu-238,-239,-240,Sr-90,Tc-99,total U, C-14 

6D Z0 yq u) 3-9-9? .C)~ 3 ~ 4DM(' flffll-t rd11«' 1111,m • C,,lfl-vbA-
~ ...A,... lx~Oml., /amber gl'1iss ,~1, CLP'-VOA 
i/ l ip r-A1> lx25~1., amber gl/4, soil, CLP-Semi-VOA 

~Iv lx250 m~ amb3/Qlass, soil, IC Anions, S011. ,PO i:1. ,NO?-NOvl H 

lx250 !!11f. ,"),{ass, soil, ICP/AA metals, Bi, CN, Hg 
lxS'¼f~ gl~, soil, gross aloha, gross beta, GEA, 

inc~ing Co-60,~106, Ce-144,Cs-137, isotopic U, Am-24 
,,~-237, Pu-238,-239,~0, Sr-90, Tc-99, total U, C-14 

V - / ~ / r, , 
'~ rtP' ,h ✓-{ ✓ lxl20 ml,, amber glass, so_;J, CLj40A 

' -,,r, - lx250 ml.,~er glass,ffe~LP-Semi-VOA I 
I 

tlx250 ml., amb~las{lJ(oil, IC Anions, SO.,PO. NO..,-N0-,1 H 
lx250ml., glass,~, ICP/AA metals, Bi, CN, Hg' ... .., 

lxSOO ml., g1)<s, soil~ross alpha, gross beta, GEA 

i nrl 11rli-7r"-~n D11_ 1n~ S,,i:1. rc_,,1 i '""+"ni r II l'im-?,1 

Np=2)T,Pu-238 ,-239 ,-240 ,Sr-9~c-99, total U, C-14 
/ 

"" *Type of Sample A = Air L = Liquid SE = Sediment T = Tissue X = Other 
•. 

DL = Drum Liquids 0 ·= Oil SL = Sludge w = Water 
OS = Drum Solids S = Soil so = Solid WI = Wipe 

Field Information Samples support the 241-T-106 characterization (soil).All analysis per lab 

statement of work. 7)M~ c)--¾ q Z.,-33lo 

Special Handling and/or Storage KEEP SAMPLES CHILLED. 

Possible Sample Hazardsh,n-9™ 
U2iff~r-

(}!J.Q 17,~.{1/J~ w7~-;z}_ 
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- - --- - ------- -------

GENERAL CHEMISTRY RESULTS 

CASE NO. 03-039 

Soil Sample #: 

B086VO 

CASE NARRATIVE 

The holding time for the pH analysis was 
exceeded. Careful review of the QC ana 1 ys is 
indicates that the data,is reliable . 

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

Maureen Parrish 

0:)COO6 
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TIIA Inc. IEPOIT Vort Order t A3·03·039 
Received: 03/11/93 

REPORT Westinghouse Hanford Co • pan:z: 
TO z3ss Stevens Qr, 

Richland,WA.993~Z 
MO· 346£200 WeU£T6·08 

ATTEN Jeanette Duncan 

CLIENT _W~H~C ____ _ SAMPLES _l 
COMPANY Westinghouse Hanford Co • pan:z: 

FACILITY 

WORK 10 241·T·106 
TAKEN B:z: Westinghouse Staff 
TRANS B)! Federal EKpress 

TYPE Soil/Liquid 
P.O. # N3·03·082·SU·AR 

INVOICE under separate cover 

SAMPLE IDEITIFICATJOI 

QJ. B086VO 

QJ. B086VO MS 

QJ. B086VO MSO 

QJ. B086VO 

QJ. 8086VO MS 

QJ. B086VO MSD 

2.1. 8086VO 

QJ. 8086VO MS 

QJ. 8086VO Duplicate 

u B086X9 
Ql. B086X9 MS 
02 B086X9 MSO 
03 Lab Blank 

BNCLPS 
IC AN 
voqPL 
VOCLPS 
WCCLPS 
WCL s 
WCOCD 
wcocs 
WF S 
WMOIST 

WNQZ s 
WN03 S 
WPH S 
WP04 S 
WS04 S 

04/06/93 15:06:36 

PREPARED Thermo Anal:z:tlcal. Inc. 
BY 160 Taylor Street 

Monrovia. CA 91016 
CERTIFIED BY 

ATTEN Ms, Car2le Harris 
PHONE 818·357·3247 CONTACT EVV CIH 

This report is for the sole and eKclusive use of the client 
to whom it is addressed and represents onl:z: those samples 
herein described. Samples not destro:z:ed in testing are re· 
tained a maKimum of 30 days unless otherwise requested. 

TEST CODES and • AMES used on this workorder 
CLP Semivol. Sol. · WH016 
Anions EKtraction Solids 
CLP Volatile Org.Lig. 
CLP Vol. Org . Soils • WH014 
Anions in Solids· WH232 
Chloride in Solids · WH216 
Quality Control Summar:z: 
Oual!t:z: Control Summary 
Fluoride in Solids 
Moisture 
Nitrite (Soilds> 
Nitrate (solids> 
pH of Solids · WH217 
Phosphate in Solids 
Sulfate (in Solids> 



Received: 03/11/93 

tr1 I "'C' I u ':l\[jf 6 
/ I '""°' 7!. l,iO\l 

TIil Inc. REPORT 
Results by Sa• ple 

000009 
Yort Order I Al-13·039 

SAMPLE 10 ~B~0~86~V~O~--------- FRACTION .!t1§. TEST CODE UCCLP$ NAME Antona in Solids· UR232 
Date l Tl~• Collected ~Ol_[~0~9-f~9_3 ____ _ Category 

ANIONS AND \JET CHEMISTRY . SOLIDS 
ANALYSIS METHOD RESULT UNITS ill.!.!. 

Chloride 300.0 7.9 mg/Kg 0.7 

Fluoride 300.0 1.4 mg/Kg 0.3 

Phosphate 300.0 < ,. 3 mg/Kg ,. 3 

pH 9045 9.5 pH 0. 1 

Sulfate 300.0 18 11g/Kg 3.0 

FORM I 
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LABORATORY 

CASE 

CONTRACT ID 

SDG RECEIPT DATE 

CASE NARRATI VE 

TMA/ARLI 

03-039 

WESTINGHOUSE HANFORD COMPANY 

Mar-ch 11, 1993 

1.0 DESCRIPTION OF CASE 

2.0 

One soil and one water- sample wer-e analyzed for TCL 
Organics- Volatiles and Semivolatiles according to the USEPA 
Contract Labor-atory Program (CLP) Statement of Work for 
Or-ganic Analysis, Revision OLMOl.8. 

SAMPLE LIST 
ANALYSIS 

WESTINGHOUSE ID LAB ID REQUESTED MATRIX Q!i 

8086VO A3-03-039-01A V SOIL 
8086VO MS A3-03-039-018 V SOIL 
8086VO MSD A3-03-039-01C V SOIL 
B086VO A3-03-039-01D sv SOIL 
8086VO MS A3-03-039-01E sv SOIL 
B086VO MSD A3-03-039-01F sv SOIL 
8086X9 A3-03-039-02A V WATER 7 
8086X9 MS A3-03-039-028 V WATER 7 
8086X9 MSD A3-03-039-02C V WATER 7 

3.0 COMMENTS : 

3.1 SHIPPING AND DOCUMENTATION : 

All of the samples were r-eceived 
documented. 

3.2 ANALYSIS 

3.2.l VOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL : 

and properly 

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

All of the QC r-esults were within the limits 
specified by the EPA CLP SOW. 

LOW LEVEL WATER: 

The samples were analyzed within the CLP SOW 
holding times. 
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All of the QC results were within the limits 
specified by the EPA CLP SOW. 

TUNES : 

A 11 BFB tune are injected directly into GC/MS 
instrument. 

3.2.2 SEMIVOLATILE ANALYSIS COMMENTS 

LOW LEVEL SOIL 

The samples were extracted and 
CLP SOW holding times. Sample 
Dinitrotoluene spike recovery 
QC limits. In accordance 
further action was required. 

analyzed within the 
8086VOMS had a 2,4-
slightly above the 
with protocol, no 

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

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

\l~~ 
Nicole Roth ~/n.~q~ 
CLP Program Manager 

i)1cL~ai:...,_-~-=, 
'f/l~/f"/3 Wida Ang 

Organics Supervisor 
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1A 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
EPA ~iJ.. 

B086V0 
Lab Name: ~IMA--==-~/AR=L-I._ _______ _ Contract: ~WH==C ___ _ 

Lab Code: TMALA case No.: 03039 SAS No.: _NA __ _ SDG No. : .._NA-.:..-_ 

Matrix: (soil/water) SOIL Lab Sample ID: A303039-0lA 

Sample wt/vol: 5.0 (g/mL) _G_ Lab File ID: 30315R04 

Level: ( low/med) LOW Date Received: 03/11/93 

\ Moisture: not dee. __ 3 Date Analyzed: 03/15/93 

ID: Dilution Factor: l..10 GC Column: ~PA=C=K=---­

Soil Extract Volume: 

L..Q.Q (mm) 

(UL) Soil Aliquot Volume: __ (uL) 

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

I I 
74-87-3---------Chloromethane ________ l 10 10 
74-83-9---------Bromomethane-________ l 10 IO 
75-01-4---------Vinyl Chloride _______ ! 10 IO 
75-00-3---------Chloroethane----T"------I 10 10 
75-09-2---------Methylene Chloride _____ ! 2 IBJ 
67-64-1---------Acetone ____ "T"""e" _______ I 9 IBJ 
75-15-0---------carbon Disulfide ______ ! 10 IO 
75-35-4---------1,l-Dichloroethene _____ l 10 10 
75-34-3---------1,l-Dichloroethane_,.-,--____,,,-,--I 10 10 
540-59-0--------1,2-Dichloroethene (total)_I 10 10 
67-66-3---------Chloroform_,_,....,--------- 10 10 
107-06-2--------1,2-Dichloroethane______ 10 10 
78-93-3---------2-Butanone=-=---~----- 10 IO 
71-55-6---------1,l,l-Trichloroethane____ 10 10 
56-23-5---------carbon Tetrachloride_____ 10 10 
75-27-4---------Bromodichloromethane_____ 10 IO 
78-87-5---------1,2-Dichloropropane_____ 10 IU 
10061-0l-S------cis-l,3-Dichloropropene___ 10 10 
79-01-6---------Trichloroethene.,...,...______ 10 10 
124-48-1--------Dibromochloromethane_____ 10 IO 
79-00-5---------1,1,2-Trichloroethane____ 10 10 
71-43-2---------Benzene __ ~-------- 10 10 
10061-02-6------trans-l,3-Dichloropropene__ 10 10 
75-25-2---------Bromoform ____ ,_,..._______ 10 IO 
1os-10-1--------4-Methyl-2-Pentanone____ 10 10 
591-78-6--------2-Hexanone_.,...,..._______ 10 IO 
127-18-4--------Tetrachloroethene______ 10 10 
79-34-5---------1 l 2 2-Tetrachloroethane 10 IO , , , --
108-88-3--------Toluene__________ 10 IO 
108-90-7--------Chlorobenzene________ 10 10 
100-41-4--------Ethylbenzene________ 10 10 
100-42-s--------styrene......,...-,---=-"'------- 10 10 
1330-20-7-------Xylene (total)_______ 10 10 
----------------------- _______ I __ 

FORM I VOA 3/90 
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l! EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
TENTATIVELY IDENTIFIED COMPOUNDS 

B086VO 
Lab Name: =TMA'-=-'/...._AR=L=I....._ ______ _ Contract: =WH=c ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No.: ~HA=-=---- SDG No. : =NA,..___ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 

Level: ( low/med) LOW 

\ Moisture: not dee. __ 3 

GC Column: PACK ID: 

Soil Extract Volume: 

Number TICS found: _3 

(g/mL) _G_ 

2.00 (mm) 

(UL) 

Lab Sample ID: A303039-01A 

Lab File ID: 30315R04 

Date Received: 03/11/93 

Date Analyzed: 03/15/93 

Dilution Factor: 1,0 

Soil Aliquot Volume: 

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

__ (UL) 

I I I I I 
I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q I 
1================1============================1========1============1=====1 
I 1. I UNKNOWN HYDROCARBON I 7. 70 I 19 I BJ I 
I 2. I UNKNOWN HYDROCARBON I 7. 95 I 170 I BJ I 
I 3. I UNKNOWN HYDROCARBON I 14. 80 I 7 I J I 

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

FORM I VOA-TIC 3/90 
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Q...,, I lC' 11.1 ,,,~;61 ,1/ .. kl 1 .. Ctt, 

1A 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ~TMA .......... I_AR=L=I'--------­ contract: WH=C=----

000073 
EPA SAMPLE NO. 

B086X9 

Lab Code: TMALA Case No.: 03039 SAS No. : ._NA~-- SDG No.: ._,NAI.Z...-_ 

Matrix: (soil/water) WATER Lab Sample ID: A303039-02A 

Sample wt/vol: 5.0 (g/mL) Mk_ Lab File ID: 30317B21 

Level: (low/med) ..._LQ=W..;...__ Date Received: 03/11/93 

Date Analyzed: 03/17/93 t Moisture: not dee. 

GC Column: =CA=P=----­

Soil Extract Volume: 

ID: 0.530 (mm) 

(UL) 

Dilution Factor: 1.0 

Soil Aliquot Volume: __ (uL) 

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

74-87-3---------Chloromethane --------74-83-9---------Bromomethane ~-------75 - 0 l - 4 - - - - - - - - - Vinyl Chloride ______ _ 
75-00-3---------Chloroethane 
75-09-2---------Methylene Ch~l_o_r~id~e------
67-64-1---------Acetone 75-15-0---------carbon -D-1s_u_l_f_i_d_e ______ _ 
75-35-4---------1,l-Dichloroethene -----75-34-3---------1,l-Dichloroethane ---,-,--..,,...--,,,-,---
540-59 - 0-- - - - - - - l, 2 - Di ch lo roe then e (total)_ 
67-66-3---------chlorotorm ---------107 - 06 - 2 - - - - - - - - 1, 2 - Di ch lo r 0 ethane ____ _ 
78-93-3---------2-Butanone ---------71 - 55 - 6 - - - - - - - - - l, l, l -Tri ch lo roe thane 
56-23-5---------carbon Tetrachloride----
75-27-4---------Bromodichloromethane ----78-87-5---------l,2-Dichloropropane ____ _ 
10061-0l-5------cis-l,3-Dichloropropene __ _ 
79-01-6---------Trichloroethene 
124-48-1--------Dibromochlorome~t~h-an_e ____ _ 
79-00-5---------l,l,2-Trichloroethane ----71-43-2---------Benzene 
10061-02-6------trans-l-,-3--D~i~c~h~l~o-r_o_p_r_o_p_e_n_e ______ l 
75-25-2---------Bromoform __________ l 
108-10-1--------4-Methyl-2-Pentanone ____ l 
591-78-6--------2-Hexanone _________ l 
127-18-4--------Tetrachloroethene _ ___,...,, ____ I 
79-34-5---------1 l 2 2-Tetrachloroethane I , , , --
108-88-3--------Toluene ___________ l 
108-90-7--------Chlorobenzene ________ l 
100-41-4--------Ethylbenzene ________ l 
100-42-5--------styrene...,..,..-,-~~-------' 
1330-20-7-------Xylene (total) _______ I 

I 
10 IU 
10 IU 
10 IU 
10 IU 

2 IBJ 
10 0 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 0 
10 U 
10 U 
10 0 
10 0 
10 U 
10 U 

----------------------'------ --
FORM I VOA 3/90 



lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ~TNA-L ..... AR=L=I.__ ______ _ Contract: ~WH=C,:_ __ _ 

0000,,1 
EPA SAMPLE NO. 

B086X9 

Lab Code: TMALA Case No.: 03039 SAS No.: ~NA __ _ S 0G No. : .... NA....__ 

Matrix: (soil/water) WATER 

Sample wt/vol: 5.0 (g/mL) ~ 

Level: (low/med) LOW 

\ Moisture: not dee. 

GC Column: =CAP=---­

Soil Extract Volume: 

ID: 0.530 (mm) 

(UL) 

Number TICs found: _o 

Lab sample ID: A303039-02A 

Lab File ID: 30317B21 

Date Received: 03/11/93 

Date Analyzed: 03/17/93 

Dilution Factor: LO 

Soil Aliquot Volume: __ (uL) 

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

I I I I I I 
I CAS NUMBER I COMPOUND NAME I RT I EST. CONC. I Q I 
1================1============================1========1=============1====1 1 ______ 1 __________ 1 ___ 1 _____ 1 __ 1 

FORM I VOA-TIC 3/90 



000073 
1B EPA SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B086VO 
Lab Name: =TMA=/-AR=L~I'--------- Contract: WH=C""----
Lab Code : TMALA Case No.: 03039 SAS No.: ....,NA~-- SDG No • : ..... NA....___ 

Matrix: (soil/water) SOIL Lab Sample ID: A303039-01D 

Sample wt/vol: 30. 4 (g/mL) _G_ Lab File ID: 30318S15 

Level: (low/med) LOW Date Received: 03/11/93 

t Moisture: 3 decanted: (Y/N) H_ Date Extracted: 03/15/93 

Concentrated Extract Volume: 500,0 (UL) Date Analyzed: 03/18/93 

Injection Volume: __ _.2"""", __ 0 (UL) Dilution Factor: 

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

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

I 
108-95-2--------Phenol......,....,,------,----,-------' 
lll-44-4--------bis(2-Chloroethyl)Ether ___ l 
95-57-8---------2-Chlorophenol _______ l 
541-73-1--------1,3-Dichlorobenzene _____ l 
106-46-7--------1,4-Dichlorobenzene _____ l 
95-50-1---------1,2-Dichlorobenzene _____ l 
95-48-7---------2-Methylphenol-,-..-_____ I 
108-60-1--------2,2'-oxybis(l-Chloropropane) I 
106-44-5--------4-Methylphenol -, 
621-64-7--------N-Nitroso-Di-n-Propylamine_l 
67-72-1---------Hexachloroethane 
98-95-3---------Nitrobenzene ------
78-59-1---------Isophorone -..--------88 - 7 S - s - - - - - - - - - 2 - Nitro phenol ,---..------105 - 67 - 9 - - - - - - - - 2, 4 - Dimethyl phenol -----lll-91-l--------bis(2-Chloroethoxy)Methane 
120-83-2--------2,4-Dichlorophenol ____ -:_-: 
120-82-l--------l,2,4-Trichlorobenzene ---91-20-3---------Naphthalene 
106-47-8--------4-Chloroani-l~l-n_e ______ _ 
87-68-3---------Hexachlorobutadiene ---.,,----59-50-7---------4-Chloro-3-Methylphenol ---91-57-6---------2-Methylnaphthalene 
77-47-4---------Hexachlorocyclopent-ad_i_e_n_e __ 
88-06-2---------2,4,6-Trichlorophenol __ ~~---
95-95-4---------2,4,5-Trichlorophenol ----91-58-7---------2-Chloronaphthalene 
88-74-4---------2-Nitroaniline -----
131-11-3--------Dimethylphthalate ------208-96-8--------Acenaphthylene 
99-09-2---------3-Nitroaniline ______ _ 
83-32-9---------Acenaphthene ,---..------51 - 28 - 5 - - - - - - - - - 2, 4 - Dini tr op hen o l _____ _ 

340 U 
340 U 
340 U 

· 340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
810 U 
340 U 
810 U 
340 U 
340 U 
810 U 
340 U 
810 U 

l,O 

Q 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FORM I SV-1 3/90 



0000,i. 

lC EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

B086VO 
Lab Name: _TMA ......... L~AB ........ L~I..._ _______ _ Contract: =WH~C ___ _ 

Lab Code: TMALA Case No.: 03039 SAS No. : L.:.INAL&-__ S 0G No. : ...,NA...____ 

Matrix: (soil/water) SOIL Lab Sample ID: A303039-0lD 

Sample wt/vol: 30.4 (g/mL) G __ Lab File ID: 30318S15 

Level: (low/med) =I.O ..... w ___ _ Date Received: 03/11/93 

\ Moisture: 3 decanted: (Y/N) IL_ Date Extracted: 03/15/93 

Concentrated Extract Volume: 500.0 {UL) Date Analyzed: 03/18/93 

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

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

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

100-02-1--------4-Nitrophenol 
132-64-9--------Dibenzofuran --------
121-14-2--------2,4-Dinitrotoluene -----606-20-2--------2,6-Dinitrotoluene -----84-66-2---------Diethylphthalate 

,---,--....,----
7005 - 72 - 3 - - - - - - - 4 - Chlo r op hen y 1 - phenyl ether 
86-73-7---------Fluorene_,..~--------=--= 
100-01-6--------4-Nitroaniline -------534-52-1--------4,6-Dinitro-2-methylphenol_ 
86-30-6---------N-Nitrosodiphenylamine (1) 
101-55-3--------4-Bromophenyl-phenylether -
118-74-1--------Hexachlorobenzene ____ ~-== 
87-86-5---------Pentachlorophenol 
85-01-8---------Phenanthrene ------
120-12-7--------Anthracene 
86-74-8---------carbazole ---------
84-74-2---------Di-n-Butylphthalate -----206-44-0--------Fluoranthene --------129 - 00 - o - - - - - - - - Pyre n e --.,,-,....,...,--~-,-------
85 - 68 - 7 - - - - - - - - - Butyl be n z y l p ht ha late ___ _ 
91-94-1---------3,3'-Dichlorobenzidine ---56-55-3---------Benzo(a)Anthracene::--:-::--:::--,--
117-81-7--------bis(2-Ethylhexyl)Phthalate_ 
218-01-9--------Chrysene _________ _ 
117-84-0--------oi-n-octyl Phthalate ----205-99-2--------Benzo(b)Fluoranthene ___ _ 
207-08-9--------Benzo(k)Fluoranthene ----50-32-8---------Benzo(a)Pyrene -,,.,...------193 - 39 - 5 - - - - - - - - Ind en o ( l, 2, 3 - c d) Pyre n e ---53-70-3---------0ibenz(a,h)Anthracene ----191-24-2--------Benzo(g,h,i)Perylene ___ _ 

I 
810 IU 
340 IU 
340 IU 
340 IU 
340 IU 
340 IU 
340 IU 
810 IU 
810 IU 
340 IU 
340 IU 
340 U 
810 U 
340 U 
340 U 
340 U 
210 BJ 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 
340 U 

Q 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1) - Cannot be separated from Diphenylamine 

FORM I SV-2 3/90 
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lF 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: =TMA=/--=-AR=L-I _______ _ Contract: ~WH=C-=-----

0000, .. , 

EPA SAMPLE NO. 

B086VO 

Lab Code: TMALA Case No.: 03039 SAS No.: -NA __ _ SOG No.: a.;.:,NA...__ 

Matrix: (soil/water) SOIL 

Sample wt/vol: 30,4 (g/mL) ~ 

Level: (low/med) _I.O_w __ 

I Moisture: ___ 3 decanted: (Y/N) H._ 

Concentrated Extract Volume: 500.0 (UL) 

Injection Volume: ----=2~•-=0 (UL) 

GPC Cleanup: (Y/N) .I_ pH:~ 

Number TICs found: _4 

I 

Lab Sample IO: 

Lab File ID: 

Date Received: 

Date Extracted: 

Date Analyzed: 

Dilution Factor: 

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

A303039-0lD 

30318S15 

03/11/93 

03/15/93 

03/18/93 

l,O 

CAS NUMBER I COMPOUND NAME RT EST. CONC. I Q I 
J~•z=s=====•====•l=•=••s~s====••==============l========(=============l••==•I 
I 1. !UNKNOWN HYDROCARBON I 5.08 I 2100 IBJ I 
I 2. !UNKNOWN HYDROCARBON I 5.55 I 26000 IBJ I 
I 3. !UNKNOWN ALKANE I 5.78 I 68 IBJ I 
I 4. !UNKNOWN HYDROCARBON I 6.87 I 170 IJ I 
, ______ 1 __________ 1 ___ 1 _____ 1 __ 1 

FORM I SV-TIC 3/90 



Page 1 

Received: 03/12/93 

REPORT TMA/NORCAL 
TO 2030 Wright Avenue 

Richmond. CA 94804 

ATTEN Dan Steurmer 

Slcimer~erw.t REPORT Worlc Order# S3-03-109 
04/02/9'3 11:12:51 

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

P .o. Box 521 
Waltham, MA 02254 

ATTEN Client Services 
PHONE (617) 890-7200 

CERTIFIED BY 

CONTACT _DP ___ _ 

CLIENT HANFORD NOR 
CCJIPANY TMA/NORCAL Hanford 

FACILITY Richmond CA 

SAMPLES _l 

WORK ID N3-03·082 
TAKEN Bv Client 
TRANS Fed Ex 

TYPE ~So~1~·1...._ _________ _ 

P.O.# N3·03·082 
INVOICE under separate cover 

SANPlE IDEIITIFICATICII 
Q1 B086VO 
Q1 B086VO DUPL 
01 B086VO SPIKE 
02 LCSS 

IJvJA 

TEST aDES ard NANES used on this woritorder 
NITR S Nitrate/Nitrite in Soils 

. Thermo Analytical Inc. 

Tbio -rt is rendered.._ ail of the following conditions: Skinner & Sherman Labontories. Inc . . retains ...-.hip of this -rt until 1ssocialed submined 
inYOice is satisfied. £.pert '&1IDeSI services shall be available in conjunction with this report only if prior DOlification of this potential requirement was made 
and accepced, before the a~. Clicn1 will be responsible for Skinner & Sherman cosu and consulting fcca if..- services are required by subpoena or otherwise 
in legal proceedings. Toal lillbility is limired IO the invoice amoun1. The results !isled refer ·only 10 ICSled ...,.... and applicable pamnorers. Samples are no< 
analyzed in 10COrdance.,. New York Stale pro<ocol unlesa iodicared. Produci cndonement is neither infcnal nor implied. Skinner & Sherman Labontoncs . 
Inc. , will cxercile due diligca::e bu1 will not be ncsponsiblc for loll or desm,yed umplcs or evidence unlesl clir:a mam appropriate insunnce CO¥mOge arrange­
.,,..._ Samplea are held for d>irty days following issuance of report . Sampla will be IIOffld at clienl', c,q,,,ae. if autlroriud in writing. 

Skinner & Sherman Laboratories.Inc . . 
-~-

300 Second Avenue, P.O: Box 521; Waltham, Massachusetts 02254-0521 (617)""?90-7200 
-1-800-4 LAB TEST FAX (617) 890-3883 -'i:; 



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

Page Z Skin,er&Sherawi REPORT Work Order I 53-03-109 
ReceiYed: 03/12/93 Results by 5allple 

== fA 
i -lv111 

SAMPLE ID ,.8086= ... W=---------

IIITR_S. __ 4.:.•:.:22= 

mg N/kg 

SAMPLE ID 8086¥0 DUPL 

IIITR_S. __ 3::..,..71..:. 

mg N/kg 

SAMPLE ID 8086VO SPIKE 

IIITR_s __ 23""'"' .... 9 

mg N/kg 

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

IIITR_S. __ =-2-:.:04c.a. 

mg N/L 

SAMPLE# 01 FRACTIONS: ,::,As_ _____________ _ 

Date & Ti me Co L L ect ed -=03::::.[L-'09::..:.1.L..a.93=----- Category _SO~I=l ___ _ 

SAMPLE# 01 FRACTIONS: :,:B ______________ _ 

Date & Ti me Co L l ected ;::;03:.[...,09:.:.&./93=:.. ___ _ Category ~SO~IL=----

SAMPLE# 01 FRACTIONS: :::;C ______________ _ 

Date & T i me Co L L ect ed -=03:::.[L-'09::..:.1.L..a.93=----- Category _SO~I=l ___ _ 

SAMPLE# OZ FRACTIONS: ~A ______________ _ 

Date & Time Collected not specified Category =SO=IL=----

. Thermo Analytical Inc. 

Thu rcpon is rendered upon aJI of the following condiuons: Skinner & Sherman Laboratories. Inc .• retains ownership oi this report until associated submitted 
invoice i• satisfied. Expcn witness services shall be avauablc in conjunction with this repon only if prior noufication ot this potential requirement was made 
and accepted, before the analysis. Client will be respoosil>lc for Skinner & Sherman cosu and consulting fees if our services arc required by subpoena or otherwise 
in legal procccd.ings. Tola! liability is limited to the in...,. amount. The resulu listed refer only to tested samples and ~ble parameten. Samples are not 
analyud in accordance with New York Stai.. protocol omiess indicated. Product endorsement is neither inferred nor impiico. Skinner & Sherman L.abonuories . 
Inc .• will exercise due diligence but will not be respoosible for lost or destroyed samples or evidence unless cliem makes appropriate insun.nce coverage arrange­
ments. Samples are held for lhiny days following iSSlaKX oi repon. Samples will be stored at client's expcmc. if•~ io writing. 

;_'.Skinner &-Sherman Laboratories Inc. 
•;'>,~ -

';:\:t. 
300 Second Avenue. P. 0 . Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
1-800-4LAB TEST FAX (617) 890-3883 
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971 ~i~i 14 .. 2'.~68 

Page 3 Skinner&ShefWVI REPORT 
Received: 03/12/93 04/02/93 11:12:51 

TM/NORCAL Hwifon:t 

QUALITY CONTROL 

HATRIX SPIKE 
S~le ID S~le Result Spike Added Spike Result X 

S303109-01 4.22 1119/kg 19.7 mg/kg 23.9 mg/kg 

DUPLICATE Relative X 

S~le ID S~le result Duplicate Result Difference 

S303109-01 4.22 ag/kg 3.71 mg/kg 12.9 

QUALITY CONTROL SAMPLES 
S~le ID True Value FO\M'ld Value 

Percent 
Reco~ry 

LCS 2.00 mg/L 
Prep blank 

2.04 mg/L 
<0.25 mg/L 

102.0 

Work Order t S3-03-109 

Recovery 

99.9 

Thermo Analytical Inc. 

Tia repon is rendered upon al1 of rhe following conditions: Skinner & Shc:rman Laboratories. Inc . . retains ownership of this repon until associated subnuncd 
i.....:c LI satisfied. Expert witness services shall be available in conjuncuoa with this report only if prior notification of this potential requircmcm: was made 
-aca:pced. before the analysis . Client will be rcspon.sible for Sk:inner & Sbcrman costs and consulting fees if our services are required by subpoena or omerw,sc 
m -w:al proceeding, . Total Ii.ability is limited to the invoice amount . The rau.lts listed refer only to tested samples and applicable parameters. s.,,,.,..,. are not 
-,.UC in accordance with New York Sl.lltc protocol unlcss indicated. Prodact endoncment is neither inferred nor implied. Skinner & Sherman Labonloncs. 
lac._ will exercise due diligence but will not be responsible for lost or d~ samples or evidence unless client makes appropria1c insunncc covcngc: arnnge­
-. Samples are held for thirty days following issuance of rcpon . s.r.p.cs will be stored 11 client ' s expense. if authorized in writing. 

Skinner & Sherman Laboratories Inc. 300 Second Avenue, P. 0. Box 521, Waltham, Massachusetts 02254-0521 (617) 890-7200 
1-800-4LAB TEST FAX (617) 890-3883 
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Page 4 

Recei Yed: 03/12/93 

q71 "C' I u /"'llC\;""tl _, .. kl 1 ... ('..dl1 

Sltirner&Shera.t REPORT 
Test Methodology 

TEST COOE !!.!I!..! NAME Nitrate/llitrite in Soils 

York Order ii S3-03-109 

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

1'henno Analytical Inc. 

This report ii rmciered upon all of the following conditions: Skinner & Sherman Laboratorvs. Inc .• retains ownership of this rcpon until assocwted submitted 
invoice is satisfia:L Expen witness services shall be available in conjunction wuh I.his rcpcn onJy 1f prior notification of this potentiaJ requirement was made 
and accq,ced, bd\:Jn, the analysis . Client will be responsible for Slrinner & Sherman costs and a.Ailting fees if our services arc ffl!Uired by subpoena or otherwise 
in legal proc:e,dillp_ Total liability is limited to the invoice amount. The results lilted rcfc,- only to tested samples and applicable panmcten. Samples arc not 
analyzed in aa:or-=e with New York Stale protocol unless indicated. Product cndonemelll n ne1tbcr infened nor implied. Skinner & Sherman Laboratones. 
Inc •• will excrciJie ~ diligence but will not be responsible for lost or destroyed samples or evxience unless client makes appropriace insunnce coverage arrange• 
menll . Sampica ..., bdd for thiny days following ilsuance of report. Samples will be ston,d • clicn1 ·1 expense. if authorized in writing. 

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



971 -~tc• I u ,.ncr-·,o .. kl 1.C.01/ 

5 CA.--<Y' f le..d 
TMA/Skinner & Sherman Labs SAMPLE LOG-IN 
WORKORDER 53P3 I D5 CLIENT H0:-0:t0:-cs) t--.)QC No. SAMPLES: 
PROTCL C+f TURNARND 3 3 09'::Y s ,,Z:.. J 
COOLER TEMP: 3 oC, or NA ,.\~i:roil) (Water) (Specify Other) 
CUSTODIAN ~ .~IZ-00 K bfsoG/BATCH µ ~ 
CUSTODY SEAL:PRESENT/A~NT/INTACT/NOT CLIENT CASE ___ t-l--,,...;;~~o~~-o-~--z_----
SHIPER & # ~e.d.__f.~ PO/CONTRACT# -..1. 
TAGS: PRESENT/ABSENT;(NJ)/SEE COC CONTACT ----=\)_.$b,_tv_C½,,k __ :::c=: __ _ 
CHAIN OF CUSTODY: ~NT/ABSENT/NA,# µ ~ COMMENTS: Oa,Q 

SAMPLE CONTAINERS~~T/BROKEN COMMENTS _______________ _ 

CLIENT COMMENT? YES NO ~ 
SAMPLE LABELS AGREE TH CHAIN OF CUSTODY INFO? (iWNO (COMMENT) 
CLIENT PAPERWORK AGREES WITH SAMPLES & COC~/NO (COMMENT) 

SHIPMENT DATES 3\ \"l.-\~3 
LIST ANY DATE WITH PAPERWORK/SHIPMENT PROBLEMS & SPECIFY THE PROBLEM: 

CLIENT ID 

1 bcts.h\JQ 
2 -------3 ______ _ 

MATRIX RECEIVED PH* TEST(S) & QC HOLD TIME UP 

Sui\ 

4 ·-=========-~----=---=-=-=-=-=-=-=-=-:-=-=-=-===--========--=-- -----­·§ -------
6 -------7 ______ _ 

8 -------9 ______ _ 

10 ------
11 ------12 _____ _ 
13 ------
14 ------15 _____ _ 
16 _____ _ 

17 ------
18 ------19 _____ _ 

20 -------/ 21 ____ ~"---
22 ___ ___,...___ 

i~=====::_;=;_:;=;~=~-====-..:~~==:-:====~~--=-=-=-=-=-=-=-=-:_~~=--=--=-=-=--=--~~~~-:_:_:_=_~~~~~~ 
26 ------
27 ______ --,--- ----- ---- ---------- --,,,./ ____ _ 
samples are from site known to have Rad-Contamination:YES 0o.L-
samples have detectable amounts of Radioactive Material:YES_(../"'_NNOO __ 

SUBCONTRACT: YESe9 TO:____________ DATE: ________ _ 

REVIEWED 0fVY\P ~~ \ l ,_,,l'ct / 
i,P, ~ \ 

. PAGE: J * EPA/CLP required Rev 1. 6 
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Thermo Analytical Inc. 

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

Waltham. MA 02254-0521 

(617) 890-7200 

FAX (617) 890-3883 

April 6, 1993 

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

Quality Control Narrative 

Scope 

I 

One (1) soil sample was submitted to TMA/Skinner & Sherman 
Laboratories, Inc. on March 12, 1993 from TMA/Norcal. The 
sample was analyzed for the USEPA CLP Target Analyte List 
metals, cyanide and bismuth. The analysis were performed under 
TMA/Skinner and Sherman work order S303110. 

Methodology 
The sample was prepared, analyzed and reported in accordance 
with the USEPA Contract Laboratory Program statement of Work 
ILM02. Bismuth was analyzed by flame atomic absorption 
spectroscopy. 

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

The antimony and cyanide digestion spike recoveries exceeded 
the control limit requirements. 

The chromium laboratory duplicate exceeded the control 
limit requirement. 

The zinc ICP serial dilution exceeded the control limit 
requirement. 

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

Respectfully submitted, 

TMA/SKINN~ERMAN LABORATORIES, 

fl-, 
INC. 

David N. Peterson 
Assistant Laboratory Manager 
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WESTINGHOUSE/HANFORD 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: SKINNER & SHERMAN LABS. Contract: 68-00-0108 

Lab Code: SKINER 

SOW No.: ILM02.1 

Case No.: N3-03-082 SAS No.: SDG No. : B086V0 

SAMPLE NUMBER: 
B086V0 
B086V0D 
B086V0S 

Lab Sample ID. 
03110-01$ 
03110-01$2 
03110-01D$ 

Were ICP interelement corrections applied? 
Were ICP background corrections applied? 

If yes-uere rau data generated before 
application of background corrections? 

Comments: 

Yes/No YES 
Yes/No YES 

Yes/No NO 

·-·----·-----·---- -----·-------·-------·- --•---------- ---------------- --···----- ·-· 

I certify that this data package is in compliance uith the terms and 
conditions of the contract, both technically and for :ompleteness, for 
other than the conditions detai i ed above. Release ot the data contained 
in this hardcopy data packagt and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's designee, as verifie a b y the following signature. 

Signature: _Jfiiia _____ /s .. P~~11XJ!J Name: Steve~ R. Provencal 

Date: ___________ __ t-' ; & J 1 :s ________ _ Title: Lead '.:hemist 

COVER PAGE - IN ILM02.1 

- - - - - - - - - --------- ----
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INORGANIC ANALYSIS DATA SHEET 
SAMPLE '.JUMBER: 

B086V0 
I Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 . ·-•---~-·-····- - ·~--- ~-- --.... ' 

Lab Coae: SKINER Case No. : N3-03-082SAS No. : 

Matrix ( soil/i.iater ) : SOIL 

Level ( l oi.i/med): LOl,J 

SDG No. : 3086V0 

Lab Sample ID: 03113-01S 

Date Received: 03/1 2 /93 

% Solies: 96. 4 

Concentration Units (ug/L or mg/Kg dry i.ieight): MG/KG 

I I 
I I 

:cAS No. : Analyte :concentration:c: Q 
I I I 

I 
I 

: M : 
I I 

.. -·-•· -·- --·-·- ·-·I ... ___ __ -·- ·- ·- · I ........ - - •-·-·-·- -·- ··-·- ·- . I ·· ··---·- · - -· I .. .. I 

;7429-90-5 :Aluminum 5310 :P 
: 74.t.0-36-0 
: 7H0-38-2 
i 74.t.0-39-3 
i 744.0-41-7 
: 74.t.0-t.3-9 
i 74.t.0-70-2 
: 74.t.0-4 7-3 
i 74.t.0-48-4 
: 74.t.0-50-8 
i7439-89-6 
: 7439-92-1 
:7439-95-4 
: 7439-96-5 
:7439-97-6 
i7440-02-0 
: 7440-09-7 
'7782-49-2 
7H0-22-4 
71.40-23-5 
7440-28-0 
74.t.0-62-2 
7440-66-6 

.. ···- ·- ·- ·- ·-·-· 
: 7440-69-9 

:Antimony 
:Arsenic 
:Barium 
:Beryllium: 
:cadmium 
:calcium 
:chromium 
'Cobalt 
Copper 
Iron 
Leed 
Magnesium: 
Manganese: 
Mercury 
Nickel 
Potassium: 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

,Cyanide 
:Bismuth 

3 . 9 :u: N : P 
1.4 :s: : F 

80.9 ;p 
0. 18: u: 
0.n:u: 

2790 
11. 9 
7.4 

13.7 

I I 1. 
I I 

: 8: 

p 
p 
p 
p 
p 
p 

13200 P 
3. 0 , F 

3230 :P 
221 iP 

0.05:u: :cv: 
11.6 : :r 

1140 ;p 
0.72:u: W :F 
0.94:u: ;p 

392 : B: ;p 
0.49iU: : F 

39. 8 : : P 
38.4 : E :P 
0.51:u: N :cA: 

102 :u: :A 
I I I I t I 

··• ·- ·- ·- ·- ·- ·- ·- ·-· - - ' ____ _______ ____ 1 · - •·· ---·- •- ·- · - ·---· - · - · I ... I ... ....... _ __ _ _ 1 .. I 

Color Bef ore: BROI.JN Clarity Before: Texture: '.'l EDIUM 

Color Aft er: BROWN Clarit y After: Ar·tita ct~. : :' ES 

Comment s : 
ROC KS 

"·----·----···-----·-----·-------···-·-·---·-- - - - -~·-----------· 
-·- ·-- - ·--·--- ---·---·---·---·--·-----·---·- -·- - -------·--·-----·- ·-·----·-·------· 

FORM I - IN ILM02.1 

-.;002 
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T!'fA/Skinner & Sherman Labs SAMPLE LOG-IN 
woRKORDER S "!:>o3.ll L) CLIENT t\r110t=o--rd t-Jor No. SAMPLES: 
pROTCL Cd,.-f TURNARND 3 3:, ~ 
COOLER TEMP: 3 oC, or NA (Soil) (Water) (Specify Other) 
CUSTODIAN _js. ea.ov \,x,, SDG/BATCH ,-.J k 
cosTODY SEAL:PRESENT/i&iiliNT/INTACT/NOT CLIENT CASE t,....13030[2 
sHIPER & # ____ __._....,...,._.;,.;,... ______ PO/CONT~CT# ___ -...l.-________ _ 

TAGS: PRESENT/ ABSENTf ~~TACT V ,SAN c.,k..._-z:_ 
cHAIN OF CUSTODY: S T/ABSENT/NA,# ___ 41'.._ __ COMMENTS: _______ _ 

sAMPLE CONTAINERS-~T/BROKEN COMMENTS _______________ _ 

CLIENT COMMENT? YES/@ SAMPLE LABELS AGREE WIT_H_C_HA_I_N_O_F_C_U_S_T_O_D_Y_I_NN-~-.,-i .... €;...._.,_N_O __ ( C_O_MM __ E_N_T_) ---­

CLIENT PAPERWORK AGREES WITH SAMPLES & COC?""-.YES /NO (COMMENT) 

SHIPMENT DATES 3-\2-9~ 
LIST ANY DATE WITH PAPERWORK/SHIPMENT PROBLEMS & SPECIFY THE PROBLEM: 

CLIENT ID MATRIX RECEIVED 

26 ------

PH* 

0i ... 
C 

TEST(S) & QC HOLD TIME UP 

27 ______ ---- ----- ---- ---------- _/ ____ _ 
samples are from site known to have Rad-Contamination:YES /No 
Samples have detectable amounts of Radioactive Material:YES ~-

SUBCONTRACT: YES~"':____________ DATE: ___ -,--___ ""7'!--r. CJ .~ f)(' 
REVIEWED__________ ~(?(JV''- ~ ji z_\ 9 "3 

* EPA/CLP required Rev 1.6 PAGE: 
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Thermo Analytical Inc. 

TMA/Norcal 

2030 Wright Avenue ! I 
! I 

P. 0. Box 4040 I ~ 
I j 

Richmond, CA 94804-0040 j I 
' I 

I , I 
i t 
: ! 

.... . ••-_..c.°"" r? ..... J. . , 

(570) 235-2633 Fax No. (510! 235-043L=====..:::-.:::..::-.:::_-_-_-_-_::--

June 7, 1993 

Ref. TMA/Norcal N3-03-095-7169 

Ms. Briana Colley 
Westinghouse Hanford Company 
2355 Stevens Drive 
MSIN H4-23 
345 Hills Street/3000 Area 
Richland, WA 99352 

Dear Ms. Colley: 

SENT BY FEDERAL EXPRESS 

' •• ,ma 

Enclosed in the Summary Data Section. are the gross alpha, gross beta, 14C, 90Sr, ~c, isotopic uranium, 
isotopic plutonium, :41 Am, and gamma scan results for the soil samples from 241-T- l 06 Location we 
received 11 March I 993. The QA/QC results are also given in the Summary Data Section. The 
Summary Data Section is numbered pages I to 43 , and the appendices are numbered pages 44 to 266. 

The Zl
7Np results are not included in this report . They will be reported to you as soon as available. 

Please call if you have any questions concerning this data. 

Sincerely, ., 

£r. r. K Lk("\/~ 
Dinkar P. Kharkar, Ph .D. 
Manager, Nuclear Programs 

DPK/ss 

Enclosures: Section I and 2 
Appendices 
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971 ~1~; J LJ zsv'6 

7169 
Dinkar P. Kharkar 

CASE NARRATIVE 

Client 
Contract 

Westinghouse Hanford 
MBH-SVV-069262 

1.0 GENERAL 

Soil sample results from 241-T-106 Location (TMA/Norcal Group 7169) are provided in this 
report. TMA/Norcal Group 7169 is comprised of the one sample listed on the Chain-of-Custody 
documents below which is identified as sample l. 

1.1 CHAINS-OF-CUSTODY 

This report includes data from samples delivered under Chain-of-Custody documents 
Field Logbook No. EFL-1053. 

1.2 SAMPLE VOLUME 

A 500 mL glass bottle containing the sample was received for analyses. 

1.3 MISSING SAMPLES 

The sample was accounted for in an undamaged condition . 

1.4 HOLDING TIMES 

Sample was collected on 9 March 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. a blank, and 
a replicate. All original analyses were performed with QC samples 7169-2 through 7169-4. 

The QC samples were prepared and labelled by the quality control officer. Copies of The QC 
notebook pages are included in the data package. 

2.1 LABORATORY CONTROL SAMPLES 

LSC recoveries for al I the nucl ides were satisfactory . 

The MDA's of the results for the plutonium isotopes were higher than the RDL due to 
relatively low chemical yielu on the planchet. 

2.2 BLANKS 

The MDA of the results for ~8Pu was higher than the RDL due to low chemical yield and 
higher background . The 00Sr error was underlined because the counting error was larger 
than both the MDA and the result implying that the MDA may not be a good estimate 
of the II real II minimum detectable activity. 

Case Narrative Section 
Page 1 of 3 

TMA 
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SDG 
Contact 

7169 
Dinkar P. Kharkar 

Client 
Contract 

CASE NARRATIVE 

Westinghouse Hanford 
MBH-SVV-069262 

QUALITY CONTROL (cont'd) 

2.3 REPLICATES 

Results were satisfactory for all replicate analyses. The MDA for :!3
8Pu of the original 

sample (BO86VO) was higher than the RDL due to low chemical recovery. The 2 a 
error of 90Sr for the original sample (BO86VO) was underlined because the counting error 
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 14C for the 
replicate of sample BO86VO was underlined because it was less than the negative of its 
2 a counting error. 

3.0 ANALYTICAL NOTES 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

Gross Alpha Analyses : The average MDA for gross alpha was (6 ± 2) pCi/g. Gross 
alpha activity above the RDL was not found in the sample. 

Gross Beta Analyses : The average MDA for gross beta was (5 ± 0) pCi/g . Gross beta 
activity above the RDL was found in the sample. 

Carbon-14 Analyses: The average MDA for four analyses was (6 ± I) pCi/g. Carbon-
14 activity above the RDL was not found in the sample. 

Strontium-90 Analyses: The average yield for four analyses was (75 ± 8)%. The 
lowest yield was 70% and the highest was 80% . The average MDA was (0.8 ± 0.2) 
pCi/g. Strontium-90 activity above the RDL was not found in the sample. The 00Sr 
error was underlined because the counting error was larger than both the MDA and the 
result implying that the ~1DA may not be a good estimate of the "real" minimum 
detectable activity . 

Technicium-99 Analyses: The average yield for four analyses was (65 ± 16)% . The 
lowest yield was 55% and the highest was 73 % . The average MDA was (0.4 ± 0.1) 
pCi/g. Technicium-99 activity above the RDL was found in the sample. 

Uranium-233, 234, 238 Analyses : The average yield for four analyses was (69 ± 
12)%. The lowest yield was 60% and the highest was 73 % . The average MDA was 
(0.2 ± 0.1) pCi/g . Uranium-233 ,234 and :!JRU a~tivity above the RDL was found in the 
sample. 

Case Narrative Section 
Page 2 of 3 

TMA 



SDG 
Contact 

9i • le· 1 u ?tir,8 l ~ .. k, . [ .. '-.'01i 

7169 
Dinkar P. Kharkar 

Client 
Contract 

CASE NARRATIVE 

Westinghouse Hanford 
MBH-SVV-069262 

3.7 NeDtunium-237: We have had problems getting consistently acceptable yields on 
neptunium analysis. To avoid further futile analysis, a decision was made to stop 
analyzing for this isotope until such time as the problem was identified and solved. To 
date research has indicated that the element did not absorb onto an anion resin or 
alternately, did not desorb properly. This one column step was losing up to 80% of the 
neptunium. Research has been in process to isolate this problem and to create a 
mechanism for replacing or fixing this column step. We have final tests in process and 
results should be available next Tuesday. These tests will, of course, only be on test 
samples under controlled conditions. Should these tests prove acceptable we propose to 
process Np samplcS starting next Wednesday using this modified procedure. The backlog 
of samples should he completed in about two weeks. A draft procedure will be used until 
it is proven that the procedure gives correct yields and purity on real samples . If this 
procedure proves effective it will become an approved standard procedure. 

3.8 Plutonium-238. 239/240 Analyses: The average yield for four analyses was (35 ± 
42 % ). The lowest yield was 12 % and the highest was 58 % . The average MDA was 
(0.10 ± 0.1) pCi /g. Plutonium activity above the RDL was not found in the sample. 

3.9 Americium-241 Analyses: The average yield for four analyses was (64 ± 21)%. The 
lowest yield was 50% and the highest yield was 72 % . The average MDA was (0.03 ± 
0.02) pCi/g. Americium activity above the RDL was not found in the sample. The 
americium sample was counted for less than the nominal count time of 700 minutes . 

3.10 Gamma Scan Analyses: Gamma scan analysis did not find positive concentration of 
gamma nuclides in the samples except for natural radioactivity such as "°K, ::::tiRa, 7.!

8Ra, 
and 21%. The ~1DA's of some of the gamma nuclides were higher than the RDL due 
to the smaller aliquot available for analysis. 

Case Narrative Section 
Page 3 of 3 

TMA 



N303095-04 . 

SDG 7169 
Contact Dinkar Kharkar 

REPLICATE 
Lab sa~le id N303095-04 

Dept sa~le id 7169-004 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uraniun 238 
Plutonium 238 
Plutonium 239/240 
Americiun 241 
Strontiun 90 
Technetiun 99 
Carbon 14 

GAMMA SCAN ANALYTES 
Potassiun 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Rutheniun 106 
Cesiun 134 
Cesium 137 
Cerium 144 
Europium 152 
Europ i um 154 
Radium 226 
Thorium 228 
Thoriun 232 

REPLICATES 
Page 1 

SLMMARY DATA SECTION 
Page 10 

REPLICATE 
pCi/g 

4.2 
17 
0_43 

0.022 
0:. 56 
0;003 
Oa003 
O> 
0~007 
s;s 

-4 .4 

9. 1 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0.29 
0.39 
0.50 

en I ?C' 1 u r:ncir,g '7 i .J,,J l. (..oY .1 

2c, ERR 
(COUNT) 

3.8 
4.0 
0. 19 
0.044 
0.23 
0.017 
0.011 
0.022 
0.18 
0.36 
4.3 

0.93 

0.082 
0.048 
0.21 

TMA NORCAL 
REPORTING GROUP 7169 

REPLICATE 

ORIGINAL 
Lab sa~le id N303095-01 

Dept sa~le id 7169-001 
Received 03/11/93 

% moisture _2_._6 __ _ 

HOA RDL QUALi-
pCi/g pCi/g FIERS TEST 

5 10 u 80A I 

5 10 80B 
0.1 0.3 u 
0.2 0.3 u u 
0.1 0.3 u 
0.03 0.05 u PU 
0.02 0.05 u PU 
0.04 0.05 u AM 
0.8 2 u y 

0.3 0.5 TC 
5 50 u C 

GAM 
_o_.1_ 0.05 u GAM 

0.4 u GAM 
0.05 0.05 u GAM 
0.1 u GAM 
0.4 u GAM 
0.05 u GAM 

0.04 0.05 u GAM 
0.2 u GAM 
0.06 0. 1 u GAM 
0.04 0. 1 u GAM 

GAM 
GAM 
GAM 

B086VO ·.·· 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

TMA 

I 

Client sa~le i d =-B0.::.;8::.:6""'V-=-0 _______ _ 
Matrix =SO=L-1-D ____ _ 

Collected =-03"'/_0 ... 9,._{.;.;93::...-__ _ 

Chain of custody i d =E~FL~-~1_0~53::...----

ORIGINAL 2c, ERR 
pCi/g (COUNT) 

2.5 4.0 
12 3.7 
0.40 0. 16 

-0.019 0.038 
0.40 0. 16 
0.004 0.029 
0 0.007 

-0.003 0.016 
0 _1_.3_ 

5.3 0.37 

0.20 4.5 

8.0 1.5 
u 
u 
u 
u 
u 
u 

u 
u 
u 
u 

0.26 0.16 
0.36 0.090 
0.97 0.39 

14>A 

pCi/g 

6 
5 
0.1 
o. 1 
0.1 
0.06 
0.03 
0.03 

0.4 
5 

0.3 
0.9 
0.08 
0. 1 
0.7 
0.09 

0. 1 
0.4 
o_ 1 

o. 1 

QUALi- RPO 3c, PROT 
FIERS X TOT LIMIT 

u 

u 

u 
u 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

34 65 
7 90 

33 88 

9 25 

13 44 

11 103 
8 52 

64 96 

Lab id ""'TM"""A""'N'----­
P rotoco l WHC-HASM 
Version Ver 1.0 

Form DVD-REP 
Version =2-.2-3 __ _ 

Report date 06/07/93 
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N303095-0l . 

SDG 7169 
Contact Dinkar Kharkar 

Lab sample id N303095-01 
Dept sample id 7169-001 

Received 03£11£93 
% moisture 2.6 

PARAMETER 

Gross Al pha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 

GAMMA SCAN ANALYTES 
Potassium 40 
I ron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 
Thorium 232 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 11 

CAS NO 

Alpha 
Beta 

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

14596-10- 2 
10098-97-2 
14133-76- 7 
14762-75- 5 

13966-00- 2 
14596-12- 4 
14392-02-0 
10198-40-0 
13982-3 9- 3 
13967-48- l 
13967-70-9 
10045-97- 3 
14762-78-8 
14683-23-9 
15585-10- l 
13982-63- 3 
14274-82-9 

7440-29- l 

TMA 
TMA NORCAL 
REPORTING GROUP 7169 

B086VO 
DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B086VO 
Matrix SOLID 

Collected 03£09£93 
Chain of custody id EFL-1053 

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

2.5 4.0 6 
12 3.7 5 
0.40 0 . 16 0.1 

-0.019 0.038 0.1 
0.40 0.16 0.1 
0.004 0.029 0.06 
0 0.007 0.03 

-0.003 0.016 0.03 
0 1.3 1 
5.3 0.37 0.4 
0.20 4.5 5 

8.0 1.5 
u 0.3 
u 0.9 
u 0.08 
u 0.1 
u 0.7 
u 0.09 
u 0.1 
u 0.4 
u 0.1 
u 0.1 

0.26 0.16 
0.36 0.090 
0.97 0.39 

RDL QUALI-
pCi/g FIERS TEST 

10 u BOA 
10 BOB 

0 . 3 u 
0.3 u u 
0.3 u 
0.05 u PU 
0.05 u PU 
0.05 u AM 
2 u y 

0.5 TC 
so u C 

GAM 
0.05 u GAM 

u GAM 
0.05 u GAM 

u GAM 
u GAM 
u GAM 

0.05 u GAM 
u GAM 

0.1 u GAM 
0.1 u GAM 

GAM 
GAM 
GAM 

Lab i d ~T~MA:.:.:.cN __ _ 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-OS 
Version =2~-=2=3 __ _ 

Report date 06£07£93 

- - - - ----- - - - - - - - - - ----------
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.. 
Contractor · ... . .'· . ·. CONTROL NUMBER 

West1ngti~~l~Hanford OFF-SITE (To be obtained from PROPERTY MANAGEMENT) 

Company .. •;;; . ~ PROPERTY CONTROL 1,/Jf/ 3 -o- tJ :?x'~--tt·2t •i -
PART I - TO BE COMPLETED BY ORIGINATOR 

Departmen 
secti~nv Field Services 

The fol'°"'!'ing items are to be shipped from Ii) Contractor 0 Vendor 

Routing Air 
Shipped to 

TMA/NORCAL 
· ·2030·:Wr1g~t Ave.·­

Rtchmond, CA · 94804 

1K) Contractor 

Qff-site Custodian 
·· ""':•· 

"J..', 

Full Title 
:r 
I 

0 Vendor 

Unit Env Charac 

-. :..-.. 
. . . i ;" ~-~ \ : 

. :- -~: . :· 1 . ; ,.- -~-

. :-o-~:i-4.~<; \ .: ~!:•· 
(Include Serial and any Government Tag N'!i_~bers) Origirial't~}t '. . ;. ~ · _ -, 

r------......:.+---~~.....,;.-------------.,..,,.--=-r--,,-___;::..... _______ --4 _____ _;.;_ __ .;..i 
Quantity . Description , 

91'1l ~ol · cool er. Contains so11-.\--samples that are 
doubl94i!obagged and packed 1n wet 1ce and verm1culfte. 

.,, __ Samples are nonhazar<iou~. • 
. // ff-· 

£11') .- . ' 

, N/A 
. •-,,: .·: .If< .. , 

tA: 
~ .... .. ;.-<·: 
.- -~: ·;~ ,-: .. _ 

:"':cf.~ ,_ 

~---:~: -
·f ,\: 

t-___ 
51
_111p ____ 

1
_,_, 

1
_= -~-0;..._V_O_'{. _W_~_b_X---1• .----___,•..__· ___ ____.__ ______ --I.· ij\_ 

0 aass~~4;d_ ~ '_.t /'1}~ ,unclassified O Shipped Under DOE Contract O Shipped Under Contractor's Use Permit Cont~act J t \, 
Necessit~f~~t~'.~ff~~i:~:Yi!i~ti;f~;perty _ • L . __ ,. _ , ~- --·,·""·- -, -~ _ ___ _ _ _ _ · :_ ,::· ____ .i:Lf·' ~f 
To s~pport dr11l1ng ;and sampling of the 241-T:-106 soil fnvestfgat1on fiJ 

.... , 

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

Location of Property (Area Bldg.) 
200W/241J . - ----- · -

. By Originator 

White, Green.".Y.ellow, Pink - Property MaMgement 
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Thenno Analytical Inc. 

TMA/Norcal 

::030 Wright Avenue 

" 0 . Box 4040 

. ; 
l 

~ ! 
=,chmond, CA 94804-0040 l I 

------ ------
51 0) 235-2633 Fax No. (510) 23;-•J438 

June 14, 1993 

Ref. TMA/Norcal N3-03-095-7169 

Ms . Briana Colley 
Westinghouse Hanford Company 
2355 Stevens Drive 
MSIN H4-23 
345 Hills Street/3000 Area 
Richland , WA 99352 

Dear Ms. Colley: 

. 
i 

!I 
·1 I. 
11 

i' 
I " I ' _________ _,." 

SENT BY FEDERAL EXPRESS 

Enclosed in the Summary Data Section , are the total uranium results which were omitted from the report 
sent to you on 3 June, 1993. for the soil samples from 241-T-106 Location we received 11 Man.:h 1993. 
The QA/QC results are also given in the Summary Data Section . The Summary Data Section is 
numbered pages 1 to 28, aml the appendices are numbered pages 29 to 68 . 

The :ci
7Np results are not included in this report , however, they will he reported to you as soon as 

available. 

Please call if you have any questions concerning this data. 

Sincerely , 

>f)--.r A---:lt'-,_ ~ ---
Dinkar P. Kharkar, Ph.D. 
Manager, Nuclear Programs 

DPK/ss 

Enclosures: Section I :ind 2 
Appendices 



SDG 
Contact 

7169 
Dinkar P. Kharkar 

Client 
Contract 

Westinghouse Hanford 
MBH-SVV-069262 

CASE NARRATIVE 

1.0 GENERAL 

2.0 

The total uranium results of the soil sample from the 241-T-106 Location (TMA/Norcal Group 
7169) are provided in this report. TMA/Norcal Group 7169 is comprised of the one sample 
listed on the Chain-of-Custody documents below which are identified as sample I . 

1.1 CHAINS-OF-CUSTODY 

1.2 

This report includes data from the sample delivered under Chain-of-Custody documents 
Field Logbook No . EFL-1053. 

SAMPLE VOLUME 

Five hundred mL plastic bottles containing the sample were re-:eived for the analyses. 

1.3 MISSING SAMPLES 

The sample were accounted for in an undamaged condition. 

1.4 HOLDING TIMES 

Samples were collected on 3/09/93 and sample processing was initiated within 180 days 
of collection. 

OU A LITY CONTROL 

The internal quality control consisted of one sample each of a laboratory control. a blank, and 
a replicate. The sample analyses were performed with QC samples 7169-2 through 7169-4. 

The QC samples were prepared and labelled by the quality control officer. Copies of The QC 
notebook pages are included in the data package. 

2.1 LABORATORY CONTROL SAMPLES 

LCS recovery for total uranium analysis was satisfactory and the MDA of the result were 
satisfactory. 

2.2 BLANKS 

The MDA of the result for total uranium was satisfactory . 

Case Narrative Section 
Page l of 2 

10 
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SDG 
Contact 

g7 ~ 7C' I u ?:ti:~15 
,· • ffl • .I~., -, .. ~.IQ( ... 

7169 
Dinkar P. Kharkar 

2.3 REPLICATES 

---

Client 
Contract 

CASE NARRATIVE 

Westinghouse Hanford 
MBH-SVV-069262 

Results and the MDA were satisfactory for the replicate analyses . 

3.0 ANALYTICAL NOTES 

3.1 Total Uranium Analyses : The average MDA for four analyses was (0 .05 ± 0.06) µgig. 
Uranium was found in the sample. 

Case Narrative Section 
Page 2 of 2 

TMA 



N303095-04 

SDG 7169 
Contact Dinkar Kharkar 

REPLICATE 
Lab sample id N303095-04 

Dept sample id 7169-004 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (Ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 

Chromium 51 

Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 

Thorium 228 

REPLICATES 

Page 1 
SUMMARY DATA SECTION 

Page 9 

REPLICATE 
pCi/g 

N.R. 
N.R. 
N.R. 
N.R. 
N.R. 

1.2 
N. R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 

N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 

2a ERR 
(COUNT) 

0.21 

TMA NORCAL 
REPORTING GROUP 7169 

REPLICATE 

ORIGINAL 
Lab sample id N303095-01 

Dept sample id 7169-001 
Received 03/11/93 

% moisture ~2""'.~6 __ _ 

MDA RDL QUALi-

pCi/g pCi/g FIERS TEST 

10 80A 
10 808 
0.3 u 
0.3 u 
0.3 u 

0.07 X U_T 
0.05 PU 
0.05 PU 
0.05 AM 
2 y 

0.5 TC 
so C 
0.2 NP 

GAM 
0.05 GAM 

GAM 

0.05 GAM 
GAM 
GAM 
GAM 

0.05 GAM 
GAM 

0.1 GAM 
0.1 GAM 

GAM 
GAM 

B086VO 

Client ~estin9house Hanford 
Contract MBH-SVV-069262 

TMA 

Client sample id ~B0~8~6~V~O ________ _ 
Matrix ~SO""L""'l"'D ____ _ 

Collected ~03::.i/""'0;..:.9..._/~93"----­
Chain of custody id ~E~FL~-~1~0~53~---

ORIGINAL 2a ERR 
pCi/g (COUNT) 

N.R. 
N.R. 
N.R. 
N. R. 
N. R. 

1.2 0.20 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 

N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 
N.R. 

MDA 
pCi/g 

0.07 

QUALi- RPO 3a PROT I 
FIERS X TOT LIMIT I 

X 0 42 

Lab id ""'TM""A-""N'--­
P rotoco l ~HC·HASM 

Version Ver 1.0 
Form DVD-REP 

Version =-2'-'.2=3'--­
Report date 06/14/93 
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TMA 

TMA NORCAL 
REPORTING GROUP 7169 

W303095·04 B086VO 
REPLICATE, cont. 

SDG 7169 Client Westinghouse Hanford 
Contact Dinkar Kharkar Contract MBH·SVV-069262 

REPLICATE 

Lab sample id N303095-04 
Dept sample id 7169-004 

PARAMETER 

Thoriun 232 

REPLICATES 

Page 2 
SUMMARY DATA SECTION 

Page 10 

REPLICATE 
pCi/g 

N.R. 

2a ERR 
(COUNT) 

ORIGINAL 
Lab sample id N303095-01 

Dept sample id 7169-001 
Received 03/11/93 

% moisture ___;2::.a·:.::6'----

HOA RDL QUALi· 

pCi/g pCi/g FIERS TEST 

GAM I 

Client sample id ,::B:::;08~6::,:V~O _______ _ 

Matrix ~S,:a;OL::.al:..:D;..._ ___ _ 

Collected ~0.:::.3/<..:0::.:9J.../..:..93=<---­
Chain of custody id :E.:..FL=-·_.1c::O.:c.53=----

ORIGINAL 2a ERR HOA 
pCi/g (COUNT) pCi/g 

N.R. 

QUALi · RPO 3a PROT 
FIERS X TOT LIMIT 

Lab id ""TM"""A~N'---­

Protoco l WHC·HASM 

Version Ver 1.0 

Form DVD-REP 

Version ~2~.2=3~-­
Report date 06/14/93 
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TMA 

TMA NORCAL 
REPORTING GROUP 7169 

N303095-01 B086VO 
DATA SHEET 

SDG 7169 Client Westinghouse Hanford 
Contact Dinkar Kharkar Contract MBH-SW-069262 

Lab sample id N303095-01 Client sample id 8086V0 
Dept sample id 7169-001 Matrix SOLID 

Received 03L11L93 Collected 03L09L93 
% moisture 2.6 Chain of custody id EFL-1053 

RESULT 2o ERR MDA RDL QUALI-
PARAMETER CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST 

Gross Alpha Alpha ~i . R. 10 BOA 
Gross Beta Beta :-1. R. 10 808 
Uranium 233/234 :'L R. 0.3 u 
Uranium 235 15117-96-1 N.R. 0.3 u 
Uranium 238 7440-61-1 N.R. 0.3 u 
Total Uranium (ug/g) 7440-61-1 1.2 0.20 0.07 X u T 
Plutonium 238 13981-16-3 N.R. 0.05 PU 
Plutonium 239/240 N.R. 0.05 PU 
Americium 241 14596-10-2 N.R. 0.05 AM 
Strontium 90 10098-97-2 N.R. 2 y 

Technetium 99 14133-76-7 N.R. 0.5 TC 
Carbon 14 14762-75-5 N.R. 50 C 
Neptunium 237 13994-20-2 N.R. 0.2 NP 

GAMMA SCAN ANALYTES 
Potassium 40 13966-00-2 N.R. GAM 

Iron 59 14596-12-4 N.R. 0.05 GAM 
Chromium 51 14392-02-0 N.R. GAM 

Cobalt 60 10198-40-0 N.R. 0.05 GAM 
Zinc 65 13982-39-3 N.R. GAM 

Ruthenium 106 13967-48-1 N.R. GAM 
Cesium 134 13967-70-9 N.R. GAM 
Cesium 137 10045-97-3 N.R. 0.05 GAM 
Cerium 144 14762-78-8 N.R. GAM 

Europium 152 14683-23-9 H.R. 0.1 GAM 

Europium 154 15585-10-1 N.R. 0.1 GAM 

Radium 226 13982-63-3 N.R. GAM 

Thorium 228 14274-82-9 N.R. GAM 

Lab id TMAN 
Protocol WHC-HASM 

DATA SHEETS Version Ver 1.0 

Page 1 Form DVD-OS 

SUMMARY DATA SECTION Version 2.23 

Page 11 Report date 06Ll4L93 
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TMA 

TMA NORCAL 
REPORTING GROUP 7169 

N3O3O95-Ol 
DATA 

SDG 7169 
Contact Dinkar Kharkar 

Lab sample id N303095-0l 
Dept sample id 7169-001 

Received 03 lll (93 
% moisture 2.6 

PARAMETER 

Thorium 232 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 12 

CAS NO 

7440-29-1 

BO86VO 
S H E E T , cont 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B086VO 
Matrix SOLID 

Collected 03 (09 (93 

Chain of custody id EFL-1053 

RESULT 
pCi/g 

2a ERR 
(COUNT) 

MDA 
pCi/g 

RDL 
pCi/g 

QUALI-
FIERS TEST 

N.R. GAM 

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

Form DVD-OS 
Version =2~-=2~3 __ _ 

Report date 0 6(14/93 
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Thermo Analytical Inc. 

TMA/Norca/ 

2030 Wnght Avenue 

---------

P. 0 . Box 4040 t.====================-~ 
Richmond, CA 94804-0040 

(510) 235-2633 Fax No. (510) 235-0438 

June 29 , 1993 

Ref. TMA/Norcal N3-03-095-7169 

Ms_ Briana Colley 
Westinghouse Hanford Company 
2355 Stevens Drive 
MSIN H4-23 
345 Hills Street/3000 Area 
Richland, WA 99352 

Dear Ms. Colley: 

SENT BY FEDERAL EXPRESS 

Enclosed in the Summary Data Section are the 237Np results for the soil sample from 241-T-106 location 
we received 11 March 1993 _ The QA/QC results are also given in the Summary Data Section_ The 
Summary Data Section is numbered page 1 through 51 , · and the appendices are numbered pages 52 
through 107 

The "N" shown as a qualifier means that Neptunium is the only new data. The results of all other 
nuclides were reported on 3 June I 993. and 14 June I 993 

Please call if you have any questions concerning this data. 

Dinkar p _ Kharkar, Ph.D_ 
Manager, Nuclear Programs 

DPK/jv 

Enclosures: Section 1 and 2 
Appendices 
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1.0 

SDG 
Contact 

7169 
Dinkar P. Kharkar 

Client 
Contract 

CASE NARRATIVE 

Westinghouse Hanford 
MBH-SVV-069262 

GENERAL 

Soil sample results from 241-T-106 location (fMA/Norcal Group 7169) are reported herein. 
TMA/Norcal Group 7169 is comprised of the one sample listed on the Chain-of-Custody 
documents and is identified as sample 1. 

1.1 CHAINS-OF-CUSTODY 

This report includes data from samples delivered under Chain-of-Custody documents 
Field Logbook No . EFL-1053. 

1.2 SAMPLE VOLUME 

1.3 

1.4 

A 500 mL glass bottle was received for the analyses. 

MISSING SAMPLES 

The sample was accounted for in an undamaged condition. 

HOLDING TIMES 

The sample was collected on 03/09/93 and sample processing was initiated within 180 
days of collection . 

2.0 QUALITY CONTROL 

The ::i
7Np analysis was performed with QC samples 7169-4A2, 7169-7 , and 7169-8. 

The QC samples were prepared and labelled by the quality control department. Copies of The 
QC notebook pages are included in the data package. 

2.1 LABORATORY CONTROL SAMPLES 

The LCS recovery for 237Np was good , and met the 3a total limit. The MDA for the 
analysis met the RDL. 

2.2 BLANKS 

The MDA for the analysis met the RDL. The reagent blank showed alpha contamination 
on ~e plate but the activity of the contamination was below the RDL. 

Case Narrative Section 
Page 1 of 2 
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SDG 
Contact 

7169 
Dinkar P. Kharkar 

2.3 REPLICA TES 

Client 
Contract 

CASE NARRATIVE 

Westinghouse Hanford 
MBH-SVV-069262 

Results were satisfactory for the replicate analysis. The MDA's for 237Np met the RDL. 

3.0 ANALYTICAL NOTES 

3.1 Neptunium-237: The average yield for four analyses was (34 ± 13)%. The lowest yield 
was 26% and the highest was 40%. The average MDA was (0.01 ± 0.01) pCi/g. 
Neptunium-237 activity above the RDL was not found in the sample. 

Case Narrative Section 
Page 2 of 2 

TMA 
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SDG 7169 
Contact Dinkar Kharkar 

REPLICATE 
lab salJl>le id N303095-04 

Dept SalJl)le id 7169-004 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranillll 233/234 
Uranillll 235 
Uranillll 238 
Total Uranillll (ug/g) 
Plutonillll 238 
Plutonillll 239/240 
Americillll 241 
Strontillll 90 
Technetillll 99 
Carbon 14 
Neptunillll 237 

GAMMA SCAN ANALYTES 
Potassiun 40 
Iron 59 
Chromillll 51 
Cobalt 60 
Zinc 65 
Ruthenillll 106 
Cesillll 134 
Cesillll 137 
Ceriun 144 
Europillll 152 
Europiun 154 
Radiun 226 
Thoriun 228 

REPLICATES 
Page 1 

SlJ04ARY DATA SECTION 
Page 12 

REPLICATE 
pCi/g 

4.2 
17 

0 •. 43 
0;022 
0:56 
L2 
O:;Q03 
0~003 
o·, :-:• 

0;007 
5~8 

·4 ,4 
0.006 

9. 1 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

0;29 
0.39 

Q7 y ~'C' I u ?P~13 
,/ ,I ~ ... tJ -, .. ~.Q _,, "' 

2a ERR 
(C<XJNT) 

3.8 
4.0 
0. 19 
0.044 
0.23 
0.21 
0.017 
0.011 
0.022 
0.18 
0.36 
4.3 
0.006 

0.93 

0.082 
0.048 

TMA NORCAL 
REPORTING GR<XJP 7169 

REPLICATE 

ORIGINAL 
Lab salJl)le id N303095-01 

Dept SalJl)le id 7169-001 
Received 03/11/93 

X moisture --=2-'".6..._ __ 

l«>A RDL QUALi· 

pCi/g pCi/g FIERS TEST 

5 10 u BOA 

5 10 80B 
0. 1 0.3 u 
0.2 0.3 u u 
0.1 0.3 u 
0.07 X U_T 
0.03 0.05 u PU 

0.02 0.05 u PU 

0.04 0.05 u AM 

0.8 2 u y 

0.3 0.5 TC 
5 50 U ' C 
0.008 0.2 UN NP 

GAM 

0.1 0.05 u GAM 

0.4 u GAM 

0.05 0.05 u GAM 

0.1 u GAM 

0.4 u GAM 

0.05 u GAM 

0.04 0.05 u GAM 

0.2 u GAM 

0.06 0. 1 u GAM 

0.04 0.1 u GAM 

GAM 

GAM 

Client ~estinghouse Hanford 
Contract MBH·SW-069262 

Client salJl>le id "'"B0"""8 ___ 6 ___ v ___ o _______ _ 
Matrix ~SO:.:l:.:l.,._D ____ _ 

Collected ~03~/ .... 0 ___ 9._/9 ___ 3 _____ _ 

Chain of custody id ~E'-'FL,_-...,1""'05:.:3,__ __ _ 

ORIGINAL 2a ERR l«>A 

pCi/g (C<XJNT) pCi/g 

2.5 4.0 6 
12 3.7 5 
0.40 0.16 0.1 

-0.019 0.038 0.1 
0.40 0.16 0.1 
1 .2 0. 20 0.07 
0;004 0.029 ~ 
0 ". 0.007 o;:03 

-0.003 0.016 0.03 
0 -:-, _LL 1 
5.3 · 0.37 0.4 
0;20 4.5 5 
0.013 0.013 0.02 

8.0 1 .5 
u _Q_l_ 

u 0.9 
u _M!L 
u 0.1 
u 0.7 
u 0.09 
U · __Q_;;1_ 
u 0~4 
u 0.1 
u 0.1 

0.26 0.16 
0.36 0.090 

QUALi· RPO 3a PROT 
FIERS X TOT LIMIT 

u 
34 ::: 65 
7 90 

u 
33.: 88 : 

X O"' 42 
u 
u 
u 
u 

9 ,::-

u 
UN 

13 : 44 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

11 103 
8 : 52 . 

Lab id _TM_A_N __ 

Protocol ~HC·HASM 
Version Ver 1.0 

Form DVD-REP 
Version =-2-:.::2'"'"4 __ 

Report date 06/29/93 
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SDG 7169 
Contact Dinkar Kharkar 

REPLICATE 

Lab sa~le id N303095-04 
Dept s~le id 7169-004 

PARAMETER 

Thor iun 232 

REPLICATES 
Page 2 

SUMMARY DATA SECTION 
Page 13 

REPLICATE 
pCi/g 

0.50 

2a ERR 

(CClJNT) 

0.21 

TMA NORCAL 
REPORTING GROOP 7169 

REPLICATE, cont. 

ORIGINAL 

Lab sa~le id N303095-01 
Dept sa~le id 7169-001 

Received 03/11/93 

Client Westinghouse Hanford 
Contract MBH-SW-069262 

Client s~le id =-B0_8""6_v ___ o _______ _ 
Matrix ~SO-L .... 1-D ____ _ 

Collected ~03 ... { ... 0_9._/9""'3'------

I 

X moisture _2~.6~-- Chain of custody id =EF_L_-_10_5~3 ___ _ 

MDA RDL QUALi- ORIGINAL 2a ERR 
pCi/g pCi/g FIERS TEST pCi/g (COONT) 

GAM I 0.97 0.39 

MDA 

pCi/g 
QUALi- RPO 3a ~T 
FIERS X TOT LIMIT 

64: ... 96 

Lab id ..:.;TM.a.A:a.:N __ _ 

Protocol WHC-HASM 
Version Ver 1. 0 

Form DVD-REP 
Version =-2""'.2..._4 __ _ 

Report date 06/29/93 



.. ' 

. .·· .. ·-•· 

) N30309S-Oi/ 

SDG 7169 
Contact Dinkar Kharkar· 

Lab sample id N303095-0l 
Dept sample id 7169-001 

Received 03/11/93 
% moisture 2.6 

PARAMETER 

Gross Alpha 
Gross Beta 
Uranium 233/234 
Uranium 235 
Uranium 238 
Total Uranium (ug/g) 
Plutonium 238 
Plutonium 239/240 
Americium 241 
Strontium 90 
Technetium 99 
Carbon 14 
Neptunium 237 

GAMMA SCAN ANALYTES 
Potassium 40 
Iron 59 
Chromium 51 
Cobalt 60 
Zinc 65 
Ruthenium 106 
Cesium 134 
Cesium 137 
Cerium 144 
Europium 152 
Europium 154 
Radium 226 
Thorium 228 

DATA SHEETS 
Page 1 

SUMMARY DATA SECTION 
Page 14 

CAS NO 

Alpha 
Beta 

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

14596-10-2 
10098-97-2 
14133-76-7 
14762-75-5 
13994-20-2 

13966-00-2 
14596-12-4 
14392-02-0 
10198-40-0 
13982-39-3 
13967-48-1 
13967-70-9 
10045-97-3 
14762-78-8 
14683-23-9 
15585-10-1 
13982-63-3 
14274-82-9 

TMA NORCAL 
REPORTING GROUP 7169 

I DATA SHEET 

Client Westinghouse Hanford 
Contract MBH-SVV-069262 

Client sample id B086VO 
Matrix SOLID 

Collected 03/09/93 
Chain of custody id EFL-1053 

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

2.5 4.0 6 
12 3.7 s 
0.40 0.16 0.1 

-0.019 0.038 0~1 
0.40 0.16 O~l 
1.2 0.20 0~07 
0.004 0.029 0 ~06 
0 0.007 0 ~03 

-0.003 0.016 0~03 
0 1.3 L 
5.3 0.37 0~4 
0.20 4.5 5 . 
0.013 0.013 0.02 

8.0 1.5 
u 0.3 
u 0.9 
u 0.08 
u 0~1 
u 0~7 
u 0~09 
u 0.1 
u 0~4 
u 0.1 
u 0.1 

0.26 0.16 
0.36 0.090 

RDL QUALI-
pCi/g FIERS TEST 

10 u BOA 
10 SOB 
0.3 u 
0.3 u .. ,,; u 
0.3 u 

x.:::::: u T 
0.05 U/ PU 
0.05 u:::. PU 
0.05 U (: AM 
2 U? y 

0.5 TC 
so u::::- C 
0.2 UN NP 

GAM 
0.05 u:. GAM 

u . GAM 
0.05 u.,,;. GAM 

u-:·· GAM 
u: GAM 
U:/. GAM 

0.05 U?· GAM 
u. GAM 

0.1 u.:::;. GAM 
0.1 u GAM 

GAM 
GAM 

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

Form DVD-OS 
Version ~2~-~2~4 __ _ 

Report date 06/29/93 
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I 
TMA NORCAL 

H~63g;S-OL .·.•· / ···.·. 
REPORTING GROUP 7169 

·:-:.·.: 
::::·•: 

·•:'.· 

··•.·.·.,.',: ... I 
DATA SHEET, cont 

1 ·•.'·.·,:·'•.•.' .. •·.·,·. :;•. 

SDG 7169 
Contact Dinkar Kharkar 

Lab sample id N303095-01 
Dept sample id 7169-001 

Received 03llll93 
\ moisture 2.6 

PARAMETER CAS NO 

Thorium 232 7440-29-1 

DATA SHEETS 
Page 2 

SUMMARY DATA SECTION 
Page 15 

Client Westinghouse Hanford 
contract MBH-SVV-069262 

Client sample id B086VO 
Matrix SOLID 

Collected 03l09l93 
Chain of custody id EFL-1053 

RESULT 
pCi/g 

0.97 

2a ERR 
(COUNT) 

0.39 

MDA 

pCi/g 
RDL 

pCi/g 
QUALI-
FIERS TEST 

GAM 

Lab id TMAN 
Protocol WHC-HASM 
Version Ver 1.0 

Form DVD-DS 
Version 2.24 

Report date o6l29l93 

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




