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WESTINGHOUSE HANFORD COMPANY
Results of Analyses For:

GENERAL CHEMISTRY
CASE NO. 08-069
(TMA/ARLI Work Order # A3-08-069)

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

B09363 B09364 B09365
B09366 B09367

Norcal Work Order # N3-08-128

Thermo Analytical Inc.
160 Taylor Street
Monrovia, CA 91016
(818) 357-3247

Date submitted:
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PAGE 1 TMA/Norcal CHAIN OF CUSTODY  ORD # W3-08-128
RCVD: 08/27/93 DUE: 10/01/93 08/27/93 15:31:20 KEEP: 10/01/94  DISP: §
DASH _SAMPLE IDEMTIFICATION STORED TESTS for FRACTIONS with work in DEPT: SU and CATEGORY
01A-S B09363 ARL1 WHe32  wH234
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02A-S BO93&4 ARLI | wizz2 w234
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03A-S B09365 ARL1 | w232  wWH234
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04A-S B09366 ARLI | w232 w234
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05A-S B09367 ARLI | wH232  wH234
05C-S BO9367 MS ARLI | wH232  wH234
05D-S B09367 pup ARLI | WH232  WH234
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Westinghouse

Hanford CHAIN OF CUSTODY

Company

Custody Form Initiator WV_SETZER

Company Contact WV_SETZER Telephone 376-2413

Project Designation/Sampling Locations 100-DR-2 Collection Date B-Z(/- 2?9

Ice Chest No. =ML gq4d Field Logbook No. EFL-1092

Bill of Lading/Airbill No. _ P Y7 B33 | AD
Method of shipment OVERNIGHT AIR SERVICE
TMA/NORCAL

Possible Sr—!'~ Hazards/Remarks

offsite Property No. ch

Shipped to

Maintain at 4 degrees Centigrade.
Sample ldentification

)y BoZ363 ]
W71,250ml  P:CLP;ICP/AA Metals,Hg
~1,125ml G:Sul fate(EPA 375.4)
/1’125ml G: Anjons F(EPA 300.0)"
AT, 125ml P/G: Anions NO2-NO3 (EPA 353.2)
/iflOOOml 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),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: Trigum (EA-48)

2) ;5623é 4 L t ¥

b

250ml P:CLP;ICP/AA Metals,Hg
~41,125ml  G:Sulfate(EPA 375.4)
4‘125ml G: Anions F(EPA 300.0)

A,125ml P/G: Anions NO2-NO3 (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 26, 304) 1-129 (Rc25,605),U-235,U- 238 (EP-70,71,05),Pu-Z3B,Pu-Z39/240 (EP-80,81,5) ,Pu-241
(EP-80,81,5,108), Am-261 (EP- 80 90, 91 92, 93 5)

A1,125ml Gs: Tl'ltlu'll( -48)

3) Bo?36s

~1,250ml  P:CLP;ICP/AA Metals,Hg

~1,125ml  G:Sulfate(EPA 375.4)

—1,125ml  G: Anions F(EPA 300.0)

_~1,125ml P/G: Anions NO2-NO3 (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- 85A) Ni-63 (RC- 609- 610),Sr-90 (RC-303-304-306-309)
Tc-99 (RC -24, 30&) 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

Chain of Possession

(Sign and Print Names)

Rell uished Recewed by AL /'*q,[fg Date/Time:
4/ J% §-2¢-73 / /935
Relinguished b eceiv d by' Date/Tiget  Liis ' 24,73
s R 202 J&UM 23092 ) IIL
/200¢ Date/Time:x

/ 3 \wed by:
Lot DET

E-23-¢2 [z

Relinquished by:

Received by:

Date/Time:

Final Sampte Disnasition

Disposal Method:

Disposed by:

I Date/Time:

Comments:

A-6000-407 (12/90) (EF) WEFO061
Chain of Custody



’ ¥

D000O2p

Hanford
Company

Collector ¢/ S

We‘stinghouse
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SAMPLE ANALYSIS REQUEST

Company Contact w.¢. Serzee.

Date 8-25-93
Telephonesd) 374-24/3

Sample | « Date Time Number and Type of Sample
Number Collected | Collected Containers/Analysis Required
1,250mi 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 NO2-NO3 (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
50?363 | S| §a4 93 /R0 (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,bHg,Cd,Pb,Cr
1,125ml G:Sulfate(EPA 375.4)
1,125ml G: Anions F(EPA 300.0)
1,125ml P/G: Anions NO2-NO3 (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
Bosdey | S g-2¢-93 /30 (RC-30); C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-
Z 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 NO2-NO3 (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
Bo3.365 S 9‘3‘/9)3 /338 (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-
2397240 (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 O =0i SL = W =
DS = Drum S = Sludge Water
Solids Soil SO = Solid WI =
Wipe

Field Information sves
Special Handling and/or Storage S7o-&r 4F o
Possible Sample Hazards

NN E OB SERVED

A-6000-406 (06/91) WEF060
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Westinghouse

Hanford CHAIN OF CUSTODY
Company

Custody Form Initiator WV _SETZER

Company Contact WV SETZER Telephone 376-2413

Project Designation/Sampling Locations 100-DR-2 Collection Date QL2493
Ice Chest No. sSme ¢ Field Logbook No. _EFL-1092

Bill of Lading/Airbill No. offsite Property No. &qéiﬁ'd 47 - 59

Method of Shipment OVERNIGHT AIR SERVICE
Shipped to TMA/NORCAL

Possible Sample Hazards/Remarks ~Maintain at 4 degrees Centigrade.
Sample ldentification

1) Bo73é6¢ ,
- _~T1,250ml P:CLP;TAL Metals,Hg,Cd,Pb,Cr . -
1, 125ml G:Sulfate(EPA 375.4)
25ml G: Anions F(EPA 300.0)
,125ml P/G: Anions NO2-NO3 (EPA 353.2)
/l,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),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)
~T1,125ml  Gs: Tritium (EA-48)

2) 07367
wvg ~ §.35.93

M@A—%%;usg 25 .93
HrESm—a—Amtons—F(EPA-386-90) Uueg v
Lr425#&—$H“&-Aaﬂ<u¥;—uea-N93-4£§U¥-353~4L in;tf. z? 2593

~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) [-129 (RCZS 605),U-235,U- 238 (EP-70,71,05),Pu-23B,Pu-239/240 (EP-80,81,5) ,Pu-241
(EP 80,81,5, 108) Am-241 (EP- -80 ,90, 91 92 93 5)

wvs 829 -93

3) BoF 367

~1,250ml  P:TAL Metals,Hg,Cd,Pb,Cr

~T,125ml  G:Sulfate(EPA 375.4)

~1125ml  G: Anions F(EPA 300.0)

~1,125ml P/G: Anions NO2-NO3 (EPA 353.2)

.~1,1000ml P/G :Gross atpha/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-B5,EA-B5A),Ni-63 (RC-609-610),5r-90 (RC-303-304-306-309)
Tc-99 (RC-24,304),1-129 (RC-25,605),U-235,uU-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 Chain of Possession (Sign and Print Names)

lln uished by Received by: ; N Hafse | Date/Time:
Léj/« As oL e €/257/75 /62
RellanIShed by: RECEIVEd by: Date/Time:
5 74/4 X% % /2L/53 /{17

Rel ingyAshed by: Recelveq 4ﬁ‘ WALz <5 = Date/Time:
/L/ Fic. o, c/zz/ /“ = )z

Relinquished by: Received by: Date/Tlme

Final Sample Disposition

Disposal Method: l Disposed by: Alioate/Time:

Comments:

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

Hanford SAMPLE ANALYSIS REQUEST
Company
Collector .o Sgrzee- Date S -RS5-93
Company Contact /. | QF7> =12 Telephones) 274 -2l 3
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 NO2-NO3 (EPA 353.2)
§ X4 _ 1,1000ml P/G :Grosséalpha/beta (EP-10),Gamma Spec to
. . 4] 5 . include, Co-60,Ru-106,Ru-106,Eu-152,Eu-154,Eu-155,Cs-137
Ro33464 | S 2593 (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),1I-
. 129 (RC25,605),U-235,U-238 (EP-70,71,05),Pu-238,Pu-
- 2397240 (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,bHg,Cd,Pb,Cr
1,125ml G:Sulfate(EPA 375.4)
1,125ml G: Anions F(EPA 300.0)
1,125ml P/G: Anions NO2-NO3 (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
. 20 (RC-30); C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-
30?34 718 ¥8573 /0 610),5r-90 (RC-303-304-306-309) Tc-99 (RC-24,304),1-
129 (RC25,405),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)
+250mt——PeoLPFA—MetateHaLd 2R, Cr
S A — G+ AnieRs—ERA30870Y }WU‘-’ & 2593
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
cG 3 /045 (RC-30); C-14 (RC-618,EA-85,EA-85A) Ni-63 (RC-609-
ﬂﬁjé? S ?93 g 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)
*Type of A = Air L = SE = T = X =
Sample DL = Drum Liquid Sediment Tissue Other
Liquids O =0i SL = W =
DS = Drum S = Sludge Water
Solids Soil SO = Solid WI =
Wipe
Field Information ém«p\é‘ pod BA only hns \ | tosome Botle Wit dovwl materinl
Special Handling and/or Storage STRED @ 4 °<
Possible Sample Hazards jpwv&E  opscveED

A-6000-406 (06/91) WEF060
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OFFICE OF SAMPLE MANAGEMENT

' RECORD OF DISPOSITION

ROD-93-0200

Record of Disposition No.

DATE: 9/20/93

LABORATORY: TMA

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

NCR NO.: NA

SAMPLE IDENTIFICATION NUMBERS:

B09368, B09363, B09364, B09365, B09366, B09367, BO97F0, BOS7F1, BO97F2, BOS7F3,
BO97F4, BO97F5, BOS7F6, BO97F7, BO97F8, BO97FS, B0O97GO0, BO

B097G4, B0O97G5, B097G8, B097G9, BO97HO

%7&5& 809762 B097G3,

SEP 3 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.

DISPOSITION OF SAMPLES:

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

of EPA Method 375.4.

APPROVAL SIGNATURES:

W. E. Strohben/ J/Z.é /(]%//Zﬁ.

ﬂ’Zoﬁ /13

OSM Project Coordinator (Print/sign Name)

N. M. Naiknimbalkar/_ Wﬁ;f‘)%ﬁ‘/'\—dg“z'/

Date

7/23 /93

Technical Representative (print/sign Name)

N/A

Date

Quality Assurance (Print/Sign Name)

Date




SAMPLE LOG-IN SHEET

) 000003

v )
LAB NAME : Th‘;;i;;:‘)
SN

PAGE :
RECEIVED BY (PRINT NAME): D. (W HTAIER Loc-1N-0ATE :___ & ~ 70 973
. ]
RECEIVED BY (SIGNATURE): d) Aulfate -
CORRESPONDING
ICE CHEST NO. Sm I/— 7 (/ EPA SAMPLE ASSIGNED REMARKS:
SAMPLE TAG LAB CONDITION OF
* » # SAMPLE SHIPMENT,ETC
REMARKS: -
1. Custody Seal(s) é;:::‘nir[)aAb:ent' &)7?66 f 05 00Y
roxen .
8/ I% 305069 !
2. Custody Seal Nos: BO qﬁé} a3 ogo@?
_ 80936 ] _|A308067
3. R(:hah‘!d:f Custody Present / Kbsent* 6936 ('{ A3080 69
eco
Rogs” A30806%
4. Traffic Reports en:' poq| W A 306008
or Packing List
QoIT ([  1A305068
5. Airbitl AirbiLL / sticker po9(v9g AIRO00E
resen ent®
o1 TS~ |3 o506k
5. Airbitl No.: 7289153 723 s Boql wi ﬂngUé ot
7. S?ple Tags
3. Sample Tag
" rs o 5
7. Sample Condition: Broken' /
Le _
10.00es information @o'
on custody
records, traffic
reports, and
sample tags agree?
11.0ate Recieved at Leb: @g ’}S"@
12.Temp of ice chest ‘/L _e%_lrv.c
13.Time Recieved: da’ Zj
SAMPLE TRANSFER
Fraction:
Area #:
3y:
n:
Contaot SWO and atteoh record of resolution <.
sviewsd By: Logbook No.:

ate:

ISt tm, T,

FOAM OC-1

Logbook Page MNo.:




| 3 s S M ST AN AT UD I, Copoace 9289153723
QUESTIONS? CALL 800-238-5355 TOLL FREE.

2 2 -] ] i 5 3 4 2 3
- SENDER'S FEDERAL EXPRESS ACCOUNT NUMBER Dale
¢ -27 9=

0$41-5760-9

l Fron « Your Name) Please Print Your Phone Number (Very important) ﬁ(ﬂecipien('s Name) Please Print Recipient’s Phone Mumber (Very Imponant)

MpLE ConTroel  s10-p35-26337 CAROLE  WARRIL ®Ig ésgsz

DepartmenyFloor No Company DepanmentFloor

<. ompany
- T ¢ A /NORCAL | MA LAR Ly
| Street Addresns Exact Street Address e Cannot Deliver to PQ. Boxes or PQ i Codes )
i .
. _ i A —
| 2030 WRIGHT AVE \Go AYLDR SOeeT s
1 ity State ZIP Required City' State ZIP Require: Q_
.~< ~
| RICHMOME . ____ cA 9 48 04 [MENROVIA, CA . QoG ]
[ YOUR INTERNAL BILLING REFERENCE INFORMATION (optional) (First 24 characlers will appear on invoice.) B#F g‘awlfoﬁ PICKJUP, Print FEDEX Alidress Here
ree
o 2240 G406 Ao S
}-)’/'iWEWT' \_—Ba.r ;Tnm- 2 g Hec.p.cnm-;ut'jl: No 3 1 Bil 3rd Party FedEx Acct No 4 Bill Credn Card City State ZIP Required :
Acc NG Peg o Fitn Account Numoer pelow Fill in Account Number below {eq'd ) Fiiin Credit Card No. below (req'd )
2 a5 Exp Q
h ? D Cheze Acct .Creatt Card No D;m . E
-~ SERVICES DELIVERY AND SPECIAL HANDLING &M“ peenr B AN Emp No. | Date Federal Express Use
(Check only one box} b (Check services /equ:rqu L o | [0 cashRecered Base Charges ;
Priority Overnight Standard Ovemight A ]
o ry’ f', ar| oy & e e | 1 (] Hovo £oR Pick-uP (Fu, \ 3 g ::lum Shipment a 5 rid
o Sturie Jervetyts d ird Party Chg To Del Chg ToHold | nowiared Value Cha
~ OTHER OTHER d ) ar alue rge
~J n X e o L Pickaeme 2 [ oryfes pexiar o'y Streel Address Q
n 16 (] reoex terrer+| 56 () evexcermens | 3 QELIVER SATURDATIEofa Other 1
z 12 [ Jreoexpax- {52 ] reoex pax 4[] DanGEROUS GOOBG{Eava crarge 3 Ciy State Zip
: ) Other 2
s 13( ) reexsox |53 ] Feoexsox 5[] Total  Total v ¢
: Received By: K
DAY ICE \ y
n 14 D FEDEX TUBE | X4 D FEDEX TUBE 6] Dangerous Gouds Shipper s Declaration not requied X Total Charges
w Economy Two-Day Government Ovornight ) ) w | DM SHIPMENT(Chargeable Weight)
~J T Bt e Ly uien x by 904 0 Date/Time Receivod ~ FedEx Employee Number REVISION DATE 11792
“ 30 [ ] economr |48 (] G841 7 (] ormer speciat seavice ] bs PART 6137204 FXEM 393
R covT . FORMAT #155 .
w Sl s |4 ) Bikace 8] -~
Freight Service 9 SATURDAY PICK-UP e X X ], 5 5
OV[RNIE;I“J e e Becepady © 199293 FEDEX
. Y IW0-DAY ’ - 1997
| i0 [J FREGHT ™ s0 (] oo ] %) Regutar S1op| 30) D'S:::C Panrzo )
e e e vae i 850 12 HOLIDAY DELIVERY ut otwred) ‘ Release VSA,
! --éﬁ «ofiﬁuv, ;nué;:f B (Exta charge 2 {{J On-Call Stop 60 Stavon| Signature: P

e e T —_—

00000
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/ T e Ansyod b

RADUTION DOSE RATE SURVYEY FORM

Date J/?O/f? ANy it (W&B OTHERORD ¢ _ (28 7415 3753

Sunveyor's Nume L]
Mode! No. Hp-u0 [ Eseq 4 Model Ne. AC-¥? / ESPl
Sera) N 210209 1019 &Mm_mzzt__nm’___
Calidratios Date ‘{/ZP/f > Calbeation Date ﬂéﬂL’ Wo&;‘.\
_ Instrumest Calitvation Factor J- 250 lastrumeat Cafdeatics Factor —
b |t e R | RE| ) ) A [iRalan
Rt 36.0 i
7(60 |n 2%
S
E Ay 22 . #0.D .
_@@% ¥nad (fa] a | <Spoc) A —
o F—F B | .
j )]
— —
- /
- R
)
7 1
o
1= -
. Commenc
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GENERAL CHEMISTRY RESULTS

CASE NO. 08-069
Soil Sample #:

B09363 B09364 B09365
B09366 B09367

CASE NARRATIVE

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

Maureen Parrish
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. REPORT Work Order # AS-OBGQOOO7

‘ceived: 08/27/93 10719793 11:44:01

REPORT Westinghouse Hanford Company PREPARED YThermo Analytical, Inc.

T0 2355 Stevens Dr.,MSIN-H4-23 BY 160 Taylor Street ; «
345 Hills Street/3000 Area Monrovia, CA_ 91016 ;v%;ZLCﬂlﬂaﬂﬂ d%;/2/2442[;
Richland, WA 99352 CERTIFIED BY
ATTEN Jeanette Duncan ATTEN Ms. Carole Harris
PHONE 818-357-3247 CONTACT MKP _CIH
CLIENT WHC SAMPLES _6
OMPANY Westinghouse Hanford Company This report is for the sole and exclusive use of the client
cILITyY to whom it _is addressed and represents only those samples

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

ORK 1D 100-DR-2
TAKEN By Westinghouse Staff
TRANS Federal EXpress
TYPE Soil
P,O. # N3-08-128-SU-AR -
NVOICE under separate cover

SAMPLE IDENTIFICATION TEST CODES and MAMES used on this workorder
 B09363 IC AN _ Anions Extraction Solids
809364 S04 S Sulfate (in Solids)
_ B09364 MS WCCLPS Anions in Solids
_ B09365 WCLCS Lab Control Sample Summary
B09365 Duplicate WCACD Quality Control Summary
~ B09366 WCOCS Quality Control Summary
 B09367 WF_S Fluoride in Solids
Lab Blank

. LCS




eceived: 08/27/93

AMPLE

¥

10 B09363

LT 4 m
THA Inc. REPORT
Results by Sample

Date & Time Collected 08/24/93

FRACTION O1A TEST CODE WCCLPS

000009

York Order # A3-08-069

NAME Anions in Solids

ANIONS AND WET CHEMISTRY - SOLIDS

ANALYSIS METHOD RESULT UNITS LIMIT
fluoride 300.0 1.5 mg/kg 1.0
Sulfate 300.0 12 mg/kg 5

FORM 1

Category



i
b

L ISIL BN 000010

THA Inc. REPORT Vork Order # A3-08-069
ceived: 08/27/93 Results by Sample
MPLE 1D BO9364 FRACTION 02A TEST CODE WCCLPS NAME Anions in Solids
Date & Time Collected 08/24/93 Category

ANIONS AND WET CHEMISTRY - SOLIDS

ANALYSIS METHOD RESULT UNITS LIMIT
Fluoride 300.0 1.6 mg/kg 1.0
Sulfate 300.0 12 mg/kg 5

FORM 1|

N



000011

. 3

. i REPORT Work Order # A3-08-069
‘ceived: 08/727/93 Results by Sample
MPLE 1D B09365 FRACTION 03A TEST CODE HCCLPS NAME Anions in Solids
Date & Time Collected 08/24/93 Category

ANIONS AND WET CHEMISTRY - SOLIDS

ANALYSIS METHOD RESULT UNITS LIMIT
Fluoride 300.0 1.1 mg/kg 1.0
Sul fate 300.0 18 mg/kg 5

FORM |



000012

REPORT Work Order # A3-08-069
rceived: 08/27/93 Results by Sample
MPLE 1D B09366 FRACTION 04A TEST CODE WCCLPS NAME Anions in Solids
Date & Time Collected 08/25/93 Category

ANIONS AND WET CHEMISTRY - SOLIDS

ANALYSIS METHOD RESULT UNITS LIMIT
fFluoride 300.0 0.5 mg/kg 1.0
Sulfate 300.0 7 mg/kg 5

FORM I



o

) . AL G o
' ' THA lncL. k REPORT Work Order # As-oaQQOOIB

‘ceived: 08/727/93 Results by Sample
MPLE 1D BO09367 FRACTION 05A TEST CODE MCCLPS NAME Anions in Solids
Date & Time Collected 08725793 Category

ARIONS AND WET CHEMISTRY - SOLIDS

ANALYS]S METHOD RESULT URITS LIMIT
Fluoride 300.0 1.1 mg/kg 1.0
Sulfate 300.0 31 mg/kg 5

FORM |















o 8’“ EPA/CLP required

TMA/Skinner & Sherman Laboratories

Sample Login Sheet
Workorder_ 9 90831 Client flmforc} , ol _ Number/Type of Samples_5  Sui [
Protocol__ (¢ Turnaround__ 33 £«s Cooler Temp: °Clor N/A Cooler, o
Custodian: 2 /np. A Shipper & #__Fede x SDG/Batch# __M/A @
Custody Seal: PTeseqt/Absent/Zntact/Not Client MACS/Z G
Purchase Order/Contract# _/U30877%____ Client Contact__| %], > —=- .2

Tag#: Present/ Absent/NA/(See COC) Chain of CustodyPTeSent/ Absent/NA , #

-

Sample Containers <Intact/Broken Comment:
Client Comment? Y

Sample labels agree with Chain of Custody Information?(Yes/No (Comment)
Client paperwork with samples and Chain of Custody'.Ef&No (Comment)
Shipment Dates: .Z;Z),Lﬂ )

List any date with paperwork/shipment problems & specify the problem:

A///o
Client ID Matrix Recejved pH* Test(s) & QC Holdi
1_BParc3 401 | 87?%3 |4 A63002 %R
2 A N 7-2( )
3 Al
4 Gl
5 V7 A s d DS\
6
7 —_—
8 —
(h’—/f /
10 —
11 A N
12 . AN
13 T \ v 1\ )
14 — AN\ __NAAVA D
15 NN/ AN R
16 —— NTANINAN . > a
17 [TV N9 xX=
18 % /=
19 L —
20
These samples are from a site known to have Radioactive Contamination: Yes No /
These samples have detectable amounts of Radioactive Material: Yes No
Subcontract: Ye@l‘o: Date:
Reviewed Date

Rev 1.7 Page: //7-




CHAIN OF CUSTODY oRD # N3-08-128
/93 DUE: 10701/93 . 08/27/93 15:31:10 KEEP: 10701/94  OISP: S

PAGE 1
RCVO

DASH SAMPLE IDENTIFICATION __ STORED TESTS for FRACTIONS with work in DEPT: SU snd CATEGORY
l

6;6:;-6---...------co.--n----- s‘s- sese -oo---i--“-'66;--.6.-'665--.Qﬁ&z----..----a---..-o-c----..---....

028-S 809364 s&s | WHO01  WHOO2  WHOO4

038-S 809365 ss | woor wwoo2 wwoos | T

048-S B09366 s&s | WHO01  WHOO2  WHOO4
0s8-s 809367 B | wioo1 wwoo2  wwood

evessssccasns sesecevrnsncssvecnnsesssscna sescsnse eevsca 4secsascscsnccncscscacae csaneq

05E-S B09367  MS s&s | WHOO1 WHOO2  WHOO4

056-sLCS sts | wHOO1  WHOO2  WHOO4 V4

RELEASED BY DATE JRANSFERRED Y0 DATE RECEIVED_ BY DATE

iﬂcu&.aﬁn&#o 3 ,[3(0 /9> VEAA A £130/%2 7?\,:_-__6—\.} 7/31/%3
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- WESTINGHOUSE /HANFORD

1

INORGANIC ANALYSIS DATA SHEET

Lab Name: SKINNER & SHERMAN LABS.
Lab Code: SKINER Case No.:
Matrix (soil/water): SOIL

Level (low/med): LOW

% Solids: 92.4

Contract:

68-D0-0108

N3-08-128SAS No. :

SAMPLE NUMBER:

i
]
i B09363
)
1

SDG No. :

B09363

Laeb Sample ID: 08315-01S

Date Received: 08/31/93

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

'
1
iCAS No.
[
t

t ] 1 (]
] ] 1 ]
Analyte |Concentration|C! @ Mo
i . I
1 7429-90-5 Aluminum | 6600 I P
17640-36-0 |Antimony | 3.3 (U N P
17440-38-2 |Arsenic | 3.0 1 1 S I
17440-39-3 |Barium H 67.7 | | P
1 7440-41~-7 |Berylliumj 0.461B) S
17440-43-9 |Cadmium | ©.321U| P
1 7440-70-2 |(Calcium | 8790 I P
17440-47-3 |Chromium | 10.7 | | P
17440-48-4 |Cobalt H 8.4 B\ HE ol
176440-50-8 |Copper ! 15.2 | | i
1 7439-89-6 | Iron H 17200 . P
17439-92~1 |Lead H 6.8 | | HE S
17439-95-4 |Magnhesium| 4610 N ‘P
17439-96-5 |Manganese | 289 A P
1 7439-97~6 |Mercury | .05 U] 1CcV
17440-02-0 !Nickel ' 10.1 | | P
17640-09~7 |Potassium! 1110 P P
17782-49-2 |Selenium | .76 U} W Fo
1 7440-22-4 |Silver H 1.1 U} P
17440-23-5 |Sodium H 240 1B i o
17440-28~0 (Thallium | Q.41,U, HE S
17440~-62-2 |Vanadium | 3.4 | | % P
17440-66-6 | Zinc H 37.7 + | * P
' |Cyanide | HE INR |
H i ' - I
Color Before: BROWN Clarity Before: Texture: FINE
Color After: BROUWN Clarity After: Artifacts: YES
Comments:
ROCKS
FORM I - 1IN ILMO2.1

(GG2



* WESTINGHOUSE /HANFORD

1

INORGANIC ANALYSIS DATA SHEET

SAMPLE NUMBER:

(]
)
H B29364
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 H
Lab Code: SKINER Case No.: N3I-08-128SAS No. : SDG No.: B09363
Matrix (soil/water): SOIL Lab Sample ID: 08315-02S
Level (low/med}: LoOwW Date Received: ©8/31/93
% Solids: 92.7
Concentration Units (ug/L-or mg/Kg dry weight): MG/KG
' H H I ' H
iCAS No. i Analyte !Concentrationic| @ Mo
[} [] [] [} [] ] )
' 1 1 t ot [p—
176429-90-5 {Aluminum | 6530 HE P
17440-36-0 |Antimony | 3.2 (Ul N HE S
17440~-38-2 | Arsenic | 2.6 | | VFo
17440-39-3 |Barium : 68.4 | | P
176440-41-7 |Beryllium] .44 B} P
1 7440-43-9 |Cadmium H ©.311U] P
17440-70-2 Calcium - 9450 L P
1 7440-47-3 Chromium | 10.5 | ‘P
1 7440-48-4 |Cobalt i 9.2 8B} ‘P
17440-50-8 |Copper | 15.7 |+ | ‘P
17439-89-6 | Iron ! 17300 S P
17439-92-1 | lLead ! 6.2 | | F o
1 7439-95~4 !Magnesium| 4630 Vo P
17439-96-5 [Manganese| 294 P P
1 7439-97-6 | Mercury H 0.05U; 1CVi
17440-02-0 |Nickel : 10.4 | | P
17440-09-7 Potassium) 1110 . P
17782-49-2 |Selenium | 0.77iU} W ‘Fod
17440-22-4 (Silver ! 1.0 U} P
17440-23-5 |Sodium ' 252 H=X P
1 7440-28-0 | Thallium | ©.41,U] F o
1 7440-62-2 Vanadium | 4@2.0 + | * P
17440-66—-6 |Zinc ' 38.4 | | * P
! ‘Cyanide | N INR!
[} t ] [} 1 ] )
] t ] | I ] | Ip—
Color Before: BROWN Clarity Before: Texture: FINE
Color After: BROWN Clarity After: Artifacts: YES
Comments:
ROCKS
FORM I - IN ILMO2. 1

- 003 -



- WESTINGHOUSE /HANFORD

1

INORGANIC ANALYSIS DATA SHEET

SAMPLE NUMBER:

)
]
H B@39365
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-2108 !
Lab Code: SKINER Case No.: N3-08-128SAS No. : SDG No.: B09363
Matrix (soil/water): SOIL Lab Sample ID: 08315-03S
Level (low/med): LOW Date Received: 08/31/93
% Solids: 95.3
= Concentration Units (ug/L-or mg/Kg dry weight): MG/KG
H \ H I H H
{CAS No. ! Anmlyte |ConcentrationiC! @ M
] (] ] ] ] ] []
i 1 1 Vsl [
17429~90@-5 |Aluminum | 4530 HE Hl
176440-36-0 |Antimony | 3.1 jU} N P
17440-38-2 |Arsenic | 1.6 (B Fo
1 7440-39-3 |Barium ' 54.2 | | P
1744@0-41-7 |Beryllium| ©.43:8B, HE SO
1 76440-43-9 |Cadmium | 2.30:U! P
17440-70-2 (Calcium | 6690 HE P
' 72440~47~3 |Chromium | 8.0 | | HE =
| 7640-48~4 |Cobalt i 10.0 | | P
1 7440-50-8 |Copper ' i5.2 | | e
' 7439-89~6 | Iron | 17100 S P
17439-92~-1 |Lead ! 14.@ | | iF o
17439~95~4 ‘Magnesium)| 3800 HE H
17439-96-5 |Manganese| 248 Vo= P
| 7439-97~6 |Mercury | .05 U, H oAV
17440-02-0 (Nickel ' 8.3 | | P
1 7440~09~7 (Potassium| 768 1Bl P
17782-49-2 (Selenium | 0.731U} W VF o
17440-22-4 |Silver H .99 U, e
17440-23-5 (Sodium i 276 181 P
172440-28-@ (Thallium | @.40U! \F o
1 7440-62~2 \Vanadium | 41.7 | 0% HE S
17440-66-6 |Zinc : 35.8 | | * P
! {Cyanide | I INR !
] ] [} [] ] ) []
| 1 ' [ [
Color Before: BROWN Clarity Before: Texture: FINE
Color After: BROWN Clarity AfEer: Artifacts: YES
Comments:
ROCKS
FORM I - 1IN ILMB2.1

b

004



* WESTINGHOUSE /HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

]
t
' BO9366
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 H
Lab Code: SKINER Case No.: N3-08-128SAS No.: SDG No.: BR9363
Matrix (soil/water): SOIL Lab Sample ID: 28315-04S
Level (low/med): LOW Date Received: 08/31/93
% Solids: 120.0
Concentration Units (ug/Lior mg/Kg dry weight): MG/KG
' i ' HE ‘ ]
{CAS No. ! Analyte |ConcentrationiC) @ ™M
[} [} ] ] [} ] ]
t t 1 [ [
1 7429-90~5 Aluminum | 77.8 | | P
' 7440-36-0 Antimony | 3.1 (Ul N (P
17440-38-2 |Arsenic | 2.60!B| S
17440-39-3 |Barium i 1.9 (U} P
1 7440-41~7 |Beryllium| @.24U/| P
17440-43--S | Cadmium H 2.301U, ‘P
' 7440-70~2 (Calcium ' 16.8 U! P
17440~47~3 |Chromium ! 1.4 B! P
' 7440-48-4 |Cobalt ' ©.50,U] ‘P
17440-50~-8 |Copper H 0.93:B; R
17439-89~6 | Iron : 128 HE R ‘P
1 7439-92~1 |Lead i .39 B! tEo
' 7439-95~4 |Magnhesium! 11.3 B! ‘P
1 76439-96~5 |Manganese | ©.38:B) * P
1 7439-97~6 | Mercury ! .05 U, 1CV,
1764640~-02~-0 (Nickel i 1.2 iB] P
1 7440-09~7 |Potassium] 33.0 U] P
1 7782-49~-2 |Selenium | .73 11U} W F o
17440-22~4 |Silver H 1.2 U} P
1 7644640-23~-5 |Sodium i 37.1 1B, P
174640-28~0 | Thallium | .40 U, HE S
1 7440-62~2 Vanadium | @.521U) * P
1 7440~-66~6 Zinc i Q.74,U,; * P
' iCyanide | HE INR |
' 4 H . O
Color Before: WHITE Clarity Before: Texture: FINE
Color After: WHITE Clarity After: Artifacts: YES
Comments:
ROCKS
FORM I - 1IN ILMo2.1

i i 003



Lab Name: SKINNER & SHERMAN LABS.
Lab Code: SKINER Case No.: N3-
Matrix (soil/water): SOIL

Level (low/med): LOW

% Solids: 96.5

- WESTINGHOUSE /HANFORD

1

INORGANIC ANALYSIS DATA SHEET

Contract:

68-D0~-3108

@8-128SAS No. :

SAMPLE NUMBER:

(]
]
i B09367
)
]

SDG No. :

BO9363

Lab Sample ID: 08315-25S

Date Received: 28/31/93

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

: | ' I : '

1CAS No. | Analyte |Concentration!Cc! @ H I

‘ ' : O b

1 7429-90-5 | Aluminum | 5180 I VP

1 7440-36-0 (Antimony | 4.2 B! N P

1 74640-38-2 | Arsenic | 1.4 1B} W \F o

1 7440-39-3 |Barium H 70.0 | | P

1 76640-641-7 |Beryllium) @ 241U} Had

1 7440-43-9 | Cadmium H 301U P

176440-70-2 |Calcium | 6210 HE g '

1 7440-47-3 |{Chromium | 8.9 | | P

1 76440-48-4 |Cobalt H 13.0 | | P

1 7440-50-8 |Copper ] 16.6 | | H H

'7439~-89-6 | Iron ' 21600 S H i

1 7439-92~-1 |lead H 3.7 1 | : ‘

17439-95~4 Magnesium)| 4430 . i d

1 7439-96-5 |Manganese| 307 . i |

1 7439-97-6 | Mercury H .05:B! 1CV}

17440-02~-0 |Nickel ' S.4 | | H H

1 7440-09-7 |Potassium) 877 181 4 H

17782-49-2 |Selenium | .77 U1 W : :

1 7440@~22-4 |Silver H 1.0 (U} ; '

17440-23-5 |Sodium : 394 B g

1 76440-28-0 | Thallium | @.411U) 1 :

1 7440-62-2 {Vanadium | 58.9 | | * P

1 7440-66-6 |Zinc i 49.5 | | * P

! iCyanide | HE 'NR |

i ' i I H
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: BROWN Clarity After: Artifacts: YES
Comments:

ROCKS
FORM I - 1IN ILMR2.1

K

006



Lgm‘” M il\h

i uf i

TMA/Skinner & Sherman Laboratories
Sample Login Sheet

Workorder 53@93 1S Client_tanfRsvd _Aoc@ Number/Type of Samples S so. 1S

Pmtocol 'Ihmaround 33 ey Cooler Temp: __<) gr N/A Coolet Yes/No
Shipper & # _+ed e x SDG ol A

Custody S&l ssent/ Absent.Not Client Case# 3032 S

Purchase Order/Contractf_n>205% 128 Client Contact | Jblone S wSe na e v

Tag#: Present/ AbsenplNAJ(See COC) Chain of CustodycPresenAbsent/NA #

Sample Containers ¢Intact’Broken Comment:
Client Comment? Yc

Sample labels agree with Chain of Custody Information??¥es/No (Comment)

Client paperwork with samples and Chain of CustodyX Ye/No (Comment)
Shipment Dates: ol
List any date with paperwork/shipment problems & specify the problem:
MlA
Client ID Matrix ived pH* Test(s) & QC M
1_Bpade? sol _sles  _ola Ten HeDus
2 G ( \ \ -z /
4 Ll |
5 \TIAL s \/ 4 \ s
6
7
8
9- — e
10 2
11 o
12
13 a Y
14 ] £
15 \ \ =
16 — @ AN 2\ Cn )
. N\ Ve P O
/}8/ NZAA \/ M L7 AL §§D
Qo == J 75
20 -
These samples are from a site known to have Radioactive Contamination: Yes / No
These samples have detectable amounts of Radioactive Material: Yes No_ "~
Subcontract: Ye@: Date:
Reviewed Date
139
* EPA/CLP required '

Rev 1.7 Page: /Q,



' PAGE 1 CHAIN OF CUSTODY ORD # N3-08-128
RCVD: 08/27/93 DUE: 10/01/93 ' 08727793 15:31:10 KEEP: 10/01/94 DISP: S
DASH _SAMPLE IDENTIFICATION STORED TESTS for FRACTIONS with work in DEPT: SU and CATEGORY
I

aié.é.éééiai-...' ............... G """"'i'ﬁﬁbéi"'ﬁﬁoéé'"Qﬁbéi""°" ............. ceeecsarcanan

028-s 809364 s&s | w001 'wHOO2  WHOGG

6ié.é.3663g;..... ............... ééé..............i.bﬁbbi...aﬁbbé "Qubbi ..........

biéié'éééiéé""' ............... éié"'"""""'i'bﬁééi"'ﬁﬁébé"'ﬁﬁbbl

6;6-§.6663é;..'.- ............... ééé-.'..--.-...-.i'ﬁﬁ66;-"ﬁﬁ66é RiPASALLLLELLLLS IR AT P

6§é:§-§6;ié%...'ué .............. éié"""""""i'dﬁdéi"'ﬁﬁbéé Coneel B cereana

ééﬁ:é.éﬁéié;.'-.éﬁﬁ ............. éié"""""""i'ﬁﬁé&%"'&ﬁé&é"'ﬁﬁb&i ................................

A UL LI ééé"""""""i'&ﬁééi"'ﬁﬁé&é R AL S LI
RELEASED BY DATE TRANSFERRED TO DATE RECEIVED BY DATE

%cuwwwfv 5Pe/9y  _Skansr §poes M < Bb—r 7/31/%
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SDG: 7232 Client:Westinghouse Hanford
Contact: Dinkar Kharkar TMA NORCAL Contr:ct:ﬂgﬂ-gw-02;262n .

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

1.2

1.3

1.4

Chains-of-Custody
This report includes data for the six soil samples from location 100-DR-2 delivered
under Field Logbook #EFL-1892. Chain-of-Custody numbers were not provided.

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

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

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 o 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 h

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
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SDG: 7232 TMA NORCAL Client:Westinghouse Hanford

Contact: Dinkar Kharkar Contract:MBH-SVV-069262
REPORTING GROUP 7232

2.0 QUALITY CONTROL (cont’d)

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 ¢ 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.

3.0 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,
B0O9377, and BO9369 were underlined because they were less than the negative of
their 2 o 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 ¢ counting error.

Case Narrative Section
Page 2 of 3
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SDG: 7232 Client:Westingh Hanford
Contact: Dinkar Kharkar TMA NORCAL Conts:ct:::lilrs‘w?gzg“!égn =

REPORTING GROUP 7232

3.0 ANALYSIS NOTES (cont’d)

3.7 Technetium-99 Analyses
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 1+ 10) pCi/g. Iodine-129 activity
above the RDL was not found.in 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.
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TMA NORCAL
REPORTING GROUP 7232

© “N308130-01 B09363
5 DATA SHEET
SDG 7232 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262
Lab sample id N308130-01 Client sample id B09363
Dept sample id 7232-001 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/24/93
% moisture 6.7 Chain of custody id NONE
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Gross Alpha Alpha 9.9 3.3 3 10 J 80a
Gross Beta Beta 20 3.1 4 10 80B
Tritium 10028-17-8 0.028 0.070 0.1 0.5 u H
Carbon 14 14762-75-5 -2.6 6.2 10 50 ) (o]
Nickel-63 4.5 5.0 3 20 J NI
Strontium 90 10098-97-2 0.031 0.67 0.8 2 u Y
Technetium 99 14133-76~7 0.091 0.077 0.2 0.5 U TC
Iodine 129 15046-84-1 0.58 1.1 2 2 U I
Uranium 233/234 0.57 0.16 0.08 0.3 U
Uranium 235 15117-96-1 0.024 0.048 0.09 0.3 U U
Uranium 238 7440-61-1 0.58 0.16 0.08 0.3 U
Plutonium 238 13981-16-3 -0.004 0.008 0.03 0.05 u PU
Plutonium 239/240 0 0.007 0.03 0.05 u PU
Plutonium 241 14119-32-5 2.8 4.4 7 8 u PU_L
Americium 241 14596-10-2 0.031 0.036 0.05 0.05 u AM
GAMMA SCAN ANALYTES
Sodium 22 13966-32-0 U 0.1 u GAM
Potassium 40 13966-00-2 9.3 1.4 GAM
Manganese 54 13966-31-9 §) 0.09 §) GAM
Iron 59 14596-12~-4 U 0.2 0.05 U GRAM
Cobalt 58 13981-38-9 U 0.09 u GAM
Cobalt 60 10198-40-0 U 0.08 0.05 U GAM
Niobium 94 14681-63-1 U 0.08 u GAM
Ruthenium 103 13968-53~-1 U 0.08 U GAM
Ruthenium 106 13967-48-1 U 0.7 u GAM
Tin 113 13966-06~8 U 0.08 u GAM
Cesium 134 13967-70-9 U 0.1 U GAM
Cesium 137 10045-97-3 U 0.07 0.05 u GAM
m Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 20 Report date 10/22/93




‘N308130-01

[R

TMA NORCAL
REPORTING GROUP 7232

B09363

DATA SHEET, cont
SDG 7232 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262
Lab sample id N308130-01 Client sample id B09363
Dept sample id 7232-001 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/24/93
% moisture 6.7 Chain of custody id NONE
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST
Cerium 144 14762-78-8 U 0.4 U GAM
Europium 152 14683-23-9 U 0.2 0.1 ) GAM
Europium 154 15585-10-1 U 0.09 0.1 U GAM
Europium 155 14391-16-3 U 0.2 U GAM
Radium 226 13982-63-3 0.32 0.17 GAM
Radium 228 15262-20-1 0.76 0.35 GAM
Thorium 228 14274-82-9 0.61 0.12 GAM
Thorium 232 7440-29-1 0.76 0.35 GAM
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
N308130~-01 80AR/80 7232-001 0.100 g 10/05/93 10/06/93 DPK
N308130-01 80B/80 7232-001 0.100 g 10/05/93 10/06/93 DPK
N308130-01 H 7232-001 20.1 g 09/10/93 09/24/93 DPK
N308130-01 C 7232-001 Al 0.103 g 10/13/93 10/19/93 DPK
N308130-01 NI 7232-001 Al 0.500 g 10/02/93 10/15/93 DPK
N308130-01 Y 7232-001 1.00 g 0%/17/93 09/24/93 DPK
N308130-01 TC 7232-001 2.03 g 09/22/93 09/24/93 DPK
N308130-01 I 7232-001 1.00 g 09/23/93 09/28/93 DPK
N308130-01 U 7232-001 1.00 g 09/17/93 09/24/93 DPK
N308130-01 PU 7232-001 1.00 g 09/23/93 09/28/93 DPK
N308130-01 PU_L 7232-001 1.00 g 10/05/93 10/15/93 DPK
N308130-01 AM 7232-001 1.00 g 09/22/93 09/24/93 DPK
N308130-01 GAM 7232-001 226 g 09/10/93 09/17/93 DPK
- Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 21 Report date 10/22/93
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"N308130-02

TMA NORCAL

REPORTING GROUP 7232

B09364
DATA SHEET
SDG 7232 Client Westinghouse Hanford

Contact Dinkar Kharkar

Lab sample id N308130-02

Contract MBH-SVV-069262

Client sample id B09364

Dept sample id 7232-002 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/24/93
% moisture 6.8 Chain of custody id
RESULT 20 ERR MDA RDL QUALI=-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Gross Alpha Alpha 8.8 4.1 3 10 J 80A
Gross Beta Beta 51 5.7 5 10 80B
Tritium 10028-17-8 0.040 0.073 0.1 0.5 U H
Carbon 14 14762-75-5 -7.5 5.5 9 50 U c
Nickel-63 6.8 1.9 3 20 J NI
Strontium 90 10098-97-2 -0.086 1.3 0.7 2 U Y
Technetium 99 14133-76-~7 0.060 0.067 0.2 0.5 U TC
Iodine 129 15046-84-1 0.43 1.0 2 2 U I
Uranium 233/234 0.51 0.15 0.1 0.3 U
Uranium 235 15117-96-1 -0.013 0.026 0.1 0.3 U U
Uranium 238 7440-61-1 0.38 0.13 0.08 0.3 9]
Plutonium 238 13981-16-3 0.009 0.044 0.08 0.05 U PU
Plutonium 239/240 0.004 0.018 0.03 0.05 U PU
Plutonium 241 14119-32-5 1.3 5.4 -9 8 U PU_L
Americium 241 14596-10-2 0.063 0.025 0.02 0.05 AM
GAMMA SCAN ANALYTES
Sodium 22 13966-32-0 U 0.05 U GAM
Potassium 40 13966-00-2 12 0.81 , GAM
Manganese 54 13966-31-9 9} 0.04 U GAM
Iron 59 14596-12-4 U 0.1 0.05 U GAM
Cobalt 58 13981-38-9 U 0.05 U GAM
Cobalt 60 10198-40-0 9] 0.04 0.05 9] GAM
Niobium 94 14681-63-1 U 0.03 U GAM
Ruthenium 103 13968-53-1 U 0.04 6] GAM
Ruthenium 106 13967-48~-1 U 0.3 U GAM
Tin 113 13966-06-8 U 0.05 U GAM
Cesium 134 13967-70-9 U 0.06 U GAM
Cesium 137 10045-97-3 U 0.04 0.05 U GAM
' Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 3 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 22 Report date 10/22/93




TMA NORCAL

S ST REPORTING GROUP 7232
~"N308130-02 B09364
T DATA SHEET, cont
SDG 17232 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262
Lab sample id N308130-02 Client sample id B09364
Dept sample id 7232-002 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/24/93
% moisture 6.8 Chain of custody id
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Cerium 144 14762-78-8 ‘U 0.2 U GAM
Europium 152 14683-23-9 U 0.09 0.1 u GAM
Europium 154 15585-10~1 U 0.06 0.1 U GAM
Europium 155 14391-16-3 14} 0.1 14} GAM
Radium 226 13982-63-3 0.55 0.084 GAM
Radium 228 15262-20-1 0.81 0.18 GAM
Thorium 228 14274-82-9 0.95 0.085 GAM
Thorium 232 7440-29-1 0.81 0.18 GAM
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
N308130-02 80A/80 7232-002 0.100. g 09/17/93 09/24/93 DPK
N308130-02 80B/80 7232-002 0.100 g 09/17/93 09/24/93 DPK
N308130-02 H 7232-002 20.0 g 09/10/93 09/24/93 DPK
N308130-02 C 7232-002 Al 0.112 g 10/14/93 10/19/93 DPK
N308130-02 NI 7232-002 Al 0.500 g 10/02/93 10/15/93 DPK
N308130-02 Y 7232-002 1.00 g 09/17/93 09/24/93 DPK
N308130-02 TC 7232-002 2.01 g 09/22/93 09/24/93 DPK
N308130-02 1 7232-002 1.00g 09/27/93 09/29/93 DPK
N308130-02 U 7232-002 1.00 g 09/17/93 09/24/93 DPK
N308130-02 PU 7232-002 1.00 g 09/22/93 09/29/93 DPK
N308130-02 PU_L 7232-002 1.00 g 10/05/93 10/15/93 DPK
N308130-02 AM 7232-002 1.00 g 09/24/93 09/28/93 DPK
N308130-02 GAM 7232-002 860 g 09/10/93 09/17/93 DPK
- Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 4 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 23 Report date 10/22/93
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~N308130-03

REPORTING GROUP 7232

3o

B09365
DATA SHEET, cont
SDG 7232 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262
Lab sample id N308130-03 Client sample id B09365
Dept sample id 7232-003 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/24/93
% moisture 4.7 Chain of custody id
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Cerium 144 14762-78-8 u 0.2 u GAM
Europium 152 14683~-23-9 U 0.09 0.1 u GAM
Europium 154 15585-10-1 U 0.06 0.1 U GAM
Europium 155 14391-16-3 U 0.1 U GAM
Radium 226 13982-63=~3 0.47 0.079 GAM
Radium 228 15262~-20-1 0.74 0.18 GAM
Thorium 228 14274-82-9 0.65 0.053 GAM
Thorium 232 7440-29-1 0.74 0.18 GAM
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
N308130-03 80Aa/80 7232-003 0:.100 g 09/17/93 09/24/93 DPK
N308130-03 80B/80 7232-003 0.100 g 09/17/93 09/24/93 DPK
N308130-03 H 7232-003 20.1 g 09/10/93 09/24/93 DPK
N308130-03 C 7232-003 Al 0.106 g 10/14/93 10/19/93 DPK
N308130-03 NI 7232-003 Al 0.500 g 10/02/93 10/15/93 DPK
N308130-03 Y 7232-003 1.00 g 09/17/93 09/24/93 DPK
N308130-03 TC 7232~-003 2.06 g 09/21/93 09/24/93 DPK
N308130-03 I 7232-003 1.00 g 09/27/93 10/12/93 DPK
N308130-03 U 7232-003 1.00 g 09/17/93 09/24/93 DPK
N308130-03 PU 7232-003 1.00 g 09/22/93 09/29/93 DPK
N308130-03 PU_L 7232-003 1.00 g 10/05/93 10/15/93 DPK
N308130-03 AM 7232-003 1.00 g 09/27/93 09/29/93 DPK
N308130-03 GAM 7232-003 786 g 09/10/93 09/17/93 DPK
L Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 6 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 25 Report date 10/22/93
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TMA NORCAL
REPORTING GROUP 7232

DATA SHEET, cont
SDG 7232 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262
Lab sample id N308130-06 Client sample id B09369%
Dept sample id 7232-006 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/25/93
% moisture 3.9 Chain of custody id
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO PCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Cerium 144 14762-78-8
Europium 152 14683-23-9 0.1
Europium 154 15585-10-1 0.1
Europium 155 14391-16-3
Radium 226 13982-63-3 0.21
Radium 228 15262-20-1 0.36
Thorium 228 14274-82-9 0.11
Thorium 232 7440-29-1 0.36
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
N308130-06 80A/80 7232-006 09/18/93 09/24/93 DPK
N308130-06 80B/80 7232-006 09/18/93 09/24/93 DPK
N308130-06 H 7232-006 09/10/93 09/24/93 DPK
N308130-06 C 7232-006 Al 10/14/93 10/19/93 DPK
N308130-06 NI 7232-006 Al 10/02/93 10/15/93 DPK
N308130-06 Y 7232-006 09/17/93 09/24/93 DPK
N308130-06 TC 7232-006 09/22/93 09/24/93 DPK
N308130-06 I 7232-006 10/04/93 10/06/93 DPK
N308130-06 U 7232-006 09/18/93 09/24/93 DPK
N308130-06 PU 7232-006 09/23/93 09/28/93 DPK
N308130-06 PU_L 7232-006 10/05/93 10/15/93 DPK
N308130-06 AM 7232-006 09/27/93 09/29/93 DPK
N308130-06 GAM 7232-006 09/11/93 09/17/93 DPK
=t
Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 12 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 31 Report date 10/22/93 -
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Westinghouse
~Hanford CHAIN OF CUSTODY
Company
Custody Form Initiator WV SETZER
Company Contact WV _SETZER Telephone 376-2413
Project Designationlsémpling Locations 100-DR-2 Collection Date 9-24' 723
Ice Chest No. SML q LL Field Logbook No. EFL-1092
Bill of Lading/Airbill No. ? Y7 3 ;3 | 2D offsite Property No. (ﬁgﬂ-éééz -3?

Method of Shipment

OVERNIGHT AIR SERVICE

Shipped to TMA/NORCAL

Possible Sample Hazards/Remarks

Maintain at 4 degrees Centigrade.

Sample ldentification

1) Bo?363
~1,250ml  P:CLP;ICP/AA Metals,Htg
A125ml G:Sulfate(EPA 375.4)
/125mt G: Anions F(EPA 300.0)

—

/—‘F 125ml P/G: Anions NO2-NO3 (EPA 353.2)
/1/1000m|. 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),1-129 (RC25,605),U- 235 u- 238 (EP-70, 7 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: Trigium (EA- 48)
2) A0 \Z\%#
250ml  P:CLP;ICP/AA Metals,Hg
~*1,125ml  G:Sulfate(EPA 375.4)
/1'125ml G: Anions F(EPA 300.0)

A,125ml P/G: Anions NO2-NO3 (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- 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 261
(EP-80,81,5] 108) Am 241 (EP- 80 90, 91 92, 93 5)

A,125ml Gs: Tritium (PR-48)

3) Bo?368"

~"1,250ml
~1,125ml
—1,125ml

G:Sulfate(EPA 375.4)
G: Anions F(EPA 300.0)

P:CLP; ICP/AA Metals,Hg

~1,125ml P/G: Anions NO2-NO3 (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- 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

Chain of Possession

(Sign and Print Names)

Reh uished by% Recelved by: KL Holre Date/Time:

/‘f 2. A2 §2¢-23 / /925~
Relinquished by: ¢/ Z‘Zd by: pate/Tiger, Lirs ¥°26°973
178 2l .| ex92 / /L
Relin %db / wed by- ﬂﬁf ALRCIE S | patesTime:

2D e 2 L-293-¢> [z
Rel inquished Ey: Received by: Date/Time:

Final Sample Disposition
Disposal Method: I Disposed by: Date/Time:

Comments:

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

N8 1



Westinghouse
Hanford SAMPLE ANALYSIS REQUEST
Company
Collector () SET2ER- Date 8 -35.93
Company Contact w.e) Serzee. Telephonesyd) 374-24/3
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 NO2-NO3 (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
,60?5&3 S| §ay93 110 (RC-30); C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-
610),5r-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-
T 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 NO2-NO3 (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
‘R 43 /30 (RC-30): C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-
lg9734‘/ S g L/ 7 610),5r-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 NO2-NO3 (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
Lo3.365 S 5)‘3‘/-73 /338 (RC-30): C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-
610),5r-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 O =0il SL = W =
DS = Drum S = Sludge Water
Solids Soil SO = Solid WI =
Wipe
Field Information sues
Special Handling and/or Storage Sror2r oF zeoc
Possible Sample Hazards wnvzs o sesveD

N8«

A-6000-406 (06/91) WEF060



Fl . v

Westinghouse

Hanford CHAIN OF CUSTODY

Company

Custody Form Initiator WV SETZER

Company Contact WV SETZER Tel ephone 376-2413

Project Designation/Sampling Locations 100-DR-2 Collection Date LA 97
Ice Chest No. SML— 44/ Field Logbook No. EFL-1092

Bill of Lading/Airbill No. Offsite Property No. _{U93 1 ‘dééfZ-"S?

Method of shipment OVERNIGHT AIR SERVICE
Shipped to TMA/NORCAL
Possible Sample Hazards/Remarks Maintain at 4 degrees Centigrade.

Sample Identification

1) BoFd36¢ )
= _—~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 NO2-NO3 (EPA 353.2)
_~1,1000mt 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),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)
~T1,125ml  Gs: Tritium (EA-48)

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-§0581,5,108),Am-241 (EP-80,90,91,92,93,5)

: uvg g-25-93

3) A7 367

~ 1,250ml  P:TAL Metals, Hg,Cd,Pb,Cr

~T,125ml  G:Sulfate(EPA 375.4)

~1125ml G: Anions F(EPA 300.0)

~1,125ml P/G: Anions NO2-NO3 (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-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 Chain of Possession (Sign and Print Names)
Relinquished by; Received by: KB Aalse Date/Time:
- 7 . . _
442/ %/ A 2L §/25/75 (/62
Rel(inqu shed by: z Received by: Date/Time:
B bl ul. 2 f%@ s /2L/53 /(7

Relingygshed by: Receivedﬁf rp({f"‘/’%“’}‘: Date/Time:
. ’\('; Cé \— - ” > . ;.. L
W b S/ oz [z

p. 4 .
Relinquished by: ﬂ Received by: Date/Time:/

N
4

Final Sample Disposition

Disposal Method: l Disposed by: l Date/Time:

Comments:

A-6000-407 (12/90) {EF) WEF061
Chain of Custody n 8 S
10U



+ . @

Westinghouse
Hanford
Company

SAMPLE ANALYSIS REQUEST

Collector .o Sgrzee- Date S -RS5-93
Company Contact L SET2ER. Telephonesst) 374-21 3
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)
1,125mt G: Anions F(EPA 300.0)
1,125ml P/G: Anions NO2-NO3 (EPA 353.2)
- 1,1000ml P/G :Gross alpha/beta (EP-10),Gamma Spec to
g é\'a’)j’gg DX‘/.‘D include,Co-60,Ru-106,Ru-106,Eu-152,EUj154,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-264,304),1-
] 129 (RC25,605),U-235,U-238 (EP-70,71,05),Pu-238,Pu-
-+ 2397240 (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)

07364

1,250mt 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 NO2-NO3 (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

.35 20 (RC-30); C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-

‘60?36 7 S S) 25 ?3 /0 610),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)

H%m%—-ﬂrG&%He-t—e-l—s—,-Hgfcd,Eh,C
H@SH—MW—H{-H—SQG—B-) Wwus 82593
2EmlR LG ARIORE—NOI-NO3—(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
, ‘3 /045 (RC-30): C-14 (RC-618,EA-85,EA-85A),Ni-63 (RC-609-
ﬂﬁjé? S EAS 9 610),5r-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-
2397240 (EP-80,81,5) ,Pu-241 (EP-80,81,5,108),Am-241
(EP-80,90,91,92,93,5)

’

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

Field Information saupls P64 34 only has 1) tocome Gottle Wit dovml maternl
Special Handling and/or Storage =T ED & 4 °<
Possible Sample Hazards pnv&E  opservED

A-6000-406 (06/91) WEF060 r} ES
“t



Vit W Aln 18200 VON KARMAN AVE ? et
T TCGIN s DEST. SORT CODE 99 ? 3 3 3 ]‘ a U $
“: .: Y ARBILL NUMBER CONS!?ANREIEF'S CHECK OK.
RS REFERENCE NO. SHIPPER'S ACCOUNT NO. CONGIGNEE'S REEERENCE NO. CONSIGNEE'S ACCOUNT NO. SR L L N
Ce e CE
10 2APBR WG3-00R7#RY
[547) 5 r .' [': DEPT./FLOOR COMPANY DEPT./FLOOR DECLARED VALUE
- ' oo © C/0 WESTINGHOUSE Toid/ af Is
RNAME)HAREF ORI LU PHONE NO. (CONS'GNEE NAME) PHONE NO. i LIMIT OF LIABILITY
HEHOUSE SHIPPING DEPT. (50U9) 376-085% | ywasimwcs. - o %0 80 i
TRESS ACCURATE STREET T ADORESS (BURUNGTON’CANNUT SIT0 BOX) A S OFeL D AN AveL
. . - e | CABLE CHARGES PAID SEE REVERSE
2030 wilidl AVERIE |5 3 s, s fon
STATE | 7iP (REQUIRED) [¥184 STATE [ZIP (REQUIRED) ﬁ
y A qu R . 1-800-CALL-BAX
SR RICHHOND CA 04304 FOR INFORMATION OR THE
BAX OFFICE NEAREST YOU i
BILLING INFORMATION R HANDLING INFORMATION (* SPECIAL RATE MAY APPLY) |
EPAID 1 OVERNIGHT HOLD AT ANGEROUS — *SATURDAY — *SPECIAL . *GOVERNMENT
PPER) $ (NEXT BUSINESS DAY) [ Jeax D G0ODS [ pewvery DELIVERY CONVENTION ] grupmenT
LLECT CASH RECEIVED (PAID ¥ AVANCE SPECIAL INSTRUCTIONS / ADDITIONAL REFERENCE INFORMATION:
NSIGNEE) [] sEconp pay e R
o NEXT FLIGHT
D PARTY (ACCT. NO. OR BILLING ADDRESS REQD.) ouT NO. OF PCS| WEIGHT | LENGTH HEIGHT DESCRIPTION
N0 0 1 5 74 | COOLER _ SOIL SAMPLSS !
NAME
CHECK BELOW IF PACKAGE IS:] ITOTAL PCS| TOTAL WT.
e D LETTER 1 iA SKID(S) SAID TO CONTAIN NO. OF PIECES
RATE QUOTE NUMBER .
{GARMERT-ON RECEVED . [+ SHIPPER'S BAX OUTSIDE CARRIER:
STATE | 2IP D G.OH. Haweeh) BY BAX AT ¥-1DOOR TERMINAL [CHARGES ADVANCED

g7 333 120

ARBILL NUMBER

-92)
el GOelind W W kLG

3-46 (8/89) Litho USA

X

RELEASE SIGNATURE g“:m";"g‘ﬂgl

TIME/DATE OF PICK-UP

LT

DRIVER NO.

$

ES BAX TO DELIVER SHIPMENT WITHOUT A DELIVERY
R CONDITIONS ON REVERSE OF THIS PAGE )

SIGNED FOR BAX:

PRO NUMBER

“|CARRIER NAME

NON-NEGOTIABLE AIRBIL!. 505 7o 7

" Lmpa

'‘GNATURE AND TALLY RECORD

REFERENCE NO.: _‘.193-0-071<5§5

STTNanoaSe Sateding

LEPT. (509) 375-5665

CONSIGNEE NAME AND ADDRESS

5. DEPARFEERT OF ch*ﬁ 3Y C/0 TRA/ORCAL
STINGHOUSE HARFORD COMPASY 2050 wRIGHT AVENUZ
35 STEVERS URIVE 1153 BUILDING RICHOST CA - 94504
aGx 1576
SrAND WA 39352

5 Emery Authorization Ro.

ces Weight
Z Ci44 LS

16%

Sesepnivane COOLER 107 ST 155 757
‘58 WATZR SAF

N
A

o)

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

-Name of Person/Company Transship Point/Destination Signature of Person Accepting Custody Time/Date
o SvlePlnG DRPT B o
A1 TR U STIRGHDUSE WASEORD ¢ | RICH ALD wA
M(:’/L [ C ey o . S o / > i
— /, < -
/{ . I, L ; ’ / S A . / :

ECIAL HANDUING INSTRUCTIONS



Overnight Delivery

Contractor CONTROL NUMBER
Hesti nghouse Hanford OFF-SITE (To be obtained from PROPERTY MANAGEMENT)

Company PROPERTY CONTROL h /6} 3.0-0bb7 39

PART I-TO BE COMPLETED BY ORIGINATOR

Department . i ronmental Section.y Field Services U™ Env Charac & Sampling
The following items are to be shipped from [x] Contractor [ vendor
Routing Air ] Contractor O vendor
Shipped to Off-site Custodian
TMA/NORCAL : Delores Sanchez
2030 WRIGHT AVE PR
RICHMOND CA 94804
Project Coodinator

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

- —1—) poly cooler. Contains soil samples that are S H/A
double-bagged and paéknd in wet ice and vermiculite. -
Samples are nonhazardous.

Sample #: ), =/ 3,00 14 d MLAR S I RO LR T by 1R
Y
[ Classified [A undiassified [J shipped Under DOE Contract [J shipped Under Contractor's Use Permit Contract
Necessity for the Off-Site Use of this Property . \

To support drilling and sampling at the 00 Areas

~ Bill of Lading S 47 R3IE /Y
CERTIFICATION OF THE RADIATION MONITORING RELEASE MUST BE SECURED THE SAME DAY THAT MATERIAL IS DELIVERED TO SHIPPING.
RM]CLearance fon; nghc Release RM Survﬂy No - — Date .
Lo ,7. ,y;’a . ’// s ~ e .7 Y
Locatnon of Property (Area & Bldg.) Contact Phone
189 Area 4. V., Setzer 376~2413
Date Ready for Shipment Cost Code to be Charged Approximate Date This
LT g S1710/PA2BS P Property will be Returned
Origmated By Pe] 1 HQ‘JT shed ny: Date Authonzed By * Date
vl ,' . R N e . o i '.',*"' R
Slgnature and Name of Property Control Custodlan Date Propert)_g_yl—.inagen_\ent Approval Date
PART!1 - TO BE COMPLETED BY SHIPPING ’ ‘
Signature of Recipient Return Order No. 7 Date Issued Purchase Order No. Date Issued
P / B - , ‘v
pate A
) 7 e
' -~ DISTRIBUTION
By Originator Shipping Operation - Sign all Copies and Forward to:
White, Green, Yellow, Pink - Property Management White - Property Management Green - Property Control Custodian (lssuing Office)
Goldenrod ~ Retain ~ Yellow - Retain Pink - Onginator
- )

BRe X1 54-3000-479{09/89)




- WESTINGHOUSE /HANFORD

1

INORGANIC ANALYSIS DATA SHEET

SAMPLE NUMBER:

[}
]
= H BO9363
Lab Name: SKINNER & SHERMAN LABS. Contract: 68-D0-0108 H
Lab Code: SKINER Case No.: N3-08-128SAS No.: SDG No.: BR9363
Matrix (soil/water): SOIL Lab Sample ID: 08315-01S
Level (low/med): Low Date Received: 08/31/93
% Solids: 92.4
Concentration Units (ug/L or mg/Kg dry weight): MG/KG
] 1 ] [] ] [} [}
1} ] [ 1 ] ) ] [}
{CAS No. ! Analyte |ConcentrationiC! @Q iMoo
[} 1 [] [] ) [) [)
[] 1 ] [ — ) [ e )
1 7429-90-5 |(Aluminum | 6600 L P
17440-36-0 !Antimony | 3.3 {UI N P
17440-38-2 |Arsenic | 3.0 | S IF
176440-39-3 |Barium 1 67.7 | | H S
1 7640-41-7 (Berylliumi 0.46;:B} P
17440-43-9 {Cadmium | 2.32}U! P
17440-70-2 (Calcium | 8790 HE P
17646460-47-3 {Chromium | 10.7 | | P
17440-48-4 |[Cobalt ! 8.4 B} P
17440-50-8 |Copper ! 15.2 | | P
17439-89-6 |Iron ' 17200 HEE R P
17439-92-1 |Lead H 6.8 { I S iF
17439-95-4 |Magnesium| 4610 HEH P
17439-96-5 |Manganese! 289 . P
1 7439-97-6 |Mercury H 0.05U! 1CV
C/, 17440-02-0 !Nickel H 10.1 | | P
5 17440-09-7 |Potassium! 1110 | ! P!
0 27 17782-49-2 (Selenium ! - 0.761U W F
N\ 17640-22-6 {Silver | 1.1 tul P
17440-23-5 |Sodium H 240 B! P
\ 17440-28-0 |({Thallium | .41}V H
17440-62-2 |Vanadium | 43.4 | | % P
17440-66-6 |Zinc H 37.7 + | % P
' |{Cyanide | I INR!
) [} [) [) [] 1 [)
' | | [ ] [p——1
Color Before: BROWN Clarity Before: Texture: FINE
Color After: BROWN Clarity After: Artifacts: YES
Comments:
ROCKS
FORM I - IN ILMe2. 1

v

062



* WESTINGHOUSE /HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

!
N ; BO@9364

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

Lab Code: SKINER Case No.: N3-08-128SAS No.: SDG No.: B0@9363

Matrix (soil/water): SOIL Lab Sample ID: 08315-02S

Level (low/med): LOW Date Received: 08/31/93

% Solids: 92.7

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

[] [] t 1
] ] ‘ (]
CAS No. Analyte !ConcentrationiCi! @ H
[} t ] (] [)
' )t [
172429~-90-5 |Aluminum | 6530 HE P
! 7440-36-0 |Antimony | 3.2 :u:/uf:T’:P !
17440-38-2 |Arsenic H 2.6 | | 'Fo
17440-39-3 |Barium H 68.4 | | H S
17440417 (Beryllium! 0.4418B) HE
17440-43-9 (Cadmium | 2.311U¢ H
17440-70-2 ,Calcium H 9450 Vo P
17440-47-3 (Chromium | 1.5 | | P
17440-48-4 [(Cobalt H 9.2 8} H
17440-50-8 |Copper ' 15.7 + | P
17439-89-6 |(Iron H 17300 I P
17439-92-1 |Lead H 6.2 | | {F |
17439~-95-4 |Magnesium| 4630 I A
17439-96-5 |Manganese ! 296 | 4 x P \01
| 7639-97-6 |Mercury | 0.05!U! eV 74—;?5
17440-02-0 !Nickel ! 10.4 | | P |
17440-09-7 |Potassium| 1110 I P
17782-49-2 |Selenium | = o.77:u:/ntj' \F o
17440-22-4 (Silver H © 1.0 (U} P
17440-23-5 {Sodium ' 252 - P
17440-28-0 |Thallium | .41V} F o
17440-62-2 {Vanadium ! 42.0 { | }YI P |
17440-66-6 |Zinc H 38.4 | | ¥- HE S
' {Cyanide | I INR
' H ' I Pt
Color Before: BROUWN Clarity Before: Texture: FINE
Color After: BROWN Clarity After: Artifacts: YES
Comments: . .
ROCK ” . W
0 ot lab dws. et dugl

{ i Y]

" FORM I - IN | . ItMez.1

i~ 003 -



-WESTINGHOUSE /HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

v
‘

- H BO3365
1
'

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

Lab Code: SKINER Case No.: N3-08-128SAS No. : SDG No.: B29363
Matrix (soil/water): SOIL Lab Sample ID: @8315-03S
Level (low/med): LOW Date Received: 08/31/93

% Solids: 95.3

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

! § 3 [ []
] ] ] [} [}
CAS No. Analyte |Concentrationi!C! @ H I
t 1 ] (] []
) [P ] [ Jp— ]
17429-90-5 |Aluminum | 4530 HE T
17440-36-0 |Antimony | 3.1 :u:/ﬂ(;]’ P
17440-38-2 |Arsenic | 1.6 |B| F o
17440-39-3 |Barium : 5.2 | | P
17440-41-7 |Beryllium| 0.43!B, iP
17440-43-9 |Cadmium ‘ 0.30101 P
17440-70-2 |Calcium | 6690 Vo P
17440-47-3 |Chromium | 8.0 | | i |
17440-48~4 |Cobalt ' 10.2 | | P
17440-50-8 |Copper H 15.2 | | P
17439-89-6 |Iron ! 17100 N P 6\5({,
17439-92-1 |Lead b 14.0 | | H H ,Zgl
17439-95-4 (Magnesium! 3800 HE P ix
17439-96-5 |Manganese! 248 HEE S H { \
1 7439-97-6 |(Mercury | 2.05)U! 1CV
174640-02-0 |Nickel H 8.3 | | P
17440-09-7 (Potassiumi 768 1B P
17782-49-2 |Selenium | ,_;0.73:0:/3’ F o
17440-22-4 (Silver ! T 0.991U} H
17440-23-5 {Sodium H 276 181 ! i
$176440-28-0 {Thallium ! .40V} H H
17440-62-2 |Vanadium ! 41.7 { + YT tp
172440-66-6 |(Zinc ! 35.8 { | 3 1 !
‘e iCyanide | I {NR
H H H I S
Color Before: BROWN Clarity Before: Texture: FINE
Color After: BROWN Clarity After: Artifacts: YES
Comments:
A 0y ot e dup, peuths olid
i . S =
L ” 193 . :
FORM I - IN , ILM@2. 1

- v 004



- WESTINGHOUSE /HANFORD
1

SAMPLE NUMBER:
INORGANIC ANALYSIS DATA SHEET

BO9366

]
1

.~ ¢
s '
1

'

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

Lab Code: SKINER Case No.: N3-08-128SAS No.: SDG No.: BO9363

Matrix (soil/water): SOIL Lab Sample ID: 08315-04S
Level (low/med): Low Date Received: 08/31/93
X% Solids: 100.0
Concentration Units (ug/L or mg/Kg dry weight): MG/KG
i ' H HE HE
1CAS No. ! Analyte |ConcentrationiC] Mo
] 1 1 [] ) ] [}
t 1 1 [ ] [
17429-90-5 |Aluminum | 77.8 1 H
176440-36-0 |Antimony | 3.1 (U} P
17440-38-2 |Arsenic | 0.60!8| H
17440-39-3 |Barium : 1.0 iU} P
17440-41-7 Beryllium| @.241U| S
17440-43-9 |Cadmium ' 0.301U} H
17440-70-2 (Calcium ! 16.8 (U; P
17440-47-3 |Chromium | 1.4 18} HE ol
17440-48-4 |Cobalt H 0.501U] HE A
17440-50-8 |Copper H 2.93iB1 " b S
17439-89-6 | Iron : 128 HE P
17439-92-1 |Lead H 0.39:i81 H
17439-95-4 |Magnesium| 11.3 1B} P
{7439-96-5 |Manganese| @.38!8B| P
.ji// 172439-97-6 |Mercury | .05 U! icvi
17440-02-0 |{Nickel H 1.0 181 H H
Y\ 17440-09-7 !Potassium! 33.0 U\ P
177 17782-49-2 [(Selenium | - 0.731U} Fod
17440-22-4 (Silver H 1.0 (U i 1
li\ 17440-23-5 |Sodium ‘ 37.1 18! ' :
172440-28-0 |Thallium | .40V} ' H
1 7440-62-2 (Vanadium | 2.521U} ' H
17440-66-6 }Zinc H 0.74\U, H H
H {Cyanide ! I INR |
H H H L bt
Color Before: WHITE ‘Clarity Before: Texture: FINE
Color After: WHITE Clarity After: Artifacts: YES
Comments:
ROCKS
FORM I -~ IN ILMO2.1

¢ 003



- WESTINGHOUSE /HANFORD

Lab Name: SKINNER & SHERMAN LABS.

Lab Code:

Matrix (soil/water): SOIL

SKINER

1

b

Contract:

INORGANIC ANALYSIS DATA SHEET

68-D0-0108

Case No.: N3-08-128SAS No. :

SAMPLE

NUMBER:

1
'
' B0@9367
1
i

SDG No. :

B@9363

Lab Sample ID: ©08315-05S

Level (low/med): LOW Date Received: 08/31/93
% Solids: 396.5
Concentration Units (ug/L or mg/Kg dry weight): MG/KG
: i i HE HEE
{CAS No. i Analyte |[ConcentrationiC!{ Q M
) [} 1 [} t [) (]
L] ] 1 | ] [ —
17429-90-5 |Aluminum | 5180 P Hid
17440-36-0 |Antimony | 4.2 B! N P
17440-38~-2 |Arsenic ' i.4 18] W iF o
17440-39-3 |Barium H 70.0 | | ‘P
172440-41-7 Beryllium) 0.24:U) H
17440-43-9 |Cadmium | 0.30{U; P
17440-70-2 !Calcium : 6210 HE P
17440-47-3 Chromium | 8.9 | | P
176440-48—-4 |Cobalt H 13.0 | | ! H
{7440-50-8 |Copper H 16.6 | | i H
176439-89-6 |Iron ' 21600 R P
17439-92-1 !Lead H 3.7 {+ | H H
{7639-95~4 |Magnesium| 4430 I H H
17439-96-5 |Manganese! 307 Vo= H H
17439-97-6 !Mercury | ' 2.05!B! icvi
Q ‘5 17440-02-0 |(Nickel ' 9.4 | H H
\A &\ 17440-09-7 |Potassium! 877 181 P
iSP 17782-49-2 |Selenium ! £0.771U! W IF
\ 1 76440-22-4 (Silver | S 1.0 U| P
17440-23-5 |Sodium ' 394 B P
174640-28-0 (Thallium | 0.41)U! H
17440-62~2 [Vanadium | 58.9 | | * P
17440-66-6 |2inc H 49.5 | | * H :
H iCyanide ! HE {NR|{
i i ' I LR
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: BROWN Clarity After: Artifacts: YES
Comments:
ROCKS

FORM I - IN

ILMO2. 1

PR AnA



eceived: 08/727/93

AMPLE

10 809363

FaNm
f,rmﬁw‘h

THA Inc. REPORT
Results by Sample

Date & Time Collected 08/24/93

FRACTION 01A TEST CODE MHCCLPS

000009

Work Order # A3-08-069

NAME Anions in Solids

ANIONS AND WET CHENISfiY - SOLIDS

NV

Pl

ANALYSIS METHOD RESULT UNITS LIMIT
Fluoride 300.0 1.5 mg/kg 1.0
Sul fate 300.0 12 mg/ kg S
FORM 1

)15 <

Category




000010

TMA Inc. REPORT Uork Order # A3-08-069

cejved: 08/27/93 Results by Sampte
YPLE ID B09364 FRACTION 02a TEST CODE WCCLPS NAME Anions in Solids
Date & Time Collected 08724793 Category

ANIONS AND WET CHEMISTRY - SOLIDS X
ANALYSIS METHOD RESULT UNITS LIMIT
fluoride 300.0 1.6 mg/kg 1.0
Sul fate 300.0 12 mg/kg S
FORM |

\2\7/%5 R



000011

REPORT Work Order # A3-08-069
rceived: 08/727/93 Results by Sample
\MPLE 1D B09365 FRACTION 03A TEST CODE UCCLPS NAME Anions in Solids
Date & Time Collected 08/24/93 Category

ANIONS AND WET CHEMISTRY - SOLIDS
ANALYSIS METHOD  RESULT UNITS LiMIT

Fluoride 300.0 1.1 mg/ kg 1.0
Sulfate 300.0 18 mg/kg S
FORM 1| -

2} 220 SC.

t,*‘



‘I'l
[

00012

TMA Inc. REPORT Vork Order # A3-08-069
rceived: 08/27/93 Results by Sample
(MPLE 10 809366 FRACTION 04 TEST CODE UCCLPS NAME Anions in Solids
Date & Time Collected 08/25/93 Category

is
ANIONS AND WET CHEMISTRY - SOLIDS
ANALYSIS METHOD  RESULT UNITS LIMIT

Fluoride 300.0 0.5 mg/kg 1.0
Sulfate 300.0 7 mg/kg S
FORM 1

'7/‘$} 9% X



i L .
THA Inc. REPORT Work Order # AB-OBQQOO 1 3

ceived: 08/27/93 Results by Sample
MPLE 10 BO09367 FRACTION 0S5SA TEST CODE MCCLPS NAME Anions in Solids
Date & Time Collected 08/25/93 Category

ANIONS AND WET CHEMISTRY - SOLIDS
ANALYS!S METHOD RESULT UNITS LIMIT

fFluoride 300.0 1.1 mg/kg 1.0
Sulfate 300.0 31 mg/kg S
FORM I

2=l =

-




Page 2 SkinneriSherman REPORT Work Order # S3-08-316

| wg N/kg

Received: 08/31/93 Results by Sample
| SAMPLE ID BO9343 SAMPLE # 01 FRACTIONS: A |
| Date & Time Collected 08/24/93  cCategory SOIL |
| ~ |
~
| mmes__ 304 NV \2\L’>\C‘\_ 55 |
| mg N/kg |
| |
| SAMPLE ID BO9364 SAMPLE # 02 FRACTIONS: A |
| Date & Time Collected 08/264/93  Category SOIL |
| / . |
| mITR_S____29.6 | 2/{ 73 (@ LS |
| mg N/kg / |
| |
| SAMPLE 1D BO9365 SAMPLE # 03 FRACTIONS: A |
| Date & Time Collected 08/24/93  Category SOIL_ |
| a |
| mmms____27.2 \2\7/'5164\5 S |
| mg N/kg ' i
| |
| SAMPLE 1D BO9366 SAMPLE # 04 FRACTIONS: A |
| N\/ Date & Time Collected 08/25/93  Category SOIL___ |
I & D T I
| miTR_S g.l.a I) l 2’25 I — .;L |
| . mg N/kg I
| |
| SAMPLE ID BO9367 SAMPLE # 05 FRACTIONS: A |
| Date & Time Collected 08/25/93 Category SOIL |
l - T I
| mm_s___ 219 N\I '2/\ 3% F{ “ = |
| mg N/kg |
| |
| SAMPLE 1D 809367 SAWPLE # 05 FRACTIONS: B | .
| Date & Time Collected 08/25/93  Category SOIL |
| |
| mmRs____17.7 |
| »g N/kg . |
| |
| SAMPLE ID BO9367S SAMPLE # 05 FRACTIONS: C |
| Date & Time Collected 08/25/93 Category solt. |
| |
| miTR_s____37.8 |
|
|




Page 3
Received: 08/31/93

Skinner&Sherman REPORT Vork Order # S3-08-316
Results by Sample

| SAMPLE 1D LCSS

SAMPLE # 06 FRACTIONS: A

|

| :
| wiTR_S 2.28
i mg N/L
|

Date & Time Collected not specified Category SOIL

lo




TMA NORCAL

REPORTING GROUP 7232

DATA SHEET
. 8DG 7232 Client Westinghouse Hanford
Contact Dinkar Kharkar " Contract MBH-SVV-069262
Lab sample id N308130-01 Client sample id B09363
Dept sample id 7232-001 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/24/93
% moisture 6.7 Chain of custody id NONE
RESULT 20 ERR MDA RDL QUALI~
ANALYTE CAS NO PCi/g (COUNT) pci/g pCi/g FIERS TEST
Gross Alpha Alpha 9.9" 3.3 CE3 10 80A
Gross Beta Beta 20 3.1 IR S 10 80B
Tritium 10028-17-8 0.028 0.070 01 0.5 H
Carbon 14 14762-75-5 —-2.6 6.2 10 - 50 (o]
Nickel-63 - 4.5 5.0 3. 20 NI
Strontium 90 10098-97-2 0.031 0.67 2 Y
Technetium 99 14133-76-7 0.091 0.077 0.5 TC
Iodine 129 15046-84~-1 0.58 1.1 2 1
Uranium 233/234 0.57 0.16 0.3 U
Uranium 235 15117-96-1 0,024 0.048 0.3 u- U
Uranium 238 7440-61-1 0.58 0.16 0.3 U
Plutonium 238 13981-16-3 = =05004 0.008 0.05 U PU
Plutonium 239/240 Y 0 B 0.007 0.05 o PU
Plutonium 241 14119-32-5 = 258 4.4 i 8 PU L
' Americium 241 14596-10-2 D031 0.036 . 0.05 AM
GAMMA SCAN ANALYTES R L
Sodium 22 13966-32-0 U 0 GAM
Potassium 40 13966-00-2 9.3 1.4 E : GAM
Manganese 54 13966-31-9 . 2500 U GAM
Iron 59 14596-12-4 I B 0 0.05 R GAM
Cobalt 58 13981-38-9 U - 0 U GAM
Cobalt 60 10198-40-0 U 03 0.05 i B GAM
Niobium 94 14681-63-1 u 07 9§ GAM
Ruthenium 103 13968~53-1 u 0. Ui GAM
Ruthenium 106 13967-48-1 u ‘04 U GAM
Tin 113 13966-06-8 u (4] U GAM
Cesium 134 13967-70-9 U 0 ‘U GAM
Cesium 137 10045-97-3 U -0 0.05 UL GAM
Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 1 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 20 Report date 10/22/93
Nb
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DATA

00
N

TMA NORCAL

REPORTING GROUP 7232

SHEET, c

ont

SDG 7232 Client Westinghouse Hanford
Contact Dinkar Kharkar > Contract MBH-SVV-069262
Lab sample id N308130-01 Client sample id B09363
Dept sample id 7232-001 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/24/93
% moisture 6.7 Chain of custody id NONE
RESULT 20 ERR RDL QUALI~
ANALYTE CAS NO PCi/g {(COUNT) pCi/g FIERS TEST
Cerium 144 14762-78-8 u: GAM
Europium 152 14683-23-9 0.1 U GAM
Europium 154 15585-10-1 0.1 U GAM
Europium 155 14391-16-3 U= GAM
Radium 226 13982-63-3 0.17
Radium 228 15262-20-1 0.35
Thorium 228 14274-82-9 0.12
Thorium 232 7440-29-1 0.35
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
* N308130~-01 80A/80 7232-001 10/05/93 10/06/93 DPK
N308130-01 80B/80 7232-001 10/05/93 10/06/93 DPK
N308130-01 H 7232-001 09/10/93 09/24/93 DPK
N308130-01 C 7232-001 Al 10/13/93 10/19/93 DPK
N308130-01 NI 7232-001 Al 10/02/93 10/15/93 DPK
N308130-01 Y 7232-001 09/17/93 09/24/93 DPK
N308130-01 TC 7232-001 09/22/93 09/24/93 DPK
N308130-01 I 7232-001 09/23/93 09/28/93 DPK
N308130-01 U 7232-001 09/17/93 09/24/93 DPK
N308130-01 PU 7232-001 09/23/93 09/28/93 DPK
N308130-01 PU_L 7232-001 10/05/93 10/15/93 DPK
N308130-01 AM 7232-001 09/22/93 09/24/93 DPK
N308130-01 GAM 7232-001 09/10/93 09/17/93 DPK
Lab id TMAN
Protocol WHC-HASM _
DATA SHEETS Version Ver 1.0
Page 2 Form DVD-DS
SUMMARY DATA SECTION ) Version 2.27
Page 21 Report date 10/22/93
Glﬂs<'~a9§5a
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TMA NORCAL
REPORTING GROUP 7232

DATA SHEET

SDG 7232

Contact Dinkar Kharkar

Lab sample id N308130-02

Client Westinghouse Hanford

** Contract MBH-SVV-069262

Client sample id B09364

Dept sample id 7232-002 Location/Matrix 100-DR-=2 SOLID
Received 08/27/93 Collected 08/24/93
% moisture 6.8 Chain of custody id
RESULT 20 ERR MDA RDL QUALI~-
ANALYTE CAS NO pPCi/g  (COUNT) PCi/g pPCi/g FIERS TEST
Gross Alpha Alpha 4.1 10 80A
Gross Beta Beta 5.7 5 10 80B
Tritium 10028-17-8 0.073 A 0.5 H
Carbon 14 14762-75-5 5.5 ‘9 : 50 C
Nickel-63 1.9 3. 20 NI
Strontium S0 10098-97-2 1.3 07" 2 Y
Technetium 99 14133-76-7 0.067 0.2 0.5 TC
Iodine 129 15046-84~1 1.0 20 2 I
Uranium 233/234 0.15 -0 0.3 u
Uranium 235 15117-96-1 0.026 0. 0.3 U
Uranium 238 7440-61-1 0.13 -0 0.3 U
Plutonium 238 13981-16-3 0.044 SO 0.05 PU
Plutonium 239/240 0.018 0.05 PU
Plutonium 241 14119-32-5 5.4 8 PU_L
' Americium 241 14596-10-2 0.025 0.05 AM
GAMMA SCAN ANALYTES
Sodium 22 13966-~32-0 GAM
Potassium 40 13966-00-2 0.81 GAM
Manganese 54 13966-31-9 GAM
Iron 59 14596-12-4 0.05 GAM .
Cobalt 58 13981-38-9 - GAM
Cobalt 60 10198-40-0 ’ 0.05 GAM
Niobium 94 14681-63-1 GAM
Ruthenium 103 13968-53~1 GAM
Ruthenium 106 13967-48-1 U GAM
Tin 113 13966-06-8 U, GAM
Cesium 134 13967-70-9 ROEEE B GAM
Cesium 137 10045-97-3 0.05 v W caM
Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 3 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 22 Report date 10/22/93
£54 BT 3.
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TMA NORCAL
REPORTING GROUP 7232

DATA SHEET, cont
SDG 7232 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262
Lab sample id N308130-02 Client sample id B09364
Dept sample id 7232-002 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/24/93

% moisture 6.8 Chain of custedy id
RESULT 20 ERR QUALI-
ANALYTE CAS NO pCi/g  (COUNT) FIERS TEST
Cerium 144 14762-78-8 GAM
Europium 152 14683-23-9 GAM
Europium 154 15585-10-1 GAM
Europium 1S5 14391-16-3 GAM
Radium 226 13982-63-3 0.084 GAM
Radium 228 15262-20-1 0.18 GAM
Thorium 228 14274-82-9 0.085 GAM
Thorium 232 7440-29-1 0.18 - oM
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
* N308130-02 80A/80 7232-002 09/17/93 09/24/93 DPK
N308130-02 80B/80 7232-002 09/17/93 09/24/93 DPK
N308130-02 H 7232-002 09/10/93 09/24/93 DPK
N308130-02 C 7232-002 Al 10/14/93 10/19/93 DPK
N308130-02 NI 7232-002 a1l 10/02/93 10/15/93 DPK
N308130-02 Y 7232-002 09/17/93 09/24/93 DPK
N308130-02 TC 7232-002 09/22/93 09/24/93 DPK
N308130-02 I 7232-002 09/27/93 09/29/93 DPK
N308130-02 U 7232-002 09/17/93 09/24/93 DPK
N308130-02 PU 7232-002 09/22/93 09/29/93 DPK
N308130-02 PU_L 7232-002 10/05/93 10/15/93 DPK
N308130-02 AM 7232-002 09/24/93 09/28/93 DPK
N308130-02 GAM 7232-002 09/10/93 09/17/93 DPK
Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 4 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 23 Report date 10722/93
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"TMA NORCAL
REPORTING GROUP 7232

DATA SHEET

SDG 7232
Contact Dinkar Kharkar

Client Westinghouse Hanford
* contract MBH-SVV-069262

Lab sample id N308130-03 Client sample id B09365

Dept sample id 7232-003 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/24/93
% moisture 4.7 Chain of custody id
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pPCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Gross Alpha Alpha 3.2 10
Gross Beta Beta 3.0 10
Tritium 10028-17-8 0.071 0.5
Carbon 14 14762-75-5 5.6 50
Nickel-63 2.0 20
Strontium 90 10098-97-2 0.22 2
Technetium 99 14133-76~-7 0.057 0.5
Iodine 129 15046-84-1 1.1 2
Uranium 233/234 0.17 0.3
Uranium 235 15117-96-1 0.029 0.3
Uranium 238 7440-61-1 0.15 0.3
Plutonium 238 13981~16-3 0.017 0.05
Plutonium 239/240 0.004 0.05
Plutonium 241 14119-32-5 2.2 8 PU_L
" Americium 241 14596-10-2 0.025 0.05
GAMMA SCAN ANALYTES -
Sodium 22 13966~32-0
Potassium 40 13966~-00-2 0.92 A
Manganese 54 13966~-31-9 g U
Iron 59 14596~12-4 i 0.05 U
Cobalt 58 13981-38-9 0 R U
Cobalt 60 10198-40-0- U 0.05 U
Niobium 94 14681-63-1 ‘U U
Ruthenium 103 13968-53-1 B I R B
Ruthenium 106 13967-48-1 SU S8
Tin 113 13966-06-8 u - vl
Cesium 134 13967-70-9 U - U & GAM
Cesium 137 10045-97-3 U 0.05 uUN GaM
Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 5 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 24 Report date 10/22/93
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A NORCAL
REPORTING GROUP 7232

i
i
|

. ;f30936$
DATA SHEET, cont L
SDG 7232 Client Westinghouse Hanford
Contact Dinkar Kharkar " Contract MBH-SVV-069262
Lab sample id N308130-03 Client sample id B09365
Dept sample id 7232-003 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/24/93

% moisture 4.7 Chain of custody id
RESULT 20 ERR QUALI~
ANALYTE CAS NO pCi/g (COUNT) FIERS TEST
Cerium 144 14762-78-8 v eaM
Europium 152 14683-23-9 U |  GAM
Europium 154 15585-10-1 U GAM
Europium 155 14391-16-3 u GAM
Radium 226 13982-63-3 0.079 GRM
Radium 228 15262-20-1 0.18 GAM
Thorium 228 14274-82-9 0.053 GAM
Thorium 232 7440-29-1 0.18 GAM
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
"N308130-03 80A/80 7232-003 - 05100-Q - 09/17/93 09/24/93 DPK
N308130-03 80B/80 7232-003 0.100°g 09/17/93 09/24/93 DPK
N308130-03 H 7232-003 "20.1 g 09/10/93 09/24/93 DPK
N308130-03 C 7232-003 Al 20,106 g 10/14/93 10/19/93 DPK
N308130-03 NI 7232-003 Al -0.500 g 10/02/93 10/15/93 DPK
N308130-03 Y 7232-003 .1.00.g: 09/17/93 09/24/93 DPK
N308130-03 TC 7232-003 2:06& g 09/21/93 09/24/93 DPK
N308130-03 I 7232-003 - 1,00 g 09/27/93 10/12/93 DPK
N308130-03 U 7232-003 1.00 g 09/17/93 09/24/93 DPK
N308130-03 PU 7232-003 1.00 g 09/22/93 09/29/93 DPK
N308130-03 PU_L 7232-003 1.00 g 10/05/93 10/15/93 DPK
N308130-03 AM 7232-003 1.00 g 09/27/93 09/29/93 DPK
N308130~-03 GAM 7232-003 786 g 09/10/93 09/17/93 DPK
Lab id TMAN
Protocol WHC-HASM
DATAR SHEETS Version Ver 1.0
Page 6 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 25 Report date 107/22/93
s W
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ot
TMA NORCAL
REPORTING GROUP 7232

DATA SHEET
SDG 7232 Client Westinghouse Hanford
Contact Dinkar Kharkar ** contract MBH-SVV-069262
Lab sample id N308130-04 Client sample id B09366
Dept sample id 7232-004 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/25/93
% moisture 0.8 Chain of custody id
RESULT 20 ERR RDL QUALI-
ANALYTE CAS NO pci/g (COUNT) pCi/g FIERS TEST
Gross Alpha Alpha 1.7 10 U 80A
Gross Beta Beta 1.7 10 J 80B
Tritium 10028-17-8 0.069 0.5 U. H
Carbon 14 14762-75-5 5.7 50 Ui (o}
Nickel-63 5.3 20 e NI
Strontium 90 10098-97-2 0.23 2 U: Y
Technetium 99 14133-76-7 0.077 0.5 U TC
Iodine 129 15046-84-1 0.72 2 U I
Uranium 233/234 0.078 0.3 J U
Uranium 235 15117-96-1 0.062 0.3 U 4]
Uranium 238 7440-61-1 0.077 0.3 U - U
Plutonium 238 13981-16-3 0.034 0.05 U PU
Plutonium 239/240 0.014 0.05 U PU
Plutonium 241 14119-32-5 6.1 8 U.- PU_L
' Americium 241 14596-10-2 0.012 0.05 U AM
GAMMA SCAN ANALYTES L
Sodium 22 13966-32-0 U GAM
Potassium 40 13966-00-2 0.27 GAM
Manganese 54 13966-31-9 U Ui GAM
Iron 59 14596-12-4 U 0.05 U GAM
Cobalt 58 13981-38-9 LU - 4] GAM .
Cobalt 60 10198-40-0 u N 0.05 u GAM ;
Niobium 94 14681-63-1 S O B 4] GAM
Ruthenium 103 13968-53-1 (| U GAM
Ruthenium 106 13967-48-1 SAEE | A U - GAM
Tin 113 13966-06-8 U U GAM
Cesium 134 13967-70-9 EU U GAM
Cesium 137 10045-97-3 g 0.05 Ui GAM
Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 7 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
’ Page 26 Report date 10/22/93
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DATA

TPMA NORCAL

REPORTING GROUP 7232

SHEET,

cont

SDG 7232

Contact Dinkar Kharkar

Lab sample id N308130-04

Client Westinghouse Hanford

> Contract MBH-SVV-069262

Client sample id B09366

Dept sample id 7232-004 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/25/93
$ moisture 0.8 Chain of custody id
RESULT 2g ERR RDL QUALI~
ANALYTE CAS NO pCi/g (COUNT) pCi/g FIERS TEST
Cerium 144 14762-78-8
Europium 152 14683-23-9 0.1
Europium 154 15585-10-1 0.1
Europium 155 14391-16-3
Radium 226 13982-63-3 0.039
Radium 228 15262-20-1 0.068
Thorium 228 14274-82-9 0.021
Thorium 232 7440-29-1 0.068
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
‘' N308130-04 80A/80 7232-004 09/18/93 09/24/93 DPK
N308130-04 80B/80 7232-004 09/18/93 09/24/93 DPK
N308130-04 H 7232-004 09/10/93 09/24/93 DPK
N308130-04 C 7232-004 Al 10/14/93 10/19/93 DPK
N308130-04 NI 7232-004 Al 10/02/93 10/15/93 DPK
N308130-04 Y 7232-004 09/17/93 09/24/93 DPK
N308130-04 TC 7232-004 09/21/93 09/24/93 DPK
N308130-04 I 7232-004 09/29/93 10/04/93 DPK
N308130-04 U 7232-004 09/17/93 09/24/93 DPK
N308130-04 PU 7232-004 09/27/93 09/29/93 DPK
N308130-04 PU L 7232-004 10/05/93 10/15/93 DPK
N308130-04 AM 7232-004 09/28/93 09/30/93 DPK
N308130-04 GAM 7232-004 09/10/93 09/17/93 DPK
Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 8 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 27 'Report date 10722/93
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TMA NORCAL
REPORTING GROUP 7232

DATA SHEET

SDG 7232 _ Client Westinghouse Hanford
Contact Dinkar Kharkar “ Ccontract MBH-SVV-069262

Lab sample id N308130-05
Dept sample id 7232-005
Received 08/27/93

$ moisture 2.9

Client sample id B09367
Location/Matrix 100~DR~2 SOLID
Collected 08/25/93
Chain of custody id

20 ERR RDL QUALI~
ANALYTE CAS NO ( COUNT) pci/g FIERS TEST
Gross Alpha Alpha 2.1 10
Gross Beta Beta 2.4 10
Tritium 10028-17-8 0.20 0.5
Carbon 14 14762-75-5 7.3 50
Nickel-63 4.3 20
Strontium 90 10098-97-2 0.27 2
Technetium 99 14133-76-7 0.079 0.5
Jodine 129 15046-84-1 0.96 2
Uranium 233/234 0.087 0.3
Uranium 235 15117-96-1 0.023 0.3
Uranium 238 7440-61-1 0.087 0.3
Plutonium 238 13981-16-3 0.044 0.05
Plutonium 239/240 0.044 0.05
Plutonium 241 14119-32~5 4.7 8
' americium 241 14596-10-2 0.021 0.05
GAMMA SCAN ANALYTES
Sodium 22 13966-32-0
Potassium 40 13966-00-2 0.87
Manganese 54 13966-31-9
Iron 59 14596~-12-4 0.05
Cobalt 58 13981-38-9 =
Cobalt 60 10198-40-0 0.12 0.05
Niobium 94 14681-63-1
Ruthenium 103 13968-53-1
Ruthenium 106 13967-48-1
Tin 113 13966-06-8
Cesium 134 13967-70-9
Cesium 137 10045-97-3 0.14 0.05
Lab id TMAN
Protocol WHC-HASM
DATA SHEETS Version Ver 1.0
Page 9 Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 28 Report date 10/22/93
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TMA NORCAL
REPORTING GROUP 7232

DATA SHEET, cont
SDG 7232 Client Westinghouse Hanford
Contact Dinkar Kharkar Contract MBH-SVV-069262
Lab sample id N308130-0S Client sample id B09367
Dept sample id 7232-00S5 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/25/93
% moisture 2.9 Chain of custody id
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pPCi/g FIERS TEST
Cerium 144 14762-78-8 g
Europium 152 14683-23-9 0.1 o
Europium 154 15585-10-1 0.1
Europium 155 14391-16-3 RY)
Radium 226 13982-63-3 :
Radium 228 15262-20-1
Thorium 228 14274-82-9
Thorium 232 7440-29-1
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED BY
' N308130-05 80A/80 7232-005 09/18/93 09/24/93 DPK
N308130-05 80B/80 7232-005 09/18/93 09/24/93 DPK
N308130-05 H 7232-005 09/10/93 09/24/93 DPK
N308130-05 ¢ 7232-005 Al g 10/14/93 10/19/93 DPK
N308130-05 NI 7232-005 Al 0 g 10/02/93 10/15/93 DPK
N308130-05 Y 7232-005 )'g . 09/17/93 09/24/93 DPK
N308130-05 TC 7232-005 g 09/21/93 09/24/93 DPK
N308130-05 I 7232-00S g 10/01/93 10/06/93 DPK
N308130-05 U 7232-005 g 09/18/93 09/24/93 DPK
N308130-05 PU 7232-005 g 09/27/93 09/29/93 DPK
N308130-05 PU_L 7232-005 g 10/05/93 10/15/93 DPK
N308130-05 AM 7232-005 g - 09/24/93 09/28/93 DPK
N308130-05 GAM 7232-005 g 09/10/93 09/17/93 DPK
Lab id TMAN ___
Protocol WHC-HASM __
DATA SHEETS Version Ver 1.0
Page 10 Form DVD=-DS __
SUMMARY DATA SECTION Version 2.27
Page 29 Report date 10/22/93
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TMA NORCAL
REPORTING GROUP 7232

DATA SHEET

SDG 7232

Contact Dinkar Kharkar

1

Lab sample id N308130-06

Client sample id B09369

Client Westinghouse Hanford
Contract MBH-SVV-069262

Dept sample id 7232-006 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/25/93
% moisture 3.9 Chain of custody id
RESULT 20 ERR RDL QUALI~-
ANALYTE CAS NO pCi/g  (COUNT) pPCi/g FIERS TEST
Gross Alpha Alpha 2.0 10
Gross Beta Beta 2.1 10 =
Tritium 10028-17-8 0.069 0.5
Carbon 14 14762-75-5 5.8 50
Nickel-63 1.8 20
Strontium 90 10098-97-2 0.24 2
Technetium 99 14133-76-7 0.077 0.5
Iodine 129 15046-84-1 0.76 2
Uranium 233/234 0.11 0.3
Uranium 235 15117-96-1 0.044 0.3
Uranium 238 7440-61-1 0.11 0.3 .
Plutonium 238 13981-16-3 0.017 0.05
Plutonium 239/240 0.017 0.05
Plutonium 241 14119-32-5 50 8 .
' Americium 241 14596-10-2 0.024 0.05
GAMMA SCAN ANALYTES
Sodium 22 13966-32-0
Potassium 40 13966—-00-2 1.7
Manganese 54 13966-31-9
Iron 59 14596-12-4 0.05
Cobalt 58 13981-38-9 =
Cobalt 60 10198-40-0 0.05
Niobium 94 14681-63-1
Ruthenium 103 13968-53-1
Ruthenium 106 13967-48~1
Tin 113 13966-06-8
Cesium 134 13967-70-9
Cesium 137 10045-97-3 0.05
Lab id TMAN
Protocol WHC-HASM .
DATR SHEETS Version Ver 1.0
Page 11 Form DVD-DS
SUMMARY DATA SECTION - |' - version 2.27_ :
Page 30* Report date.10/22/93 -
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REPORTING GROUP 7232

DATA SHEET, cont
SDG 7232 Client Westinghouse Hanford
Contact Dinkar Kharkar .. Contract MBH-SVV-069262
Lab sample id N308130-06 Client sample id BQ936S
Dept sample id 7232-006 Location/Matrix 100-DR-2 SOLID
Received 08/27/93 Collected 08/25/93
% moisture 3.9 Chain of custody id-
RESULT 20 ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g  (COUNT) pCi/g pCi/g FIERS TEST
Cerium 144 14762-78-8
Europium 152 14683-23-9
Europium 154 15585-10-1
Europium 155 14391-16-3
Radium 226 -13982-63-3 0.21
Radium 228 15262-20-1 0.36
Thorium 228 14274-82-9 0.11
Thorium 232 7440-29-1 0.36
LAB SAMPLE TEST PLANCHET SUFFIX ALIQUOT ANALYZED REVIEWED -BY
» N308130-06 80OA/80 7232-006 09/18/93 09/24/93 DPK
N308130-06 80B/80 7232-006 09/18/93 09/24/93 DPK
N308130-06 H 7232-006 09/10/93 09/24/93 DPK
N308130-06 C 7232-006 Al 10/14/93 10/19/93 DPK
N308130-06 NI 7232-006 Al 10/02/93 . 10/15/93 DPK
N308130-06 Y 7232-006 09/17/93 09/24/93 DPK
N308130-06 TC 7232-006 09/22/93 09/24/93 DPK
N308130-06 I 7232-006 10/04/93 10/06/93 DPK
N308130-06 U 7232-006 09/18/93 09/24/93 DPK
N308130-06 PU 7232-006 09/23/93 09/28/93 DPK
N308130-06 PU L 7232-006 10/05/93 10/15/93 DPK
N308130-06 AM 7232-006 09/27/93 09/29/93 DPK
N308130-06 GAM 7232-006 09/11/93 09/17/93 DPK
Lab id TMAN
Protocol WHC-HASM
DATR SHEETS Version Ver 1.0
Page 12 . .Form DVD-DS
SUMMARY DATA SECTION Version 2.27
Page 31" ‘Report date

10/22/93

ey

\.’

'AOTQL



Acarnei ¢ i

L Ncarson i,

vl ot

JUN Goor Covante von Mg

Wochlnd vt i

NIRFARET

VYRR

Faesinnde S 378 S

January 21,

1993

Muanagement
Consultunts

Ms. Jeanette Duncan
Westinghouse Hanford Company
P.O0. Box 1970

Richland, WA

Reference:

Internal:

Dear Ms.

100 Area Data,

99352

Order K-94-02

Duncan

TLBLRNES

Purchase Order No. No. 272980, Validation of
Data Validation Report, Task

A.T. Kearney Project Number G954-26

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,

cc: R.
M.
K.
J.
H.
C.

W ooy

ohn W. Goode,
Task Order Manager

Ph.D

Henckel, WHC
Schwab, WHC
Pool, WHC

Darabar;

Duncan
Reyes

o=

VALIDATION DOCUMENTAT.C..

SDLA

N2 1 |J Y




il P o
WHC-SD-EN-TI-233, Rev. O

Validation Reports 100-DR-2

DATA VALIDATION REPORT
FOR THE
100-DR=-2 OPERABLE UNIT
116-DR-7 INKWELL CRIB INVESTIGATION

Submitted To:

Westinghouse Hanford Company
P.O. Box 1970
2355 Stevens Drive
Richland, WA 99352

Submitted By:
A.T. Kearney, Inc.

2952 George Washington Way
Richland, WA 99352

In Response To:

Purchase Order 272980
Task Order K-94-02

Document Control Number-

WHC-SD-EN-TI-233, Rev. 0 "“‘-. E@EUWE | ‘;
-
!i

[
January 1993 ' PUSOUSDRUP |

.- . s b el
[OPRPUEERSRPIEEE -



DISCLAIMER

This report is designated as Revision 0. 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 guality control objectives. The
validated samples were chosen by Westinghouse-Hanford and reflect
the overall character of samples within the unit. 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.

ii
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ACRONYMS
%D Percent difference )
AA Atomic absorption
BFB Bromofluorobenzene
BNA Base/neutral and acid (equivalent to semivolatiles)
CCB Continuing calibration blank
ccv Continuing calibration verification
CLP Contract Laboratory Program
CRA CRDL standard for AA
CRDL Contract required detection limit
CRI CRDL standard for ICP
CRII CRDL standard for ICP initial
CRIF CRDL standard for ICP final
CRQL Contract required quantitation limit
DBC Dibutylchlorendate
DFTPP Decafluorotriphenylphosphine
DQO Data guality objectives
EPA U.S. Environmental Protection Agency
GC/MS Gas chromatography/mass spectrometry
GC Gas chromatography
GFAA Graphite furnace atomic absorption
ICB Initial Calibration Blank
ICP Inductively coupled plasma emission spectrometry
ICS ICP interference check sample
Icv Initial calibration verification
IDL Instrument detection limit
LCS Laboratory control sample
LCSS Laboratory control sample soil
LCSW Laboratory control sample water
MSA Method of standard addition
MS /MSD Matrix spike/matrix spike duplicate
NV Not Validated
PBS Preparation blank soil ’
PBW Preparation blank water
PCB Polychlorinated biphenyl
PEM Performance evaluation mixture
QA Quality assurance
QcC Quality control
RF Response factor
RIC Reconstructed ion chromatogram
RPD Relative percent difference
RRF Relative response factor
RRT Relative retention time
RSD Relative standard deviation
RT Retention time
SDG Sample delivery group
SOW Statement of work
TAL Target analyte list
TCL Target compound list
TIC Tentatively identified compounds
TOC Total organic carbon
TOX Total organic halides
v Validated
voc Volatile organic compounds

iii
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1.0 INTRODUCTION

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

B09363 BO97F0 BO97F6 B097G2 B097G8
B09364 B097F1 BO97F7 B097G3 B097G9
B09365 B0O97F2 B0O97F8 B097G4 BO97HO
B09366 BO97F3 BO97F9 B097G5
B09367 B097F4 B097G0O B097G6
B09369 BO97F5 B097G1 B097G7

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. 2All 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:

e Inorganics
e 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.
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No. of

Samples
SDG No. Matrix Analyzed Parameters
B09363 S 2 Inorganics, Wet Chem
BO97F0 S 8 Inorganics, Wet Chem
B097G6 S 2 Inorganics, Wet Chem

In two data packages, SDG Nos.

B097F0 and BO0S7G6,

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
BO97F0 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.
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. Split Sample No. Well Iocation
BO97F6 B097G6 Sodium Dichromate Transfer
Station, Test Pit 1
Set 2:
Sample No. Split Sample No. Well TLocation
B097G9 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. Duplicate Sample No. Well Location
B09363 B09364 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.
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Set 1: Set 2:
Sample Number Sample Number
B09366 BO97F0
Set 3:

Sample Number
B097G2

Only sample number B097G2 required validation. It was
requested by Westinghouse-Hanford that sample numbers B09366 and
BO097F0 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
guantitation limit corrected for dilutions and moisture
content. It should be noted that the sample
gquantitation 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
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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 gqualify 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:

e 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.

e Minor laboratory blank contamination were noted in the
inorganics analysis. Associated results were flagged
accordingly.

¢ The holding times for NO3NO2 analysis exceeded the QC
requirements in one data package. All associated results
were qualified as estimates and flagged "J".
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e Due to calibration problems, several radiochemical results
were rejected and flagged "R".

e 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.

1-6






1L
LR

WHC-SD-EN-TI-233, Rev. 0

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 BO97F0 B097Gé

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

2-1
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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 120
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 (<5x) 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 (>5x) 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:

e Sample numbers B097G2, B097G4, B097G8 and B097G9 in SDG No.
BO97F0.

All other laboratory blank results were acceptable.

2-2
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2.4.2 Negative Blank 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". 1In 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
2.5.1 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. Matrix
spike recoveries must generally fall within the range of 75 to
125 percent. Samples with a spike recovery of less than 30% 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:

e 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:

e 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:

e Sample numbers B097F2, B097F4, B0O97F6, B097G0, B097G4,
B097G8 and B097G9 in SDG No. BO97FO.

All other matrix spike recovery results were acceptable.
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2.5.2 Laboratory Control Sample Recovery

The LCS monitors the overall performance of the analysis,
including the sample preparation. 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 PRECISION

2.6.1 'Laboratory Duplicate Samples

. Thellaboratory 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. B097Gs6.

The laboratory duplicate result fell outside the QC limits
and the associated results were flagged "J" for lead in the
following samples:

e Sample numbers B097F2, B097F4, B097F6, B097G0, B097G2,
B097G4, B097G8 and B097G9 in SDG No. B097FO.

e - Sample numbers B097G6 and B097G7 in SDG No. B097G6.
The laboratdry duplicate result fell outside the QC limits
and the associated results were flagged "J" for vanadium in the
following samples:

e 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 used 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 %D is 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:

e 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.

2.7.1 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 0.0 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. 1In 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.
BO97F0 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

2-6
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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 IC1 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 ILM01.0. 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 Vv, Item 8 (pg. E-19) of the USEPA Statement of
Work for Inorganics Analysis, Document Number ILM01.0, 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

Page__1__of_1

Laboratory: TMA

Case [SDG: B09363

Sample Number B09363 B09364 B09365 B09366 B09367
Location 199-D5-30 |199-D5-30 [199-D5-30 |EB1 199-D5-30
Remarks NV bDuP NV,EB NV
Sample Date 08/24/93 08/24/93 08/24/93 08/25/93 08/25/93
Inorganic Analytes (CRDL. |Result |Q |Result |Q |Result |Q |Result |Q [Result |Q |[Result Result Result Result [Q [Result |Q
Aluminum 200 | 6600 6530 4530 77.8 5180
Antimony 60 33|V 3.2 (uJ 3.1 |ud 3.1 (U 4.2
Arsenic 10 3.0 2.6 1.6 0.60 1.4
Barium 200 67.7 68.4 54.2 1.0 |{U 70.0
Beryllium 5 0.46 0.44 0.43 0.24 |U 0.24 |U
Cadmium S 0.32 |U 0.31 |U 0.30 jU 0.30 |U 0.30 jU
Caicium 5000 8790 9450 6690 16.8 (U 6210
Chromium 10 10.7 10.5 8.0 14 8.9
Cobalt 50 8.4 9.2 10.0 0.50 {U 13.0
Copper 25 15.2 15.7 15.2 0.93 16.6
lron 100 | 17200 17300 17100 128 21600
Lead 3 6.8 6.2 14.0 0.39 3.7
Magnesium 5000 | 4610 4630 3800 11.3 4430 T
Manganese 15 289 294 248 0.38 307
Mercury 0.2 0.05 (U 0.05 |U 0.05 (U 0.05 |U 0.05
Nickel 40 10.1 10.4 8.3 1.0 9.4
Potassium 5000 1110 1110 768 33.0 |U 877
Selenium 5 0.76 |U 0.77 |UJ 073 (UJ| 0.73|U 0.77 |U
Silver 10 1.1 |U 1.0 |U 0.99 |U 1.0 |U 1.0 |U
Sodium 5000 240 252 276 37.1 394
Thallium 10 0.41 (U 0.41 (U 0.40 (U 0.40 |U 0.41 [U
Vanadium 50 43.4 420 |J 41.7 |J 0.52 |U 58.9
Zinc 20 37.7 38.4 35.8 0.74 |U 49.5
Cyanide 10 NA NA NA NA NA

NV = Not Validated, DUP = Duplicate, EB = Equipment Blank, NA = Not Analyzed
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ACCURACY DATA SUMMARY

SDG: B09363 REVIEWER: SC DATE: 12/23/93 PAGE_1 OF_1
COMMENTS:

SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY AFFECTED REQUIRED
B09367S Antimony 64.6 B09364, B09365 J
B09364A Selenium 75.4 B09364 J
B09365A Selenium 45.8 B09365 J

'€€Z-IL~-NI-AS-OHM
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PRECISION DATA SUMMARY

SDG: B09363 REVIEWER: SC

DATE: 12/23/93 PAGE_1_OF_1
COMMENTS:
COMPOUND SAMPLE ID: SAMPLE ID: RPD | SAMPLES AFFECTED | QUALIFIER
Vanadium B09367 B09367D 33.2 | B09364, B09365 J

0T-2

*ADYd
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WHC-SD-EN-TI-233, Rev. O
DATA QUALIFICATION SUMMARY

SDG: B09363 REVIEWER: SC DATE: 12/23/93 PAGE_1 OF_1_
COMMENTS:
COMPOUND QUALIFIER SAMPLES REASON

AFFECTED
Antimony J B09364, B09365 Matrix Spike
Selenium J B09364, B09365 GFAA Analytical Spike
Vanadium J B09364, B09365 Lab Duplicate




(AL 4

INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg)

Project: WESTINGHOUSE-HANFORD

Page_ 1__of |

Laboratory: TMA

Case |SDG: B097F0

Sample Number BO97F0 B0O97F1 B097F2 B097F3 BO97F4 BO97F5 BO97F6
Location EB2 SDTS TP2 SDTS TP2 SDTS TP3 SDTS TP3 SDTS TP1 SDTS 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
Inorganic Analytes |CRDL Result |Q Result [Q Result Result Result Result Result |{Q
Cadmium 5 0.14 (U 0.15 (U 0.15 0.14 0.15 0.15 0.16 (U
Chromium 10 1.0 78.4 1.7 35.9 29.6 53.1 207 |
Lead 3 0.28 9.5 5.0 47 5.3 4.3 36 |J
Mercury 0.2 0.05 U 0.05 |U 0.05 0.05 0.05 0.09 0.05 |U

SDTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Test Pit, NV = Not Validated, EB = Equipment Blank, DUP = Duplicate

'CCZ-IL-NH-GS—Q
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg)

Project: WESTINGHOUSE-HANFORD

Page_2__of _3__

Laboratory: TMA

Case |SDG: B097F0

Sample Number BO97F7 B097F8 B097F9 B097G0 B097G1 B097G2 B097G3
Location SDTS TP1 SDTS TP1 SDTS TP1 SDTS TP1 SDTS TP1 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 Result Result |Q Resuit Result Result |Q Result [Q
Cadmium 5 0.15 0.15 0.15 (U 0.15 0.15 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 3.1 0.18 |UJ 8.6
Mercury 0.2 0.05 0.05 0.05 |U 0.05 0.05 0.05 jU 0.05 |U

SDTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Test Pit, NV = Not Validated, EB = Equipment Blank, DUP = Duplicate

‘g£€Z-11-N3-0S-OHM
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg)

Project: WESTINGHOUSE-HANFORD

Page_3__ of __3_

Laboratory: TMA

Case [SDG: B097F0

Sample Number B097G4 B097G5 B097G8 B097G9 B097HO
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 (Q Result {Q Result |Q Result |Q Result |Q Result Result |Q
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 45 |J 5.6 3.2 |J 24 |J 1.8
Mercury 0.2 0.05 |U 0.05 |U 0.05 (U 0.05 |U 0.05 [U

SDTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Test Pit, NV = Not Validated, EB = Equipment Blank, DUP = Duplicate

0 °*AdY ‘ccz—m-na-qg
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BLANK AND SAMPLE DATA SUMMARY

SDG: B097F0 | REVIEWER: SC DATE: 1/4/94 PAGE_1 OF_1

COMMENTS:

SAMPLE ID COMPOUND RESULT RT | UNITS 5X 10X SAMPLES QUALIFIER
RESULT | RESULT AFFECTED

PB Chromium 1.848 mg/kg | 9.24 18.48 B097G2, B097G4, | U

B097G8, B097G9

-0
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" ACCURACY DATA SUMMARY

| spG: Bos7FO REVIEWER: SC DATE: 1/4/94 PAGE_| OF |
| commENTs:
| SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY | AFFECTED REQUIRED
BO97HOMS Lead 185.8 BO97F2, BO9TF4, |1
BO9TF6, BO9TGO,
B097G4, BO9TGS,
B097GY

1 1 111101171 177717

W

0 "ASH 'ECZ-I1-NI-QS(IHY
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PRECISION DATA SUMMARY

| SDG: B097F0

B097G0, B097G2, B097G4,
B097G8, B097G9

REVIEWER: SC DATE: 1/4/94 PAGE_1 _OF_1
COMMENTS:
COMPOUND SAMPLE ID: SAMPLE ID: RPD | SAMPLES AFFECTED QUALIFIER
Lead BO97HO B097HOMSD 28.0 | B097F2, B097F4, BO97F6, J

*A3Y
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DATA QUALIFICATION SUMMARY

SDG: B097F0 REVIEWER: SC | DATE: 1/4/94 PAGE_1 OF_1_

COMMENTS:

COMPOUND QUALIFIER SAMPLES : REASON
AFFECTED

Chromium J B097G2, B097G4, Lab Blank Contamination
B097G8, B097G9

Lead J B097F2, BO97F4, Matrix Spike
B097F6, B097G0,
B097G4, B097GS,
B097G9

Lead J B097F2, BO97F4, Lab Duplicate
B097F6, B097GO0,
B097G2, B097G4,
B097G8, B097G9

Lead . J BO97F2 MSA
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INORGANIC ANALYSIS, SOIL MATRIX, (mg/Kg) Page_1_of_1_

Project: WESTINGHOUSE-HANFORD
Laboratory: Roy F. Weston

Case ‘| SDG: B097G6

Sample Number B097G6 B097G7

Location SDTS TP1 |105DR S8BT TP2

Remarks SPLIT SPLIT

Sample Date 09/11/93 09/12/93

Inorganic Analytes |CRDL |[Result |Q Result {Q {Result {Q |Result [Q [Result |Q [Result ]Q [Result [Q [Result [Q [Resuilt |Q [Result [Q

Cadmium 5 0.53 (U 0.52 |U

Chromium 10 260 |J 3.10 {J

Lead 3 4.60 [J 1.90 {J

Mercury 0.2 0.05 |U 0.05 |U
&
@]
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SDTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Test Pit
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'ACCURACY DATA SUMMARY

[r SDG: B097G6 REVIEWER: SC DATE: 12/23/93 PAGE_1 OF_1_

| commenTs:

If | SAMPLE(S) QUALIFIER
SAMPLE ID COMPOUND % RECOVERY | AFFECTED REQUIRED
BO97G6S Chromium 52.9 B097G6, BO97GT | J

EEEEEEEEEEED
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PRECISION DATA SUMMARY

“ SDG: B097G6 | REVIEWER: SC DATE: 12/23/93 PAGE_1_OF_]
COMMENTS:
COMPOUND SAMPLE ID: SAMPLE ID: RPD | SAMPLES AFFECTED | QUALIFIER
Chromium B097G6 B097G6D 36.0 { B097G6, B097G7 J
Lead B097G6 B097G6D 39.0 | B097G6, B097G7 J
Chromium B097G6 B097G6L 15.3 | B097G6, B097G7 J

‘A9 ‘€€Z-I1-NA-AS-OHM
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WHC-SD-EN-TI-233, Rev. 0
DATA QUALIFICATION SUMMARY

SDG: B097G6 REVIEWER: SC DATE: 12/23/93 PAGE_1 OF_1

COMMENTS:

COMPOUND QUALIFIER SAMPLES : REASON
AFFECTED

Chromium J B097G6, BO97G7 Lab Duplicate

Chromium J B097G6, BO97G7 Matrix Spike

Chromium J B097G6, B097G7 ICP Serial Dilution

Lead J B097G6, B097G7 Lab Duplicate

2-22




. SAMPLE
#o LOCATION

199-D5-30 S 08/24/93 NV 3-4,3-5
S 08/24/93 v 3-4, 3-5
S 08/24/93 \% 3-4,3-5
S 08/25/93 NV 3-4,3-5
105-DR Storage Basin B097G3 S 09/12/93 NV 3-7,3-10
Trench, Test Pit 1 B097G4 S 09/12/93 \' 3-8, 3-11
105-DR Storage Basin B097GS S 09/12/93 NV 3-8, 3-11
Trench, Test Pit 2 B097G7 S 09/12/93 v 3-12
B097G8 S 09/12/93 v 3-8, 3-11
B097G9 S 09/12/93 v 3-8, 3-11
B0O97HO S 09/12/93 NV 3-8, 3-11
Sodium Dichromate BO97F5 S 09/11/93 NV 3-6, 3-9
Transfer Station, Test B097F6 S 09/11/93 v 3-6, 3-9
Pit 1 BO97F7 S 09/11/93 NV 3.7, 3-10
BO97F8 S 09/11/93 NV 3.7, 3-10
BO97F9 S 09/11/93 NV 37,3-10
B097G0 S 09/11/93 A% 3.7, 3-10
G097G1 S 09/11/93 NV 3.7, 3-10
B097G6 S 09/11/93 v 3-12
Sodium Dichromate B097F1 S 09/11/93 NV 3-6, 3-9
Transfer Station, Test BO97F2 S 09/11/93 v 3-6, 3-9
Pit 2
Sodium Dichromate B097F3 S 09/11/93 NV 3-6, 3-9
Transfer Station, Test B097F4 S 09/11/93 v 3-6, 3-9
Pit 3
EB-1 B09366 S 08/25/93 NV 3-4,3-5
EB-2 BO97FO S 09/11/93 NV 3.6, 3-9
EB-3 B097G2 S 09/11/93 A% 3-7, 3-10




3.1

3.0 WET CHEMISTRY DATA VALIDATION

DATA PACKAGE COMPLETENESS

The following data packages (SDG Nos.) were submitted for

validation and found to be complete:

were
vere
days

B09363 BO97FO B097G6

HOLDING TIMES

Analytical holding times for fluoride, sulfate and NO3NO2
assessed to ascertain whether the holding time requirements
met by the laboratory. The holding time requirements are 28
for fluoride, sulfate and NO3NO2.

Holding times were exceeded for NO3N02 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

3.3.1

3.3.2

CALIBRATIONS

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.

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.
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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 sSpike 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.q.,
EPA or an independent commercial supplier).

All ILCS 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.

3-2



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 NO3NO2 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.



WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg)

Project: WESTINGHOUSE-HANFORD

Page__1__of__1

Laboratory: TMA

Case {SDG: B039363

Sample Number B09363 B09364 B09365 B09366 B09367

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

Analytes Method |[Result {Q |Result |Q [Result |{Q |[Result [Q {Result |Q |Result Result Result Result [Q [Result [Q
Fluoride 300.0 1.5 1.6 1.1 0.5 1.1

Sulfate 300.0 12 12 18 7 a1

NV = Not Validated, DUP = Duplicate, EB = Equipment Blank

' €£€2~-I1~-NI-AS-OHM
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WET CHEMISTRY/ANIONS ANALY SIS, SOIL MATRIX, (mg N/Kg)

Project: WESTINGHOUSE-HANFORD

Page__1__of__

Laboratory: TMA

Case |SDG: B09363

Sample Number B09363 B09364 B09365 B09366 B09367

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

Analytes Method |Resuilt {Q [Result |Q |[Resuit (Q [Result {Q jResult [Q |Resuit Result Result Result {Q |Result [Q
NO3N02 353.2 30.4 29.6 27.2 2.48 (U 219

NV = Not Validated, DUP = Duplicate, EB = Equipment Blank

*A9Y ‘€E€Z~IL-NI-AS-DHM
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WET CHEMISTRY/ANIONS ANALY SIS, SOIL MATRIX, (mg N/Kg) Page__1__of_3

Project: WESTINGHOUSE-HANFORD

Laboratory: TMA

Case |SDG: B097F0

Sample Number BO97F0 BO97F1 B097F2 BO97F3 B097F4 BO97F5 B097F6
Location EB2 SDTS TP2 SDTS TP2 SDTS TP3 SDTS TP3 SDTS TP1 SDTS TPt
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 Result Result Result Result Result Result
NO3NO02 353.2 2.47 5.65 6.89 5.52 7.32 9.55 6.38

SDTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Test Pit, NV = Not Validated, EB = Equipment Biank, DUP = Duplicate

‘ ££2-II-NI-AS-DHM
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg N/Kg)

Project: WESTINGHOUSE-HANFORD

Page_2__of_3__

Laboratory: TMA

Case {SDG: B097F0

Sample Number BO97F7 B097F8 B0O97F9 B097GO B097G1 B097G2 B097G3
Location SDTS TP1 SDTS TP1 SDTS TP1 SDTS TP1 SDTS TP1 EB3 105DR SBT TP1
Remarks NV,DUP NV NV NV.DUP EB NV

Sampile 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 Result Result Result |Q Resuit Result |Q Result |Q
NO3NO02 353.2 5.61 5.53 4.13 4.05 U 5.53 2.56 |U 12.7

SDTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Test Pit, NV = Not Validated, EB = Equipment Blank, DUP = Duplicate

‘€€Z-I1L-NI-AS-OHM
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg N/Kg) Page_3_ of__3__
Project: WESTINGHOUSE-HANFORD

Laboratory: TMA

Case [SDG: B097F0

Sample Number B097G4 B097G5 B097G8 B097G9 B097HO

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 |Q Result |Q Result jQ Result |Q Result |Q Result Result |Q

NO3N02 353.2 5.70 9.86 253 (U 2.48 |U 251 |U

SDTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Test Pit, NV = Not Validated, EB = Equipment Blank, DUP = Duplicate

'€€2-I1-NI-AS-OHM
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg)

Project: WESTINGHOUSE-HANFORD

Laboratory: TMA

Page__1__of_3

Case |SDG: B097F0

Sample Number B097F0 BO97F1 B0O97F2 B097F3 B097F4 B0O97F5 B097F6
Location EB2 SDTS TP2 SDTS TP2 SDTS TP3 SDTS TP3 SDTS TP1 SDTS 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
Analytes Method Result Result Resuit Result Resuit Result Resuilt
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

SDTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Test Pit, NV = Not Validated, EB = Equipment Blank, DUP = Duplicate

'€€2-IL-NI-AS-OHM

*ADY

0
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg)

Project: WESTINGHOUSE-HANFORD

Page_2_ of _3_

Laboratory: TMA

Case |SDG: B097F0

Sample Number B097F7 B097F8 B097F9 B097G0 B097G1 B097G2 B097G3
Location SDTS TP1 SDTS TP1 SDTS TP1 SDTS TP1 SDTS TP1 EB3 105DR SBT TP1
Remarks NV,DUP NV NV NV,DUP EB

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 Result Resuit Resuit Result Result Resuit |Q
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

SDTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Taest Pit, NV = Not Validated, EB = Equipment Blank, DUP = Duplicate

‘€gZ-I11L-NI-AS-

*ADY
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WET CHEMISTRY/ANIONS ANALY SIS, SOIL MATRIX, (mg/Kg)

Project: WESTINGHOUSE-HANFORD

Laboratory: TMA

Page_3_ of_3

Case |SDG: B097F0

Sample Number B097G4 B097G5 B097G8 B097G9 B097HO

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 |Q Result |Q Resuit |Q Resuit |Q Result |Q Result Result |Q
Fluoride 300.0 34 0.90 1.2 0.90 0.90

Sulfate 300.0 12 9.0 11 8.0 8.0

SDTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Test Pit, NV = Not Validated, EB = Equipment Blank, DUP = Duplicate

'€€2~-I1L-NI-dS-OHM
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WET CHEMISTRY/ANIONS ANALYSIS, SOIL MATRIX, (mg/Kg) Page__1__of_1

Project: WESTINGHOUSE-HANFORD
Laboratory: Roy F. Weston

Case |SDG: B097G6

Sample Number B097G6 B097G7

Location SDTS TP1 [105DR 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 (Result [Q [Result [Q |[Result |Q |Result |Q [Result [Q
Fluoride 300.0 27 |U 26 |U

NO3N02 (mg N/Kg) | 353.2 0.99 (J 1.0 [J

Sulfate 300.0 26.5 |U 26.0 |U

Tl

A

*A9Y ! EEZ—IL—NH_GSP"‘J\‘, .

0

SDTS TP = Sodium Dichromate Transfer Station Test Pit, SBT TP = Storage Basin Trench Test Pit
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HOLDING TIME SUMMARY

SDG: B097G6 | REVIEWER: SC DATE: 12/23/93 PAGE_1 OF_1
COMMENTS:

PREP. ANALYSIS
FIELD ANALYSIS DATE DATE DATE HOLDING HOLDING
SAMPLE ID TYPE SAMPLED | PREPARED ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
B097G6 NO3N02 09/11/93 10/26/93 28 J
B097G7 NO3NO02 09/12/93 10/26/93 28 J

‘ge Z¢-IL-N3-0S-OHM

*ADY

0



oy

it
i L\ H

L i
s s ot

WHC-SD-EN-TI-233, Rev. O

DATA QUALIFICATION SUMMARY

SDG: B097G6 REVIEWER: SC DATE: -12/23/93 PAGE_1 OF_1
COMMENTS:
COMPOUND QUALIFIER SAMPLES REASON
AFFECTED
NO3NO02 J B097G6, B097G7 Holding Times Exceeded

3-14




B09363 S 08/24/93 NV 12-3
B09364 S 08/24/93 v 12-3
B09365 S 08/24/93 \% 12-3
B09367 S 08/25/93 NV 12-3
B09369 S 08/24/93 v 12-3
105-DR Storage Basin B097G3 S 09/12/93 NV 12-5
Trench, Test Pit 1 B097G4 S 09/12/93 v 12-6
105-DR Storage Basin B097GS S 09/12/93 NV 12-6
Trench, Test Pit 2 B097G7 S 09/12/93 v 12-7
B097GS S 09/12/93 \% 12-6
B097G9 S 09/12/93 v 12-6
BO97HO S 09/12/93 NV 12-6
Sodium Dichromate BO97F5 S 09/11/93 NV 12-4
Transfer Station, Test B097F6 S 09/11/93 A 12-4
Pit 1 BO97F7 S 09/11/93 NV 12-5
BQ97F8 S 09/11/93 NV 12-5
BO97F9 S 09/11/93 NV 12-5
B097G0 S 09/11/93 v 12-5
G097G1 S 09/11/93 NV 12-5
B097G6 S 09/11/93 v 12-7
Sodium Dichromate B097F1 S 09/11/93 NV 12-4
Transfer Station, Test B097F2 S 09/11/93 v 12-4
Pit 2
Sodium Dichromate B097F3 S 09/11/93 NV 12-4
Transter Station, Test B097F4 S 09/11/93 v 12-4
Pit 3
EB-1 B09366 S 08/25/93 NV 12-3
EB-2 BO97FO S 09/11/93 NV 12-4
EB-3 B097G2 S 09/11/93 v 12-5




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 BO97F0 B097Gé

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 B097F0 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 B097F0 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 B097F0 were rejected and flagged
IIR" .

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,
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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 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 activities greater than five
times the LLD and with an 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.

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 QUANTITATION 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 gquantitation 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 B097F0 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
gqualified 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 BO97FO0 B097G6

5.2 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.

S$.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 B097F0 were rejected and flagged
NR" .

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
IIR" .

Due to lack of weekly background checks, all validated
results in SDG No. B097F0 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. B0O97F0 were qualified
as estimates and flagged "J".

Due to high radiometric yields, all nickel-63 results in

sample number B097G8 in SDG No. B0O97F0 were qualified as
estimates and flagged "JV".

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 RPD 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 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 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 BO97F0 B097G6

6.2 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.

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
"Rll .

Due to a lack of annual calibration data for Gamma
Spectroscopy Liquid Marinelli Detector #3, all associated gamma
spectroscopy results for sample numbers B097F2, BO097F4 and B097GO
in SDG No. B097F0 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 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 <S5xLLD, 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 B097G0 in SDG No. B097F0 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 BO97F0 B097Gé6

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 is 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 B097F0 were rejected
and flagged "R". 1In addition, due to a lack of a detector-
specific annual calibration, all validated strontium-90 sample
results in SDG Nos. B09363 and B097F0 were rejected and flagged
IIR" o

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 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 an RPD less than 35 percent are
acceptable. If one or both duplicate activities are <S5xLLD, 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 B097F0 were

rejected and flagged "R". Due to background 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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8.0 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 BO97F0 B097Gé6

8.2 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.

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 B097F0 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
" Rll .

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 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 an 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. 1If 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 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.

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.

8.8 OVERALL ASSESSMENT AND SUMMARY

A review of instrument continuing calibration information
and OC 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 technetium-99 in all data
packages were qualified as estimates and flagged "J". All data
gualified 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 BOS7FO0 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
IIRII .

Due to lack of daily chécksource counts and weekly
background counts, all validated carbon-14 results in SDG Nos.
B09363 and B097F0 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 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 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 1limit 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.

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 carbon-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 BO97F0 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 INBTRUMENT 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 B097F0 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. B097F0 were rejected and flagged "R".

Due to lack of weekly background checks, all validated
tritium results in SDG No. B097F0 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 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.

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 gqualified 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 BO97F0 B097G6

1l1.2 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. B097Gé6 were rejected and flagged
"R" .

Due to a lack of weekly background counts, all val%dated
nickel-63 results in SDG Nos. B09363 and B097F0 were rejected and
flagged "R".

Due to the continuing calibration checksource not being
identified by nuclide and activity, all validated nicke1-63'
results in SDG Nos. B09363 and B0O97F0 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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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.

11.5 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 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 SUMMARY

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.

11-3



g 1y
EESE PRI S PO EN Fiy

WHC-SD-EN-TI-233, Rev. O

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 BO97F0 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. 1Initial 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
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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 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.

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 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 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

Page__1__of__

Case |SDG: B09363

Sample Number B09363 B09364 B09365 B09366 B09367 B09369
Location 199-D5-30 |199-D5-30 [199-D5-30 |EB1 199-D5-30 |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 08/24/93
Radiochemistry Analysis Result |Q [Result [Q [Result [Q [Result [Q [Result [Q [Result {Q |Result Result Result |Q {Result
Gross Alpha 99 |J 8.8 |R 11 (R 1.1 jU 75 |J 74 |R
Gross Beta 20 51 [R 17 R 3.0(J 26 16 |R
Tritium 0.028 |U | 0.040 |R | 0.028 |R 0.026 |U 5.0 0.004 |R
Carbon-14 -2.6 |U -75|R -1 |R -11 U 41 |U -13.0 |IR
Nickel-63 45 {J 6.8 [R 6.9 IR 15 |J 170 6.7 |R
Strontium-90 0.031 |U -0.1|[R | 0.052 |R -0.31 (U 0.85 |J 0.087 |R
Technetium-99 0.091 {U | 0.060 [R | 0.048 |[R 0.11 [U 0.10 (U | 0.098 |{R
lodine-129 0.58 |U 0.43 |R 1.2 |R 0.64 (U | -0.044 (U | 0.020 |R
Uranium-233/234 0.57 0.51 |R 0.52 |R 0.10 |J 0.37 0.47 |IR
Uranium-235 0.024 |U | -0.013 |R 0.015 |R 0.031 |U 0.011 |U 0.030 |R
Uranium-238 0.58 0[R 05 |R 0.064 (U 0.38 0.46 (R
Plutonium-238 -0.004 U | 0.009 |{R | 0.006 |R 0|U |-0.027 (U | -0.009 |R
Plutonium-239/240 0J/U | 0.004|R | 0.004 |R 0JU | 0.087 0.009 |R
Plutonium-241 2.8 |U 1.3 |R 1.2 |R -3.0 |U -1.1 |U 18 |R
Americium-241 0.031 {U 0.063 |R 0.021 |R 0.009 |U 0.036 |J 0.016 |R
Sodium-22 N/D |U N/D {R N/D |R N/D (U N/D [U N/D |R
Potassium-~40 9.3 12 |R 11 {R 0.39 11 10 (R
Manganese-54 N/D {U N/D {R N/D |R N/D |U N/D (U N/D (R
Iron-59 N/D |U N/D |R N/D |R N/D |U N/D (U N/D [R
Cobalt-58 N/D |U N/D |R N/D |R N/D |U N/D (U N/D R
Cobalt-60 N/D |U N/D |R N/D iR N/D |U 1.9 N/D |R
Niobium-94 N/D |U N/D |R N/D |R N/D [U N/D {U N/D (R
Ruthenium-103 N/D |U N/D |R N/D |R N/D |U N/D (U N/D |R
Ruthenium-106 N/D {U N/D (R N/D |R N/D (U N/D |U N/D {R
Tin-113 N/D |U N/D |R N/D |R N/D |U N/D (U N/D (R
Cesium-134 N/D |U N/D IR N/D |R N/D {U N/D (U N/D [R
Cesium-137 N/D |U N/D |R N/D IR N/D (U 3.6 N/D [R
Cerium-144 N/D |U N/D (R N/D R N/D |U N/D (U N/D [R
Europium-152 N/D (U N/D |[R N/D |R N/D {U 7.9 N/D [R
Europium-154 N/D (U N/D (R N/D |R N/D |U 0.88 N/D |R
Europium-155 N/D |U N/D [R N/D |R N/D {U N/D (U N/D (R
Radium-226 0.42 0.55 |R 0.47 |R 0.077 0.41 0.78 [R
Radium-228 0.76 0.81 |R 0.74 |R 0.15 0.76 0.54 [R
Thorium-228 0.61 0.95 R 0.65 |R 0.091 0.65 0.61 [R
Thorium-232 0.76 0.81 |R 0.74 |R 0.15 0.76 0.54 (R

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

Page_ 1__

Case [SDG: B097F0

Sample Number BO97F0 BO97F1 BO97F2 BO97F3 BO97F4 BO97F5 B097F6
Location EB2 SDTS TP2 SDTS TP2 SDTS TP3 SDTS TP3 SDTS TP1 SDTS 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
'Radiochemistry Analytes Result [Q Hesult [Q Result [Q Result [Q Result TQ Result [Q Result [Q
Gross Alpha 0.80 (U 34U 3.1 |R 3.7 U 79 R 6.6 |J 7.6 IR
Gross Beta 3.4 |U 11 12 |[R 14 13 |R 14 11 |R
Tritium 0.14 {J 0.076 {U 0.032 (R 0.085 |U 0.028 |R 0.054 (U 0.002 |R
Carbon-14 1.2|U -1.91U -7.7 1R -7.8 U -6.7 [R -5.0 U -38 1R
Nickel-63 0.86 {U -0.40 (U 1.6 |[R 1.9 |U -0.96 |R 1.2 U -1.6 (R
Strontium-90 0|U -0.065 {U 0.025 |R 0.005 |U 0.032 |R 01U 0.014 |R
Technetium-99 0.47 |U 0.40 |J 0.31 |IR 0.36 (U 0.48 (R 0.57 0.46 R
lodine-129 -0.063 |U -0.012 (U -0.001 |R -0.12 (U 0.38 |R 0.065 (U -0.46 |R
Uranium-233/234 0.064 |U 0.26 {J 0.41 R 0.47 0.44 (R 0.56 0.48 IR
Uranium-235 -0.026 {U 0.024 |U 0 (R 0.029 |U 0.017 |IR 0.019 |{U 0.020 (R
Uranium-238 0.021 |U 0.36 0.39 IR 0.40 0.54 |R 0.34 0.49 (R
Plutonium-238 0.008 |U 0.006 U 0.003 |R 0|V 0.011 |R 0|U 0|R
Plutonium-~-239/240 0.004 |U 0.003 |U 0|R 0|U 0.051 |R 0.005 (U 0.006 |R
Plutonium-241 54|J 25 |U 20 |R 4.0 |J 3.6 |R 20U 1.4 (R
Americlum-241 0.010 |jU 0.010 |U -0.010 |R 0.007 |U 0.008 |R -0.007 |U 0[R’
Sodium-22 N/D (U N/D jU N/D (R N/D (U N/D |R N/D |U N/D |R
Potassium-40 0.40 10 10 |[R 12 12 (R 11 10 R
Manganese-54 N/D |U N/D |U N/D (R N/D |U N/D |[R N/D |U N/D |R
Iron-59 N/D |U N/D |U N/D R N/D |U N/D IR N/D (U N/D |R
Cobalt-58 N/D |U N/D |U N/D |R N/D |U N/D |R N/D |U N/D |R
Cobalt-60 N/D (U N/D |U N/D |R N/D |U N/D |R N/D |U N/D (R
Niobium-94 N/D U N/D (U N/D |R N/D |U N/D |R N/D U N/D [R
Ruthenium-103 N/D |U N/D (U N/D |R N/D |U N/D IR N/D |U N/D |R
Ruthenium-106 N/D |U N/D U N/D |R N/D |U N/D |R N/D |U N/D |R
Tin-113 N/D |U N/D |U N/D |R N/D |U N/D |R N/D (U N/D |R
Cesium-134 N/D (U N/D |U N/D |R N/D {U N/D |R N/D |U N/D |R
Cesium-137 N/D (U 0.30 N/D |R N/D [U N/D [R N/D |U N/D |R
Cerium-144 N/D U N/D [U ND [R N/D |U N/D [R N/D |U N/D |R
Europium-152 N/D U N/D |U N/D [R N/D [U N/D [R ND [U N/D |R
Europium-154 N/D U N/D [U N/D (R N/D [U N/D |R N/D |U N/D |R
turopium-155 N/D |U N/D [U ~— NDIR N/D |U N/D IR N/D [U N/D |R
Radium-226 0.10 0.45 0.42 |R 0.43 0.48 |IR 0.42 0.46 |R
Radium-228 0.14 0.44 0.50 R 0.64 0.71 |R 0.75 0.61 [R
Thorium-228 0.10 0.49 0.55 [R 0.79 0.64 |R 0.62 0.63 |R
Thorium-232 0.14 0.44 0.50 |[R 0.64 0.71 IR 0.75 0.61 |R

SDTS 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

Page_2__of__

Laboratory: TMA

Case [SDG: B097F0

Sample Number BO97F7 B0O97F8 BO97F9 B097G0 B097G1 B097G2 B097G3
Location SDTS TP1 SDTS TP1 SDTS TP1 SDTS TP1 SDTS TP1 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
Radiochemistry Analytes Result |Q Result [Q Result (Q Result |Q Result Q Result Q Resuit Q
Gross Alpha 5.8 |J 4.6 |U 94 |J 6.3 [R 6.4 |J 20|R 8.6 |J
Gross Beta 12 14 14 12 |R 11 1.5 |R 15
Tritlum 0.008 |U 0.002 |U -0.011 |U 0.004 |R 0.013 (U 0.023 [R 0.014 |U
Carbon-14 -4.3 |U -7.3 U -3.7 (U -6.8 |R -3.2|U -43 |R -5.3|U
Nickel-63 1.3 (U -1.5|U -1.1 U -15|R -1.8|U -1.1 |R -1.2 |U
Strontium-90 0.009 (U 0.15 |U -0.85 |U -0.092 |R -0.15 |U 0.057 |R -0.14 (U
Technetium-99 0.48 |J 0.37 {U 0.64 0.63 |R 0.61 042 |R 0.49 |J
lodine-129 0.15 |U 0.42 (U 4.0 |U -0.13 |R -0.085 (U 0.11 |R 0.031 |U
Uranium-233/234 0.45 0.56 0.39 0.43 |R 0.31 0.021 |R 0.38
Uranium-235 0.061 [U 0.13 {U 0.040 |U 0.018 |R -0.014 (U 0(R 0.043 |U
Uranium-238 0.43 0.50 0.39 0.35 |[R 0.33 0.063 |R 0.48
Plutonium-238 0fju 01|U 0|U -0.003 |R -0.003 (U 0.002 |[R 0|U
Plutonium-239/240 0.002 (U 01|U 0.003 |U 0|R o|U 0.002 |R 0.023 |J
Plutonium-241 0.53 |U 5.0 |U 21 |U 0.027 |R 1.0|U 1.2 |R 0.85 |U
Americium-241 0.003 |U 0.005 (U 0.002 |U -0.010 |R 0.008 {U 0.016 R 0.010 |U
Sodium-22 N/D |U N/D |U N/D |U N/D |R N/D |U N/D |R N/D |U
Potassium-40 11 1 9.4 9.1 |R 8.6 0.37 |R 12
Manganese-54 N/D (U N/D |U N/D |U N/D |R N/D |U N/D |R N/D |U
Iron-59 N/D (U N/D |U N/D |U N/D |R N/D |U N/D |R N/D |U
Cobalt-58 N/D |U N/D |U N/D |U N/D |R N/D |U N/D |R N/D |U
Cobalt-60 N/D (U N/D |U N/D (U N/D |R N/D |U N/D |R N/D |U
Niobium-94 N/D |U N/D |U N/D (U N/D |R N/D U N/D |R N/D |U
Ruthenium-103 N/D |U N/D |U N/D |U N/D |R N/D |U N/D R N/D |U
Ruthenium-106 N/D |U N/D (U N/D |U N/D |R N/D |U N/D |R N/D |U
Tin-113 N/D |U N/D (U N/D (U N/D iR N/D (U N/D |R N/D |U
Cesium-134 N/D |U N/D |U N/D (U N/D |R N/D |U N/D |R N/D (U
Cesium-137 0.056 N/D jU N/D |U N/D {R N/D (U N/D |[R 0.63
Cerium-144 N/D {U N/D U N/D [U N/D |R N/D (U N/D |R N/D U
Europium-152 N/D |U N/D |U N/D |U N/D |R N/D (U N/D |R N/D |U
Europium-154 N/D |U N/D (U N/D |U N/D |R N/D (U N/D |R N/D |U
Europium-155 N/D |U N/D |U N/D U N/D |R N/D (U N/D |R N/D {U
Radium-226 0.49 0.47 0.40 0.33 |R 0.42 0.093 |R 0.50
Radium-228 0.72 0.68 0.55 0.69 |R 0.49 0.13 |R 0.78
Thorium-228 0.61 0.72 0.58 0.52 |R 0.66 0.11 |R 0.71
Thorium-232 0.72 0.68 0.55 0.69 |R 0.49 0.13 |R 0.78
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (pCi/g+-2 standard deviations)

Project: WESTINGHOUSE-HANFORD

Laboratory: TMA

Page_ 3_ of_3 _

Case [SDG: B097F0

Sample Number B097G4 B097G5 B097G8 B097G9 B097HO
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
Radiochemistry Analytes Result Q Result Q Result Q Hesult Q Result Q Result Result [Q
Gross Alpha 94 R 26U 40 |R 39 |R 6.0 |J
Gross Beta 15 |R 11 15 (R 12 (R 99 |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 -29 |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 |IR 0.53 |R 0.40 {J
lodine-129 0.31 |IR -0.56 |U 0.45 |R -0.36 |R 381U
Uranium-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
Uranium-238 0.42 |R 0.43 0.39 |R 0.35 |IR 0.35
Plutonium-238 0.002 |R 0.008 (U 0|R 0.012 |R 0.006 |U
Plutonium-239/240 0.002 |R 0.003 |U 0.004 |R 0.009 |IR 0.004 |U
Plutonium-241 19 |R 0.044 |U 40 |R 1.6 |IR 0.94 |U
Americium-241 -0.007 |R 0.002 |U -0.002 |R 0.024 R 0.006 |U
Sodium-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
Iron-59 N/D |R N/D U N/D |R N/D |R N/D |U
Cobalt-58 N/D |R N/O |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
Niobium-94 N/D |R ND |U N/D R N/D |R N/D |U
Ruthenium-103 N/D |R N/D |U N/D (R N/D (R N/D (U
Ruthenium-106 N/D |R N/D |U N/D |R N/D |R N/D |U
Tin-113 N/O |R N/D (U N/D |[R N/D |R N/D (U
Cesium-134 N/O |R N/D (U N/D |R N/D |R N/O |U
Cesium-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 |IR N/D |R N/D (U
Europium-152 N/D |R N/D U N/D |R N/D |R N/D (U
Europium-154 N/O |R N/O |U N/D |[R N/D (R N/D |U
Europium-155 N/D |R N/O |U N/D |[R N/D |R N/D |U
Radium-226 0.47 |R 0.59 0.39 |IR 0.46 |R 0.35
Radium-228 0.75 |[R 0.69 0.53 |R 0.49 |R 0.44
Thorium-228 0.74 |R 0.84 0.48 |R 0.58 |[R 0.66
Thorium-232 0.75 |R 0.69 0.53 |R 0.49 |[R 0.44

SNTS TP = Sndium 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) Page__1_ of__1
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Project: WESTINGHOUSE-HANFORD

Laboratory: TELEDYNE

Case [SDG: B097G6

Sample Number B097G6 B097G7

Location SDTS TP1 105DR SBT TP2

Remarks SPLIT SPLIT

Sample Date 09/11/93 09/12/93

Radiochemistry Analysis Result |Q Resuit [Q |Result {Q |Resuit {Q |Result |Q [Result |Q {Result |Q |Resuit [Q {Result (Q

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 é
Beryllium-7 0.085 |R 0.053 |R a
Potassium-40 11.2 |R 10.5 |R I
Manganese-54 0.0048 |R 0.0024 |R S
Cobalt-58 0.014 |R 0.0019 |R t:1
Iron-59 0.0069 (R 0|R 2
Cobalt-60 0.0051 [R 0.0013 |R AN
Zinc-65 0.0014 |R 0.017 |R H
Zirconium-95 0.0035 |R 0.0093 |R , o
Ruthenium-103 0.0070 |R 0.0022 |R bt
Ruthenium-106 0.11 |[R 0.031 |R ~
lodine-131 0.0029 (R 0.26 |R o
Cesium-134 0.033 {R 0.029 |R 2
Cesium-137 0.014 |R 0.0047 |R .
Barium-140 0.042 |R 0.079 (R o
Cerium-141 0.0097 |R 0.0029 R

Cerium-144 0.053 [R 0.054 |R

Europium-152 0.29 [R 0.24 |R

Europium-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

Thorium-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 IR 0.00033 |R

Plutonium-241 0|J 0.52 |J

QDTS TP = Qndium Dirhromata Trangfer Statinp Tacst Pit SRT TP = Storane Ra<in Tranch Test Pit NV = Nnt Validated
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