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Sample Disposition Record 

Section 1 - BACKGROUND 
SAF #: B95-089 
OU: 100-N"R-l 
Project ID: 1301N/1325N SI 
Task ID: 1 

; Control #: B96-0032 
i Revision #: 
I Date Initiated: 01/11/96 

Sampling Event: 1301-N/1325-N L \VDF Vadose Zone Characterization 
Laboratory: Quanterra 
Project Coordinator: R. ·c. SMith 
Task Manager: K. Sykes 

Section 2 - SAMPLE INFOR..\IA TION 
Number of Samples: ALL 
ID Numbers: ALL 
MatrLx: Soil 
Collection Date: Nov. and Dec. 1995 

Section 3 - ISSUE 
Class: Lab Direction 
NCR Number: NA 
Type: Other - J\fatrLx effect 

00453')2/~ 

Description: Laboratory has requested the option of analyzing lead by method 7-ill (atomic 
absorption) versus 6010 (ICP) due to matrix effects. 

NCR Validation (Print/Sign) 

Section 4 - DISPOSITION 
Type: Rework 

Date 

Description: With concurrence from task lead, Kira Sykes, analyze lead by either 6010 or 7421. Not( 
in case narrative. 

R C Smith/ ;fe~ 

Task Manager (Print/Sign) 

QA (Print/Sign) 

Section 5 - INSPECTION (Issue Class: Nonconformance Only) 
Inspection Number: 
Inspection Results: 

Inspector (Print/Sign) 

Date 

7 
Date 

Date 

Date 

{)002--IA 



96! Ll77 .. 2101 

Quanterra Incorporated 
13715 Rider Trail l\ orrh 
Earth City, Missouri 03045 

314 298-8566 Telephone 
314 298-8757 Fax 

Bechtel Hanford Incorporated 
P_Q_ Box 1970 
Richland, Washington 99352 

January 26, 1996 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

550.111 
January 10, 1996 
Eight (8) 
Soil 
W0867 
Summary 

Quanterra 
Environmental 

Services 

On January 10, 1996, eight (8) soil samples were received by Quanterra, Richland and transferred 
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following 
laboratory ID numbers to correspond with the specific client IDs: 

St Louis ID 
10120-001 
10120-002 
10120-003 
10120-004 
10120-005 
10120-006 
10120-007 
10120-008 

WHCID 
BOGL97 
BOGL99 
BOGLBl 
BOGLB3 
BOGLB4 
BOGLB6 
BOGLB8 
BOGLC0 

II. Analytical Results/ Methodology 

Richland ID 
60112801 
60112802 
60112803 
60112804 
60112805 
60112806 
60112807 
60112808 

Matrix 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

Date of Receipt 
01/10/96 
01/10/96 
01/10/96 
01/10/96 
01/10/96 
01/10/96 
01/10/96 
01/10/96 

The analytical results for this report are presented by analytical test. Each set of data includes 
sample identification infonnation, analytical results and the appropriate detection limits. 

00002.,, 



96 ~3L.J77 .z 102 

Bechtel Hanford Incorporated 
January 26, 1996 
Project Number: 550.111 
SDG: W0867 
Page 2 

IJ'J\ ~uanterra 
Environmenral 
Services 

Analyses requested: Chromium, Cadmium, and Nickel by EPA method 6010. Lead by EPA 
Method 7421. 

ill. Quality Control 

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch. 
Matrix Spike and Matrix Spike Duplicate analyses were performed per the protocol for each 
analyte. 

IV. Definitions 

The following codes are used to denote laboratory quality control samples and can be found in the 
data summary section of this report: 

QCBLK- Quality Control Blank, Method Blank 
QCLCS- Quality Control Laboratory Control Sample, Blank Spike 

V. Comments 

Metals 
All samples were digested for ICP 4.0g to 100 mls to meet client detection limits. 

Samples 10120-001, 10120-00lMS, 10120-00lMSD, 10120-002, 10120-003, 10120-004, 
10120-005 and 10120-008 required dilution due to interelement interferences. The instrument 
software flagged the undiluted run with an error code indicating that an interferant, in this 
case Iron, was interfering with the analysis of Cadmium and Chromium. The samples were 
diluted by a factor of 4 and reanalyzed without interference errors . 

The recoveries of the Matrix Spike for Chromium ( 7724%) and Nickel (1620%) and the 
Matrix Spike Duplicate for Chromium (447%) and Nickel (156%) were greater than 120% , 
therefore all associated data was flagged with an " N ". See NCM # SL-2407. 

OoCfJ3 



Bechtel Hanford Incorporated 
January 26, 1996 
Project Number: 550.111 
SDG: W0867 
Page 3 · 

Quanterra 
Environmental 
Services 

I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manager or a designee, as 
verified by the following signature. 

Project Manager 
e: \ \price$\abbydave\hanw0867 . nar 

oooo3A 
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96 ~3~77 .Z IOL\ .z..~7 LOG#: SL-M-, _______ PacJe 1 of 2 

1. 

2. 

LABORATORY NONCONFORMANCE MEMO (NCM) 

PROJECTID(Name/NurntNt): 35V-t/l 
NCM INITIATED BY (Name/Data•: 
PARAMeTER(S•: · <31 r .... Af: J 
SAMPLE NUMBER(S} AffECTED: /c l,;lt> ·cc G c-cun.s, 0< 1 (vnso, Cr;C ~, cc;.3, ac'i, 1)9'( tQlz, ca?, cor 
AAl!A: • SHIP/REC • • ORGEXT • • INORG PREP • • OTHER: • 

GCMS 

GC • GENCHEM 

HPlC ~TALS 

• GEO 

• 

• BIOASSAY • IH • RAOIOCHEM • DATA VERIFICATION • COUNTING • REPORTING 

•---• 
NONCONFORMANCE rcheck aoorooriate itemtsn: 

• Not enough sample received tor proper analysis. 

D Holding time exceeded by ___ days due to: 

2.1 • CATEGORY I: Out of Laboratory Control 

• Holding time expired at receipt 

2.2. • CATEGORY II: Laboratory Dependent 

• won< backlog 

D communication 

D instrument failure 

• other (see #10) 

u • CATEGORY Ill: Laboratory Ren.111• 

2.l.t , • QA/QC: 

2.3.2. 

2.3.J . 

2,U . 

t . 

• 
• 

• 
• 
• 

• 
• 
• 

• 

surrogates 

spii<.e recoveries 

CONFIRMA noN: 

second column 

other (see #10) 

DILUnON: 

over calibration 

other ( see #10) 

OTHER: (SN #10J 

• internal standards 

D blank contamination 

D contamination· check 

D under calibr.ltion 

in writing . n by FAX 
[i.,- (.~~ ~o,..{)V--'!.. O by phone O Other (explain) 

PROJECT MANAGER (1lgnature.A date~ 

3. • Sample lost during extraction/analysis; 
no re-prep or re-analysis possible. 

4. D QC data ~ to client outside ot. 

5. • 

.. • 
1. • 
a. D 

~limits • internal limits 

• CAPP limits • contract limits 

• regula10ly limits • blank criteria 

Incorrect procedure(s) used. (See #1 0) 

Invalid instrument calibration. (See #10) 

Incorrect/incomplete data reported to client. 
(See #10) 

Reported detection limit(s) higher than: 

D method limits 

D contract limits 

Oueto: 

• CAPP limits 

Q other (see #10) 

D sample matrix 

0 instrun'W!tation 

D insufficient sample 

• Other(see#10) 

] 
z.O Client's name ______ and response 

O process ·as is" • resample 

O Other (expla,,., 

. --,:,.. .., ,:,.•_-



96 !3LJ77 .. 2105 
LOG#: SL-9'- ,e_ ~-;? page 2 of 2 

CORRECTIVE ACTION 
! 

0-,- ROOT CAUU: INITIALSIOAff ../pc_ a i · 2._4-9(.,:? 

U~P,,-u -

GJ-- CORRECTIVE ACTION: INl11ALS/DA~ Q (5/-J#, 9" 
/ . rlA.41 , ; ,.,1-,.., J 

I 

I RESPONSIIIIUlY FOR PERFORMING CORRECTIV£ ACTION ASSIGNED TO: I 

CJ-- ACTIONS TO PREVENT RECURRENCE: INmALSIDA.rrl:f. Q. tJ h,,.~•-. .9'7 

\/l~~ 

FIRST LEVEL SUPERVISOR: DAT!: -------
RESPONSIBLE MANAGER: DAT!: -------

QC REVIEW 

• NONCONFORMANCE ~ DEFICIENCY J RERUN 

• FURTHER ACTION REQUIRED: 

___________________ ASSIGNEOTO: ___________ _ 

QC COORDINATOR: 

CORRECTIVE ACTION VERIFICATION 

• VERIFIED • CANNOT VERIFY (specify ruson) 

REASON: 

NCM CLOSURE 

QC COORDINATOR: DAT!: -------
SIGNED ORIGINAL MUST Bl! RETAINED IN FILI!: • QUALITY/OPERATIONS FILI! • PROJECT FILE 

C)Ocd)~ 
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Ouanterra January 11, 1996 11:15 am 
Account: 10722 Project: 550.111 Ouanterra·Richland OAS No. 550.111 Rev. 

~- Price 

Entered and Reviewed by: 

Saq>le Header Teq>late: 

~~ Hasm •:•:,:::~•~JJ ~J 

Saq>le No. Client 10 C·Hatrix Date: Collected Received Due Shipper 
COlffllents 

# Container Type Analysis Class Preservative Anal. Due Date Hold Date Site 
Data: 

10120-001 80GL97 Soi I 19-0EC-95 14:24 10-JAN-96 10:30 14-FEB-96 FEO·EX 
~T REACH OL OF 1.0 ffl!!/kg FOR ALL E.LEtlfNTS/RICHLANO 1.0. 60112801 ICAP=Cr, Cd, Ni ONLY 

1 AN• Allt>er Glass·60HL 
1 
1 

ICAP/6010/04 
PB/7421/04 
PM/IT/04 

s 
s 
s 

COLO 
COLO 
COLO 

07-FEB-96 
07-FEB-96 
07-FEB-96 

16· JUN-96 S4I 
16-JUN-96 S41 
16-JUN-96 S4I 

10120-001HS B0GL97 Soil 19·0EC-95 14:24 lO·JAN-96 10:30 14-FEB-96 FEO·EX 
~ST REACH OL OF 1.0 mg/kg FOR ALL ELEMENTS/RICHLAND 1.0. 60112801 ICAP=Cr, Cd, Ni ONLY 

1 AN· Ant>er Glass·60HL 
1 

ICAP/6010/04 
PB/7421/04 

s 
s 

COLD 
COLD 

07-FEB -96 
07-FEB-96 

16-JUN-96 S4I 
16· JUN-96 S41 

10120·001HSO BOGL97 Soi I 19·0EC•95 14:24 10-JAN-96 10:30 14•FEB·96 FED-EX 
. HUST REACH DL OF 1.0 mg/kg FOR ALL nEtcE.NTS/RICHLANO 1.0. 6011?~1 ICAPi.c;r, Cd, Ni ONLY . . 

1 AN - Amber Glass-60HL 1 .. ICAP/6010/04 
PB/7421/04 

s 
s 

COLO 
COLD 

07-FEB-96 
07-FEB-96 

16-JUN-96 S4I 
16-JUN-96 S41 

10120• 002 B0GL99 Soil 20 •DEC•95 08:27 10-JAN-96 10:30 14•FEB•96 FEO·EX 
~~l REACH OL OF 1.0 mg/kg FOR M,L ELEt4ENTS/RICHLAND 1.0. 60112~02 ICAA~Cr, Cd, Ni ONLY . . . . . . . . 

1 AN · Ant>er Glass·60HL 
1 
1 

ICAP/6010/04 
PB/7421/04 
PM/IT/04 

s s 
s 

COLD 
COLO 
COLD 

07-FEB-96 
07-FEB-96 
07-FEB-96 

17-JUN-96 S4I 
17-JUN-96 S41 
17-JUN-96 S41 

10120-003 B0GL81 Soil 20-PEC::-95 09:40 10-JAN-96 10:30 14·FEB·96 FED·EX 
. tYST REACH DL OF 1.0 l!l!llk!I FOR ALL ELE.~HTS/RIC!ILAND 1.0. l!Q112~3 l!;AP=C~, Cd, Ni ~LY .. . 

1 AN· Ant>er Glass·60HL 
1 
1 

ICAP/6010/04 
PB/7421/04 
PH/IT/04 

s 
s 
s 

COLO 
COLO 
COLD 

07-FEB-96 
07-FEB-96 
07-FEB-96 

17• JUN-96 S4 I 
17-JUN-96 S41 
17-JUN-96 S41 

10120-004 B0GLB3 Soil 22·QE.Cs95 09:30 1Q·,1~·96 10: 30 14· FEB-96 FEO·EX 
HUST R.EACH DL Of 1.Q !119/kg f9'l ALL ELE!iE!HS/RICHLANP J .p. 6.011?&Q4 l~P,;,Cr, Cq, lff °"L'f .. · .. · . •.· . 

AN · · ~r Glass•60HL ICAP/6010/Q4 
PB/7421/04 
PM/IT/04 

s 
s 
s 

COLO 
COLD 
COLD 

07•FEB·96 
07-FEB-96 
07-FEB-96 

19•JUN·96 S41 
19-JUN-96 S41 
19-JUN-96 S4I 

10120·005 BOGLQ4 Soi I 22·DEC•95 09:30 1Cl·J~-~ 10:30 14·FEB·96 FED·EX 
tlJ$T REACH DL Of 1.0lii!a/kg f~ ALL ELE~lln/RICHLAND I.!). 6.0H2(W~ lC~i.(:r, l;d, NiQ!!l,.Y . .. . .. 

3*=Sanple has not been rad screened. 
Page 1 

Rad Category Rad Saq>le No . 

(Container Nuibers:X Filled) 

2 

2 

2 

2 

2 

2 

Screening not Required 

(206977:100) 
(206977: 100) 
(206977:100) 

Screenjng not Required 

(206977: 100) 
(206977: 100) 

Screening not Required 

C2069TT:100) 
<2069TT: 100) 

Screening not Required 

(206978:100) 
(206978:100) 
(206978:100) 

Screening not R~ired 

(206979: 100) 
(206979:100) 
(206979:100) 

Screenin9 not Required 

(206980: 100) 
(206980:100) 
(206980:100) 

Screef'llfl9 not Required 



0 
0 
0 
0 
C..,'1 

auanterra January 11, 1996 11:15 am 
Account: 10722 Project: 550.111 auanterra-Richland QAS No. 550. 111 Rev. 

Master Sarrple Login: 10120 
Project Manager: W. Price 

Final: PH Review: Qraf t: Enter~ and Revie1,4ed by: ____________ _ ---------- ------
Sanple Header Tel11)late: 

$anple No. Client ID C-Hatrix Date: Collected Received Due Shipper 
· ' C()!l'l!lents 

# Container Type Analysis Class Preservative Anal. Due Date Hold Date Site 
Data: 

1 AN - Amber Glass-60ML 
1 
1 

ICAP/6010/04 
PB/7421/04 
PM/IT/Q4 

S · COLO 
S COLO 
S COLO 

07-FEB-96 
07-FEB-96 
07-FEB-96 

19-JUN-96 S41 
19-JUN-96 S41 
19-JUN-96 S41 

10120·006 B0GLB6 Soil 27-DEC-95 10: 13 10-JAN-96 10:30 14-FEB-96 FED-EX 
. f1l.lST REACH DL Of 1.0 mg/kg FOR ~!-l Ell;MENTS/RICHLAND 1.0. 60112806 ICAP=Cr, Cd, Ni ONLY 

1 AN· Amber Glass-60HL 
1 
1 

JCAP/6010/04 
PB/7421/04 
PM/IT /04 

s 
s 
s 

COLO 
COLO 
COLO 

07-FEB-96 
07-FEB-96 
07- FEB-96 

24 - JUN -96 S41 
24-JUN -96 S41 
24-JUN-96 S41 

10120·007 fl0GLB8 Soi I 27-0EC-95 13:25 10-JAN-96 10:30 14-FEB-96 FED-EX 
.. f!l,JST REACH DL Of 1.0 1119/kg FOR ~LL ELE!'IENTS/RICHLAND 1.0. 60112807 11;:;~P:;Cr, Cd, Ni ONLY . 

1 AN· Amber Glass·60ML 
1 
1 

ICAP/6010/04 
PB/7421/04 
PM/IT/04 

s 
s 
s 

COLD 
COLO 
COLD 

07- FEB-96 
07-FEB-96 
07-FEB-96 

24 - JUN -96 S41 
24-JUN-96 S41 
24 - JUN-96 S4 I 

10120·008 BOGLCO Soi I 28-0EC-95 09:20 10-JAN-96 10:30 14-FEB-96 FED-EX 
' dJJSJ .RlcACH DL Of 1.0 mg/k,g FOR Alk ELE!'ll;NTS/RICHLAND 1.0 , Q()1128Q& !CAP:;Cr, Cd, Ni ONLY . 

AN• Amber Glass-60ML 

3•zS&ll'f)le has not been rad screened. 

ICAP/6010/04 
PB/7421/04 
PM/IT/Q4 

s 
s 
s 

COLD 
COLD 
COLD 

Page 2 

07-FEB-96 
07-FEB-96 
07-FEB-96 

25-JUN-96 S41 
25-JUN-96 S41 
25-JUN-96 S41 

Rad Category Rad Sarrple No. 

(Container Nunbers:X filled) 

2 

2 

2 

(206981: 100) 
(206981:100) 
(206981: 100) 

Screening not Required 

(206982:100) 
(206982: 100) 
(206982: 100) 

Screening not Required 

(20(,983: 100) 
(206983:100) 
(206983:100) 

Screening not Required 

(206984 100) 
( 206984 100) 
(206984 100) 



IEpq CH6 G 'i7 
Chain of Custody 
Record 
0UA-4124-I /\ Coenltk~ jj ~~ d__) 

Projoct Mana99r lff w ·\__ /-:e;t;[Llr 
Address 

l 
Telephone Number (Area CodBYFax Numbar (I 

City 1Sta1e ,.. ripCodB Sita Contact Lab Contact 

ProjoctName , )/}r-: 8C/~t)gq Carrier/Waybill Number ( 

/ 
ContracVPurchasa uroer/Quota No. Containers & .__. 

Matrix 
Preservatives 

I .; 

i a ~f Sample I.D. No. and Description 1 "" i 8 G Date Time c2 I l: ~ ,G (Conta,nars for each samp/11 may b6 comb1nad on°"" lina) t 
WJl!~ft)/ BOfrlq7 

2 1-qq v / 
v 

,,-, 

3 l8/ / A vi> ( ~ / 
r) 

I\. / 

4 L83 Yr ( 1. .•• ,)' I / l) 
/ 

5 l8Lf / )'--' ( / - ~ 
j .A 

(p I ,IN/} u -

' J L8B 
,/ B V /.-C,0 

Possibltl Huard ldentilicaoon 

D Non-Hazard OFlammable D Skin Irritant OPoisonB ~known 
I rnZ:sposal 

Return To Client • Disposal By Lab D Archive For 
Tum Around TimfJ Required 

D 21Days ~r 02 Hours D 48Hours D 7 Days f1 D 14 Days ·~ ~ 
0 
0 
0 'v7J1,1MA ( Y1 

I Date Time 

A 0A. -A -J L/2/2 CU J / -//} -tl & I / t; / {X) 
Qj 2. R& nquish&d By (J 'Data 

1 
Time 

3. Relinquished By 

1 
Date 

1 

Time 

Comments 

QC Raquirerm,nts /Specify J 

A 
51)(;-

'71!:1 ' A•~. ;112 
2. RllldBy '--

3. RBCflivlld By 

Quanterra 

Data 

/-/{) Jj{v 
Lab Number 

Analysis (Attach list if 
more soace is needed) 

r -v 

Environmental 
Services 

Chain 01 Custody Number 

43756 
Page I of 

·-----

I 

f J- Special Instructions/ . 
Q 

✓- Conditions of Receipt , 

I I<\ V' .. 

)__ l,.,) ,__ V 

---- * r 
-

--- -- --• --··------ ----· -- .. -

--

-----

-----

(A tee may be assessed if samples are retained 
Months._ longer than 3 months) 

--- --

u_JJg'l, 7 
-------- ·--- ----

Date Time 

- 1/-/ /-9~19:.3 0 
.. 

Data T,me 

_J _________ L.. - -·---I Data Time 

I _________ J ---·-··· -----



0 
0 
0 
0 
-..l 

Bechtel Hanford, Inc. 

Collector 
W. S. Thommon 

Project Designation 
IJ0INIIJ2SN SI (Limited Field lnvcsti2ation) 

kc Chest No. 

Shipped To 
QUANTERRA 

Possible Sample Hazarda/Ranarks 

Special Handling and/or Storage / J '"' J 
IYOoh ,\n fJ ,II" 

I 

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Company Contact 
K. L. Svkcs / W. S. Thomoson 
Sampling Location 

Field 1..Dgbook No. 

Olfsite Property No. 
NIA 

Preservation 

Type of Container 

No. ofContaincr(s) 

Volume 

i301-Nl132S-N Cribs 

EI.,127S 

NONE NONE 

Glass Glass 

1 1 ./ 

li~~~~w \lt) 60ml. 

SOC- ICP Metals Radio-
Cadmium nuclides 

IO0N 

NONE 

Plastic 

I 

20ml. 

Telephone 
(S09) 376-8031 

SAFNo. 
B9S-089 

Method of Shipment 
Hand Carry in DOE vehicle. 

Bill of l...lding/ Air Bill No. 
NIA 

SAMPLEANALYSIS /, J() d;_1 Chromium (scenote 

Page_lor_l--

Data Turnaround 

D Priority 

• Normal 

,n 
L.:il..,, 
--=---. ..r - . 
"""-J 
* 
-~ ~ 

1------&_0_l,--/_~_f_-----r ____ {/4/--y--_J_llJI-----+,~~= 
SamnloNo. Matrix• OateSamolcd TimeSamoled - ~""""-"""'"" :):/='':,:/><-: ·\ _:_., - ,.; 

OI ~00- l-q7 Soil \~- \9-Qf 
OJ. Ci)GrL 9q ~Ll \ ~,d()..qS° 
03 ei)&Lt'l-, \ ~~ 13,~-q) 
Otf Q:o&Lf>3 ~ I d,c).';;l-'i) 

05 (1-{) (-,.l--\?L\ ~ ,~-~-qs 
/ 
~ ,,,,,~ ~ 

Relinquished By Date/Time Received By 

IL/~W 
0Kd1 
oquo 
o::l :v-i 

D9~ 
~-

Date/Time 

Tille 

Y.. 'I- y___ 

\('; 
I 
I 

Disposed By 

X 

Date/Time 

Date/Time 

M~llix" 

S : Soil 
SE= Sediment 
SO: Solid 
Sl: Sludg• 
W: Wat11 
0 : 0.1 
A :r Air 
OS: O,um Solld1 
DI. : O.um Liquid• 
T = lis•u• 
Wl:Wipe 
l • liquid 
V : ~.?~_til1on 



Bechtel Hanford, Inc. 

Collector 
W. S. lllUllu.ull 

Projcct l>c5ignation 
1301N/1325N SJ (Limited Field JnvcstiRation) 

Jee Chest No. ~01 
Shipped To 

QUANTERRA 
Pouible Sample Hazardl/Rcnwb 

Special Handling and/or Storage fo O n Jlo (11J1 J 
I - -

CHAIN OF CUSTODY /SAMPLE ANALYSIS REQUEST 

Company Contact 
K. L Svkcs I W. S. Thornnson 
Sampling Location 

Field Logbook No. 

Olfsite Property No. 
NIA 

Preservation 

Type of Container 

No. ofContainer(5) 

Volume 

d ,, 

1301-N/1325-N Cribs 

EL-1275 

NONE NONE 

Glass Glass 

I I 

IOON 

NONE 

Plastic 

- J 

20ml. 

Telephone 
I (509) 376-11031 

SAFNo. 
B95--0119 

Method ofShiprncnl 
Hand Canv in DOE vehicle. 

Bill of Lading/ Air Bill No. 
NIA 

Pag~of d--

Data Turnaround 

D Priority 

• Normal 

/i::sltt~~:1tlill:::! -- - Sig,vPrint Names ~~!';,~ r::..~:.~~~~~!011 alpha; cross ~ta; Sr-90; U-2Jl,U-2l4; U-218; ;·::, 
Relinaulshe£1,l!ya-'S, - --·-•••"'" 0-,JJ - By:.1.d-. ~ Dale/Time C,f'~~~ Pu-2ll;Pu-2l9/240;GammaSpu(tolncludc)- SE•Sed1mon1 

~ Jr!, - ~ - , / hD ~ ~,j_ "Z ~ ,n - ,J .li ~ , I /t,- .,.,, c:.... K-40, Mn-54, C0-60, Ru-106, C1-Jl4, C1-Jl7, Cc-144, ~: ~~~ 
R . .- .,_ - '~ Dafe/Time /?1.JC/,, ReceWed By_ /7 - ./0//c,,, ,ce,1,mme A:?.30 ...d;-~;;t Eu-154,Eu-155, Ra-226, Th-228, Th-232. w = Waler 
K.,~,,,,.., d~.J~._ I-R>-9L '?Gn--:> V.Jt,./-/;:,//✓ ,// /-//'°/ ·YL /?'. ~ : ~;) 

-
.. 
J",.,) ---c:; 

-I 'Relinquished By Date/Time _Received By /'Dale/Time SUMMARY DATA DELIVERABLES l5t: 8:~:::~~:. 
~ /'(" T ~T11aue 
- V Wl•Wipe 
'-" Relinquished By · Date/Time Received By Dale/Time L • Liquid 
,......_ V s Veget.1uon -~':""!'".~~~~~=-~-:-=---------------~---------.....1-----------------------------..U'"~• "''21111"·~~· ---J 
~ '\\i!\i!I Jll,!11:0/ij!\! R~ed By Ti~ Date/Time 
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Client Sample Screening Results 
JO-Jan-96 c~ ' / 

\ - I 
(, · '1l: 

CLIENT CODE ID MATRIX RECEIVED DETECTOR ACQDATE SAMPLE MINUTES CNTSA NETCPMA CNTSB NETCPI\IB 

BIii BOGL97 

Anl Date: 1. 10 96 

Ppt me: 43 

BIii BOGL99 

Anl Dal~: 1110 '96 

Ppl me: SS.8 . / 

BHI BOGLBI 

Anl Dat~: lll0,96 

Ppt me: 63 .9 

BHI BOGLB3 

Anl Dal~: l / 10.96 

Ppl me: SI 

BHI BOGLB4 

Anl Date: l i l0 '96 

Ppl me: 7-1 .1 . -

JO-Jan-96 

l i l0/96 10:30:00 At.I QUAD2 I.-\ 1110/96 1:02 :S I Pl\f BOGL97 

SOLID 

Tot Sa, Al'I: 1.110£+02 

Units: g 

ltl0/96 10:30:00 At.I 

SOLID 

Tot Sa, Al'I: 1.80E+02 

Units: g __.... 

1110/96 10:30:00 At.I 

SOLID 

Toe Sa, Alft: l .80E+02 

Units: g . / 

l i l0/96 10:30:00 AM 

SOLID 

T ol Sa, Alft: 1.80E+02 

Units: g 

l i l0/96 10:30:00 At.I 

SOLID 

Tot Sa, Al'I: l .80E+02 

Units: g 

. 

Bq: 

-1 .30£•01 

mg 

QUAD21B 

Bq: 

S.S8E+OI 

mg 

QUAD21C 

Bq: 

6.39E+OI 

mg 

QUAD21D 

Bq: 

S. IOE+OI 

mg 

QUAD22A 

Bq: 

, 7.41E+OI 

mg 

lil0:96 S:OS :48 AM BKG 
--------- ··----- -·-

,\Ip; 

~•; 

(Dpm/ -9 06£--01 

Al'I): 2.24E +02 

(uCl/ -UIE-03 

Sa): 4.23£--01 

I/ I0,96 I :02:S I PM BOGL99 

1. 10 96 S:OS :-18 . .U.l BKG 

Alp; (Dpmt -2.17E--Ol (uCI/ -J . I SE--0-1 

~•; Al'I): 2.28E+02 Sa): 3.JIE--01 

1/10/961 :02 :SI Pl\f BOGLBI 

lil0,96 S:OS:-18 . .U.I 13KG 

Alp; (Dpm/ 1.78E+OO (uCV 2.26E--03 

~•; Al'I): l .1 IE+02 Sa): l .41E--01 

1110!96 I :02:S I PI\I BOGLB3 

I 110. 96 S:OS:-18 At.I BKG 

Alp; (Dpm/ -S .78E--Ol (uCI/ -9.20E--04 

~•; . .\l'I): S.78E+OI Sa): 9.19E--02 

1/10:96 1:02:SS Pl\f BOGLB4 

L' I0/96 S:OS :S8 At.I BKG 

Alp; (Dpm/ l .03E+OO (uCl/ 113£--03 

~•; . .\l'I): 9 .7SE+OI Sa): 1.07E--01 

JO 33 l.0412S JISI 104.08083 

800 47 O.OS87S 762 0 .9S2S 

(pCI/ -9.49£+00 

Lie): 2.3SE +03 

± 11 .7£+00 C\T 
II 

± 4.2E+OI 

I.HE •02 I.ab 

.,,- 43E--02 Al.t 
· Lie 

JO 37 1.17208333 32S9 107.73833 

1100 -19 0.0612S 716 0 .89S 

(pCI/ -1.7SE+OO ± 6 SE+OO CAT 1.81::+02 Lab 

l .84E+03 ± 3.2E+OI 
II / Al.t 

Lie>: S.4E--02 
Lie 

JO 211 0.86833333 IS78 Sl.7 

800 S2 0.06S 720 0 .9 

(pCI/ l .2SE+OI ± 6 9E+OO CAT 4.0E+OO Lab 

7.82E+02 
II / Al.t Lie): ± 2.0E+OI l .3E--OI l.11 

JO 7 0.151133333 844 27. IS4Sll3 

800 60 0.07S 783 0.9787S 

(pCI/ -S. IIE+OO ± 7.3E+OO CAT 1.8E+02 Lab 

S.1 IE+02 ± 1.8E+OI 
I / .u. 

Lie): 2.0E--01 
Lie 

30 20 0.63166667 1428 46.S287S 

800 28 0.03S 8S7 1.0712S 

(pCI/ 6.29E+OO ± 6.0E -+00 CAT 8.0E+OO Lab 
II / .u. Lie): S.93E +02 ± l.6[101 l .7E--Ol 

Lie 

'LN 
_z:: 
-,,J ' 
-..,J 
1' 
·r...:i 

---
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CLIENT CODE ID MATRIX RECEl\'ED DETECTOR ACQDATE SAMPLE MINUTES CNTSA NETCPMA CNTSB NETCPM B 
--

BHI BOGLB6 1/ 10;96 10:30:00 . .U.t QUAD22B 1110196 I :02 :55 Pl\.l BOGLB6 30 6 0.1425 124 3.2445833 

SOLID Bkc: l i l0/96 5:05 :58 All.I 8KG 800 46 0.0575 711 0 .88875 

Anl lhilr: l i l0,96 TolSa,Alq: U0E~2 , 4.78E .-0l Alp; (Dpmi 5.45E-Ol (uCI/ 9 .25E-04 (pC1/ 5.14E+OO ± 7.IE+OO CAT 9.7E+OO Lab 

47.8 Unlla: -< Alq): 6 .51E+OO Sa): I.I0E-02 6 .13E+0I ± 7. IE+OO 
I Alq ~ Pplme: / mg Bd; Lie): ./ l .6E+OO 

Lie ~ ......... 
BHI BOGLB8 1110/96 10:30:00 AM QUAD22C 1110:96 1:02:55 n1 BOGLB8 30 2 0.01291667 19 -0.272917 'C...N -SOLID Bkc: I 10 96 5:05 :58 rU.I 8KG 800 43 0.05375 725 0.90625 'J 

"'-.J 
Anl Dair: 1110·96 Toi Sa, Alq: 1.80E+02 , 2.25£-,-01 Alp; (Dpm/ 6.37E-02 (uCI/ 2.30E-04 (pC1/ l.28E~0 ± I.IE~l CAT 3.9E +OI Lab 

_;, 

r--~.; 
22.5 ✓ Unlls: 8d; Alq): -5 .46E-01 Sa): -1.97E-03 - l .09E+0I ± 8.0E+OO 

I 
---

Alq -Pp1m1:: g mg Lie): I.BE t 02 
L11: --r-~:i 

BHI BOGLC0 l .' 10/96 10:30:00 ,Ul QUAD22D 1/10:96 I :02:55 Pt.I BOGLCO 30 8 0.21916667 119 3.0741667 

SOLID Bkc: I 10 96 5:05 :58 . .U.I 8KG 800 38 0.0475 714 0.8925 
-· - · - .. - - ---- -- --- --- ·-· --- --- - --- ---- -- --- ··- --·-

Anl Dair: I 1096 Toi Sa, Alq: 1.80E+02 3.47E•0I Alp; (Dpm/ 8.09E-OI (uCI/ l .89E-OJ (pCI/ l.05E+0I ± 9.0E+OO CAT 4 .8E t00 Lab 

34.7 Unlls: Bd; Alq): 6.09E+0O Sa): l.42E-02 7.91E+0I ± 9.5Et00 
I Alq 

Pp1m1:: g mg Lie): / l.3 E•0O 
Lie 

BHI BOGS38 1110196 10:30:00 rU.I QUAD23.-\ l / 10. 96 I :02:59 Pt.I 800S38 30 66 2.14875 1478 48.401667 

LIQUID Bkc: 1:1 0 96 5:06 :07 . .U.I 8KG 800 41 0.05125 692 0.865 
·- -- -

Anl Dair: t,1 096 Toi Sa,Alq: J.OOE +OO 1.00E+0I Alp; (Dpm/ 6 .08E+OO (uCI/ 2.74E-04 (pC1/ 2.74E+02 ± 3.9E~I CAT 9. IE-02 Lab 

12.8 Unlls: L ml Alq): 9 .29E +0I 4.18E-03 4.18E +03 
I Alq 

Pp1m1:: Ori; Sa): Lie): ± I.I E+02 / l.2E-02 
Lie 

BHI BOGS39 1110/96 10:30:00 ,U.I QUAD238 1110:96 1:02:59 PM BOGS39 30 23 0.71416667 283 8.4908333 

LIQL11D Bkc: 1-10 ·96 5:06:07 rU.1 8KG 800 42 0.0525 754 0.9425 

Anl D11lr: 1•10,96 Toi Sa,Alq: I.OOE .-00 . 1.00E •0I Alp; (Dpm/ 2.27E+OO (uCI/ l .02E-04 (pC1/ 1.02E+02 ± J .0E+Ol CAT 2.4E-Ol Lab 

Pplme: 12.2 Unlls: L ml Ori; Alq): l .62E+0l Sa): 7.29E-04 7.29E +02 
I Alq 

Lie): ± 4.9E +OI / 6 .9 1:-02 
Lie 

BHI BOGYX4 1!10/96 10:30:00 ,UI QUAD23C 1/10·96 1:02:59 PM BOGYX4 30 3 0.03875 29 0 .0741667 

0 LIQUID Bkc: 1: 1096 5:06:07 . .U.I 8KG 800 49 0.06125 71-i 0.8925 
0 
0 Anl Dair: 1,1 0,96 Toi Sa, Alq: I.00E+OO 1.00E• 0I Alp; (Dpm/ l.09E-OI (uCI/ 4.91E-06 (pC1/ 4.91E+OO ± l.8E+Ol CAT 5. IE • OO Lab ._. 

I ✓ Alq 
Pplmc: 03 Unils: L ml Bd; . .\Jq): 1.20E-OI Sa): D9E--06 Lie): 5.39E+O0 ± 1.6E+0I 9.3E+O0 0 . Lie 

JO-Jan-96 2 
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CLIENT CODE ID MA TRIX RECEIVED DETECTOR ACQDATE SAMPLE 

BHI BOGYX5 l / 10:96 10:30:00 AM QUAD23D 1110196 1 :02:59 PM BOGYX5 

8KG 

AnlDalt: 1.- 10196 

Ppl me: 0 .7 / 

BHI BOGYX6 

Anl Dalt: 1/10:96 

Ppl me: 0.7 

BHI BOGY\'9 

LIQUID 

T 01 Sa, A1ft: 1-00E+oo 

L Ulllu: -. 

1/ 10196 10:30:00 AM 

LIQUID 

Toi Sa, Alq: 1.00E+oo 

Unlls: L __,, 

l t l0,'96 10:30:00 AM 

LIQUID 

Bkz: 

1.00E +OI 

. ml 

QUAD24.-\ 

Bkz: 

1.00E +OI 

. ml 

QU.-\0248 

Bkz: 
- ·-··- - -•- --------- ------ ---- ·-----

Anl Dalt: I 110,96 

Ppl me: o ✓ 

BHI BOGYZO 

Anl Dalt: l / 10196 

Ppt me: 0.5 

BHI BOGZM8 

Anl Dalt: l / 10'96 

Ppl me: 1.9 ,-

BHI BOGZN6 

Anl Dalt: l t l0,'96 

Ppt me: 1.8 

JO-Jan-96 

Toi Sa, Al'I: 1.001::+00 

Units: t / 

1110,"96 10:30:00 ,U.I 

LIQUID 

Toi Sa, Alq: 1.00E+OO 
/ 

Unlls: L 

1110/96 10:30:00 AM 

LIQUID 

Toi Sa, Alq: 4.00E +OO 

Ulllu: L _, 

1110196 10:30:00 ,UI 

LIQUID 

Toi Sa, Alq: 4.00E+OO 

Unl1s: L 

1.001::•01 

ml 

QU . .\DHC 

Bq: 

1.00E+OI 

ml 

QUAD24D 

Bkz: 

l.OOE+OI 

ml 

QUAD21A 

Bkz: 

t.OOE -.Ol 

ml 

l i l0.'96 5:06:07 AM 

Alp; (Dpm/ 3.38E-O 1 (uCl/ 

Btl; Alq): 1.09E+oo Sa): 

l / l0,"96 1:02 :47 PM BOGYX6 

1!10 "96 5:05 :52 ,U.I 8KG 

Alp; (Dpml 4.60E-OI (uCli 

Btl; Alq): l .23E+OO Sa): 

1110 96 I :02:47 PM BOGY\"9 

1 10 96 5:05 :52 ,U.1 8KG 

Alp; (Dpml 2.55E-0I (uCl/ 

Btl; Alq): 3.98E-OI Sa): 

l i lOl96 1:02:47 PM BOGYZO 

1110"96 5:05 :52 AM 8KG 

Alp; (Dpm/ l.60E-Ol (uC1/ 

Btl; Alq): 6.37E-O I Sa): 

1110196 1:02 :47 PM BOGZM8 

II I0,96 5:05 :52 ,U.I 8KG 

Alp; (Dpm/ 9.23£-0! (uCl/ 

Bd; Alq): 2.39E +00 Sa): 

1110-'96 1:44:04 PM BOGZN6 

I ' 10-96 5:05 :48 AAI 8KG 

Alp; (Dpm/ 8.85E-Ol (uC1/ 

&ti; Alq): 2.27E+OO Sa): 

~ 
\ - : I - I I_. 

MINUTES CNTS A NET CPM A CNTS B NET CPM B 

l .52E-05 

4.93E-05 

2.07£-05 

5.55£-05 

30 

800 

(p<l/ 

Lie): 

30 

800 

(p<l/ 

Lie): 

30 

800 
---------

1.151::-05 (pU/ 

1.79£-05 Lie): 

30 

800 

7.19E-06 (p<l/ 

2.87£-05 Lie): 

30 

800 

l .66E-04 (p<l/ 

4.3 IE-04 Lie): 

30 

800 

U9E-04 (p<l/ 

4.09E-04 Lie): 

5 0-l 1791667 

39 o.048n 

U2E+Ol ± 1.9E+OI 

4.93E+OI ± 1.9E+OI 

6 o.1nn 

37 0.04625 

2.07E+OI ± 2_2[t01 

5.HE +OI ±20E+OI 

4 0.08833333 

36 0.045 

l . 15E•OI ± 1.91::•01 

l .79E+OI ± 1.7E +OI 

3 o.o5n 
34 0.0425 

7. l9E+OO ± 1.9E +OI 

2.87E+OI ± l .8E+OI 

II 0.32541667 

33 0 .04125 

4. 16E+OI ± 2.JE+OI 

l .08E+02 ± 2.4E+Ol 

II 0.30791667 

47 o.o58n 

3.99E+Ol ± 2.JE+OI 

l.02E-.02 ± 2.4E+OI 

44 

682 

CAT 
I _,/ 

48 

736 

CAT 
I ./ 

34 

721 

CAT 
I ,,-

39 

n5 

CAT 
I / 

68 

n1 

CAT 
I 

," 

65 

762 

CAT 

0.6141667 

0 .8525 

1.6E+OO Lab 

As. 1.0EtOO 
Lie 

0 .68 

092 

1.21:: +00 Lab 
Alq 

9.0E-01 
Lie 

0 .2320833 

0 .90125 

2.21::tOO I.ab 

Al• 2.8E•OO Lie 

0 .35625 

0 .94375 

3.5E +OO Lab 
Alq 

1.7E •OO Lie 

1.3279167 

o .91sn 

6.0E-01 Lab 

A1' 4.6E-Ol 
Lie 

1.2141667 

0 .9525 

6 .3E-OI Lab 
I 

/ 4.91::-01 
Alq 
Lie 

3 

'-..0 
cr-.... 
LN .--
"'"'-,J 
~ 
* T~ 

-t..N 
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CLIENT CODE ID MATRLX RECEIVED DETECTOR ACQDATE SAMPLE MINUTES CNTSA NETCPMA CNTSB NET C PI\I B 

BIii BOH0H0 1/10,.96 10:30:00 AM QUAD21B l / 10196 1:44:04 PM BOH0H0 30 4 0.07208333 63 1.205 

SOLID Bq: 1/10!96 5:05 :48 AM BKG 800 49 0.06125 716 0 .895 
-·· - -- ---- ------ ----- - ··- --- - ·--- · ·· - - - -

Anl Dale: l/l0t96 Toe Sa, .U.: 1.46E+-03 4.681::•01 Alp; (Dpm/ 2.961::-01 (uCI/ 4.16£-03 (pCI/ 2.841::+-0il ± 7.3Et00 CAT 1.81::<01 l..ab 

/ Ale() : 2.48E tOO H9E-02 2.39E+0I ± 5.4E t-00 
I 

/ 4 2E • OO Alot 
Ppl me: 46.8 ./ Ualll: g mg Bel; Sa): Lie>: l~e "--D 

-cr-., 

BHI BOII0HI 1110196 10:30:00 AM QUAD2IC 1110196 1:44:04 PM BOH0HI 30 8 0.20166667 74 U666667 ·-!..>,J 

SOLID Bq: I, 10,96 5:05:48 AM 81\G 800 52 0 .065 720 0 .9 
_r::; 
-.....i 
-.J 

A.nl Dale: 1/10/96 Toi Sa, .U.: U5E+-03 8.46E+0I Alp; (Dpm/ l.20E+OO (uCI/ 9.94E-03 (pCI/ 6.41E+OO ± 5.5E +OO CAT 7.8E+-OO Lab ,. 
I '"' l"'-...J 

Pp1me: 846 Units: g mg Bel; Alq): 3.34E +-00 Sa): 2.76E-02 Lie): 1.78E+OI ± HE+O0 / 5.6E +OO 
Lie -./ -

BHI BOH0H2 1110/96 10:30:00 AM QUAD2ID 1110'96 1:44:04 PM BOH0H2 30 7 0.15833333 72 1.42125 
_;£:: 

SOLID Bq: 1-10 96 5:05 :48 .-UI 81\G 800 60 0.o75 783 0 .97875 

Anl Dale: 1110.96 Toi Sa, Alq: U7E+0J 
/ 

, 6 .74E+0I Alp; (Dpm/ 8 .25E-OI (uCI/ 8.66E-OJ (pCI/ 5.5IE+OO ± 6.3E+OO CAT 9. 1£ -,.00 Lab 
I Alot 

Pp1 me: 67.4 Unlcs: g mg Bel; Al'I): 3.01 E+OO Sa): 3.16£-02 Lie): 2.01 Et 0I ±4. IE +OO ,,.. 5.0E +OO 
Lie 

BHI BOH0H3 1110196 10:30:00 AM QUAD22A 1110196 1:44:08 PM BOH0H3 JO 5 0 .13166667 60 0 .92875 

SOLID Bq: l110 ·96 5:05 :58 AM 81\G 800 28 0 .035 857 1.07125 

Alli Dale: 1110:96 Toe Sa, Alq: 1.48E+0J , 7 . l5E +0I Alp; (Dpm/ 7. IJE-01 (uCI/ 6.66E-OJ (pCI/ 4 .•9E+OO ± 5.9E+OO CAT I.IE • 0I Lab 
./ I / Alot 

Ppl me: 7U / Unlu: g mg Bel; Alq): 1.87E+00 Sa): l.75E-02 Lie): l.l8E+-OI ± 3.4Et-OO 8.5E+00 
Lie 

BIii BOH0H4 1110196 10:30:00 AM QU . .\0228 1/10196 1:44:08 PM BOH0H4 JO 4 0.07583333 61 1.1445833 

SOLID Bq: 1 ·1096 5:05 :58 .-UI 81\G 800 46 0 .0575 711 0 .88875 

A.nlDale: l !I 0.'96 Toe Sa, Alq: l .48[-,.03 5.6JE -,.0I Alp; (Dpm/ H0E-01 (uCI/ 4.01 E-03 (pCI/ 2.72E+OO ± 6.2E+OO CAT 1.8£,01 Lab 
/ I '"' Ppl me: 56.3 Unlls: g mg Bel; Alq): 2.JIE+OO Sa): 2.73E-02 Lie): l.85E+0I ± 4.JE +OO ,-- 5.4Et 00 

Lie 

BHI BOH0H5 l 11019610:30:00AM QUAD22C 1/10196 1:44:08 PM BOH0H5 30 6 0.14625 65 1.2604167 

0 SOLID 
0 

Bq: 1110 '96 5:05 :58 AM 81\G 800 43 0 .0B7S 725 0 .90625 

0 Anl Dale: 1110:96 Toi Sa,Alq: 1.46[+03 8.28E +0I Alp; (Dpml 8.20£-0 I (uCI/ 6 .51E-OJ (pC1/ 4 .46E+OO ± 5. IE+-00 CAT U E• 0I Lall ..... / I / 

'"' N Pplme: 82.8 Unlcs: g mg Bel; Alq): 2.63E+OO Sa): 2.09£-02 Lie): 1.43E+0I ± 3.2E+OO 7.0E+00 Lie 

J0-Jan-96 -I 
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CLIENT CODE ID MATRIX RECEIVED DETECTOR ACQDATE SAMPLE MINUTES CNTS A NET CPM A ' CNTS B NET CPM B 

BHI BOH0ll6 

Aal 0.Cc: l i l0t96 

Ppl 1111: 68.2 

BHI BOH0ll7 

Aal 0.Cc: 1110·96 

Ppe me: 96.6 

/O-Jan -96 

1/10'96 10:30:00 AM QUAD22D 1/ 10196 1:44:08 PM BOH0H6 

BKG SOLID Bq: 

TotSa,Aa.: U5E+0J , 6 .82[+01 

Ullll1: g -~ mg 

1110,'96 10:30:00 AM QUAD23A 

SOLID Bq: 

Tot Sa, AJ4i: U7E+0J , 9.66E+0I 

Ullkl: g / • mg 

l /10196 5:05 :58 AM 

Alp; (D,-t 5.•SE-01 (uCI/ 5.59E-03 

Bel; AJ4i): •.28E+OO Sa): •.37E-02 

1110.'96 1:44:12 PM BOH0H7 

1/ 10'96 5:06 :07 AM B~G 

Alp; (D,.., l.89E-OI 

Bet; Alq): 5.•2E+OO 

(uCI/ USE-OJ 

Sa): 3.97E-02 

30 

800 

5 0.11916667 88 

71• 
2.0401333 

0 .8925 31 

(pCI/ l .62Ettl0 

Lie>: l .UE+OI 

30 3 

800 •I 

(pCI/ I .IJE-01 

Lie): 2.53E+OI 

0.0•75 

± 5.6Ettl0 

± •.•E+OO 

0.04875 

0.05125 

CAT 
I 

IOI 

692 

l .•E+-01 La• 

l .5Ettl0 ~ 

2.5016667 

0.865 

± •.JE+OO CAT 5.7E+OI 
I / 

± 3.•E+OO •.0E+OO 

5 

--LJ""1 
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Environmental ERC 
Restoration Team 
Contractor I i 

Interoffice Memorandum 
TO: RC Smith Bl-35 

COPIES: See Below 

DATE: 

FROM: 

Job No. 22192 
w.-._l.eqund'I NO 
Cola CCN: NIA 
OU: l~l-1 
TSO: NIA 
ERA: NIA 
Subjocl Codi: 1610 

January 8, 1996 

WS Thompson ;iif ~ 
-ER Field Sampling 
Nl-28 / 6-803 1 

sUBJEcr: EST™A TE OF CURIE CONTENT FOR SOIL SAMPLES SHIPPED ON JANUARY 
10, 1996, TO QUANTERRA FROM THE 1301N/1325N CRIB DRILLING PROJECT 

Thi~ memo provides estimated curie content information for 8 soil samples (B0GL97, B0GL99, 
B0GLBI, BOGLB3, B0GLB4, B0GLC0, B0GLB6, and B0GLBS) to be shipped to Quanterra on 
January 10, 1996. The information is provided in order for Quanterra to evaluate acceptance of the 
samples in accordance with their NRC license. A Radioactive Shipment Record (RSR) will accompany 
the samples stating the isotopes and the curie content of the shipment. An onsite lab provided detailed 
analytical data which was used to prepare the RSR, however, this isotopic specific data will not be 
provided to Quanterra as it could be viewed as compromising the independence of the requested 
analysis to be performed by Quanterra. Therefore, in lieu of a laboratory total activity report, the 
approximate curie content (in microcuries) for the 8 samples is: 

Co60 Csl37 Sr90 

0.060 0.083 0.625 

• For the eight samples, an approximate total soil sample weight is 1800 grams. This is determined 
using the formula, 140 ml x 1.6 gm/ml, for Hanford soil. The samples were not weighed and 1.6 
gms/ml is a Hanford site specific soil weight. 

• The highest radiological activity measured through the outside of the sample jars using hand held 
detectors was up to 8,000 dpm; many of the sample jars had less than detectable activity. 

Addition.ally, each soil sample has an accompanying activity scan aliquot for Quanterra to conduct 
radiological screening to evaluate acceptance criteria. 

If you have any questions, please give me a call. 

WST:wst 
Copies 
Bill Document Control H4-79 
KL Sykes X0-37 
JHKessner Bl-35 
JALerch Bl-35 
RL Weiss Bl-35 
A. Hopkins H9-l l 

00014 
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GUIDE 

I 

i -~· 
~ERG90 

POTINTIAL HAZARDS 

HIALTH HAZARDS 
low-level radioactive malerial; lillle penannl rocliulion luumcl . 
Muny pncluu•• ure nol re,1'1irecJ lo liuve rmlionclive mnleriul, lul1nl1 ur 

marking,. 
Some radiouclive materials cannol be delected by commonly avuiluLle 

inslrumenls. 
flRI OR IXPLOIION 

Some of lhese rnatetiali may burn, bul none of them igniles readily. 
Radioaclivily does nol change llammabilily or other properties of lhe mo . 

IMIRG INCT ACTION 

Keep unnecessary people away; isolale hazard area and deny enlry. 
Response actions may be performed prior la any radialion measurements . 
Positive pressure self-contained breathing apparatus (SCBAJ anJ slructur 

firefighters' protective clolhing will provide limited protection. 
Notily Rudiotion Authority of accidenl condilions. 
Detain uninjured persons, isolale equipment with 

and delay cleanup until. inslruclion of Rodialion 
hi !1222 i2 t 21 

flRI 

suspected contaminatic 
Aulhorily. , 
ill 21u 21 a 

Do not move damaged conlainers; move undamaged containers oul or fir, 
zone. 

•••II fir••• Ory chemical, CO2, water spray or regular foam. 
L• r•• fir••• Water spray, fog (flooding amounts). 

IPILL OR LIAK 
De ••I ••••Ill II•••••" ••••••••rs er 1pllletl ••l•rl • I. 
l•• II Ll11vlll lpllh, Taite up wilh sand, earth or olher noncombuslihle 

absorbent material. 
Cover powder spill wilh plastic sheet or tarp lo minimize spreading. 

flRIT AID 
Use first aid lreolmenl according lo lhe nalure of the injury. 
Advise medical personnel lhal victim may be conlaminaled with low-level 

radioactive malerial. ,,. 
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THIS PACKAGE CONFORMS TO THE 
CONDITIONS AND LIMITATIONS 
SPECIFIED IN 49 CFR 173.421 FOR 
RADIOACTIVE MATERIAL, EXCEPTED 
PACKAGE-LIMITED QUANTITY OF 
MATERIAL, UN2910 

BECHTEL HANFORD COMPANY 
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CAUTION 
. . 

"Internal Contamination - S()il Samples" 

Handle sample containers in a hood 
designated as Radiological Materials Area 
(RMA), 

, 

The outside of the sample containers may have potential smearable 
radioactive contamination because they were packaged inside of a 
glovebox. The outside of the plastic bag surrounding the containers 
was surveyed with no detectable smearable radioactive 
contamination. Re~ove the plastic bag in a hood. 

~-

.,_,_ 
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.....c:: 
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'J 
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ENT RECORD 
1. ~ 

Company 

5. HM Proper Shipping Name: _______ Radioactive Material, 5. Markings Applied 

excepted package • e_mpty packaging 7 

7 

7 
7 

. uN2g1·0 

UN291°0 

UN2910 

UN2910 

Package Orientation 

Gross Weight 

Radioactive • LSA 

Type A 
Type B 

3 . Page of 

4. Ship QJ Prepaid O Collect 

Via J2S.Motor-imr- 0 Air Psgr 

0 Exel. Use • · Air Cargl 

.!....:._O UPS S~rface O Mail 

".;!·_· :' J9 Si1e Canier 

HIPMENT AUTHORIZATION NUMBE, . . 

_ 7. For Normal Form 

·--~ Identify 
L] Physical Form 

. 0 Chemical Form ·• 

0 Liquid 

~Solid 

0 Metal 

CHE1amantai 

0Gas axcaptad package • i~strumants or articles 

excepted package · limited quantity of material 

excepted package • articles manufactured from 
natural or depleted uranium or natural thorium 
Spacial Form, n.o.s . 7 UN2974 

8 . Additional RAM Oesc. Other ________ _ 

0 Oxide 

0 Nitrate 

0 MiX1ur Low Specific Activity, n.o .s. 7 UN2912 

7 UN2982 
Limited Quantity 

n.o .s. Radioactive Material 9. Placards Applied Oves 
7 UN2918 Fissile, n.o.s. • 

Highway Route O If Rail Specify Placards 
1----1...:1::o,::th,:•::_r.:_l ===:::::;:==::::::::~:::::~::;::::::;::::=~~~.;:~::;::~~C:..'.o~n~tr~o'.'..'.ll~ed~Q~u~a~n~tity~-~:.;.1 

11 a. TYPE PACKAGE 11 b. CONSTRUCTION 11 c. FISSILE CLASS 11 d. Labels Applied 

Route Plan ~0 
Strong Tight 

Type A 

Type B 

Type BIU) 

13
0 

•
0 

Box, FB Non-Fissile O~ 
Wood Fissile Exempt 

0 0 Stael Fissile I 0 
0 0 Orum Fissile II 0 

Radioacf a ~ I Empty ~ 
Radioact a!Jw II 

Radi ctive allow Ill 

10. EMERGENCY RESPONSE 

Telephone 151{) 313 • ~ 
Type B(Ml 0 0 Cask.1. , Fissile Ill 0 

Other m L Gms Fissile • Ema'/!fGe;Ji~ 1/iJ;clUJd 
Warning •• Fissile Class Ill Shipment. Do Not Load Mora Than __ Packagas Par Vahicla. In Loading and Storaga Araas, Kaap at Laut 20 Faat 
From Othar Packages Baaring Radioactiva Labals. · 

13 . 

14. 

16 . 

Dose Rate at 1 Meter from Surface Smears of Cute 
of Package Container Surface 

[!Sl <0 .5 or 1,..±_ mremlhr (N +a y) 0 <0 .5 or~ mram/hr (N +IT l [Z] <22 dpm I T /cm2 @ 
6 

feat 

~------------....... --------------, ~ < 2.2 dpm ~ /cm 2 
Additional Data and Instructions (inc. Readings on Internal Packaging) D <Tbl. 2•2 HSRCM @. Cab 

Onsite Limits or sleeper 

Bldg. 

I)(,' I 

S~~vay ~o . 
'?.I): '/. 

Printed /14 /1 S/1 A AS 
Name , F..f-, ~vr 

PASSENGER AIRCRAFT Pkg. Dimensions 

0 < 200 mram/hr (N + I T 

0 < 10 mram/hr (N + I T ) 

EJ < 2 mra~/hr (N + I T) 

Data 

/- /(J --91,,. 

17 . AIR 

TRANSPORT 
CERTIFICATION 

Ltd Qty O 3 . Research/Medical Diagnosis N4 
<3 T.I. 0 4. Human Medical Research 

Data Shipped 

/-/tJ-9~ 
Data 
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9613Ll77 .2121 
F1 gurt 1 

WHC-SOW-93-0003 
Revision 4 

SAMPLE CHECK-IN LIST 

Date/Time Received )-\0-9 (c, \ 0 '.'3() Cl 1ent Name __ ~ __ H __ , __ 
Project/Client I _______ _ Batch or Cue I ______ _ 

- Cooler ID (if noted on outside cf cooler) __ J:}:I=.;;....."'----,_;C;:;:;;...•,c=-1-\l..-. __ _ 

1. Condition cf shipping container? __ _..C....,,;;.:\~h:.......a:.z _________ _ 

2. Custody Seals on cooler intact? Yes ~'N No [ ] 

3.. Custody Seals dated and signed? Yes yf No [ ] 

4. Ch.ain of Custody record is taped on inside of cooler lid? Yes [] No¥ 
S. Vennicul ite/packing material is: Wet ( ] Dry V---------
6. Each sample is in a plastic bag? Yes Cf N~ I J 

7. Number of sample containers in cooler: ____ 2~~~-------
8. Samples have: X tape 

1 custody seals 

9 . . samples are: x· in good condition 

_ broken 

hazard labels 

_ appropriate sample 
labels 

_ leaking 

have air bubbles 

_ other 

10. Coolant Present? Yes (] No Vi Sample Temperature ______ _ 

11. The following paperwork shoi1, accounted for (N/A if not applicable): 

Chain of Custody #(s) --~n ... \ ... f\-~--------------: 

Request for Analysis #(s) _.,_ _________ ---1-----
Airbill I ________ _ 

12. Have any anomalies been identified above? Yes 

13. Memos have been 1n1t1ated for all anomalies 1dent1f1ed above? Y~s y{ 
Prl nted Name/S 1 gna ture -:¥W<UY\ ~ \ct:w \ 1 L~Date/Tlme 

33 ~ 

\-\0-9 6 
10:3U 
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96 I 3ll 1? •'i If)? 
'"' . / .., t,S: ~LE RECEIPT VARIANCE REPORT 

IT AS-RICHLAND LA BORA TORY 

WORK ORDER NUMBER: _________ _ DATE INITIATED: _ __;\_-_\__;0_-_9_..a:;C;;;___ 

INITIATED BY: +;(l)U;IYJ 11 ~ }fu l, ~;] ::J (h--
DATE/TIME OF SAMPLE IAND/OR RFA & COCJ RECEl:T, _____________ _ 

CLIENT SAMPLE NUMBER RFA/COC NUMBERS ANALYSIS REQUESTED 

Samples were received with the following deficiencies: 

= 1. Not enough sample received for proper analysis. iJ 7. Holding time exceeded at receipt. 

C 2. Sample received without proper preservative. ~ 8 . Custody tape broken. 

·~ 3. No sample received in container. :: 9. CCC not relinquished by client . 

·= 4. Sample received wothout a RFA/COC form. .J 10. Sample information on container doH not match sen-19111 
information on the paper work (Explain balowl . 

= 5. No sample 10 on container. = 11 . All shipping containert (coolers) on weybill not received 

with shipment. 

:J RFA/COC received 

:J RFA/COC not received 

= 6. Sample received broken or leaking. X, 2. Other (Explain below). 

NOTES: '(\ () 

"\--j_,~ 
c ao~{L\'\':k:: j)-K .. u.&~ - Ji MY\fl L___ 
-:3aG"'f(U . 

SUPERVISOR REVIEW: _______________________ _ 

PROJECT MANAGER REVIEW: ______________________ _ 

TELEPHONED TO: _________ ON ____ BY ___________ _ 

TELEFAXED TO: __________ ON ____ av __________ _ 
SIGNED ORIGINAL MUST BE RETAINED IN WORK ORDER FILE 

FORM NO. LS-023, 3/92. Rev. o 
00020 



LoginNo.: /()/2.o 
Condition Upon Receipt Variance Report 

St. Louis Laboratory 

Client: ______ -_-_- _.;..;&/zA;;;;;.;.:;.;...;:. """"'~""'~;;.· ..,.. __ 

Project No=---,----------.5--.=-5._0.,......:..· /_,_/_,_/ __ 
Shippcr/No:....;.../ __ 2-_l,~/ .;....c;7/---=0;........;;....Y~ ..... 3..-0'-----
Condition/Variance (Check all that apply): 

1. • Sample received broken/leaking. 

2. • Sample received without proper preservative. 

3. • 
4. • 

s. • 
6. • 
7. • 

• Cooler temperature not within 4-C ± 2-C 

Record temperature: _______ _ 

• 
• 

pH _____________ _ 

other: ____________ _ 

Sample received in improper container. 

Sample received without proper paperwork. Explain: 

Paperwork received without sample. 

No sample ID on sample container. 

Custody tape disrurbed/broken/missing. 

1-1!-'f l CJ:3o Date=----~--- TimeF=~-----
InilialCd by: ~(I. 
RFA/COC Numbers:~--+-...-........ars;"'-"..,_,.___ ____ _ 

8. • Sample ID on container does not mau.:h sample ID 

on paperwork. Expla.in: _______ _ 

9. • All coolers on airbill not received with shipment. 

10. • Other (explain below): 

~ No variances were noted durin1 sample reaipt. Cooler Temperature Upon ReceJpt: __ ___.2~d_(!,..,. _____ _ 
Notes: 

Corrective Action: 

• 
• 

Client 's Name: 

Client's Name: 
----------
----------

• Sample(s) processed •as is". 

• Sample(s) on hold until: 

Informed verbally on: By: ------
Informed in writing on: By: 

If released, notify: 

Sample Control Supervisor Review:.Jl21Jl!ailJIURU~~~L:.~.J..l!ld...i~~L Dare: __ /_-_/_J-_o/ __ ~-----­
Project Management Review: -~~,.__._..,_....___ __ Date: --.--f-...,../2_-.....,9,<;;;.,.~ ---

/ I 

SL-ADMIN-0004, Revised 11/24/9, 

00021 
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Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGL97 

Analyte 

Cadiiillll 
Chromillll 
Nickel 

Cr, Cd, Pb, Ni EPA 

Blank Saa.,le 
CAS Nunber Name 

7440-43-9 QCBLK89160-1 
7440-47-3 QCBLK89160-1 
7440-02-0 QCBLK89160-1 

Quanterra-Richland 
P .o. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/22/96 
01/22/96 
01/22/96 

Analyses 
Date Result Unit 

01/22/96 0.36 MG/KG 
01/22/96 8.9 MG/KG 
01/22/96 8.5 MG/KG 

saa.,le Date 
Receipt Date 
Report Date 

Quanterra ID : 

Detection 
Qual. Limit 

u 0.54 
1.1 
1.1 

12/19/95 
01/10/96 
01/25/96 

10120-001 

Dilution 

4 
4 
1 

00023 



Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: B0GL97 

Analyte 

Caciniun 
Chromiun 
Nickel 

Cr, Cd, Pb, Ni EPA 

Blank Saq,le 
CAS Nlili>er Name 

7440-43-9 QCBLK89160-1 
7440-47-3 QCBLK89160-1 
7440-02-0 QCBLK89160-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/22/96 
01/22/96 
01/22/96 

Analyses 
Date Result Unit 

01/22/96 95 XREC 
01/22/96 mo XREC 
01/22/96 1620 XREC 

Saq,le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

12/19/95 
01/10/96 
01/25/96 

10120-001MS 

Dilution 

4 
4 
1 
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Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGL97 

Analyte 

Caciiiiun 
Chromiun 
Nickel 

Cr, Cd, Pb, Ni EPA 

Blank S801)le 
CAS NUlt>er Name 

7440-43-9 QCBLIC89160·1 
7440-47-3 QCBLIC89160·1 
7440-02-0 QCBLIC89160·1 

Quanterra-Richland 
P .o. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/22/96 
01/22/96 
01/22/96 

Analyses 
Date Result Unit 

01/22/96 87 XREC 
01/22/96 447 XREC 
01/22/96 156 XREC 

s-.,le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Oual. Limit 

12/19/95 
01/10/96 
01/25/96 

10120·001MSD 

Dilution 

4 
4 
1 
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Category ICP Metals; 
Method EPA 6010 
Matrix SOLID 

Client ID: BOGL99 

Analyte 

Caaniun 
Chromiun 
Nickel 

Cr, Cd, Pb, Ni EPA 

Blank SBll'ple 
CAS Nl.lllber Name 

7440-43-9 QCBLK89160-1 
7440-47-3 QCBLK89160-1 
7440-02-0 QCBLK89160-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/22/96 
01/22/96 
01/22/96 

Analyses 
Date Result Unit 

01/22/96 0.36 MG/KG 
01/22/96 6.2 MG/KG 
01/22/96 7.4 MG/KG 

SBll'ple Date 
Receipt Date 
Report Date 

Quanterra ID : 

Detection 
Qual. Limit 

u 0.53 
1.1 
1. 1 

12/20/95 
01/10/96 
01/25/96 

10120-002 

Dilution 

4 
4 
1 
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Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGLB1 

Analyte 

caciniun 
Chromiun 
Nickel 

96l3~77*Z128 

Cr, Cd, Pb, Ni EPA 

Blank Saq:,le 
CAS Nunber Name 

7440-43-9 QCBLK89160-1 
7440-47-3 QCBLK89160-1 
7440-02-0 QCBLK89160-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/22/96 
01/22/96 
01/22/96 

Analyses 
Date Result Unit 

01/22/96 0.35 MG/KG 
01/22/96 3.2 MG/KG 
01/22/96 4.6 MG/KG 

Saq:,le Date 
Receipt Date 
Report Date 

Quanterra ID: 

Detection 
Qual. Limit 

u 0.52 
1.0 
1.0 

12/20/95 
01/10/96 
01/25/96 

10120-003 

Dilution 

4 
4 
1 
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Category ICP Metals; 
Method EPA 6010 
Matrix SOLID 

Client ID: BOGLB3 

Analyte 

Caaniun 
Chromiun 
Nickel 

Cr, Cd, Pb, Ni EPA 

Blank Sa~le 
CAS Ni.m:>er Name 

7440-43-9 QCBLK89160-1 
7440-47-3 QCBLK89160-1 
7440-02-0 QCBLK89160-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/22/96 
01/22/96 
01/22/96 

Analyses 
Date Result Unit 

01/22/96 0.35 MG/KG 
01/22/96 5.0 MG/KG 
01/22/96 5.5 MG/KG 

S~le Date 
Receipt Date 
Report Date 

Quanterra ID: 

Detection 
Qual. Limit 

u 0.52 
1.0 
1.0 

12/22/95 
01/10/96 
01/25/96 

10120-004 

Dilution 

4 
4 
1 
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Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGLB4 

Analyte 

Cadniun 
Chromiun 
Nickel 

I 

l 

9613Y77 .• 2130 

Cr, Cd, Pb, Ni EPA 

Blank San.,le 
CAS Nl.lli>er Name 

7440-43-9 QCBLIC89160-1 
7440-47-3 QCBLIC89160-1 
7440-02-0 QCBLIC89160-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/22/96 
01/22/96 
01/22/96 

Analyses 
Date Result Unit 

01/22/96 0.35 MG/KG 
01/22/96 3.6 MG/ICG 
01/22/96 4.5 MG/ICG 

San.,le Date 
Receipt Date 
Report Date 

Quanterra ID : 

Detection 
Qual. Limit 

u 0.52 
1.0 
1.0 

12/22/95 
01/10/96 
01/25/96 

10120-005 

Df lution 

4 
4 
1 



Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGLB6 

Analyte 

Caaniun 
Chromiun 
Nickel 

9613Ll77 .z 131 

Cr, Cd, Pb, Ni EPA 

Blank Saq,le 
CAS Nunber Name 

7440-43-9 QCBLK89160·1 
7440-47-3 QCBLK89160· 1 
7440-02-0 QCBLK89160·1 

Quanterra·Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/22/96 
01/22/96 
01/22/96 

Analyses 
Date Result Unit 

01/22/96 0.09 MG/KG 
01/22/96 1.7 MG/KG 
01/22/96 3.4 MG/KG 

S~le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

u 0.13 
0.26 
1.0 

00030 

12/27/95 
01/10/96 
01/25/96 

10120-006 

Dilution 



Category: ICP Metals; 
Method: EPA 6010 
Matrix: SOLID 

Client ID: B0GLB8 

Analyte 

caan1un 
Chromiun 
Nickel 

9613ll77 .. 2132 

Cr, Cd, Pb, Ni EPA 

Blank S~le 
CAS Nl.ll'ber Name 

7440-43-9 QCBLIC89160-1 
7440-47-3 QCBLIC89160-1 
7440-02-0 QCBLIC89160-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/22/96 
01/22/96 
01/22/96 

Analyses 
Date Result Unit 

01/22/96 0.08 MG/l(G 
01/22/96 0.24 MG/l(G 
01/22/96 0.40 MG/l(G 

Saq>le Date 
Receipt Date 
Report Date 

Quanterra ID: 

Detection 
Qual. Limit 

u 0.13 
B 0.25 
u 1.0 

00031 

12/27/95 
01/10/96 
01/25/96 

10120-007 

Dilution 



Category: ICP Metals; Cr, Cd, Pb, Ni EPA 
Method: EPA 6010 
Matrix: SOLID 

Client ID: BOGLCO 

Analyte CAS Nutber 

Caaniun 7440-43-9 
Chrorniun 7440-47-3 
Nickel 7440-02-0 

Blank S~le 
Name 

QCBLK89160-1 
QCBLK89160-1 
QCBLK89160-1 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 

Prep. 
Date 

01/22/96 
01/22/96 
01/22/96 

Analyses 
Date Result Unit 

01/22/96 0.36 MG/KG 
01/22/96 12.2 MG/KG 
01/22/96 11.9 MG/KG 

S-.:,le Date 
Receipt Date 
Report Date 

Quanterra ID 

Detection 
Qual. Limit 

u 0.53 
1.1 
1.1 

00032 

12/28/95 
01/10/96 
01/25/96 

10120-008 

Dilution 

4 
4 
1 



9613L~77 ~Z 13tt 

Quanterra-Richland 
P.O. Box 1970 
Richland, WA 99352 

Project: 550.111 
Category: Lead s-.,Le Date 12/19/95 

Method: EPA 7421 Receipt Date 01/10/96 
Matrix: SOLID Report Date 01/25/96 

Client Quanterra Blank Saq>le Prep. Analyses Detection 
ID ID Analyte CAS NI.fiber Name Date Date Result Unit Qual. Limit Oil 

BOGL97 10120-001 Lead 7439-92-1 QCBLK89161-1 01/22/96 01/22/96 2.7 MG/KG 0.32 

B0GL97 10120-001MS Lead 7439-92-1 QCBLK89161-1 01/22/96 01/22/96 84 XREC 

BOGL97 10120-001MSO Lead 7439-92-1 QCBLK89161-1 01/22/96 01/22/96 87 XREC 

BOGL99 10120-002 Lead 7439-92-1 QCBLK89161-1 01/22/96 01/22/96 1 .9 MG/KG 0.32 

BOGLB1 10120-003 Lead 7439-92-1 QCBLK89161·1 01/22/96 01/22/96 1. 7 MG/KG 0.31 

B0GLB3 10120-004 Lead 7439-92-1 QCBLK89161-1 01/22/96 01/22/96 1.6 MG/KG 0.31 

BOGLB4 10120-005 Lead 7439-92-1 QCBLK89161·1 01/22/96 01/22/96 1.7 MG/KG 0.31 

BOGLB6 10120-006 Lead 7439-92-1 QCBLK89161·1 01/22/96 01/22/96 1.2 MG/KG 0.31 . I 
BOGLB8 10120-007 Lead 7439-92-1 QCBLK89161-1 01/22/96 01/22/96 0.10 MG/KG u 0.30 

BOGLCO 10120-008 Lead 7439-92-1 QCBLK89161-1 01/22/96 01/22/96 3.2 MG/KG 0.32 

NA QCBLK89161-1 Lead 7439-92-1 QCBLK89161-1 01/22/96 01/22/96 0.10 MG/KG u 0.30 

NA QCLCS89161-1 Lead 7439-92-1 QCBLK89161-1 01/22/96 01/22/96 95 XREC 2L 

00035 



9613ll77 .. 2135 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GLBl 
Lab Name: QUANTERRA MO Contract: 550 .111 
Lab Code: ITMO Cas_e_N_o ___ : ___ _ 
Matrix (soil/water) SOIL 
Level (low/med): LOW 

SAS No.=-~~ SDG No.: W0867 
Lab Sample ID: 1012~0--~0~0~3-
Date Received: 01/10/96 

% Solids: 97--:0 

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

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.35 TI p 
7440-47-3 Chromium 3.2 N p -

7439-92-1 Lead - 1.7 - - -- F -

7440-02-0 Nickel 4.6 - N p -
-- - - -- -

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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Lab Name: QUANTERRA MO 

9613Ll77 .2136 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.111 

EPA SAMPLE NO. 

B0GLB3 

Lab Code: ITMO Cas_e_N~o-.-=----
Matrix (soil/water): SOIL 

SAS No.=----=----.- SDG No.: W0867 
Lab Sample ID: 1012_0 ___ 0_0_4_ 

Level (low/med): LOW Date Received: 01 /10/96 
% Solids: 96---:-1 

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

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.35 u p 
7440-47-3 Chromium 5.0 N p 
7439-92-1 Lead 1. 6 --- F -

7440-02-0 Nickel 5.5 N p 
---

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

00037 



9613ll77 .. 2137 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GLB4 
Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas_e_N~o-.-=----
Matrix (soil/water): SOIL 
Level (low/med): LOW 

Contract: 550.111 
SAS No.:___ SDG No.: W0867 

Lab Sample ID: 1012=0--~0~0=5-
Date Received: 01/10/96 

% Sol ids : 9 6--:-§" 

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

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.35 u p 
7440-47-3 Chromium 3.6 N p -
7439-92-1 Lead - 1. 7 - - -- F -
7440-02-0 Nickel 4.5 - N p --- - - -- -

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

00038 
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9613l~77 *2138 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GLB6 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code : ITMO Case No.: SAS No.: SDG No.: W0867 
Matrix (soil/water) : SOIL Lab Sample ID: 10120 -006 
Level (low/med): LOW - Date Received: 01 /10/96 
% Solids: 96--:-§° -

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

Color Before: 
Color After: 

Comments: 

CAS No. 

7440-43-9 
7440-47-3 
7439-92-1 
7440-02-0 

Analyte 

Cadmium 
Chromium 
Lead 
Nick-e~i--

Concentration C 

0.09 U 
----- 1.7 

1. 2 
------3.4 

Clarity Before: 
Clarity After: 

FORM I - IN 

Q M 

p 
-~N-- P-

N 

F­
p-

Texture: 
Artifacts: 

SW-846 

00039 

' 
' 
I 

I 



9613477.2139 

Lab Name: QUANTERRA MO 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.111 

EPA SAMPLE NO. 

B0GLBS 

Lab Code: ITMO Cas-e--:-:N~o-.-=----
Matrix (soil/water) SOIL 

SAS No.=--~ SDG No.: W0867 
Lab Sample ID: 1012=0--~0~0=7-

Level (low/med): LOW Date Received: 01/10/96 
% Solids: 100-:-0 

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

CAS No . Analyte Concentration C Q M 

7440-43-9 Cadmium 0.08 u p 
7440 - 47-3 Chromium 0.24 B N p -

7439-92-1 Lead 0.10 u --- F -

7440-02-0 Nickel 0.40 u N p -
---

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

00040 



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GLC0 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Cas_e_N_o ___ : ___ _ 
Matrix (soil/water): SOIL 

SAS No.:_~~ SDG No.: W0867 
Lab Sample ID: 1012~0--~0~0~8-

Level (low/med): LOW Date Received: 01/10/96 
% Solids: 94--:9 

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

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.36 u p 
7440-47-3 Chromium 12.2 N p -
7439-92-1 Lead - 3.2 - - -- F -
7440-02-0 Nickel 11. 9 - N p -

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

00041 



Lab Name: QUANTERRA MO 

9613ll77 .. 2 IL\ I 
U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: 550.111 

EPA SAMPLE NO . 

B0GL97 

Lab Code: ITMO Cas-e---="'N~o-.-=----
Matr i x (soil/water): SOIL 

SAS No. : -----=-----.- SDG No. : WO 8 6 7 
Lab Sample ID: 1012_0 ___ 0_0_1_ 

Leve l (low/med): LOW Date Received: 01 / 10 /96 
% Solids: 93A 

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

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0 . 36 u p 
7440-47-3 Chromium 8.9 N p 
7439-92-1 Lead 2 . 7 --- F -
7440-02-0 Nickel 8.5 N p 

---

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

--------- --------------
Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW - 846 

00042 



96134 77 <&21 L\2 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
IN ORGANIC ANALYSES DATA SHEET 

B0GL99 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Cas_e_N_o_ .. SAS No.: SDG No.: W0867 
Matrix (soil/water) SOIL Lab Sample ID: 10120-002 
Level (low/med): LOW Date Received: 01/10/96 
% Solids: 94A 

Concentration U nits (ug/L or mg/kg dry weight): MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 C admium 0 .36 u p 
7440-47-3 C hromium 6.2 N p -

7439-92-1 L ead -
1. 9 - - -- F -

7440-02-0 N ickel 7.4 - N p -
-- - - -- -

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

I - -
- -
- -
- -

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

00043 

-



FROM THE DESK OF: DORIS E. AYRES 
SAMPLE & DATA MANAGEMENT 
372-9022/B1-35 

TO: File W0867 DATE: 

SUBJECT: Missing Data 

February 26, 1996 

On February 23, 1996, Quanterra delivered radiochemistry package W0867. The Th-232 was 
not reported for sample B0GL99 due to the Key Line not being identified by the ND software. 



Quanterra hzcorporated 
2800 George Washington Way 
Richland, Washington 99352 

509 375-3131 Telephone 
509 375-5590 Fax 

Bechtel Hanford, Inc. 
345 Hills 
Richland, WA 99352 

February 23, 1996 

Attention: Joan Kessner 

SAF Number 
Date SDG Closed 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

B95-089 
January 12, 1996 
Eight (8) 
Soil 
W0867 
Summary 

Quanterra 
Environmental 

Services 

On January 10, 1996, eight soil samples were received by the Quanterra Environmental 
Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the 
samples were assigned the following laboratory ID numbers to correspond with the Bechtel 
Hanford, Inc. (BHI) specific IDs: 

OTESRLID# BID ID# 
60112901 B0GL97 
60112902 B0GL99 
60112903 B0GLBl 
60112904 B0GLB3 
60112905 B0GLB4 
60112906 B0GLB6 
60112907 B0GLB8 
60112908 B0GLC0 

MATRIX 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

DATE OF RECEIPT 
01/10/96 
01/10/96 
01/10/96 
01/10/96 
01/10/96 
01/10/96 
01/10/96 
01/10/96 

.A (', .r . n O C) 
i l u .J\.J 1-..J 



Bechtel Hanford, Inc. 
February 23, 1996 
Page 2 

In"' ~uanterra 
Environmental 
Services 

II. Analytical Results/Methodology 

The analytical results for this report are presented by laboratory sample ID. Each set of data 
includes sample identification information, analytical results and the appropriate associated 
statistical errors. 

The requested analyses were: 

ill. Quality Control 

Alpha Spectroscopy 
Plutonium-238, -239/40 by method RICHRC-5010 
Uranium-234, -235, -238 by method RICHRC-5030 
Gamma Spectroscopy 
Gamma Scan by method RICHRC-5017 
Gas Proportional Counting 
Gross Alpha by method ITAS-RD-3222 
Gross Beta by method ITAS-RD-3222 
Strontium-90 by method RICHRC-5006 

The analytical results for each analysis performed under SDG W0867 include a minimum of 
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any 
exceptions have been noted in the "Comments" section. 

Quality control sample results are reported in the same units as sample results, except for alpha 
and beta analysis, where quality control sample results are reported as pCi/sample. 

IV. Comments 

Modified detection limits are required for this SAF. 

Alpha Spectroscopy 

Plutonium-238, -239/40 by method RICHRC-5010 
Sample volumes were reduced for many of the samples in the batch due to high screening 
results. All samples meet the RDL or the activity exceeds the MDA using the reduced 
volumes. The LCS, batch blank, sample and sample duplicate (B0GLB8) results are within 
contractual requirements. 



9613Ll77 .z ,~,6 

Bechtel Hanford, Inc. 
February 23 , 1996 
Page 3 

Uranium-234. -235. -238 by method RICHRC-5030 

Quanterra 
Environmental 
Services 

Sample volumes were reduced for many of the samples in the batch due to high screening 
results. Samples B0GL97, B0GL99, B0GLBl , and B0GLB3 did not meet the RDL using the 
reduction in volume, counting for the standard 200 minutes. They were recounted for 1000 
minutes to improve the MDA's. Samples B0GL97 and B0GL99 still do not meet the RDL. 
However, since the samples were counted for the maximum 1000 minute count time, the data 
are accepted with the achieved MDA's. Except as noted, the LCS , batch blank, sample and 
sample duplicate (B0GLB8) results are within contractual requirements. 

Gamma Spectroscopy 

Gamma Scan by method RICHRC-5017 
Achieved detection limits exceed the RDL for Fe-59 and other isotopes in the samples and 
batch blank. The data are accepted, however, as the samples were counted for the maximum 
1000 minute count time, except for sample B0GL97, which was counted for only 200 minutes 
due to high screening activity. Th-232 is not reported for sample B0GL99 since the Key Line 
was not identified by the ND software. Na-22 was detected in sample B0GLB3, but is not 
reported since it is caused by interference from Eu-154 at 1274 keV. Other isotopes are 
detected in the batch blank and samples, but are not reported either because the result is less 
than two times the associated error or, in the case of Cd-109, it is a known phantom, caused 
by x-ray interference from the cave liners of the detectors. All data are accepted with 
achieved MDA's. Except as noted, the LCS , batch blank, sample and sample duplicate 
(B0GLC0) results are within contractual requirements. 

Gas Proportional Counting 

Gross Alpha by method ITAS-RD-3222 
The LCS, batch blank, sample and sample duplicate (B0GLB8) results are within contractual 
requirements. 

Gross Beta by method ITAS-RD-3222 
The LCS , batch blank, sample and sample duplicate (B0GLB8) results are within contractual 
requirements. 

Strontium-90 by method RICHRC-5006 
Sample B0GL97 was removed from the planchet and was run through the fuming nitric acid 
portion of the procedure again to reduce the planchet precipitate mass to 103.3% , after the 
initial count showed 107.1 % yield, which was outside of acceptable limits. The recount data 



9613l-17? ., H\7 

Bechtel Hanford, Inc. 
February 23, 1996 
Page4 

IJ!' ~uanterra 
Environmental 
Services 

meets acceptance criteria and is reported. Sample B0GLC0 was reanalyzed as the precipitate 
weight was too low on the initial count. The reanalysis data is accepted and reported. The 
LCS, batch blank, sample and sample duplicate (B0GLB8) results are within contractual 
requirements. 

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and 
for completeness, for other than the conditions detailed above. Release of the data contained 
in this hard copy data package has been authorized by the Laboratory Manager or a designee, 
as verified by the following signature. 

Reviewed and approved: 

¾rk~ 1A r, 
Suzanne Gaines ~ 
Project Manager s- G . _ Y ~ 

J- d> 

( ': ,. ; ~, n ,,-.. :­
. .rv·Uv;) 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112901 MATRIX: SOIL 

CLIENT ID: B0GL97 DATE RECEIVED: 1/10/96 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 1.36E+00 8.3E-01 8.SE-01 9.74E-01 pCi/g 83.20% RICHRC5030 

U-235 -2.10E-01 1.9E-01 1.9E-01 9.74E-01 pCi/g 83.20% RICHRC5030 

U-238 7.76E-01 6.SE-01 6.SE-01 9.01 E-01 pCi/g 83.20% RICHRC5030 

PU-238 3.81E+00 1.4E+00 1.4E+00 8.76E-01 pCi/g 68.00% RICHRC5010 

PU239/40 2.41E+01 3.4E+00 4.2E+00 3.22E-01 pCi/g 68.00% RICHRC5010 

AM-241. 1.42E+01 2.7E+00 3.1E+00 N/A pCi/g N/A RICHRC5017 

CE-144. 2.36E+00 1.7E+00 1.7E+00 2.82E+00 pCi/g N/A RICHRC5017 

CO-58. 2.68E-01 7.7E-01 7.7E-01 1.25E+00 pCi/g NIA RICHRC5017 

CO-60. 3.79E+02 2.8E+00 3.8E+01 N/A pCi/g N/A RICHRC5017 

CS-134. 6.33E-01 3.9E-01 4.0E-01 6.53E-01 pCi/g N/A RICHRC5017 

CS-137DA. 5.73E+02 2.8E+00 5.7E+01 N/A pCi/g N/A RICHRC5017 

EU-152. -3.1 SE-01 1.2E+00 1.2E+00 1.89E+00 pCi/g N/A RICHRC5017 

EU-154. 2.86E+00 9.SE-01 9.9E-01 1.67E+00 pCi/g N/A RICHRC5017 

EU-155. 2.02E+00 9.2E-01 9.SE-01 1.S0E+00 pCi/g N/A RICHRC5017 

FE-59. 2.36E-01 2.4E+00 2.4E+00 3.93E+00 pCi/g N/A RICHRC5017 

K-40. 1.25E+01 3.SE+00 3.7E+00 N/A pCi/g N/A RICHRC5017 

MN-54. 2.74E+00 8.0E-01 8.SE-01 N/A pCi/g N/A RICHRC501 7 

RA-226DA. 1.58E+00 8.0E-01 8.1E-01 1.33E+00 pCi/g N/A RICHRC5017 

RU-106DA. 2.44E+00 4.1E+00 4.1E+00 6.74E+00 pCi/g N/A RICHRC5017 

TH-228DA. 5.35E-01 1.2E+00 1.2E+00 2.03E+00 pCi/g N/A RICHRC5017 

TH-232DA. -1 .67E-01 2.7E+00 2.7E+00 4.34E+00 pCi/g N/A RICHRC5017 

ALPHA 3.98E+01 8.7E+00 9.7E+00 5.00E+00 pCi/g 100.00% RD3222 

BETA 3.17E+03 3.6E+01 2.1E+02 4.00E+00 pCi/g 100.00% RD3222 

STRONTIUM 1.34E+03 7.8E+01 4.1E+02 3.89E+01 pCi/g 100.00% RICHRC5006 

f\0:)006 
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SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

IT AS-RICHLAND 

60112901 

B0GL97 

COUNTING TOTAL 

SDG: W0867 

MATRIX: SOIL 

DATE RECEIVED: 1/10/96 10:30:00 AM 

REPORT 
ISOTOPE RESULT ERROR ( 2 s) ERROR ( 2 s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: 124 I 

OO C007 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112902 MATRIX: SOIL 

CLIENT ID: B0GL99 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 4.51 E-01 4.1 E-01 4.2E-01 6.06E-01 pCi/g 77.20% RICHRC5030 

U-235 8.46E-02 2.1 E-01 2.2E-01 4.84E-01 pCi/g 77.20% RICHRC5030 

U-238 S.64E-01 4.6E-01 4.7E-01 6.SSE-01 pCi/g 77.20% RICHRC5030 

PU-238 0.00E+00 2.2E-01 2.3E-01 5.68E-01 pCi/g 75.20% RICHRC5010 

PU239I40 3.SSE-01 4.1 E-01 4.1 E-01 5.67E-01 pCi/g 75.20% RICHRC5010 

CE-144. -7.90E-02 2.SE-01 2.SE-01 4.51E-01 pCi/g NIA RICHRC5017 

CO-58. -3.00E-02 5.1E-02 S.1E-02 8.29E-02 pCi/g NIA RICHRC5017 

CO-60. 4.51E+00 1.2E-01 4.7E-01 NIA pCi/g NIA RICHRC5017 

CS-134. -1.07E-02 3.1E-02 3.1E-02 5.0SE-02 pCi/g NIA RICHRC5017 

CS-137DA. 5.22E-01 5.9E-02 7.9E-02 NIA pCi/g NIA RICHRC5017 

EU-152. -1.16E-01 9.6E-02 9.7E-02 1.51 E-01 pCi/g NIA RICHRC5017 

EU-154. 6.21E-03 7.SE-02 7.SE-02 1.31 E-01 pCi/g NIA RICHRC5017 

EU-155. 1.56E-02 1.6E-01 1.6E-01 2.54E-01 pCi/g NIA RICHRC5017 

FE-59. -1.35E-01 1.3E-01 1.3E-01 2.15E-01 pCi/g NIA RICHRC5017 

K-40. 9.01E+00 8.0E-01 1.2E+00 NIA pCi/g NIA RICHRC5017 

MN-54. -4.66E-04 3.6E-02 3.6E-02 6.06E-02 pCi/g NIA RICHRC5017 

RA-224DA. 3.53E-01 9.0E-02 9.7E-02 NIA pCi/g NIA RICHRC5017 

RA-226DA. 3.22E-01 6.9E-02 7.6E-02 1.24E-01 pCi/g NIA RICHRC5017 

RU-106DA. 1.78E-01 2.9E-01 3.0E-01 4.98E-01 pCi/g NIA RICHRC5017 

TH-228DA. 4.09E-01 1.3E-01 1.4E-01 NIA pCi/g NIA RICHRC5017 

ALPHA 6.69E+00 3.9E+00 4.0E+00 4.99E+00 pCi/g 100.00% RD3222 

BETA 2.45E+03 3.2E+01 1.6E+02 3.72E+00 pCi/g 100.00% RD3222 

STRONTIUM 1.23E+03 5.9E+01 3.5E+02 3.24E+01 pCi/g 78.40% RICHRC5006 

Number of Results: 123 I 
0.00008 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112903 MATRIX: SOIL 

CLIENT ID: B0GLB1 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2 s) MDA UNIT YIELD NUMBER 

U-234 7.27E-01 3.4E-01 3.SE-01 3.68E-01 pCi/g 79.40% RICHRC5030 

U-235 3.33E-02 1.3E-01 1.3E-01 3.10E-01 pCi/g 79.40% RICHRC5030 

U-238 4.40E-01 2.SE-01 2.SE-01 3.S0E-01 pCi/g 79.40% RICHRC5030 

PU-238 7.51E-02 1.SE-01 1.SE-01 2.76E-01 pCi/g 71.80% RICHRC5010 

PU239140 1.S0E-01 1.SE-01 1.SE-01 1.02E-01 pCi/g 71 .80% RICHRC5010 

CE-144. -1 .76E-01 1.9E-01 1.9E-01 3.1 SE-01 pCi/g NIA RICHRC5017 

CO-58. -3.60E-03 3.9E-02 3.9E-02 6.32E-02 pCi/g NIA RICHRC5017 

CO-60. 2.37E+00 9.9E-02 2.6E-01 NIA pCi/g NIA RICHRC5017 

CS-134. -1 .92E-03 2.4E-02 2.4E-02 3.99E-02 pCi/g NIA RICHRC5017 

CS-137DA. 1.43E-01 4.SE-02 4.7E-02 NIA pCi/g NIA RICHRC5017 

EU-152. -3.39E-02 6.SE-02 6.SE-02 1.09E-01 pCi/g NIA RICHRC5017 

EU-154. 1.06E-01 7.SE-02 7.6E-02 1.36E-01 pCi/g NIA RICHRC5017 

EU-155. 1.36E-02 1.2E-01 1.2E-01 1.86E-01 pCi/g NIA RICHRC5017 

FE-59. -8.45E-02 1.2E-01 1.2E-01 1.93E-01 pCi/g NIA RICHRC5017 

K-40. 9.62E+00 9.2E-01 1.3E+00 NIA pCi/g NIA RICHRC5017 

MN-54. -1.06E-02 3.1E-02 3.1E-02 5.10E-02 pCi/g NIA RICHRC5017 

RA-224DA. 4.22E-01 7.2E-02 8.4E-02 NIA pCi/g NIA RICHRC5017 

RA-226DA. 3.68E-01 9.7E-02 1.0E-01 N/A pCi/g N/A RICHRC5017 

RA-228DA. 4.81E-01 2.2E-01 2.3E-01 NIA pCi/g NIA RICHRC5017 

RU-106DA. 2.0SE-01 2.2E-01 2.2E-01 3.75E-01 pCi/g NIA RICHRC5017 

TH-228DA. 4.20E-01 1.SE-01 1.6E-01 NIA pCi/g NIA RICHRC5017 

TH-232DA. 6.22E-01 2.7E-01 2.SE-01 NIA pCi/g NIA RICHRC5017 

ALPHA 5.70E+00 3.7E+00 3.7E+00 5.11E+00 pCi/g 100.00% RD3222 

BETA 8.08E+02 1.8E+01 5.6E+01 3.68E+00 pCi/g 100.00% RD3222 

STRONTIUM 4.01E+02 2.SE+01 1.1E+02 1.76E+01 pCi/g 68.50% RICHRC5006 

000009 
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SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

ITAS-RICHLAND 

60112903 

B0GLB1 

COUNTING TOTAL 

SDG: W0867 

MATRIX: SOIL 

DATE RECEIVED: 1/10/96 10:30:00 AM 

REPORT 
ISOTOPE RESULT ERROR ( 2 s) ERROR (2 s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: ru 

000010 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112904 MATRIX: SOIL 

CLIENT ID: B0GL83 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MOA UNIT YIELD NUMBER 

U-234 6.42E-01 2.SE-01 2.6E-01 2.44E-01 pCi/g 79.60% RICHRC5030 

U-235 -4.22E-03 5.1E-02 5.1E-02 1.65E-01 pCi/g 79.60% RICHRC5030 

U-238 4.35E-01 2.1 E-01 2.1 E-01 2.09E-01 pCi/g 79.60% RICHRC5030 

PU-238 0.00E+00 7.0E-02 7.4E-02 1.81E-01 pCi/g 71 .50% RICHRC5010 

PU239I40 2.46E-02 8.SE-02 8.SE-02 1.81E-01 pCi/g 71 .50% RICHRC5010 

CE-144. -4.85E-02 2.0E-01 2.0E-01 3.13E-01 pCi/g NIA RICHRC5017 

CO-58. 8.97E-03 5.1E-02 5.1E-02 8.53E-02 pCi/g NIA RICHRC5017 

CO-60. 1.57E+00 1.1E-01 1.9E-01 NIA pCi/g NIA RICHRC5017 

CS-134. -1.38E-02 3.3E-02 3.3E-02 5.39E-02 pCi/g NIA RICHRC5017 

CS-137DA. 5.87E-02 6.0E-02 6.0E-02 NIA pCi/g NIA RICHRC5017 

EU-152. 2.0SE+00 1.BE-01 2.7E-01 NIA pCi/g NIA RICHRC5017 

EU-154. 1.64E-01 1.2E-01 1.2E-01 2.09E-01 pCi/g NIA RICHRC5017 

EU-155. 9.12E-02 1.0E-01 1.0E-01 1.64E-01 pCi/g NIA RICHRC5017 

FE-59. -1.31 E-01 1.4E-01 1.4E-01 2.17E-01 pCi/g NIA RICHRC5017 

K-40. 8.03E+00 1.1 E+00 1.3E+00 NIA pCi/g NIA RICHRC5017 

MN-54. 3.15E-03 4.1E-02 4.1E-02 6.73E-02 pCi/g NIA RICHRC5017 

RA-224DA. 4.73E-01 9.0E-02 1.0E-01 NIA pCi/g NIA RICHRC5017 

RA-226DA. 4.15E-01 1.4E-01 1.SE-01 NIA pCi/g N/A RICHRC5017 

RU-106DA. 1.53E-01 3.0E-01 3.0E-01 5.09E-01 pCi/g NIA RICHRC5017 

TH-228DA. 4.06E-01 1.7E-01 1.7E-01 NIA pCi/g NIA RICHRC5017 

TH-232DA. 5.04E-01 2.6E-01 2.7E-01 NIA pCi/g NIA RICHRC5017 

ALPHA 5.52E+00 3.4E+00 3.SE+00 4.0SE+00 pCi/g 100.00% RD3222 

BETA 5.30E+02 1.SE+01 3.8E+01 3.72E+0O pCi/g 100.00% RD3222 

STRONTIUM 2.26E+02 1.3E+01 6.7E+01 8.16E+00 pCi/g 88.80% RICHRC5006 

000011 



IJJ\ veuanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

IT AS-RICHLAND 

60112904 

B0GLB3 

COUNTING TOTAL 

SDG: W0867 

MA TRIX: SOIL 

DATE RECEIVED: 1/10/96 10:30:00 AM 

REPORT 
ISOTOPE RESULT ERROR ( 2 s) ERROR ( 2 s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: \24 I 

000012 



9613~'177 ~2155 
IA!\ ,euanterra 

Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: ITAS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112905 MATRIX: SOIL 

CLIENT ID: B0GLB4 DATE RECEIVED: 1/10/96 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 3.54E-01 1.3E-01 1.SE-01 5.81 E-02 pCi/g 81.30% RICHRC5030 

U-235 7.63E-03 2.6E-02 2.6E-02 7.18E-02 pCi/g 81.30% RICHRC5030 

U-238 5.31E-01 1.6E-01 1.9E-01 6.34E-02 pCi/g 81.30% RICHRC5030 

PU-238 1.42E-02 2.8E-02 2.9E-02 3.85E-02 pCi/g 74.90% RICHRC5010 

PU239/40 -2.28E-03 3.2E-03 3.2E-03 6.S0E-02 pCilg 74.90% RICHRC5010 

CE-144. -1 .31 E-01 2.0E-01 2.0E-01 3.12E-01 pCilg N/A RICHRC5017 

CO-58. 8.89E-03 4.9E-02 4.9E-02 8.23E-02 pCi/g NIA RICHRC5017 

CO-60. 1.43E+00 1.0E-01 1.8E-01 NIA pCi/g NIA RICHRC5017 

CS-134. -1.37E-02 3.2E-02 3.3E-02 5.32E-02 pCilg N/A RICHRC5017 

CS-137DA. 3.37E-02 3.4E-02 3.4E-02 5.97E-02 pCi/g NIA RICHRC5017 

EU-152. 7.03E-01 1.0E-01 1.3E-01 1.94E-01 pCi/g NIA RICHRC5017 

EU-154. 1.29E-01 9.0E-02 9.1E-02 1.67E-01 pCilg NIA RICHRC5017 

EU-155. -2.31E-02 1.0E-01 1.0E-01 1.64E-01 pCilg NIA RICHRC5017 

FE-59. -1 .27E-01 1.3E-01 1.3E-01 2.0SE-01 pCi/g NIA RICHRC5017 

K-40. 7.93E+00 1.0E+00 1.3E+00 N/A pCi/g NIA RICHRC5017 

MN-54. 2.34E-02 3.8E-02 3.8E-02 6.53E-02 pCi/g NIA RICHRC5017 

RA-224DA. 4.77E-01 9.2E-02 1.0E-01 NIA pCi/g NIA RICHRC5017 

RA-226DA. 3.04E-01 1.2E-01 1.3E-01 NIA pCilg NIA RICHRC5017 

RU-106DA. -1.62E-01 3.0E-01 3.0E-01 4.98E-01 pCi/g NIA RICHRC501 7 

TH-228DA. 4.98E-01 1.6E-01 1.7E-01 NIA pCi/g NIA RICHRC5017 

TH-232DA. 1.56E-01 3.7E-01 3.7E-01 NIA pCi/g NIA RICHRC5017 

ALPHA 6.80E+00 3.9E+00 4.0E+00 4.88E+00 pCi/g 100.00% RD3222 

BETA 4.91E+02 1.4E+01 3.SE+01 4.0SE+00 pCi/g 100.00% RD3222 

STRONTIUM 2.00E+02 4 .2E+00 5.9E+01 1.01E+00 pCi/g 90.80% RICHRC5006 
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1n, ,euanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

IT AS-RICHLAND 

60112905 

B0GLB4 

COUNTING TOTAL 

SDG: W0867 

MATRIX: SOIL 

DATE RECEIVED: 1/10/96 10:30:00 AM 

REPORT 
ISOTOPE RESULT ERROR ( 2 s) ERROR ( 2 s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: l24 I 

, 00,.,014 



IA'!' ,euanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112906 MATRIX: SOIL 

CLIENT ID: B0GL86 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2 s) MDA UNIT YIELD NUMBER 

U-234 3.48E-01 1.3E-01 1.4E-01 6.25E-02 pCi/g 86.10% RICHRC5030 

U-235 1.69E-02 3.3E-02 3.4E-02 7.25E-02 pCi/g 86.10% RICHRC5030 

U-238 5.00E-01 1.6E-01 1.7E-01 9.33E-02 pCi/g 86.10% RICHRC5030 

PU-238 -2.57E-03 5.2E-03 5.2E-03 6.16E-02 pCi/g 78.50% RICHRC5010 

PU239I40 0.00E+00 0.0E+00 3.9E-02 3.48E-02 pCi/g 78.50% RICHRC5010 

CE-144. -9.15E-02 1.3E-01 1.3E-01 2.03E-01 pCi/g NIA RICHRC501 7 

CO-58. -3.91E-02 4.2E-02 4.2E-02 6.87E-02 pCi/g NIA RICHRC501 7 

CO-60. 5.46E-01 7.SE-02 9.3E-02 NIA pCi/g NIA RICHRC5017 

CS-134. 3.10E-03 2.8E-02 2.8E-02 4.64E-02 pCi/g NIA RICHRC501 7 

CS-137DA. 3.48E-02 3.1E-02 3.1 E-02 5.29E-02 pCi/g NIA RICHRC501 7 

EU-152. 2.16E-01 7.SE-02 7.8E-02 1.33E-01 pCi/g NIA RICHRC5017 

EU-154. 4.56E-02 9.0E-02 9.0E-02 1.59E-01 pCi/g NIA RICHRC5017 

EU-155. 2.12E-02 6.SE-02 6.SE-02 1.04E-01 pCi/g NIA RICHRC501 7 

FE-59. 8.67E-02 1.1E-01 1.1 E-01 1.96E-01 pCi/g NIA RICHRC5017 

K-40. 8.62E+00 1.1E+00 1.4E+00 NIA pCi/g NIA RICHRC501 7 

MN-54. 8.78E-03 3.3E-02 3.3E-02 5.63E-02 pCi/g NIA RICHRC5017 

RA-224DA. 5.35E-01 8.SE-02 1.0E-01 NIA pCi/g NIA RICHRC501 7 

RA-226DA. 3.58E-01 1.2E-01 1.2E-01 NIA pCi/g NIA RICHRC501 7 

RU-106DA. 2.45E-01 2.7E-01 2.7E-01 4.68E-01 pCi/g NIA RICHRC501 7 

TH-228DA. 5.74E-01 1.6E-01 1.7E-01 NIA pCi/g NIA RICHRC5017 

TH-232DA. 6.82E-01 2.7E-01 2.7E-01 NIA pCi/g NIA RICHRC501 7 

ALPHA 5.79E+00 3.7E+00 3.7E+00 4.99E+00 pCi/g 100.00% RD3222 

BETA 6.40E+01 5.4E+00 6.9E+00 3.78E+0O pCi/g 100.00% RD3222 

STRONTIUM 2.77E+01 1.SE+00 8.SE+00 9.90E-01 pCi/g 99.50% RICHRC5006 

0u".015 



Quanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

IT AS-RICHLAND 

60112906 

B0GLB6 

COUNTING TOTAL 

SDG: W0867 

MATRIX: SOIL 

DATE RECEIVED: 1/10/96 10:30:00 AM 

REPORT 
ISOTOPE RESULT ERROR ( 2 s) ERROR ( 2 s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: 124 I 

.000016 



#Jfl ~uanterra 
Environmental 

Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112907 MATRIX: SOIL 

CLIENT ID: B0GL88 DATE RECEIVED: 1/10/96 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2 s) MDA UNIT YIELD NUMBER 

U-234 5.09E-02 3.2E-02 3.3E-02 2.54E-02 pCi/g 88.60% RICHRC5030 

U-235 3.24E-03 9.7E-03 9.7E-03 2.54E-02 pCi/g 88.60% RICHRC5030 

U-238 2.78E-02 2.3E-02 2.4E-02 2.18E-02 pCi/g 88.60% RICHRC5030 

PU-238 -1.0SE-03 2.1 E-03 2.1E-03 2.52E-02 pCi/g 83.30% RICHRC5010 

PU239/40 -1.0SE-03 2.1E-03 2.1E-03 2.52E-02 pCi/g 83.30% RICHRC5010 

CE-144. -3.09E-02 7.2E-02 7.3E-02 1.14E-01 pCi/g N/A RICHRC5017 

CO-58. -1 .30E-02 2.6E-02 2.6E-02 4.27E-02 pCi/g NIA RICHRC5017 

CO-60. -8.18E-03 2.3E-02 2.3E-02 3.81E-02 pCi/g N/A RICHRC5017 

CS-134. -1 .13E-02 1.8E-02 1.8E-02 2.98E-02 pCi/g N/A RICHRC5017 

CS-137DA. -7.21E-03 2.1E-02 2.1E-02 3.28E-02 pCi/g N/A RICHRC5017 

EU-152. 4.72E-02 4.SE-02 4.SE-02 7.85E-02 pCi/g N/A RICHRC5017 

EU-154. -4.81E-03 6.2E-02 6.2E-02 1.07E-01 pCi/g N/A RICHRC5017 

EU-155. -4.61E-03 3.3E-02 3.3E-02 S.18E-02 pCi/g NIA RICHRC5017 

FE-59. 2.32E-02 6.2E-02 6.2E-02 1.09E-01 pCi/g N/A RICHRC5017 

K-40. 4.19E+00 4.7E-01 6.3E-01 1.03E+00 pCi/g NIA RICHRC5017 

MN-54. 2.0SE-02 2.2E-02 2.2E-02 3.85E-02 pCi/g N/A RICHRC5017 

RA-224DA. 1.2SE-01 5.0E-02 5.2E-02 N/A pCi/g N/A RICHRC5017 

RA-226DA. 1.16E-01 4.3E-02 4.4E-02 7.97E-02 pCi/g N/A RICHRC5017 

RU-106DA. -9.63E-03 1.6E-01 1.6E-01 2.75E-01 pCi/g N/A RICHRC5017 

TH-228DA. 3.04E-01 1.0E-01 1.0E-01 N/A pCi/g N/A RICHRC5017 

TH-232DA. 1.34E-01 1.2E-01 1.2E-01 2.00E-01 pCi/g NIA RICHRC5017 

ALPHA -9.06E-01 1.1E+00 1.2E+00 4.87E+00 pCi/g 100.00% RD3222 

BETA 1.53E+00 1.9E+00 1.9E+00 4.00E+00 pCi/g 100.00% RD3222 

STRONTIUM -1.30E-02 3.6E-02 3.7E-02 1.24E-01 pCi/g 97.40% RICHRC5006 

.000017 
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Quanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

IT AS-RICHLAND 

60112907 

B0GLB8 

COUNTING TOTAL 

SDG: W0867 

MATRIX: SOIL 

DATE RECEIVED: 1/10/96 10:30:00 AM 

REPORT 
ISOTOPE RESULT ERROR ( 2 s) ERROR ( 2 s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: 124 I 

000018 



IAJ\ ,euanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112908 MATRIX: SOIL 

CLIENT ID: B0GLC0 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 4.54E-01 9.0E-02 1.1 E-01 2.02E-02 pCi/g 93.70% RICHRC5030 

U-235 2.91 E-02 2.3E-02 2.4E-02 2.49E-02 pCi/g 93.70% RICHRC5030 

U-238 4.18E-01 8.6E-02 1.1 E-01 2.20E-02 pCilg 93.70% RICHRC5030 

PU-238 5.89E-03 1.2E-02 1.2E-02 1.59E-02 pCi/g 70.70% RICHRC5010 

PU239140 1.03E-02 1.7E-02 1.7E-02 2.93E-02 pCi/g 70.70% . RICHRC5010 

CE-144. -1.73E-01 1.3E-01 1.3E-01 1.98E-01 pCi/g NIA RICHRC5017 

CO-58. 7.25E-03 4.1E-02 4.1E-02 7.00E-02 pCi/g NIA RICHRC5017 

CO-60. 1.48E+00 1.1 E-01 1.9E-01 NIA pCi/g NIA RICHRC5017 

CS-134. -2.96E-02 2.9E-02 2.9E-02 4.70E-02 pCi/g NIA RICHRC5017 

CS-137DA. -1.48E-02 3.2E-02 3.2E-02 5.06E-02 pCi/g NIA RICHRC5017 

EU-152. 1.86E-03 7.6E-02 7.6E-02 1.26E-01 pCi/g NIA RICHRC5017 

EU-154. 6.76E-02 9.4E-02 9.4E-02 1.63E-01 pCi/g NIA RICHRC5017 

EU-155. -2.03E-02 6.SE-02 6.SE-02 9.99E-02 pCi/g NIA RICHRC5017 

FE-59. -4.88E-02 1.2E-01 1.2E-01 2.01E-01 pCi/g NIA RICHRC5017 

K-40. 1.24E+01 1.1E+00 1.7E+00 NIA pCi/g NIA RICHRC5017 

MN-54. 1.52E-02 3.7E-02 3.7E-02 6.38E-02 pCi/g NIA RICHRC5017 

RA-224DA. 6.27E-01 8.3E-02 1.0E-01 NIA pCi/g NIA RICHRC5017 

RA-226DA. 3.40E-01 1.3E-01 1.3E-01 NIA pCi/g NIA RICHRC5017 

RA-228DA. 4.34E-01 2.6E-01 2.7E-01 NIA pCi/g NIA RICHRC5017 

RU-106DA. 5.41 E-02 2.7E-01 2.7E-01 4.69E-01 pCi/g NIA RICHRC5017 

TH-228DA. 5.67E-01 1.6E-01 1.7E-01 NIA pCilg NIA RICHRC5017 

TH-232DA. 6.16E-01 3.SE-01 3.SE-01 NIA pCi/g NIA RICHRC5017 

ALPHA 4.53E+00 3.SE+00 3.SE+00 5.44E+00 pCi/g 100.00% RD3222 

BETA 6.05E+01 5.3E+00 6.6E+00 3.68E+00 pCi/g 100.00% RD3222 

STRONTIUM 1.60E+01 4.SE-01 4.6E+00 1.44E-01 pCi/g 87.30% RICHRC5006 
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Quanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

IT AS-RICHLAND 

60112908 

B0GLC0 

COUNTING TOTAL 

SDG: W0867 

MATRIX: SOIL 

DATE RECEIVED: 1/10/96 10:30:00 AM 

REPORT 
ISOTOPE RESULT ERROR ( 2 s) ERROR ( 2 s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: 125 I 

00002 0 



9613lf77.2163 

Quanterra 

ITAS 0 R Ch ata ev,ew eckJist ~,~ t: (Sc,"/) RADIOCHEMISTRY 

Work Order No(sl : (o () I j ,)._ C) 

Lab Samela Numb11r9 or SOG: '---...... Cl S (c r7 
M11thod/i11st/P11r11meter: '? I '""- -\--c· '"' ; L,._ ""' 

Review item Yes No N/A Z-l1wi 
(✓) (✓) (✓) r1vi1w 

f✓l 

A. C1Ubr1tion _/' i.// ,. Is the c111ibr11tion docum11nt11tion included where 11nnfic11ble? 

B. Samo!• An1lv-i• _,,,.. _,/"Ir 
1 . Are the s11mole Yields wi thi n ecceorence criterie7 

2. Were 11II s11mcl11 holding times met? / 
/ 

_/ 

. 
C. QC Samol•• / -,. Is the Bl11nk Yield within 11cceot11nce criterie? 

--/ ---2. Is the Minimum Det11ct11bl11 Activity for the Blank result :S th11 
Contract 011tect1on Limit? 

/ _,,,. -
3. Is the Blank result :S the Contr11ct Detection Limit? 

4. Is th• Blank result greater than th11 Contract Detection Limit but the 
-~ 

v · 
Samcl11 result less than the Contract Oat11ction Limit? 

_,/ 

5. Is the LCS result within 11cc11ctanc11 crit11ri117 ·-- v -
/ 

v ., 
6. Is the LCS yield within 11ccectanc11 criteria? -
7. Is th11 LCS Minimum D11t11ctabl11 Activity less than or equal to the / ___,/ 

Contr11ct 011t11ction Limit 7 

----
I/ 

8 . MS/MS• results and yield me11t acceptance criterie? ,.. 

9 . Ouplic11t11 s11mcl11 results and vie ld meet acceptance criteria? ,,,,.- v · 
/ 

D. Other ~ ~v ,. Ara 11II nonconformences included end noted? 

2. Ara 1111 reouir11d forms filled out 7 .....-- - V 

--- '-
3. Correct methodology used? / 

k->t '1'lr -4. Trenscriotion checked 7 
V 

5. Ware all calculations checked et a minimum frequency? -- I 
<..../ 

Units checked? c..-/' 
V " 

e. ...__,.. 

Comments on 11nv "No" r11soonse : 

Data: _·.;:;;.~_7_-_-;2_0_✓_' __ a_/ W;;::;..,.. __ _ 

D11111: __ d..i;..·.__-d__.d.__~ _.__) --~ __ _ 
Form LS -038, 3 /94 1 
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t}puanterra 
~ 
s-,c,.. 

ITAS D t R a a evtew Ch kl" t ec IS 
RADIOCHEMISTRY 

Work Order No(s): (A .... I I ;"'.}.C1 

Lab Samele Numbers or SDG: lC¢ ~lo7 
Method/Test/Peremeter: l .I re, n ·, ""- fV"',_ 

Review Item 

A. Calibration 
1 . Is the calibration documentation included where eoolicabla? 

B. Semple Analysis ,. Ara tha samcla Yields within eccectance critaria7 

2. Were all sample holding times met? 

C. QC Samples ,. Is the Blank Yield within acceotance criteria? 

2. Is the Minimum Detectable Activity for the Blank result :S the 
Contract Detaction Limit7 

3. Is the Blank result :S the Contrect Detection Limit? 

4. Is the Blank result greater than the Contract Detection Limit but the 
Semole result less than the Contract Detection Limit7 

5. Is the LCS result within acceptance criteria? 

6. Is the LCS yield within accaotance criteria? 

7 . Is the LCS Minimum Detectable Activity less than or equal to the 
Contract Detection Limit? 

a. MS/MSD results and yield meet acceptance criteria? 

9. Duplicate sample results and yield meet acceptance criteria? 

D. Other 
1. Are all nonconformences included and ncted7 

2. Are all required forms filled out? 

3. Correct methodology used? 

4 . Transcription checked 7 

5. Ware all calculations checked at a minimum frequency? 

6. Units checked? 

Comments on any "No" resoonse : 

~\t::t.- '°° ~, l, 

Yes No N/A 2.,. Level 
(✓) (✓) (✓) review 

(✓l 

_,,,,, v 
_/' .-/" -- / ,._,,, 

/ -- -
,.,,..---- / -/ 
~ ....,,. 

:/ _.,,,,, ./ 

V 
------ / 

-----
V -_.,,,,, V _,., 

---- -_... 
_ _...,.-

V r.:;:::, ...... 

-,,........--
/ - ----,:\VV'\..., .-1/l_- -- / 

_...,.- /I -
__.,,,,,,. 

~ - ,/// 

z-zo ·-fv-· Date: _____________ _ 

Data: ---'~?--f-..---_,d..._d"'--' q__,,,c-l• __ 
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.!' ;) '~ I I - ,. P~I 

QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
PAGE 1 OF2 

Project ID: 

Sample Numbers: 

Tests: 

Matrix: __ c ,] 
Analvtical Area (check appropriate area): 

0 Sample control 

0 Organic preparation 

0 Inorganic preparation 

0 GC 

0 HPLC 

0 GC/MS 

Nonconformance (check appropriate area): 

Holding Time notations (exceeded by ____ days) 

Category I: laboratory Independent 

0 l . Holding time expired in transit 

0 2. Sample received> 48 hrs. or 1/2 holding time has 
expired 

0 3. Test added by client after expiration · 

Category II: laboratory Dependent 

Q 4. Instrument failure 

0 5. Analyst error 

0 6. Login error 

0 7. Miscommunication 

0 8. Other (complete description required) 

Category III: Analysis Reruns (QAIQCJ 

0 9. Surrogates 

0 10. Internal Standards 

0 l l. Spike Recoveries 

0 12. Blank Contamination 

Category IV: Analysis Reruns (Confirmation) 

0 13 . Second column 

0 14. Contamination check 

0 15. Confirmation of matrix effects 

0 16. Other (complete description required) 

Notification (check appropriate area): 

Client notified by (name and date): ---------~ 

0 in writing O by facsimile d5"~ 
0 by telephone ✓other explain) (IJ 

Project Manager (signature and date): 

NCM Initiated by: 

0 Wet chemistry 

0 Metals 

0 Reporting 

LOG II : R0-96-_______ _ 

~atareview 

~diochemistry 

Q Bioassay 

Quality Assurance/Quality Control 

0 17. QC data reported outside of controls 

0 18. Incorrect procedure used 

0 19. SOP intentionally modified with QA and Tech. approval 

0 20. Invalid instrument calibration 

0 21 . Insufficient sample received for proper analysis 

Jrco"ect or Incomplete Client Deliverable 

0 22. Hardcopy deliverable error 

0 23 . Electronic deliverable error 

!:Jl':'.rud detection l~mits e~evated ::,e to: 

f: =~-Sample rnatnx ( c / / ,;l-7(., / 
0 25. Insufficient sample volume 

Client 's name and response: ___________ _ 

0 process "as is" Q _ re-sample 

0 other (explain) 

000029 



QUANTERRA LABO RA TORY NONCONFORMANCE MEMO (NCM) 
PAGEl OF 2 

LOG#: RD-96-______ _ 

Corrective Action 

Responsibility for performing CA assigned to: 

Actions to prevent recurrence Initial and Date: ______________ _ 

Date: _,z,_--=z._c~-,_-~t_G_,., ___ _ 

Date: _c,2....._/c?.:J_/2 ___ ,_6 __ _ 
Quality Assurance Review 

0 Anomaly 0 Deficiency 

0 Further action required: ---------------------------------

Assigned to: --h-..,,,..,,f-r':~""'"~'f-H'-M..,.,._-----------------------::~-1--::.---,";~-r--­

QA signature: ~::.....!::.___:.::;..u..~i:;._....:...<='--'"----------------- Date: 

Corrective 

~rifled 
0 Cannot Verify (specify reason): _____________________________ _ 

000030 



Quanterra 
£--.-1 
5-ia,, 

ITAS Data Review Checklist 
RADIOCHEMISTRY 

Work Order Nolsl: lnCI i ,). L1 

Lab SamDle Numbers or SDG: ~,j (/., ~~ '7 
Method!Test/Peremeter: r-:r<.~~ i-n ..... 4-. 

Review Item 

A. Calibration ,. Is the calibration documentation included where eoolicable? 

B. Sample Analysi• 
1. Are the samole Yields within acceotanc8 criteria? 

2. Were all sample holding times met? 

C. QC Samples 
1 . Is tha Blank Yield within acceotance criteria? 

2. Is tha Minimum Detectable Activity for the Blenk result :s tha 
Contract Detection Limit? 

3. Is the Blank result :s th8 Contract Detection Limit? 1v· «....,..__ 

4. Is the Blank result greater than the Contract Dataction Limit but the 
Samele result lass than tha Contract Detection Limit? 

5. Is the LCS result within acceptance crit8ria7 

6. Is th8 LCS yield within acc8otance criteria? 

7. Is the LCS Minimum Detectable Activity less than or equal to the 
Contrect Detection Limit? 

8. MS/MSD results and yield meet acceptance criterie7 

9. Duplicat8 sample results and yield meet acceptance criteria? 

D. Other 
1 . Are ell nonconformanc8s included and noted? 

2. Ara ell r9quired forms filled out? 

3. Correct methodology used? 

4. Transcription checked? 

5. Wara ell calculations checked at a minimum frequency? 

6. Units ch8cked7 

Comments on any "No" response: 

Yes No N/A 2.,. Level 
(✓) (✓) (✓) review 

1/1 

/ 
v v 

,,.-,- ._/ 

---- ~/ 
_/ 

,,,,,,- / __,,,, 

---- __ ,... 
./ 

(---ti-- ----
------ -

----- - -· 
,/ --- ,__,,,.. 

--- - -.....--
-~ ----- - V"""'" 

----- (. v 
-,~a- - L.---"" ~---
--- .__ V' 

-v-
------ -,....- -,.,,-,· 

. 

/ ----'--

2-ZCi-CJ~, 
Analyst: ----,t.~1.....i.....:"";~,_.:::_.~""",...-:""'.nr.~;;_....:...;:;.::..;,..-4--.,4-__ +-ltli;i-- Data: --~"------... L-~..,..----

Data: 4 -0 d - <z, 
000031 fr«+ K 'Io I /1/ n 5 ·{1 Cc S ~ f ~ S '/ 1 Le l. c; f'_,c r ['I; D,\ J (s I Y/ J Cs-wr-) ( "-l'R J £" I,; 2) L .. I,:"/ 

f -. I,; SJ K. ~ n<> , ,,._) 1{ '-VJ'PA I T/.. '-} I.. D.q J~ 4-{.( r"'-y;'""-' + c/L,,:J' J~ ..,j} d-n /,.,{txy.,/4. 



9613~17? .2168 

QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
PAGE 1 OF2 

Project ID: 

Sample Numbers: 

Tests: 

Matrix: 

Analytical Area (check appropriate area): · 

Q Sample control 

Q Organic preparation 

Q Inorganic preparation 

Q GC 

Q HPLC 

Q GC/MS 

Nonconformance (check appropriate area): 

Holding Time Violations (exceeded by ____ days) 

Category/: Laboratory Independent 

Q I. Holding time expired in transit 

Q 2. Sample received > 48 hrs. or 1/2 holding time has 
expired 

Q 3. Test added by client after expiration 

Category II: Laboratory Dependent 

Q 4. Instrument failure 

Q 5. Analyst error 

Q 6. Login error 

Q 7. Miscommunication 

Q 8. Other (complete description required) 

Category III: Analysis Reruns (QA/QC) 

Q 9. Surrogates 

Q 10. Internal Standards 

Q 11. Spike Recoveries 

Q 12. Blank Contamination 

Category IV: Analysis Reruns (Confirmation) 

Q 13. Second column 

Q 14. Contamination check 

Q 15. Confirmation of matrix effects 

Q 16. Other (complete description required) 

Notification (check appropriate area): 

Client notified by (name and date): ________ _ 

Q in writing Q by facsimile .;;JO-s.xf\ 
Q by telephone ~er (explain) rvt'-Jr -

Project Manager (signature and date): 

LOG II : RD-96---------

Q Wet chemistry 

Q Metals 

Q Reporting 

~atareview 

~diochemistry 
Q Bioassay 

Quality Assurance/Quality Control 

Q 17. QC data reported outside of controls 

Q 18. Incorrect procedure used 

Q 19. SOP intentionally modified with QA and Tech. approval 

Q 20. Invalid instrument calibration 

Q 21. Insufficient sample received for proper analysis 

J,1correct or Incomplete Client Deliverable 

Q 22. Hardcopy deliverable error 

Q 23 . Electronic deliverable error 

R rted detection limits elevated due to: / , J 
24. Samplematnx _ J~tfJ~ "- l /,1; 7 / 

25. Insufficient sample~ lume J:,~"/4'-' ~-/,,--~_.5~~ ,..1 
6. Other (complete description required) _fa, (e tl ,-..e,.,,U 

Q 27. Otha (specify):-..;;..,..;_.--'--'...;._--'---="-'-_,.;:;----

Client's name and response: __________ _ 

process "as is" re-sample 

other {explain) 
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCI\tt) 
PACE2 OF 2 

Corrective Action 

Root Cause 

Co s i .J. ~ r;, 
v\ l S 5 

Responsibility for performing CA assigned to: 

Actions to pr~ent recurrence 

Assurance Review 

LOG#: RD-96-_____ _ _ 

Initial and Date: ______________ _ 

Q Deficiency 

Date: :2 -7 {)-fG 

Date: a,/2,dQ;; 

• Rerun 

Q Further action required: ---------------------------------

Date: 

Verified 
Q Cannot Verify (specify reason): ____________________________ _ 

000033 



9613Y77 .. Zl70 
' 9t. \\J 

QUANTERRA LABO RA TORY NONCONFORMANCE MEMO (NCM) 
PAGE 1 OF2 

Project ID: 

Sample Numbers: 

Tests: 

Matrix: 

AnaJyticaJ Area (check appropriate area): 

Q Sample control 

Q Organic preparation 

Q Inorganic preparation 

Q GC 

Q HPLC 

Q GC/MS 

Nonconformance (check appropriate area): 

Holding Time Violations (exceeded by ____ days) 

Category!: laboratory Independent 

Q 1. Holding time expired in transit 

Q 2. Sample received > 48 hrs. or 1/2 holding time has 
expired 

Q 3. Test added by client after expiration 

Category fl: laboratory Dependent 

Q 4. Instrument failure 

Q 5. Analyst error 

Q 6. Login error 

Q 7. Miscommunication 

Q 8. Other (complete description required) 

Category !II: Analysis Reruns (QA/QC) 

Q 9. Surrogates 

Q 10. Internal Standards 

Q 11. Spike Recoveries 

Q 12. Blank Contamination 

Category IV: Analysis Reruns (Confirmation) 

Q 13. Second column 

Q 14. Contamination check 

Q 15. Confirmation of matrix effects 

Q 16. Other (complete description required) 

Notification (check appropriate area): 

Client notified by (name and date): ---------r----!J 
Q in writing 

Q by telephone 

Q _)>y facsimile 

ef other explain) 

Project Manager (signature and date): 

LOG#: RD-96---------

Q Wet chemistry 

Q Metals 

O Reporting 

~atareview 

~diochemistry 

Q Bioassay 

Quality Assurance/Quality Control 

Q 17. QC data reported outside of controls 

Q 18. Incorrect procedure used 

Q 19. SOP intentionally modified with QA and T~h. approval 

Q 20. Invalid instrument calibration 

Q 21 . Insufficient sample received for proper analysis 

Incorrect or Incomplete Client Deliverable 

Q 22. Hardcopy deliverable error 

Q 23 . Electronic deliverable error 

Reponed detection li~iis elevated due to: 

Q 24. Sample matrix 

Q 25. Insufficient sample volume 

Other (complete description required) 

Otlrer;spe;;ify):..-:'ll~,:_;.::;.~~~..i.,c::.~~"""""''--=---=:; 

,. V -

Client's name and response: ___________ _ 

Q process "as is" Q re-sample 

Q other (explain) 
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
PAGE2 OF2 

Corrective Action 

Responsibility for performing CA assigned to: 

Actions to prn,ent recurrence 

LOO#: RD-96--------

Initial and date: ---__,,f?.;..,u,--2.~-2==.:..0_-~9 .... ' {;...._ ____ _ 

Initial and Date: ______________ _ 

• Deficiency 

Date: Z -Z.()- f p 

Date: ~.,:Y£'L 

• Rerun 

• Further action required: ---------------------------------

Assigned to: ---+---n-:rr,,,"71',..,...,~'-71"~~-------------------:=---r---""'--::,--­
QA signature: 

Correctiye Action Verification 

;:?e'rified 
• Cannot Verify {specify reason): ____________________________ _ 
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tV I "lLlT''I ~~ I ~1? ,.,t) ~Jill~, 1,, 

Quanterra 
E,r.iroam,.af2/ 
Semia:s 

Data Review Checklist 
RADIOCHEMISTRY 

Work Order Nolsl: c., ~: ('! ... 9 

Lab Samele Numbers or SDG: \N ~~(~ ,. 

Method/Test/Parameter: c,(. 

Review Item 

A. Calibration 
1. Is the calibration documentation included where aoolicable? 

B. Sample Analysis 
1. Are the samole Yields within acceotanc:e criteria? 

2. Were all sample holding times met7 

C. QC Samples 
1. Is the Blank Yield within acceotance criteria 7 

2. Is the Minimum Detectable Activity for the Blank result s the 
Contract Detection Limit7 

3. Is the Blank result s the Contract Detection Limit? 

4. Is the Blank result greater than the Contract Detection Limit but the 
Samele result less than the Contract Detection Limit? 

5. Is the LCS result within acceptance criteria? 

6. Is the LCS yield within acceptance criteria? 

7. Is the LCS Minimum Detectable Activity less than or equal to the 
Contract Detection Limit? 

8. MS/MSD results and yield meet acceptance criteria? 

9. Duplicate sample results and yield meet acceptance criteria? 

D. Other 
1. Are all nonconformances included and noted7 

2. Are all required forms filled out? 

3 . Correct methodology used? 

4. Transcription checked? 

5. Were all calculations checked at a minimum frequency? 

6. Units checked? 

Comments on any "No" response: 

Analyst: -.../-~-=f.-~~::::::::~~~=;:!=---,,--.,:.....,L-4,.----­
Second Le el Review: ---......1~.i..,i,.i..i,...._,..,.__-I--+-~~"""''-"'"""""+ 

Form No LS-038, 3/94, Rev J 

p., rl :J: 

<<": I 

Yes No N/A 2"" Level 
(✓) (✓) (✓) review 

l✓l 

~ v' 

/ ✓ 

~ _/ 

~ 
...... ._.,, 

..............-
_...-· 

,./ 

/ V 
'-"' 

~ 
V 

,./ 

--- ~ 

-----
/ , ~ 

----
/ 

,./ 

--- / .......... 

--- I 
/ 

---- / 
1../ 

--- V 
/ 

V 
/ 

~) //~ 
/ 

~ I/ / 

--- / 
,./ 

...,,,/' --

Date: ,;? -/ 5 -f (p 

Date: d 'd a ~~ 
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9613Ll77 .z 1?3 

'Jeuanterra 

Data Review Checklist 
RADIOCHEMISTRY 

Work Order No(s): GCilZ.CZ 

Lab Samele Numbers or SDG: N C'.P__l;;, °=t 

Method/Test/Parameter: f) 

Review Item 

A. Calibration ,. Is the calibration documentation included where aoolicable? 

B. Sample Analysis , . Are the samele Yields w ith in acceetance crite ri a? 

2. Were all sample holding times met? 

C. QC Samples , . Is the Blank Yield with in acceetance criteria? 

2. Is the Minimum Detectable Activity for the Blank result s the 
Contract Detection Li mit? 

3 . Is the Blank result s the Contract Detection Limit? 

4. Is the Blank result greater than the Contract Detection Limit but the 
Samele result less than the Contract Detection Limit? 

5. Is the LCS result within acceptance criteria? 

6. Is the LCS yield within acceptance criteria? 

7. Is the LCS Minimum Detectable Activity less than or equal to the 
Contract Detection Limit? 

8. MS /MSD results and yield meet acceptance criteria? 

9. Duplicate sample results and yield meet acceptance criteria? 

D. Other , . Are all nonconformances inc luded and not ed? 

2. Are all required forms filled out? 

3 . Correct methodology used? 

4. Transcription checked? 

5. Were all calculations checked at a minimum frequency? 

6. Units checked? 

Comments on any "No" reseonse : 

Bi-1.J: 
, -I '.:>01 

Yes No N/A 2""' Level 
(✓) (✓) (✓) review 

<✓) 

/ ✓ 

~ 
_ ... 

~ 
~ 

/ 

~ .,,.....-._,.,. 

.,..,,.....----
,,. 

../ 

--- / 

V _,,,,,,,.-- -
..,,/" V 

./ 
_,.,,,.--- V -

~ 
..,,. 

/ -- / 

..,,/"' / --
~ 

/ ....... 

/ -V 

✓ V --
~ 11l-._,.,., V" 

./ ;1 .../ 
~ 

/ -

Date : --"""-,;2_--..... /c-"';5_--+,'l_(; __ _ 
Date: __ ....,-::+,..__-""'s?).......,.J~--1....,0 ___ _ 
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3 ·- "3 'lr..p 

'Jeuanterra 
~ 
s.,,..,,c., 

IT AS Data Review Checklist 
RADIOCHEMISTRY 

Work Ordar Nolsl: ~Cl tJ.9 

Leb Semr,la Numbars or SDG : l-l i (b Sfc, '7 
Mathodfrast/Perematar: / () 1-<-tj) ~.~ 

Review ltam 

A. Calibration 
1 . Is tha calibration documentation included whara eoolicabla? 

B. Sample Analyaia 
1 . Ara tha samola Yields within ecceotance criteria? 

2. Ware ail semola holding times met? 

C. QC Samples 
1. Is the Blank Yield within acceotence cri teria? 

2. Is the Minimum Detectable Activity for the Blank result :S the 
Contract Detection Limit? 

3 . Is the Blank result :S the Contrect Detection Limit? 

4 . Is the Blank result greater then the Contract Detection Limit but the 
Samele result less then the Contract Detection Limit? 

5. Is the LCS result within acceptance criteria? 

6 . Is the LCS yield within acceotence criteria? 

7. Is tha LCS Minimum Detectable Activity less than or equal to the 
Contract Detection Limit? 

8 . MS/MSD results and yield meet acceptance criteria? 

9 . Duolicate samole results and yield meet acceptance criteria? 

D. Other 
1 . Ara ell nonconformences included and noted? 

2. Are ell required forms filled out? 

3 . Corract methodology used? 

4 . Trenscriotion checked? 

5. Were ell calculations checked et a minimum frequency? 

6. Units checked? 

Comments on env "No" resoonse: 

Yes No N/A 2.,. Level 
(✓) (✓) (✓) review 

!✓l 

X / 
X >Z J 

.X 
v 

,_/ 

y v / 
../ 

y ./ 

/ '<.. V 
./ 

X ._/ 

'x / 
/ 

X - / 
'I-- / __,. 

y ,,/ 
/ 

~ 'x -
\.,~"' _,. ( '< 

V ,':( 
~ V ' /"(_ (.., 

V 
~M ../ 

;( ✓ 

-J_ V _,. 

Date : _......,..? /2:..l,..;1s~ht-:::,;.10-;...__ __ 
Date: -~~;....-'~~.....,;3..__~-"--__ _ 
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QUANTERRA LABO RA TORY NONCONFORMANCE MEMO (NCM) 
PAGE 1 OF2 

LOG#: RD-96- _ ______ _ 

Project ID: NCM Initiated by: 

Sample Numbers: G:,O /( ,;;;_ o/ C) 8 
Tests: 

Matrix: 

Analytical Area (check appropriate area): 

Q Sample control 

Q Organic preparation 

Q Inorganic preparation 

Q GC 

Q HPLC 

CJ GC/MS 

Nonconformance (check appropriate area): 

Holding Time Violations (exceeded by ____ days) 

Category I: Laboratory Independent 

a 1. Holding time expired in transit 

Q 2 .. Sample received> 48 hrs. or 1/2 holding time has 
expired 

Q 3. Test added by client after expiration 

Category II: Laboratory Dependent 

Q 4. Instrument failure 

Q 5. Analyst error 

a 6. Login error 

Q 7. Miscommunication 

Q 8. Other (complete description required) 

Category III: Analysis Reruns (QA/QC) 

Q 9. Surrogates 

Q 10. Internal Standards 

Q 11. Spike Recoveries 

a 12. Blank Contamination 

Category IV: Analysis Reruns (Confirmation) 

Q 13. Second column 

a 14. Contamination check 

Q 15. Confirmation of matrix effects 

Q 16. Other (complete description required) 

Notification (check appropriate area): 

Client notified by (name and date): ---------,,-""" 

Q in writing 

Q by telephone 

Project Manager (signature and date): 

Q Wet chemistry 

Q Metals 

Q Reporting 

y~ata review 

~diochemistry 

Q Bioassay 

Quality Assurance/Quality Control 

Q 17. QC data reported outside of controls 

Q 18. Incorrect procedure used 

Q 19. SOP intentionally modified with QA and T~h. approval 

Q 20. Invalid instrument calibration 

Q 21. Insufficient sample received for proper analysis 

Incorrect or Incomplete Client Deliverable 

Q 22. Hardcopy deliverable error 

Q 23. Electronic deliverable error 

Rq,orted detection limits elevated due to: 

Q 24. Sample matrix 

Q 25. Insufficient sample volume 

Q 26. Other (complete description required) 

Comments/Explanation: :F 
J/u I - m ~ "f AIL-~ 

Client's name and response: ___________ _ 

Q process "as is" a re-sample 

Q a other (explain) 

000039 



QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM) 
PAGE2 OF 2 

Corrective Action 

Root Cause 

(h._~ 

I 
Responsibility for pern rming CA assigned to: 

Actions to prevent recurrence 

Quality Assurance Review 

Q Anomaly 

Q Further action required: 

LOO#: RD-96-______ _ 

Initial and date: _....,,,p_"', .....___,J-=-..;_I_..C,._-_,_7_G ______ _ 
I 

/ ? 

Initial and Date: ______________ _ 

Date: -'-;_;J"'---"-'/&=------f.___C'------

Date: __ ,;z,L...:/2_~_'?_-' __ _ 

Q Deficiency 

Assigned to: -,r-:--:-""7r"7"#---r'r:e!H-.rr.------------------------"".r=---r-.~r--­

QA signature: """"';.J:_"'--"1.LJ<C-.1'='-J,;,L..;;..Jo<.-'----'----------------

Corrective 

;;?erified 
Q Cannot Verify (specify reason): ____________________________ _ 

000040 
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Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
Page_lor_l-: 

Data Turnaround 

Collector Company Contact Telephone 
D Priority -

W. S. Tho111DSOn K. L Svkes I W. S. Thompson (S09) 376-8031 • Normal 

Project Designation Sampling Location SAFNo. 
1301Nl132SN SI (Limited Field Investigation) 1301-N/132S-N Cribs IO0N B9S-089 

lee Chest No. P-,:C- ~, Field Logbook No. Method of Shipment 
EL-127S Hand Cany in DOE vehicle. 

Shipped To Offsite Property No. Bill of Lading/ Air Bill No. 
QUANTERRA NIA NIA 

Possible Sample Hazards/Remarks Preservation NONE NONE NONE 

( '( Qri ; J)(\ rJ; '1"1 / Type of Container Glass Glass Plastic 

No. ofContaincr(s) I •- I _, I ·-p 
Special Handling and/or Storage /r'o o h S:o 11 u-i o fl Volume .ti2Pf~\l ~ "-60ml. 20ml. t 

I SDC-
_J:: 

ICP Metals Radio- ""~ 
Cadmium nuclides ... 1--J 

SAMPLE ANALYSIS 

wOfiP1 Chromium (see note • 
{poi 1 ~r TN 

... Activity --- -J 
Sample No. Matrix• Date Samoled Time Samolcd ~ - :=::Jtu:rrnt -

OI ~OG,. ~q7 Soil \d-- \q-qr IL/~t..1 y_ >l 'f-_ 

OJ.. C:i)GrL99 ~Ll \ d-dO-qS- nR;:)1 y V )(_ 

03 e:i)Q,.L~\ czo:~ \d 'd-D--ll) oquo y '>( X 
Otf \tO&L63 ~ \';}-c:}.°;)-tj) ~~ \<. ~ ~ 

05 (Li) (-y 1-\:)L\ ~ \"d--~-qs D9.¾:) y ~ X 
,..f:Y t /,6/t b 

r 7 

/ 
.:::::s111::2:1:m~,~~11:::::: Sign/Print Names SPECIAL INSTltuCfIONS Mauix• 

I - Note #1: RadlonucUdes - Gross alpha; cross beta; Sr-90; U-233,U-234; U-238; s •Soil 
~iyi~ U,)Sp/' -va,ar, n~i, J t)?(J j ~ed_P _ff~ 6"' Date/Time c->ff~ Pu-238; Pu-239/240; Gamma Spec (to Include) - SE= Sediment 

~_..,c:,1 77z_--.. ~ • ,. '/C>/i:;,r _ ~ 9-Aa,u K-40, Mn-54, C0-60, Ru-106, Cs-134, Cs-137, Ce-144, 
SO• Solid 

~/~ K. .r.J :II.~ /-"-''·'" ✓ SL• Sludge 
- - . '---n.R,,, ~ DatefTlme / ~' -;_;i;, ~;ived By c>1:/~/c, -/f:;f)ate/Time/?

1
, '. f z /~ :,-,,: /-'/-' L - Eu-154, Eu-155, R• -226, Th-228, Th-232. W •W•ler 

~.--//~ 
0 :Oil 

/?.,.,,,.#.__ .r-/t,-o/ I /Jl;'//; • . __ / // . .f:/d/ /-/~l-9', " = Air 

Relinquished By Date/Time Received By / Date/Time SUMMARY DATA DELIVERABLES OS= Orum Solids 

/ DL = Orum liquids 
I T = Tissue 

Relinquished By Dale/Time Received By Date/Time 
Wl=Wipe 
l c Liquid 
V • Vegelalion 
y =~-=-

!illlililllli~lilll\lillili. Received By Title Date/Time 

1itlr,rtf f j111::::~:. 
Disposal Method Disposed By Date/Time 



Bechtel H a nford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 
P•g~of c).-_ 

Data Turnaround 

Collector Company Contact Telephone 
D Priority -

W. S. Thomnson K. L Svkes I W. S. Thomoson (509) 376-8031 • Normal 

Project Designation Sampling Location SAFNo. 
1301Nl1325N SI (Limited Field Investigation) 1301-Nl1325-N Cribs IO0N B95-089 

Ice Chest No. f5!:PO I 
Field Logbook No. Method of Shipment 

EL-1275 Hand Canv in DOE vehicle. 

Shipped To Offsite Property No. Bill of Lading/ Air Bill No. 
QUANTERRA NIA NIA 

Possible Sample Hazards/Remarks Preservation NONE NONE NONE 

h'ad_.l.(fi__C..:h V ,e_, Type of Container Glass Glass Plastic 

No. ofContainer(s) 
-,.o 

1 1 - I ill',. 

Special Handling and/or Storage foo n /Jo (J IA OJ Volume ~QI.~ ~J{%_) 1~ 
20ml. •--

I - "h-J 
srir ICP Metals Radio- +.J 

Cadmium nuclides -1 

SAMPLE ANALYSIS 
{µ() 8(_p 7 Chromium (see note -tN 

t,01 /;:)6 -1--J . -5'.l 
Sample No. Matrix• Date Sampled T ime Samoled 

W&L~(o Soil \d\dl lq ~ l0l3 \/ 
(::0 & L fJ ~ ~~ r:)\')1 lq f I '3dS- '>( 'x y 

~ (½QC:,, f_C. 0 ~ \'ri- \ ::1K \ q _) oq-;u) v.. )( X 
/41q<, 

kef 1T 

/t .I 

11:11111::aiil~~ll~elllllii Sign/Print Names SPECIAL INSTRUCTIONS Mat,oc• 

-- - Note#!: RadlonucUdes - Gron alpha; cross beta; Sr-90; U-233,U-234; U-238; s • Soll 

Relinq1,1~hse,By ~ / - - ..,.,en1me " ~JJ ~v~~ ~ Date/Time t79~S" Pu-238; Pu-239/240; Gamma Sp« (to Include) - SE• Sediment 

~ r -•- /hn/"7h o.,..~,1 J.L...;-,--... I /(?-CJ/' K-40, Mn-54, C0-60, Ru-106, Cs-134, Cs-137, Ce-144, 
SO•Solid 4w~-i~, SL a Sludge 

R '"'""' ' ~ Da<e/Time / Cl. Jt:/ ,, ";~;i~ed By W, /:'_/✓t:lc'J:, /~~l!'fTime / C-'. '{f' Eu-154, Eu-155, Ra-226, Th-228, Th-232. W :Waler 
/ ,te-' c· , .r t.- 0 ao,1 

P.:~ ~ /-'l,j~ ,2 ,.~J . ..J,'-- 1-/t:,,9~ -~ '/ 1'/'-'J ,,, , •✓ ,., / / / -/v ·!' A =Air 

,,, 'Relinquished By Date/Time Received By ,✓!'Date/Time SUMMARY DATA DELIVERABLES DS: Drum Solids 
DL : Drum liquid• 
T •TiHue 

Relinquished By Dale/Time Received By V Date/Time 
Wl•Wipe 
L a Liquid 

.~ " Vegetation 
: ,,..:_, 

ii!l:
1iiillliiiii~ll:1 

Received By Title Date/Time 

1ll~1r jf:t!ti11111r~ Disposal Method Disposed By Date/Time 
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Environmental ERC 
Restoration Team 
Contractor I I 

Interoffice Memorandum 
TO: RC Smith Bl-35 DATE: 

COPIES: See Below FROM: 

Job No. 22192 
Wrillln Raponae ll<quirlcl'I NO 
ColaCCN: NIA 
OU: 100-NR-1 
TSD: NIA 
ERA: NIA 
Subject Code: 8610 

January 8, 1996 

WS Thompson ;iif-~ 
-ER Field Sampling 
Nl-28 / 6-8031 

sUBJEcr: ESTIMATE OF CURIE CONTENT FOR SOIL SAMPLES SHIPPED ON JANUARY 
10, 1996, TO QUANTERRA FROM THE 1301N/1325N CRIB DRILLING PROJECT 

This memo provides estimated curie content information for 8 soil samples (B0GL97, B0GL99, 
B0GLBl, B0GLB3, B0GLB4, B0GLC0, B0GLB6, and B0GLB8) to be shipped to Quanterra on 
January 10, 1996. The information is provided in order for Quanterra to evaluate acceptance of the 
samples in accordance with their NRC license. A Radioactive Shipment Record (RSR) will accompany 
the samples stating the isotopes and the curie content of the shipment. An onsite lab provided detailed 
analytical data which was used to prepare the RSR, however, this isotopic specific data will not be 
provided to Quanterra as it could be viewed as compromising the independence of the requested 
analysis to be performed by Quanterra. Therefore, in lieu of a laboratory total activity report, the 
approximate curie content (in microcuries) for the 8 samples is: 

Co60 Csl37 Sr90 

0.060 0.083 0.625 

• For the eight samples, an approximate total soil sample weight is 1800 grams. This is determined 
using the formula, 140 ml x 1.6 gm/ml, for Hanford soil. The samples were not weighed and 1.6 
gms/ml is a Hanford site specific soil weight. 

• The highest radiological activity measured through the outside of the sample jars using hand held 
detectors was up to 8,000 dpm; many of the sample jars had less than detectable activity. 

Additionally, each soil sample has an accompanying activity scan aliquot for Quanterra to conduct 
radiological screening to evaluate acceptance criteria. 

If you have any questions, please give me a call. 

WST:wst 
Copies 
BHI Document Control H4-79 
KL Sykes X0-37 
lli Kessner B 1-3 5 
IA Lerch B 1-35 
RL Weiss Bl-35 
A. Hopkins H9- l l 
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96 \3l\77 .2 \8 \ 

GUIDE f 
POTINTIAL HAZ:ARDI 

HIALTH HAZ:ARDI 
Low-level rodiooclive maleriol; lillle personnl rCJ<liulion hu,r,r(I. 
Muny pucluuea ure nol roc1'1i1 ocJ lo huvo rmlionclivo muloriul\ lul,nls or 

markings. 
Some radiouclive materials cannot be Jetocled by commonly avuiluLlo 

inslrumenls. 
flRI OR IXPLOJ•oN 

Somo of lhese rnoterials may Lurn, bul none of them ignites readily . 
Radioaclivity does not change flammabilily or other properties of lhe maleri 

IMIRG INCY ACT.OH 

Keep unnecessary people away; isolale hazard. area and deny entry. 
Response oclions moy be performed prior lo any radiation measurements . 
Positive pressure self-contained breathing apparatus (SCBA) and structural 

firelighlcrs' prolective clolliing will provide limiled protection. 
Notily Rudialion Authority of occident condilions. 
Oelain uninjured persons, isolate equipment wilh suspected contamination, 

and deloy cleanup until. instruction of Rodialion Aulhorily . •. 
2 hi !1556 IE I I Sil £111211221:Si t 

flRI 
Do not move damaged containers; move undamaged containers out of fire 

zone . 
•••II rlre11 Ory chemical, CO2, woler spray or regular foam . 
L•r11• flreu Water spray, fog (flooding amounts) . 

IPILL OR LIAK 
D• ••I level. cl• ••••cl ••••••••ra •r •,-lllecl ••l•rl•I. 
1111•11 Ll'lvlcl lpll•u Toke up with sand, eorlh or other noncombustible 

obsorbenl material. 
Cover powder spill wilh plastic sheet or tarp lo mini~izo spreading . 

flRIT AID 
Use first aid lreolmonl occor ding to the nature of the injury. 
Advise medical personnel that victim may be conlominotcd with 

radioactive material. J6 

I• 

low-level 
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THIS PACKAGE CONFORMS TO THE 
CONDITIONS AND LIMITATIONS 
SPECIFIED IN 49 CFR 173.421 FOR 
RADIOACTIVE MATERIAL, EXCEPTED 
PACKAGE-LIMITED QUANTITY OF 
MATERIAL, UN2910 

BECHTEL HANFORD COMPANY 
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CAUTION 
"Internal Contamination - S()il Samples" 

Handle sample containers in a hood 
. designated as Radiological Materials Area 
(RMA). 

' 

. The outside of the sample containers may have potential smearable 
radioactive contamination because they were pacl<aged inside of a 

. . . glovebox. The outside of the plastic bag surrounding the contai11ers 
·. · - :. was surveyed , with no detectable smearable radioactive 

contamination. Remove the plastic bag in a hood. 
. . 

• , ... 
-~ . 
~--. 

,. 

>''" · t 
·. ' . ·-

·, ~·:: t,~,: ·. 
, • ' • • • 

. :f_ ~ : :'° --· . 
; ::..,·•, ·, :.,\ ' . ::::;•:·.'. 
. . 4' :: • :-·· :.,,. .. ; .... ' -:-. . 

. ·.-: . ·-· .. 

·-~ ,.... 
·-...:1 
-,J .. 
r--..:i -



RADIOACTIVE SHIPMENT RECORD 3 . Paga of 

1. S HI P TO 

Company 

P!"ione 

Proper Shipping Name: 5.HM _______ Radioactive Material, 

7 ··\tr,ii9 i·o 1-----, 
excepted package • e_mpty packaging 

1-----1 excepted package • instruments or articles . 

excepted packago • limited quantity of material 
l-~"----4 
,____ excepted package - articles manufactured from 
1-----, natural or depleted uranium or natural thorium 

1-----1 Special Fo rm, n .o .s . 

1-----1 Low Specific Activity, n .o .s . 

n .o .s. 

7 UN2910 . . 
liN2910 7 

7 UN2910 

7 UN2974 

7 UN2912 

7 UN2982 

4. Ship OJ Prepaid D Collect 

Via '123-Motor-~ D Air Psgr 

0 Exel. Usa · 0 Air Cargo 

~• ·ups S~rface • Mail 

"r(:_: ::.J~;J_~it• Carrier · :. -... -- -~ 

HIPMENT_ AUTHORIZATION NUMBER 

6. Markings Applied 7. For Normal Form 

Package Orient~tion . -~~: 0 Identify • 
· · . · · · ~ Physical Form Liquid Gross Weight · · : 

Radio~ctive - i.SA • '. .. ·_· [isolid 

0Gas 

Type A . •. • Chemical Form • Met~I • Oxide 
Type B . · • 0 · r<d -' -· 0 

IL1 Elemental Nitrate 

8 . Additional RAM Desc . · ·1-=0.:.:th.:.:e::.r.:· =========--O:::::::_:M::i:,:x.:,:tu:_:r_:e_j 
limited Quantity r;n ',,d, 
Radioactive Material p 9. Placards Applied O Yes ~~ 

Fissile, n .o.s. H" h• R t · · 
1g way ou e · ' D If Rail Specify Placards 

7 UN2918 

1--~_;(o;t~he~r~l;====:=i=::=~===~~~~;;;=~:;:~~;;~~~=~C~o~n~t~ro~l~le~d~Q::u~a~n~t~it'!_Y __ S;;!J 
1 la . TYPE PACKAGE 1 lb. CONSTRUCTION 1 lc . FISSILE CLASS 1 ld. Labels Applied 

~ 0 Box. FB Non-Fissile C3 Route Plan D .'[es (&.Jo Strong Tight 

Type A 

Type B 

Type B(U) 

0 0 Wood Fissile Exempt 0 
0 D Steel Fiss ile I D 
0 D Drum Fiss ile II 0 

Empty ~ 
Radioac t" e tl1e 1 

Radioact v e!Jw II 

Radi ctive ellow Ill 

10 . EMERGENCY RESPONSE 

Telephone 15Jj ,373 - 3€tO 
Type B(M) D D Casktl Fissile Ill 0 

Other rule Gms Fissile---- -------• Emel-Rbt1%71/ibclucl 
Warn ing .• Fissile Class Ill Shipment. Do Not Load More Than __ Packages Per Vehicle. In Loading and Srorage Areas, Keep at Least 20 Feet 
From Other Packages Bearing Radioactive Labels. 

~~:;:'.;'. 
::::.~~:i--.,,:=.....1.........,~~...::.:.--='++-+-'--"-J......_-+----:.,;---=---1~-----'7-r--+---,-½---rt-="-'-"'-L.......,.r=:,_;;;..... ....... ~.,.......LC.y-++--'-,:.._+-=::...._;_..r::....:;_;__+---'~=--'l 

:i!)i ... --==-=-,;=-+-=:;.:::...:.....:,.--=;~~;....='--'.,-:+---,'r--=l-'----1'-H;.;;..,,--,---.,.,....+-:'=i ....... ,........-=-,,,1:-::,,.,,.+--'------'-~'-----+---+-----+-----l 

:1;~;~i 

13 . 

14 . Dose Ra te at 1 Meter from Surfa ce 
of Package Container 

~ <0 .5 or .A.i_ mrem/hr (N +g y) IZJ <0 .5 or~ mrem/hr (N + 8 T) [Z] <22 dpm 8 T /cm2 

1-----------------------------------, C5'.J < 2.2 dpm ~ /cm· 2 
Additional Da ta and Ins t ruc tio ns (inc . Read ings on Internal Packaging) O <Tbl . 2.2 HSRCM 

0nsite Li m its 

Surfac e IZJ < 200 mrem/hr (N + B Y ) 

@ 6 feet JZ] < 10 mrem/hr (N + B Y) 

@_ Cab 8 < 2 mre,,.; /hr (N·+ B Y) 
or slee per 

Date S igna ture • Radiation Monito ring 

I . r/ .. l li.,,1 / I. . ·,;•;, 
Bldg . 

, 3C, ,{/ 
.Survey No . 

;I,- • 2 ;> · t ) { 'l·d / · IC :9;,,. 
15 . PICKUP OF SHIPMENT · RECEIPT 

vµo:jl)? Signature Date 

16 . ified to be in compliance with DOT regulations 

S ignature 
Printed M /J S-~ A AS 

-t-.:,_ Name • /-f, t'7'""'V' 
Dare 

17 • AIR 
TRANSPORT 
CERTlFlCA TION 

1--~C'--'A..:..:R..:;G=0..:A..:;l:.:..R:.=C:.:.R.:..:.A..:..:FT.....:....-+=-----'P'-'A"'"S=Sc'-EN'-'-"'G-=E.;..;R..:A..;.lc:..Rc::Cc:..Rc:..A;.;.F..:T _____ -; Pkg. Dimensions 

0 Cargo Aircraft Oni'v O 1. Ltd Oty O 3. Research /Medical Diagnosis 
Labels Appl ied ;, 0 2 . <3 T .I. 0 4 . Human Medical Research N4-

Date Shipped 

I-It? -9 ~ 
Date 

< 



SAMPLE RECEIPT VARIANCE REPORT 
IT AS-RICHLAND LABO RA TORY 

WORK ORDER NUMBER: & -0/- I 2 f (1- g) DATE 1N1T1ATED: __ \-_\_U_1 -_c_\ c,-=· '----

INITIATED BY: -A<Q,'U,Y] s.\ ~ h'b \l ~ '-1 j q -
DATE/TIME OF SAMPLE !AND/OR RFA & COCJ RECEIP~- / (; @ /C,3C; 

CLIENT SAMPLE NUMBER RFA/COC NUMBERS ANALYSIS REQUESTED 

(} yJJ ~ C).l flV 1i1 JJ +/<!._c-v::J. 

Samples were received with the following deficiencies : 

= 1. Not enough sample received for proper analysis . ::J 7 . Holding time exceeded at receipt. 

= 2. Sample received without proper preservative . C 8. Custody tape broken . 

~ 3 . No sample received in container. ::J 9 . COC not rel inquished by client . 

= 4 . Sample received without a RFA /COC form . :J 10. Sample information on conta iner does not match sample 
information on the paper work (Explain below) . 

= 5. No sample 10 on container . = 11 . All shipping containers (coolers) on waybill not received 
with shipment . 
7 RFA/COC received 

---; RFA /COC not received 

-= 6 . Sample received broken or leaking. '/.12. Other (Explain below) . 

NOTES :_'(.._C\,._,(-' _(.a......,,Q ...... ,_.,.,O""--"-~ .a..;;(L~Y\_....,~..:....:- '------4-P<,.;:;._;:~~ l ~-U~...:....Y \..,._:l--~---<C"-<\..,.....;;;:c\,,_'\_1~-=+p ........... t _.L= 

<:::\---L=-t ~ l"CJ:JC\. ~ 

TELE PH ON ED TO : C,1 u.y :, -'"~-.J 1---. ON~ BY_✓_;:;;;__- -C.......;;:·= ..,'--· -----

TELEFAXED TO: ___________ ON ____ BY ___________ _ 

SIGNED ORIGINAL MUST BE RETAINED IN WORK ORDER FILE 

FORM NO. LS-023, 3/92. Rev . 0 
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Figure 1 

WHC-SOW-93-0003 
Revision 4 

SAMPLE CHECK-IN LIST 

~t-\- __j_ Date/Time Received \- \C-9 0 IC '.-.;;i(' '; Client Name ________ _ 

Project/Client I _....,[3,,_a-'-f. .... f5-_t __ , !).._~u __ f __ Batch or Case I _______ _ 

- Cooler ID (if noted on outside of cooler) __ -_]:µ:=;;;..\ ~ ___ c=-·,..;:;c =:;·_, .... \ ___ _ 

1. Condition of shipping container? --~C.....::..:\~~__:.....i:..1 _________ _ 
2. Custody Seals on cooler intact? Yes .'tJ No [] 

3. Custody Seals dated and signed? Yes ~ No [] 

4. Chain of Custody record is taped on inside of cooler 1 id? Yes [ ] No /Vi 
5. Vermiculite/packing material is: Wet [ ) Dry 1/---------
6. Each sample is fo a plastic bag? Yes Cf N~ [ ] 

7. Number of sample containers in cooler: ---~2~~~-------
8. Samples have: "X tape 

9. _Samples are: 

"/ custody seals 

x· in good condition 

broken 

other 

hazard labels --
__ appropriate sample 

labels 

-- leaking 

have air bubbles --

10. Coolant Present? Yes [) No M Sample Temperature _______ _ 

11 . The following paperwork sho~\e accounted for (N/A if not applicable}: 

Chain of Custody #(s) __ ..:..'(\...l....:\~:\--.;,..._ _____________ _ 

Request for Analysis #{s) '\ , 

\l/ \i \~ Airbill # __________ Carrier I_J _ :=L 

12. Have any an~malies been identified above? Yes_Vi___,],--N_o....:....[-1-]-1-
1 
~----

13. Memos have been initiated for all anomalies identified above? Yes M 
Printed Name/Signature -~ls'cc v\ ~ ' \ (\ '°"~ 1 ~ r '\ate/Time 

33 ~ 

\ - \Q -C( b 
1 U ~ :?) G 
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b 
0 
0 
0 
CJl .... 

&J//~q 
(;JI!»/ 

Client Sample Screening Results 
J0-Jan-96 

CLIENT CODE ID MATRIX RECEIVED DETECTOR ACQDATE SAMPLE 

13111 80GL97 

__ {) /_ ·-· 

Anl Date: 1110,96 

Ppt me: 43 ~ / 

BIii B0GL99 

.-\nl D11tr: 1/ 10 '96 

Ppt me: 55 .8 ,/ 

BIii BOGLBI 

C.3 
----

.-\nl Date: 1110·96 

Ppt me: 63 .9 

BHI B0GLB3 

04 
.-\nJ D11te: l .' l0 '96 

Ppt me: 51 

BHI B0GLB4 

()!3 
.-\nJ Date: ld0 96 

Ppt me: 74. I .-

J0-Jan-96 

1110:96 10:30:00 AM QU.-\D21A l i l0i96 1:02 :51 n,1 BOGL97 

BKG SOLID Bkg: 1110:96 5:05 :48 A}.( 

Tot Sa, Alq: 1.80E+02 4.30E+0I Alp; (Dpm/ -9.06E-OI (uCI/ 

Units: 
i/ 

Bet; Alq): 2.24E+02 Sa): g mg 

I 10196 10:30:00 .-\M QUAD21B 1/ 10 96 1:02 :51 PM B0GL99 

SOLID Bke: l .' l0'96 5:05 :48 ..Vd BKG 

---·--·--
Tot Sa, Alq: 1.80E+02 5.58E t0 I .-\Ip; (Dpm/ -2. 17E-O I (uCI/ 

Units: g --- ' 
mg Bet; Alq): 2.28E •02 S11): 

1, I 0i96 I 0:30:00 ,U.f QUAD21C 1/10,'96 1:02:51 PM BOGLBI 

SOLID Bkg: 1110.96 5:0S :48 . .U.I BKG 

Tot Sa, Alq: 1.80E+02 6.39E•0I .-\Jp; (Dpm/ l.78E+O0 (uCI/ 

Units: ./ - Bet; Alq): I.I IE+02 Sa): g mg 

1110/96 10:30:00 ,U.I QUAD2ID 1/ 10:96 1:02 :51 PM B0GLB3 

BKG SOLID Bkg: I 110 96 5:05 :48 . .U.I 

Tot Sa, .-\lq: I.SOE +02 5. I0E +0I .-\Ip; (Dpm/ -5.78E-OI (uCI/ 
-,./ 

UnJts: g mg Bet; . .\Jq): 5.78E+0I Sa): 

1: I 0/96 I 0:30:00 N-1 QU.-\022.-\ 1/ 10,96 I :02:55 n,1 B0GLB4 

SOLID Bkg: 1:10,96 5:05 :58 N-1 BKG 

Tot Sa, Alq: 1.80E+02 7.-llE +O I Alp; (Dpm/ l.03E+O0 (uCI/ 
.,,, 

Units: g mg Bet; . .\Jq): 9.75E+0I Sa) : 

MINUTES CNTS A NET CPl\f A CNTS B NET CPM B 

30 33 1.04125 3151 104.08083 

800 47 0.05875 762 0 .9525 

-l.71E-03 (pCI/ -9.49E+O0 ± 8.7E+OO CAT 1.8E+02 Lab 
"-.0 
.c.-r-.., 

4.23E-OI 
II Alq -Lie): 2.35E+03 ± 4.2E+ol / 4.3E-02 

Lie (.>J 
...c:: 

30 37 1.17208333 3259 l07.73833 -...:J 
'J 

800 49 0 .06125 716 0 .895 • ,',,..) --3 . I 5E-0-l 

3.31 E-0 1 

(pCI/ -1.75E+O0 ± 6.5E+OO CAT 1.8E t 02 Lab co 
II / Alq -..,,,..i 

Lie): 1.8-lEt 03 ± 3.2Et 0I 5.4E-02 
Lie 

30 28 0.86833333 1578 51.7 

800 52 0.065 720 0 .9 

2.26E-03 (pCI/ l.25E+0I ± 6 .9E+OO CAT 4.0E..-00 Lab 

l.41E-0I 7.82E+02 ± 2.0E+0I 
II / Alq 

Lie): I.JE-01 
Lie 

30 7 0.15833333 844 27.154583 

800 60 0.G75 783 0 .97875 

-9.20E-04 (pCI/ -5.1 IE+0O ± 7.3E+OO CAT 1.8E+02 Lab 
I Alq /' 9.l9E-02 Lie): 5. IIE+02 ± l.8E+OI 2.0E-01 

Lie 

30 20 0.63166667 1428 46.52875 

800 28 0.035 857 1.07125 

1.13E-03 (pCI/ 6.29E+O0 ± 6 .0E+OO CAT 8.0E+00 Lab 

l .07E-OI 
II / Alq 

1-lc): H3E+02 ± 1.6E+0I 1.7E-Ol 
Lie 



~ ' 
·ll · 

.' I l! .-, .,. \ ,.....-

CLIENT CODE ID MATRIX RECEl\'ED DETECTOR ACQDATE SAMPLE MINUTES CNTSA NETCPMA CNTSB NETCPM B 
- - - -

BIii B0GLB6 1/ 10196 10:30:00 AM QUAD22B l / l0196 1:02:55 Pl'.1 B0GLB6 30 6 0 .1425 124 3.2445833 

t>& SOLID Bki: 1110/96 5:05:58 AM BKG 800 46 0 .0575 711 0.88875 

An1 D11tt: l t l0/96 Tot Sa, Alq: 1.80E+02 4.78Et01 Alp; (Dpm/ 5.45E-OI (uCI/ 9.25E-04 (pCl/ 5. 14E+OO ± 7. IE+OO CAT 9.7E+OO Lllb 

Pplmz:: -17.8 / Unlls: ~ mg Bet; Alq): 6.51E+00 Sa): I.I0E-02 Lie): 6. IJE+OI ± 7. IE+00 I ./ l.6E+OO 
Alq 
Lie 

BHI BOGL// Jt J0/96 10:30:00 AM QUAD22C 1/ 10'96 1:02:55 Pl'.1 B0GLB8 30 2 0.01291667 19 -0.272917 '--.0 

0 °" SOLID Bkz: : I 10 96 5:05 :58 Al'.I BKG 800 43 0.05375 725 0 .90625 r I 

....;&:: 
Anl Datt: 111 0·96 Tots.., Alq: 1.80E+02 2.25E +0I Alp; (Dpml 6.37E-02 (uCI/ 2.30E-O-l (pCl/ l .28E+O0 ± I.IE+OI CAT 3.9E+OI I.ab -....:J 

I ,...... Alq ~ 
Ppl mg: 22.5 / Units: g mg Bet; Alq): -5.46E-0 I Sa): -l.97E-03 Lie): -l.09E+0I ± 8.0E+O0 I .8E +02 

Lie ~ 

i'...) 

BIii BOGLC0 1 ' 10/96 10:30:00 Al'.I QUAD22D l / 10·96 1:02 :55 PM B0GLC0 30 8 0.21916667 119 3.0741667 :co 

oi SOLID 8kg: I 10 96 5:05:58 .·U-1 BKG 800 38 0 .0475 714 0.8925 1::0 

----
Anl D11tt: I 10 96 Tot Sa, Alq: 1.80E+02 3.-l7E +0I Alp; (Dpm/ 8.09E-O I (uCI/ l.89E-03 (pCI/ 1.05E+OI ± 9.0E+OO CAT 4.8E+O0 Lab 

I Alq 
Pptme: 3-t.7 Units: g mg Bet; Alq): 6.09E+O0 Sa): 1.42E-02 LI:): 7.91 E+OI ± 9.5E+00 / l.3E·t00 

Lie 

BHI B0GS38 l .' I0.'96 10:30:00 Ml. QUAD23A 1/ 10,96 1:02 :59 PI\I B0OS38 30 66 2.1487' 1478 48.401667 

LIQllJD llke: 1-' I0 96 5:06 :07 ,\!'.I 0KG 800 41 0.05125 692 0 .865 

Anl Datt: 11 10:96 Tot Sa, Alq: I.O0E+00 1.00E+0I Alp; (Dpm/ 6.08E+0O (uCI/ 2.74E-04 (pCl/ 2.74E+02 ± 3.9E+OI CAT 9.1 E-02 Lab 

Pptme: 12.8 Units : L ml Brt; Alq): 9 .29E 1-0 I Sa): 4. IBE-03 
I AJq 

LI:): 4.18E+03 ± I.IE+02 / l.2E-02 
Lie 

BIii B0GS39 1.1 I Oi96 I 0:30:00 Al'.I QUAD23B 1110-'96 1:02 :59 PM BOGS39 30 23 0.71416667 283 8.4908333 

LIQUID Bki: 1, 10 96 5:06 :07 . .\!'.I BKG 800 42 0 .0525 7H 0.9425 

Anl Datt: 1110-96 Tot Sa, Alq: I .00E+00 , I.00 E.,. 01 Alp; (Dpm/ 2.27E+O0 (uCI/ l .02E-O-l (pCl/ l .02E+02 ± 3.0E+OI CAT 2.4E-0I Lab 
__,, I AJq 

Ppt me: 12.2 Units: L ml Bet; Alq): 1.62E+0I Sa): 7.29E-04 LI:): 7.29E+02 ± 4.9E+OI / 6.9E-02 
Lie 

BUI B0GYX4 1/ 10/96 10:30:00 Al'.I QUADBC 1/ 10,96 1:02:59 Pl'.1 80uYX4 30 3 0.03875 29 0.0741667 

LIQUJO Bke: 1-' 10 96 5:06 :07 . .\!'.I BKG 800 49 0.06125 714 0.8925 

0 ··------ ·-·----- ------------
Anl Dalt: J,10,96 Tot Sa, Alq: I.00E+00 I.00E •0I Alp; (Dpm/ 1.09E-0I (uCI/ 4.91 E-06 (pCl/ 4 .9IE+00 ± 1.8E+0I CAT 5. IE• 00 Lab 

0 , . I Alq 

O · f>pt me: 0.3 / Units : L ml Btt; .-\lq): 1.20E-0I Sa): 5.39E-06 I.I:): 5.39E+00 ± 1.6E+0I 9 .3E+00 
Lie 

0 
Ut JO-Jan-96 2 
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CUSTOMER: BHI 

MATRIX SOIL 

ITAS ID 

9613477.?IBJ** PUISO *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 10-Jan-1996 () 

7 
Page 1 

DUP ACCOUNT 

SAMPLE DELIVERY GROUP 

BATCH NUMBER 

CUSTOMER 
ID 

Ll)Dou 

COMMENTS 

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

* ) P011291B BHI 
)crJ £ Al:.lCi.'it.'Dt5 (Jk"D~'C£P 

* ) P011291S BHI 
Pc✓'E 1c ~!lcEA/ !N C-

3 ) 60112901 BHI BOGL97 

4 ) 60112902 BHI BOGL99 

5 ) 60112903 BHI BOGLB1 

6 ) 60112904 BHI BOGLB3 

7 ) 60112905 BHI BOGLB4 

8 ) 60112906 BHI BOGLB6 

9 ) 60112907 BHI BOGLBB 
2- ·01 PU1-=> 

10) 60112908 BHI BOGLCO 

======================================================================== JlAi ACTIONS (Initial~ Date) 

1) INITIATED OJI 1/11 !CJu 5) COUNTING/MEASUREMENT LAB e: j(.0~• 1 " "'':J1,. 
2) PREP LAB RECEIVED 9H (,{/-ft [!CHflfOJ) 6) DATA REVIEWED AND I ., , 0 

t\~(. j -11-'/{, Y"VR/(.111\L~/9 / - pc, - 7t~~- ANALYTICAL PREP STORED -/f ;2 7..-o-, 
3) SAMPLE REMAINDER STdRED b?::Jj.l;, r- /i t-Jv -7/ _ J<_Tc-HR..c 0 c)c--~~ 

4) SEPARATION LAB RECEIVED J -/}. -9{p t--WI f<.j, c i:J /1, C ~ C,I c 

Sf\-\M\'i.E---~ {:,()l\"2..CI C l-Ot ~ /¼._1QvL' ~ -~O \/(.. ~£) 't:)\,ci!... "1tJ H" l';jt.... \::,,..-\-d.. ru:.. ·h \~ c.,-+ 'S C.1l.,.Ovu o 

l \ (.p C I 12."J Cl/ 1o~C(f C'r w ~,i.: f'•l"° ~ IZ"',O ro Cf ·,-.,._• ,~·,-1, _ A-- , .. p~ ~ , i= .E ,:, ~ A -- -~ t .:::_ 

~-000053 



CUSTOMER: BHI 

MATRIX SOIL 

9613ll7? .. 2190*** UISO *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 

5Pr 
(¼5-U3l/ 

SAMPLE DELIVERY GROUP 

BATCH NUMBER 

10-Jan-1996 
Page 1 

ITAS ID DUP ACCOUNT 
CUSTOMER 

ID COMMENTS 

----=--------------------------------------------=~=-~====~-----==-z-==2 
,. * ) P011291B BHI 

f{:,lff. !/.L- IQ V OT5 [s_fj)UCEJ) 
,, * ) P011291S BHI 

Pc/€ 1c' '.7C Qf&1U iAI (,,_ 
r 3 > 60112901 BHI BOGL97 

,, 4 ) 60112902 BHI BOGL99 

/ 5 ) 60112903 BHI BOGLB1 

6 ) 60112904 BHI BOGLB3 

7 ) 60112905 BHI BOGLB4 

8 ) 60112906 BHI BOGLB6 

9 ) 60112907 BHI BOGLBB 
C. ,2. -, 

10) 60112908 BHI BOGLCO 

==================================================================~-:=== 

1) INITIATED 

ACTIONS <Initial~ Date> M%lO 

5) COUNTING/MEASUREMENT LABli J - 1':(-'?b 
1/11 I 6u 

2) - - l I( I CfO)J 6) DATA REVIEWED AND 
Rec:. 1-1-2 -•j, :1V 1(1ct1~c.rc 1 -7c-r':,J1 ANALYTICAL PREP sToRED 

3) SAMPLE REMAINDER STORED I~ }~ - ~;-Jo-i,b 
I 

4) SEPARATION LAB RECEIVED cc1-o,-c;t · v-L-
p r,xt•du. r" ->-c :Jt:i 

Sfu"'?""':> bcJ\12.c(l)\-o(:, : f\;t... <G. v i;'t';, ta::D\,.'O,.'.) ;::,, .. R ~1st,,, ~ . ",.,., Sc:..,'<.a,un 1~ ~ - t.!,~\i:S 

-.,;-l"2.1A\. I S, • ~>.J · 
'\ 601\,"10<!,os,ol, Dor: \-..,~ ~ -~\ve «n#r::, w ~"3'~"'"'•"4 ~-f' L ' ,a..,o 

f, 'c./2 .Re :JtJ :±J Ker,ic, %Ji t- 5-n c/ 1s·-izx."1R?tfi o ;,) 
/2,'c,;; l<C5o3c; /(eJ/tJ %Jr~ »1. I( ~ cl Ex.ft?/KhcvJ 
t,d ,eeSt.:lCf A'ei// d}i/;,,>JJ.t/ E,/), 

--000054 



CUSTOMER: BHI 

MATRIX SOIL 

9613L.}77 Z 19 ** GAMMA *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 

.SQ( ~ 
(1/J5-os70 

SAMPLE DELIVERY GROUP 

BATCH NUMBER 

10-Jan-1996 
Page 1 

ITAS ID DUP ACCOUNT 
CUSTOMER 

ID COMMENTS 

=======================================================================~ 

* ) P011291;t;. •'}··H, BHI F°ll>-Jt. 0 71A'-'-'•~ :,,..,.,D 

~ ,.1.-, ··'il 

* ) P01129;,s'M BHI C.. A'- 'l'1c 

3 ) 60112901 BHI BOGL97 

4 ) 60112902 BHI BOGL99 

5 ) 60112903 BHI BOGLB1 

6 ) 60112904 BHI BOGLB3 

7 ) 60112905 BHI BOGLB4 

8 ) 60112906 BHI B0GLB6 

9 ) 60112907 BHI BOGLBB 

10) 60112908 BHI BOGLCO 
(!_ C I I z. ,·, l,' y ()., 

=================--=========================~-~=================------== 

1 > INITIATED 

2> PREP LAB RECEIVED 91./ /,//-Yb 1\/Clfl(l~ol.) 
/ . 

3 > SAMPLE REMAINDER STORED \-z.,, , i 1: ,;; 

4) SEPARATION LAB RECEIVED ,Ji A-

(Initial & Date) RI Ct+ RDooc·; 

5) COUNTING/MEASUREMENT LAB ,:t3 1-L~-q~ 

6) DATA REVIEWED AND 
ANALYTICAL PREP STORED 

{(_\c..1-','t.(.- s:> '' 

;l(Z-/t-f 6 
(CC c H ((_C ooti 

·-000055 



CUSTOMER: BHI 

MATRIX SOIL 

ITAS ID 

96 I 3LJ77. 2 L~" * ALPHA *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 10-Jan-1996 

Page 1 

DUP ACCOUNT 

SAMPLE DELIVERY GROUP 

BATCH NUMBER 

CUSTOMER 
ID 

luOc01 
0 J - )20 

COMMENTS 

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

* ) P011291B BHI 

* ) P011291S BHI t-Q_ E.C::,- \ C&3 + ,o~oS-Z.. - o . 0 :~ ~ 5 D 'P Jo/' 

3 ) 60112901 BHI BOGL97 

4 ) 60112902 BHI BOGL99 

5 ) 60112903 BHI BOGLBl 

6 ) 60112904 BHI BOGLB3 

7 ) 60112905 BHI BOGLB4 

a ) 60112906 BHI B0GLB6 

9 ) 60112907 BHI BOGLB8 
C,.c \ \ Z. r.\ C'? \)Y9 

10) 60112908 BHI BOGLCO 

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

/ 

ACTIONS ( In it i a 1 &c Date> n _ 
/ / {, I. ,.._, c. ,., R.t)cuc . 

II 1u s> couNTING/MEAsuREMENT LAB 1¼ 1-'J-7=>-9L 
, / 1 KrcHRC50D ' 

2) PREP LAB RECEIVED 9dfl j-//-o/t.:? fvo,~t,ql/ 6) DATA REVIEWED AND /_ 
/ ,;,'t-tt·ib ANALYTICAL PREP STORED ~2-/S-fv 

3) SAMPLE REMAINDER STORED \-?- >% ~ ~·,w1,R:'c:~~"">-1" /i((_:[:Cf-{ f(_c,QCO?_ 

:i::~~.,,~;n ~~ 

1) INITIATED 

4) SEPARATION LAB RECEIVED 
... ,.i.3-.. , 

.5 Amp\f;.~ ~ 6c \ \'2.4 O'-t,oS,ob,o &- : f";\vc-,tc~,:, 1t:. '3e'"''~~ -91e '<, ·1E.vE..,o o.~---~\~ 

000056 



9613~?7.219~** BETA *** 
CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 10-Jan-1996 

CUSTOMER: BHI 

Page 1 

SAMPLE DELIVERY GROUP Luo&& 1 
MATRIX SOIL BATCH NUMBER O I -I ::;__q 

ITAS ID DUP ACCOUNT 
CUSTOMER 

ID COMMENTS 

--=================================================================~==== 

* ) P011291B BHI 

* ) P011291S BHI £ G A-VI.. '-\13 t 3 o . '2. "> l, - 0 ,:,-:;. "=I-"'3 'f 
3 ) 60112901 BHI BOGL97 

4 ) 60112902 BHI BOGL99 

5 ) 60112903 BHI BOGLB1 

6 ) 60112904 BHI BOGLB3 

7 ) 60112905 BHI BOGLB4 

8 ) 60112906 BHI BOGLB6 

9 ) 60112907 BHI BOGLBB 
Co II z.'1e'? 't> v 

10) 60112908 BHI BOGLCO 

======================================================================== 1 ) ACTIONS <Initial~ Date) 

1) INITIATED A ) }I /[;& 5) COUNTING/MEASUREMENT I f:.. tCHKl .;oJ} 

2) PREP LAB RECEIVED £,1 (-//- 1£ /fft itf(:( ~t-'I' 6) DATA REVIEWED AND I . ANALYTICAL PREP STORED 
3) SAMPLE REMAINDER STORED l-~3. -'l~ < 1T~ --R0- 3-;> ~~ 
4) SEPARATION LAB RECEIVED J l4 

P-.1> '-f l,,,~ 7 
LAB Aj I - ~ .3 - '1 {, 
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CUSTOMER: BHI 

MATRIX SOIL 

ITAS ID 

g61:nl7"l1,- ? lg ** TOTAL-SR *** .I ~,, .~ ... 

CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 

SAMPLE DELIVERY GROUP /))0~7 
BATCH NUMBER O I~ I ,)C] 

10-Jan-1996 
Page 1 

DUP ACCOUNT 
CUSTOMER 

ID COMMENTS 

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

* ) P011291B BHI 

* ) P011291S BHI 

3 ) 60112901 BHI B0QL97 

4 ) 60112902 BHI B0GL99 

5 ) 60112903 BHI B0GLBl 

6 ) 60112904 BHI B0QLB3 

7 ) 60112905 BHI BOGLB4 

8 ) 60112906 BHI B0GLB6 

9 ) 60112907 BHI B0GLBB 
Cc. 1t J'1 c-

10) 60112908 BHI B0GLC0 

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

1) INITIATED 
) 1/11 t4~1DNS 

2 > PREP LAB RECEIVED "tf/(/1-rC ({1QjKC5"0/_) 
I 

3) SAMPLE REMAINDER STORED ;--?,1;-'11: C 
;.-, --; ~ n:-> 

<Initial 8c Date) 

5) COUNTING/MEASUREMENT LAB1 ,;,,Jq/q~ 
t eiH21S roo 512'. 

6) DATA REVIEWED AND 
ANALYTICAL PREP STORED 1/J< fSt:..Hf<..l ccJc7l-/2L r ::2-1 t., .. -?(p 

4) SEPARATION LAB RECEIVED ·'J.,-t-•-7(; ~1'n, 
R:c h ~c..c;cc-C. 

St\~I"'~ bOl\Z-'lct-Cb- A1..,.:..v.>~ ~;.,:),..;;_,) ~ .... - 1v tH':}\... "6,,...,.. 11<1..,\~ 01;.. SL.?..crn:,o 

o;;.A..,.{>l~S bo uz.q o• 11 1,5t ol,1 08- ..,,-,1.e. pvhca-,2. ,~£1 h, ':,r! -~~ .,.. ... ..,~"-,;;; ;.e.v .,,..bl~ S-:'!- -,.,..f>~ 

000058 
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Golder Associates Inc. 

4104-148th Avenue, NE 
Redmond, WA 98052 
Telephone (206) 883-0777 
Fax (206) 882-5498 

March 22 , 1996 

CH2M Hill 
1022 Lee Blvd. 
Richland, Washington 99352 

ATTENTION: Ms. Jeanette Duncan 

RE: TRANSMITTAL OF DATA VALIDATION PACKAGE, 
CONTRACT NO . MSH-SWV-315905 

Dear Ms . Duncan: 

This letter is to transmit the foll owing data validation package : 

B95-089 

Project 

1301N/ 1325N LWDF 
Vadose Zone 
Characterization 

Please call if you have any quesrions . 

Sincerely, 

Thomas M. Stapp 
Project Manager 

Enclosures 

p: \envin 1s\ whc\d v\<lptran . I tr 

Data Package 

W0867-QES 

Our ref: 943-1610 . 124.0400 
94-1610/0 /485 

Analyses 

Radiochemistry, Inorganics 

OFFICES IN AUSTRALIA, CANADA, GERMANY, HUNGARY, ITALY, SWEDEN, UNITED KINGDOM, UNITED STATES 



9613l}77 .. z 196 

MEMORANDUM 

TO: 1301N/1325N LWDF Vadose Zone Project QA Record 

Heidi Gregerson, Golder Associat: Inc.~(_, 1 FR: 

March 21, 1996 

RE: RADIOCHEMISTRY DATA VALIDATION SUMMARY FOR DATA PACKAGE 
W0867-QES (943-1610.124 867RAD.NR1) 

INTRODUCTION 

This memo presents the results of data validation for the analysis specified below on data 
package W0867-QES prepared by Quanterra Environmental Services. Sample information 
is provided in the following table . 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0GL97 RADIOCHEMISTRY SOIL 
B0GL99 SOIL 
B0GLB1 SEE ATTACHMENT 4 SOIL 
B0GLB3 SOIL 
B0GLB4 FIELD DUPLICATE SOIL 
B0GLB6 SOIL 
B0GLB8 EQUIPMENT BLANK SOIL 
B0GLCO SOIL 

Data validation was conducted to level C in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the 
following information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DATA QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the referenced validation 
criteria. 

Precision. Goals for precision were met. 

Accuracy. Goals for accuracy were met, with the exception of those deficiencies listed 
below. 

001 



9613~77 .. 2197 

Data Package ID: W0867-OES Analysis: RADIOCHEMISTRY 

Detection Limits. Detection limit goals were met for all sample results except for those 
listed below: 

B0GL97: uranium 235, uranium 238, ruthenium 106OA, cesium 134, europium 152, 
thorium 228OA, and thorium 232DA. 

B0GLC0: gross alpha 

Completeness. The data package was complete for all requested analyses. A total of eight 
samples were validated in this data package with a total of 193 determinations reported, all 
of which were deemed valid. This results in a completeness of 100 percent, which meets 
the 90 percent objective of the work plan. 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data: 

Method Blank 

• The following isotopes were detected in the method blank: potassium 40 and 
radium 226OA. Attachments 2 and 5 provide a summary of samples 
affected, data qualifications applied and supporting documentation. 

Laboratory Control Sample 

• The percent recovery for uranium 235 was outside the control limit. 

FIELD QC 

• 

• 

Attachments 2 and 5 provide a summary of samples affected, data 
qualifications applied and supporting documentation. 

Sample B0GLB8 was identified as an equipment blank with the following 
isotopes detected: uranium 234, uranium 238, potassium 40, radium 224DA, 
radium 226DA, and thorium 228DA. Qualification of data is not required based 
on field QC. 

Sample B0GLB4 was identified as a field duplicate of sample B0GLB3. The 
RPDs were evaluated and determined to be acceptable with the exception of 
europium 152 which was outside the control limit. Qualification of data is 
not required based on field QC. 

2 
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Data Package ID: \\/0867-OES Analysis· RADIOCHEMISTRY 

DATA REPORTING 
,_ 

• Reported sample results which are less than the minimum detectable activity 
(MDA) have been qualified as undetected (U) on the laboratory results form 
(see Attachment 3). 

REFERENCES 

WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-EN-SPP-001, 
Rev. 1, 1993. Westinghouse Hanford Company, Richland, Washington. 

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, 
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September 
7, 1994; Westinghouse Hanford Company, Richland, Washington. 

3 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 

004 



96 I 3Ll ,-, ·7,,nn 
. " 11 I .. (.~~'~' 

GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS 

U- Indicates the constituent was analyzed for, but was not detected at a concentration above 
the minimum detectable activity (~A). The concentration reported is the laboratory 
result corrected for sample aliquot size, dilution factors and percent solids (in the case of 
solid matrices) by the laboratory. The associated data should be considered usable for 
decision making purposes. 

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above 
the MDA. Due to a quality control deficiency identified during data validation, the 
concentration reported may not accurately reflect the sample quantitation limit. The 
associated data should be considered usable for decision making purposes. 

J- Indicates the constituent was analyzed for and detected. The concentration reported is 
qualified as estimated due to a quality control deficiency identified during data 
validation. The associated data should be considered usable for decision making 
purposes. 

UR- Indicates the constituent was analyzed for and detected. The concentration reported is 
qualified as unusable due to a quality control deficiency identified during data· 
validation. The associated data should be considered unusable for decision making 
purposes. 

R- Indicates the constituent was analyzed for and detected. The concentration reported is 
qualified as unusable due to a quality control deficiency identified during data 
validation. The associated data should be considered unusable for decision making 
purposes. 

005 
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A IT ACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 

006 



Q6 \3UTJ ?"'Q? ./ -..1//,.t,R-,,(,,. 

WHC-SD-EN-SPP-002, REV.'.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG: W0867-QES REVIEWER: DATE: PAGEJ_OF_l 
H. Gregerson 3-21-96 

COMMENTS: RADIOCHEMISTRY 

COMPOUND/ANALYTE QUALIFIER SAMPLES REASON 
AFFECTED 

Potassium 40 J ALL SAMPLES DETECTED IN 
METHOD BLANK 

Radium 226DA J B0GL99 DETECTED IN 
B0GLB1 METHOD BLANK 
B0GLB3 
B0GLB4 
B0GLB6 
B0GLBS 
B0GLCO 

Uranium 235 J/UJ 
ALL SAMPLES LCS ',¼, RECOVERY 

OUTSIDE THE 
CONTROL LIMIT 

-· -- -------- -------------------
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A TI ACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
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Validated Data Summary, Data Package: W0867-QES 

Sample# 130GLB1 B0GLB3 B0GLB4 

Date 12'20/95 12/22'95 12/22'95 

Location 

Depth 17.0-19.0 ft 24.0-26.0 ft 24.0-26.0 ft 

Type SOIL SOIL SOIL 

Comments Field Duplicate 

Parameter Units Results Q Results Q Results Q 

URANIUM-234 pCi/G 0.727 0.642 0.354 

URANIUM-235 pCi/G 0.033 UJ -0.004 UJ 0.008 UJ 

URANIUM-238 pCi/G 0.440 0.435 0.531 

PLUTONIUM-238 pCi/G 0.075 u 0.000 u 0.014 u 
PLUTONIUM-239/40 pCi/G 0.150 0.D25 u -0.002 u 

AMERICIUM-241 pCi/G 

CERIUM-144 pCi/G -0.176 u -0.049 u -0.131 u 
COBALT-58 pCi/G -0.004 u 0.009 u 0.009 u 
COBALT-60 pCi/G 2.370 1.570 1.430 

CESIUM-134 pCi/G -0.002 u -0.0] 4 u -0.014 u 
CESIUM-137DA pCi/G 0.143 0.059 0.034 u 
EUROPIUM-] 52 pCi/G -0.034 u 2.050 0.703 

EUROPIUM-154 pCi/G 0.106 u 0.164 u 0.129 u 
EUROPIUM-155 pCi/G 0.014 u 0.091 u -0.023 u 

IRON-59 pCi/G -0.085 u -0.1 31 u -0.127 u 
POT ASSIUM-40 pCi/G 9.620 J 8.030 J 7.930 J 

MANGANESE-54 pCi/G -0.011 u 0.003 u 0.023 u 
RADIUM-224DA pCi/G 0.422 0.473 0.477 

RADIUM-226DA pCi/G 0.368 J 0.415 J 0.304 J 

RADIUM-228DA pCi/G 0.481 

RUTHENIUM-106DA pCi/G 0.205 u 0.153 u -0.162 u 
THORIUM-228DA pCi/G 0.420 0.406 0.498 

THORIUM-232DA pCi/G 0.622 0.504 0.156 

GROSS ALPHA pCi/G 5.700 5.520 6.800 

GROSS BETA pCi/G 808.000 530.000 491.000 

STRONTIUM-90 pCi/G 401 .000 226.000 200.000 

The decimal places shown do not reflect the precision reported by the laboratory. 

0 
0 
u:) 

BOGLB6 

12/27/95 

39.0-41.0 ft 

SOIL 

Results Q 

0.348 
0.017 UJ 
0.500 · 

-0.003 u 
0.000 u 

-0.092 u 
-0.039 u 
0.546 
0.003 u 
0.035 u 
0.216 
0.046 u 
0.021 u 
0.087 u 
8.620 J 
0.009 u 
0.535 

0.358 J 

0.245 u 
0.574 
0.682 

5.790 

64.000 

27.700 

B0GLB8 130GLCO 

12/27/95 12/28/95 

59 .5-61 .5 ft 

SOIL SOIL 

Equipment Blank 

Results Q Results Q 

0.051 0.454 

0.003 UJ 0.029 J 
0.028 0.418 

-0.001 u 0.006 u 
-0 .001 u 0.010 u 

-0.031 u -0.173 u 
-0.013 u 0.007 u 
-0.008 u 1.480 

-0.011 u -ll .030 u 
-0.007 u -0.015 u 
0.047 u 0.002 u 

-0.005 u 0.068 u 
-0.005 u -0.020 u 
0.023 u -0.049 u 
4.190 J 12.400 J 
0.021 u 0.015 u 
0.125 0.627 

0.116 J 0.340 J 
0.434 

-0.010 u 0.054 u 
0.304 0.567 

0.134 u D.616 

-0.906 u 4.530 u 
1.530 u 60.500 

-0.013 u 16.000 

B0GL97 

12'19/95 

8.0-10.0 ft 

SOIL 

Results Q 

1.360 

-0.210 UJ 
0.776 u 
3.810 

24.100 
14.200 

2.360 u 
0.268 u 

379.0001 

0.633 u 
573.000 

-0.315 u 
2.860 

2.020 
0.236 u 

12.500 J 
2.740 

1.580 

2.440 u 
0.535 u 

-0.167 u 
39.800 

3170.000 

1340.000 

130GL99 

12/20/95 

10.0-12.0 ft 

SOIL 

Results Q 
0.451 u 
0.085 UJ 
0.564 u 
0.000 u 
0.385 u 

-0.079 u 
-0.030 u 
4.510 

-0.011 u 
0.522 

-0.116 u 
0.006 u 
0.016 u 

-0.135 u 
9.010 J 

-0.000 u 
0.353 

0.322 J 

0.178 u 
0.409 

6.690 

2450.000 

1230.000 

-~ 
_z;:. 

~....._i 

-..J 
{i 

f'<} 
r•,::i 
-c=, 
...r= 



96 I 3ll77 .. 2?05 
Quanterra 

Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: ITAS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112903 MATRIX: SOIL 

CLIENT ID: B0GLB1 DA TE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 7.27E-01 3.4E-01 3.SE-01 3.68E-01 pCi/g 79.40% RICHRC5030 

U-235 3.33E-02 UT 1.3E-01 1.3E-01 3.10E-01 pCi/g 79.40% RICHRC5030 

U-238 4.40E-01 2.8E-01 2.8E-01 3.SOE-01 pCi/g 79.40% RICHRC5030 

PU-238 7.51E-02 \A 1.SE-01 1.SE-01 2.76E-01 pCi/g 71.80% RICHRC5010 

PU239140 1.S0E-01 1.SE-01 1.SE-01 1.02E-01 pCi/g 71.80% RICHRC5010 

CE-144. -1.76E-01 U 1.9E-01 1.9E-01 3.15E-01 pCi/g NIA RICHRC5017 

C0-58. -3.60E-03 \A 3.9E-02 3.9E-02 6.32E-02 pCi/g NIA RICHRC5017 

CO-60. 2.37E+00 9.9E-02 2.6E-01 NIA pCi/g NIA RICHRC5017 

CS-134. -1.92E-03 U 2.4E-02 2.4E-02 3.99E-02 pCi/g NIA RICHRC5017 

CS-137DA. 1.43E-01 4.SE-02 4.7E-02 NIA pCi/g NIA RICHRC5017 

EU-152. -3.39E-02 L,\ 6.8E-02 6.8E-02 1.09E-01 pCi/g NIA RICHRC5017 

EU-154. 1.06E-01 U 7.SE-02 7.SE-02 1.36E-01 pCi/g NIA RICHRC5017 

EU-155. 1.36E-02 lA 1.2E-01 1.2E-01 1.86E-01 pCi/g NIA RICHRC5017 

FE-59. -8.45E-02 Ll 1.2E-01 1.2E-01 1.93E-01 pCi/g NIA RICHRC5017 

K-40. 9.62E+00 'J 9.2E-01 1.3E+00 NIA pCi/g NIA RICHRC5017 

MN-54. -1.06E-02 lA 3.1E-02 3.1E-02 5.10E-02 pCi/g NIA RICHRC5017 

RA-224DA. 4.22E-01 7.2E-02 8.4E-02 NIA pCi/g NIA RICHRC5017 

RA-226DA. 3.68E-01 ~ 9.7E-02 1.0E-01 NIA pCi/g NIA RICHRC5017 

RA-228DA. 4.81E-01 2.2E-01 2.3E-01 NIA pCi/g NIA RICHRC5017 

RU-106DA. 2.0SE-01 lA 2.2E-01 2.2E-01 3.75E-01 pCi/g NIA RICHRC5017 

TH-228DA. 4.20E-01 1.SE-01 1.6E-01 NIA pCi/g NIA RICHRC5017 

TH-232DA. 6.22E-01 2.7E-01 2.8E-01 NIA pCi/g NIA RICHRC5017 

ALPHA 5.70E+00 3.7E+00 3.7E+O0 5.11E+O0 pCi/g 100.00% RD3222 

BETA 8.08E+02 1.8E+01 5.6E+01 3.68E+00 pCi/g 100.00% RD3222 

STRONTIUM 4.01E+02 2.SE+01 1.1E+02 1.76E+01 pCi/g 68.50% RICHRC5006 

010 l,fl:;[f~ 1 / ti <o 00000~ 



IJJ\ ~uanterra 
Emironmental 
Services 

SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

ITAS-RICHLAND 

60112903 

B0GL81 

l ~ 

COUNTING TOTAL 

SOG: W0867 

MATRIX: SOIL 

DATE RECEIVED: 1/10/9610:30:00 AM 

REPORT 
ISOTOPE RESULT ERROR ( 2 s) ERROR ( 2 s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: 125 I 

0 11 j,f(l.:J 3fa1/q b 

000016 



Quanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0B67 

LAB SAMPLE ID: 60112904 MATRIX: SOIL 

CLIENT ID: B0GLB3 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 6.42E-01 2.SE-01 2.6E-01 2.44E-01 pCi/g 79.60% RICHRC5030 

U-235 -4.22E-03U::f 5.1E-02 5.1E-02 1.65E-01 pCi/g 79.60% RICHRC5030 

U-238 4.35E-01 2.1E-01 2.1E-01 2.09E-01 pCi/g 79.60% RICHRC5030 

PU-238 0.00E+O0 U 7.0E-02 7.4E-02 1.81E-01 pCi/g 71.50% RICHRC5010 

PU239140 2.46E-02 U 8.SE-02 8.SE-02 1.81E-01 pCi/g 71.50% RICHRC5010 

CE-144. -4.BSE-02 t-' 2.0E-01 2.0E-01 3.13E-01 pCi/g NIA RICHRC5017 

C0-58. 8.97E-03 U 5.1E-02 5.1E-02 8.53E-02 pCi/g NIA RICHRC5017 

CO-60. 1.57E+00 1.1E-01 1.9E-01 NIA pCi/g NIA RICHRC5017 

CS-134. -1.3BE-02 U 3.3E-02 3.3E-02 5.39E-02 pCi/g · NIA RICHRC5C17 

CS-137DA. 5.87E-02 6.0E-02 6.0E-02 NIA pCi/g NIA RICHRC5017 

EU-152. 2.0SE+00 1.SE-01 2.7E-01 NIA pCi/g NIA RICHRC5017 

EU-154. 1.64E-01 U 1.2E-01 1.2E-01 2.09E-01 pCi/g NIA RICHRC5017 

EU-155. 9.12E-02 U 1.0E-01 1.0E-01 1.64E-01 pCi/g NIA RICHRC5017 

FE-59. -1.31E-01 l) 1.4E-01 1.4E-01 2.17E-01 pCi/g NIA RICHRC5017 

K-40. 8.03E+O0 J 1.1E+00 1.3E+00 NIA pCi/g NIA RICHRC5017 

MN-54. 3.15E-03 \A 4.1E-02 4 .1E-02 6.73E-02 pCi/g NIA RICHRC5017 

RA-224DA. 4.73E-01 9.0E-02 1.0E-01 NIA pCi/g NIA RICHRC5017 

RA-226DA. 4.15E-01 J" 1.4E-01 1.SE-01 NIA pCi/g NIA RICHRC5017 

RU-106DA. 1.53E-01 \A 3.0E-01 3.0E-01 5.09E-01 pCi/g NIA RICHRC5017 

TH-228DA. 4.06E-01 1.7E-01 1.7E-01 NIA pC!/g NIA RICHRC5017 

TH-232DA. 5.04E-01 2.6E-01 2.7E-01 NIA pCi/g NIA RICHRC5017 

ALPHA 5.52E+O0 3.4E+00 3.SE+00 4.0SE+00 pCi/g 100.00% RD3222 

BETA 5.30E+02 1.5E+01 3.8E+01 3.72E+00 pCi/g 100.00% RD3222 

STRONTIUM 2.26E+02 1.3E+01 6.7E+01 8.16E+00 pCi/g 88.80% RICHRC5006 

012 ~13}zifib 000011 



SAMPLcRESUL TS 

LAB NAME: SDG: 

LAB SAMPLE ID: MATRIX: 

IA}' ~uanterra 

W0867 

SOIL 

Environmental 
Serl'ices 

CLIENT ID: 

ITAS-RICHLAND 

60112904 

B0GLB3 DATE RECEIVED: 1/10/96 10:30:00 AM 

COUNTING TOTAL 
ISOTOPE RESULT ERROR ( 2 s) ERROR ( 2 s) MDA 

Number of Results: 124 I 

REPORT 
UNIT YIELD 

METHOD 
NUMBER 

013 ft¼ 3jz'1j1& 
£000012 



96 I 3ll77 .. 2209 
Quanterra 

Environmental 
Services 

SAMPLE .RES UL TS 

LAB NAME: IT AS-RICHLAND SOG: W0867 

LAB SAMPLE ID: 60112905 MATRIX: SOIL 

CLIENT ID: BOGLB4 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 3.54E-01 1.3E-01 1.SE-01 5.81E-02 pCi/g 81 .30% RICHRC5030 

U-235 7.63E-03 U ::f" 2.6E-02 2.6E-02 7.18E-02 pCi/g 81.30% RICHRC5030 

U-238 5.31E-01 1.6E-01 1.9E-01 6.34E-02 pCi/g 81.30% RICHRC5030 

PU-238 1.42E-02 U 2.8E-02 2.9E-02 3.85E-02 pCi/g 74.90% RICHRC5010 

PU239140 -2.28E-03 IA 3.2E-03 3.2E-03 6.S0E-02 pCi/g 74.90% R1CHRC5010 

CE-144. -1.31E-01 Li\ 2.0E-01 2.0E-01 3.12E-01 pCi/g NIA RICHRC5017 

CO-58. 8.89E-03 (;\ 4.9E-02 4.9E-02 8.23E-02 pCi/g NIA RICHRC5017 

CO-60. 1.43E+00 1.0E-01 1.8E-01 NIA pCl/g NIA RICHRC5017 

CS-134. -1.37E-02 U 3.2E-02 3.3E-02 5.32E-02 pCilg NIA RICHRC5017 

CS-137OA. 3.37E-02 Ll 3.4E-02 3.4E-02 5.97E-02 pCi/g NIA RICHRC5017 

EU-152. 7.03E-01 1.0E-01 1.3E-01 1.94E-01 pCi/g NIA RICHRC5017 

EU-154. 1.29E-01 U 9.0E-02 9.1E-02 1.67E-01 pCi/g NIA RICHRC5017 

EU-155. -2.31E-02 U 1.0E-01 1.0E-01 1.64E-01 pCi/g NIA RICHRC5017 

FE-59. -1 .27E-01 U 1.3E-01 1.3E-01 2.0SE-01 pCi/g NIA RICHRC5017 

K-40. 7.93E+O0 J· 1.0E+00 1.3E+00 NIA pCi/g NIA RICHRC5017 

MN-54. 2.34E-02 lX 3.8E-02 3.8E-02 6.53E-02 pCi/g NIA RICHRC5017 

RA-224DA. 4.77E-01 9.2E-02 1.0E-01 NIA . pCi/g NIA RICHRC5017 

RA-226DA. 3.04E-01 :J 1.2E-01 1.3E-01 NIA pCi/g NIA RICHRC5017 

RU-106DA. -1 .62E-01 u 3.0E-01 3.0E-01 4.98E-01 pCi/g NIA RICHRC5017 

TH-228DA. 4.98E-01 1.6E-01 1.7E-01 NIA pCi/g NIA RICHRC5017 

TH-232DA. 1.56E-01 3.7E-01 3.7E-01 NIA pCl/g NIA RICHRC5017 

ALPHA 6.80E+OO 3.9E+00 4.0E+00 4.88E+0O pCi/g 100.00% RD3222 

BETA 4.91E+02 1.4E+01 3.5E+01 4.0SE+O0 pCi/g 100.00% RD3222 

STRONTIUM 2.00E+02 4.2E+00 5.9E+01 1.01E+00 pCi/g 90.80% RICHRC5006 

014 ~f? 3/zt/1&; eOO0O13 



SAMPLE RESULTS 

LAB NAME: SDG: 

LAB SAMPLE ID: MATRIX: 

Ill\ ~uanterra 

W0867 

SOIL 

Environmental 
Services 

CLIENT ID: 

ITAS-RICHLAND 

60112905 

B0GLB4 DATE RECEIVED: 1/10/96 10:30:00 AM 

COUNTING TOTAL 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MCA 

Number of Results: 124 I 

015 

REPORT 
UNIT YIELD 

METHOD 
NUMBER 



If!\ ,euanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112906 MATRIX: SOIL 

CLIENT ID: B0GLBS DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 3.48E-01 1.3E-01 1.4E-01 6.25E-02 pCi/g 86.10% RICHRC5030 

U-235 1.69E-02 UJ° 3.3E-02 3.4E-02 7.25E-02 pCi/g 86.10% RICHRC5030 

U-238 5.00E-01 1.6E-01 1.7E-01 9.33E-02 pCi/g 86.10% RICHRC5030 

PU-238 -2.57E-03 I) 5.2E-03 5.2E-03 6.16E-02 pCi/g 78.50% RICHRC5010 

PU239140 0.00E+00 U 0.0E+00 3.9E-02 3.48E-02 pCi/g 78.50% RICHRC5010 

CE-144. -9.15E-02 U 1.3E-01 1.3E-01 2.03E-01 pCi/g NIA RICHRC5017 

C0-58. -3.91E-02 lA 4.2E-02 4.2E-02 6.87E-02 pCi/g NIA RICHRC5017 

C0-60. 5.46E-01 7.SE-02 9.3E-02 NIA pCi/g NIA RICHRC5017 

CS-134. 3.10E-03 lA 2.SE-02 2.SE-02 4.64E-02 pCi/g NIA RICHRC5017 

CS-137DA. 3.48E-02 U 3.1E-02 3.1E-02 5.29E-02 pCi/g NIA RICHRC5017 

EU-152. 2.16E-01 7.SE-02 7.SE-02 1.33E-01 pCi/g NIA RICHRC5017 

EU-154. 4.56E-02 U 9.0E-02 9.0E-02 1.59E-01 pCi/g NIA RICHRC5017 

EU-155. 2.12E-02 L\ 6.SE-02 6.SE-02 1.04E-01 pCi/g NIA RICHRC5017 

FE-59. 8.67E-02 tA 1.1E-01 1.1E-01 1.96E-01 pCi/g NIA RICHRC5017 

K-40. 8.62E+00 'Zl° 1.1 E+00 1.4E+00 NIA pCi/g NIA RICHRC5017 

MN-54. 8.78E-03 \A 3.3E-02 3.3E-02 5.63E-02 pCi/g NIA RICHRC5017 

RA-224DA. 5.35E-01 8.SE-02 1.0E-01 NIA pCi/g NIA RICHRC5017 

RA-226DA. 3.SSE-01 ,J 1.2E-01 1.2E-01 NIA pCi/g NIA RICHRC5017 

RU-106DA. 2.45E-01 1J 2.7E-01 2.7E-01 4.68E-01 pCi/g NIA RICHRC5017 

TH-228DA. 5.74E-01 1.6E-01 1.7E-01 NIA pCi/g NIA RICHRC5017 

TH-232DA. 6.82E-01 2.7E-01 2.7E-01 NIA pCi/g NIA RICHRC5017 

ALPHA 5.79E+00 3.7E+00 3.7E+00 4.99E+00 pCi/g 100.00% RD3222 

BETA 6.40E+01 5.4E+00 6.9E+00 3.78E+00 pCi/g 100.00% RD3222 

STRONTIUM 2.77E+01 1.SE+00 8.SE+00 9.90E-01 pCi/g 99.50% RICHRC5006 

016 4-J& 3jvtjt/b '" · -. " i 5 5id a \J. u 



96 \3l)77 .. 2212 

SAMPLE 'RESUL TS 

LAB NAME: S0G: 

LAB SAMPLE ID: MATRIX: 

Quanterra 

W0867 

SOIL 

Environmental 
Services 

CLIENT ID: 

ITAS-RICHLAND 

60112906 

B0GLB6 DATE RECEIVED: 1/10/96 10:30:00 AM 

COUNTING TOTAL 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA 

Number of Results: 124 I 

017 

REPORT 
UNIT YIELD 

METHOD 
NUMBER 



IJJ\ ~uanterra 
Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112907 MATRIX: SOIL 

CLIENT ID: B0GL88 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 5.09E-02 3.2E-02 3.3E-02 2.54E-02 pCi/g 88.60% RICHRC5030 

U-235 3.24E-03 l,\J" 9.7E-03 9.7E-03 2.54E-02 pCi/g 88.60% RICHRC5030 

U-238 2.78E-02 2.3E-02 2.4E-02 2.18E-02 pCi/g 88.60% RICHRC5030 

PU-238 -1.0SE-03 lA 2.1E-03 . 2.1E-03 2.52E-02 pCi/g 83.30% RICHRC5010 

PU239140 -1.0SE-03 L\ 2.1E-03 2.1E-03 2.52E-02 pCi/g 83.30% RICHRC5010 

CE-144. -3.09E-02 l;\ 7.2E-02 7.3E-02 1.14E-01 pCi/g NIA RICHRC5017 

CO-58. -1.30E-02 lJ\ 2.SE-02 2.6E-02 4.27E-02 pCi/g NIA RICHRC5017 

CO-60. -8.18E-03 lA 2.3E-02 2.3E-02 3.81E-02 pCi/g NIA RICHRC5017 

CS-134. -1.13E-02 LA_ 1.8E-02 1.8E-02 2.98E-02 pCi/g . NIA RICHRC5017 

CS-137DA. -7.21E-03 (,.\ 2.1E-02 2.1E-02 3.28E-02 pCi/g NIA RICHRC5017 

EU-152. 4.72E-02 U 4.SE-02 4.SE-02 7.BSE-02 pCi/g NIA RICHRC5017 

EU-154. -4.81 E-03 lA 6.2E-02 6.2E-02 1.07E-01 pCi/g NIA RICHRC5017 

EU-155. -4.61E-03 L,\ 3.3E-02 3.3E-02 5.18E-02 pCi/g NIA RICHRC5017 

FE-59. 2.32E-02 U 6.2E-02 6.2E-02 1.09E-01 pCi/g NIA RICHRC5017 

K-40. 4.19E+00 ;J 4.7E-01 6.3E-01 1.03E+00 pCi/g NIA RICHRC5017 

MN-54. 2.0SE-02 t) 2.2E-02 2.2E-02 3.85E-02 pCi/g NIA RICHRC5017 

RA-224DA. 1.25E-01 5.0E-02 5.2E-02 NIA pCi/g NIA RICHRC5017 

RA-226DA. 1.16E-01 ~ 4.3E-02 4.4E-02 7.97E-02 pCi/g NIA RICHRC5017 

RU-106DA. -9.63E-03 lA 1.6E-01 1.6E-01 2.75E-01 pCi/g NIA RICHRC5017 

TH-228DA. 3.04E-01 1.0E-01 1.0E-01 NIA pCi/g NIA RICHRC5017 

TH-232DA. 1.34E-01 lA 1.2E-01 1.2E-01 2.00E-01 pCi/g NIA RICHRC5017 

ALPHA -9.06E-01 U 1.1E+00 1.2E+00 4.87E+00 pCi/g 100.00% RD3222 

BETA 1.53E+00 M 1.9E+00 1.9E+00 4.00E+00 pCi/g 100.00% RD3222 

STRONTIUM -1.30E-02 U 3.6E-02 3.7E-02 1.24E-01 pCi/g 97.40% RICHRC5006 

018 ft[, 3fr/q~ . 008017 



Quanterra 
Environmental 
Services 

SAMPLE"RESUL TS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

IT AS-RICHLAND 

60112907 

B0GL88 

COUNTING TOTAL 

SDG: W0867 

MATRIX: SOIL 

DATE RECEIVED: 1/10/96 10:30:00 AM 

REPORT 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: 124 I 

019 



9613ll77 .22 l5 
IA~ ,:euanterra 

Environmental 
Sen'ices 

SAMPLE 'RES UL TS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112908 MATRIX: SOIL 

CLIENT ID: BOGLCO DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 4.54E-01 9.0E-02 1.1E-01 2.02E-02 pCi/g 93.70% RICHRC5030 

U-235 2.91 E-02 T 2.3E-02 2.4E-02 2.49E-02 pCi/g 93.70% RICHRC5030 

U-238 4.18E-01 8.SE-02 1.1E-01 2.20E-02 pCi/g 93.70% RICHRC5030 

PU-238 5.89E-03 l;\ 1.2E-02 1.2E-02 1.59E-02 pCi/g 70.70% RICHRC5010 

PU239140 1.03E-02 U 1.7E-02 1.7E-02 2.93E-02 pCi/g 70.70% R1CHRC5010 

CE-144. -1.73E-01 l,\ 1.3E-01 1.3E-01 1.98E-01 pCi/g NIA RICHRC5017 

C0-58. 7.25E-03 LA 4.1E-02 4.1E-02 7.00E-02 pCl/g NIA RICHRC5017 

CO-60. 1.48E+00 1.1E-01 1.9E-01 NIA pCi/g NIA RICHRC5017 

CS-134. -2.96E-02 lA 2.9E-02 2.9E-02 4.70E-02 pCi/g NIA RICHRC5017 

CS-137DA. -1.48E-02 U 3.2E-02 3.2E-02 5.06E-02 pCi/g NIA RICHRC5017 

EU-152. 1.86E-03 (J. 7.SE-02 7.SE-02 1.26E-01 pCi/g NIA RICHRC5017 

EU-154. 6.76E-02 I.A 9.4E-02 9.4E-02 1.63E-01 pCi/g NIA RICHRC5017 

EU-155. -2.03E-02 U 6.SE-02 6.SE-02 9.99E-02 pCi/g NIA RICHRC5017 

FE-59. -4.88E-02 \.A 1.2E-01 1.2E-01 2.01E-01 pCi/g NIA RICHRC5017 

K-40. 1.24E+01 J 1.1E+0O 1.7E+O0 NIA pCi/g NIA RICHRC5017 

MN-54. 1.52E-02 t,.\ 3.7E-02 3.7E-02 6.38E-02 pCi/g NIA RICHRC5017 

RA-224DA. 6.27E-01 8.3E-02 1.0E-01 NIA pCi/g NIA RICHRC5017 

RA-226DA. 3.40E-01 J'" 1.3E-01 1.3E-01 NIA pCi/g NIA RICHRC5017 

RA-228DA. 4.34E-01 2.SE-01 2.7E-01 NIA pCi/g NIA RICHRC5017 

RU-106DA. 5.41 E-02 u 2.7E-01 2.7E-01 4.69E-01 pCi/g NIA RICHRC5017 

TH-228DA. 5.67E-01 1.SE-01 1.7E-01 NIA pCi/g NIA RICHRC5017 

TH-232DA. 6.16E-01 3.SE-01 3.SE-01 NIA pCi/g NIA RICHRC5017 

ALPHA 4.53E+0O l) 3.SE+0O 3.SE+00 5.44E+0O pCi/g 100.00% RD3222 

BETA 6.0SE+01 5.3E+0O 6.6E+00 3.68E+00 pCi/g 100.00% RD3222 

STRONTIUM 1.60E+01 4.SE-01 4.6E+O0 Q 121jE-01 pCi/g 87.3t RICHRC5006 

f-1((:, 3/cii 1b 000019 



SAMPLE ~ESUL TS 

LAB NAME: SDG: 

LAB SAMPLE ID: MATRIX: 

Quanferra 

W0867 

SOIL 

Environmental 
Services 

CLIENT ID: 

IT AS-RICHLAND 

60112908 

B0GLC0 DA TE RECEIVED: 1/10/96 10:30:00 AM 

COUNTING TOTAL 
ISOTOPE RESULT . ERROR ( 2 s) ERROR ( 2 s) MDA 

Number of Results: 125 I 

REPORT 
UNIT YIELD 

METHOD 
NUMBER 

0 21 ~? 3/-vr fl.~ 
000020 



9613ll77 .. zz 17 
If!' ~uanterra 

Environmental 
Services 

SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112901 MATRIX: SOIL 

CLIENT ID: BOGL97 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MCA UNIT YIELD NUMBER 

U-234 1.36E+0O 8.3E-01 8.SE-01 9.74E-01 pCi/g 83.20% RICHRC5030 

U-235 -2.1 0E-01 Ll ~ 1. 9E-01 1.9E-01 9.74E-01 pCi/g 83.20% RICHRC5030 

U-238 7.76E-01 (J 6.SE-01 6.6E-01 9.01E-01 pCUg 83.20% RICHRC5030 

PU-238 3.81E+0O 1.4E+O0 1.4E+00 8.76E-01 pCi/g 68.00% RICHRC5010 

PU239140 2.41E+01 3.4E+O0 4.2E+00 3.22E-01 pCUg 68.00% RICHRC5010 

AM-241 . 1.42E+01 2.7E+O0 3.1E+00 NIA pCi/g NIA RICHRC5017 

CE-144. 2.36E+0O I.A 1.7E+O0 1.7E+00 2.82E+O0 . pCi/g NIA RICHRC5017 

CO-58. 2.68E-01 U 7.7E-01 7.7E-01 1.25E+O0 pCi/g NIA RICHRC5017 

CO-60. 3.79E+02 2.8E+00 3.8E+01 NIA pCUg NIA RICHRC5017 

CS-134. 6.33E-01 U 3.9E-01 4.0E-01 6.53E-01 pCilg NIA RICHRC5017 

CS-137DA. 5.73E+02 2.BE+00 5.7E+01 NIA pCUg NIA RICHRC5017 

EU-152. -3.15E-01 U 1.2E+00 1.2E+00 1.89E+OO pCUg NIA RICHRC5017 

EU-154. 2.86E+0O 9.SE-01 9.9E-01 1.67E+O0 pCUg NIA RICHRC5017 

EU-155. 2.02E+00 9.2E-01 9.SE-01 1.S0E+0O pCi/g NIA RICHRC5017 

FE-59. 2.36E-01 lA 2.4E+0O 2.4E+00 3.93E+0O pCUg NIA RICHRC5017 

K-40. 1.25E+01 :r 3.SE+00 3.7E+00 NIA pCUg NIA RICHRC5017 

MN-54. 2.74E+0O 8.0E-01 8.SE-01 NIA pCUg NIA RICHRC5017 

RA-226DA. 1.58E+00 8.0E-01 8.1E-01 1.33E+0O pCUg NIA RICHRC5017 

RU-106DA. 2.44E+0O LA 4.1E+O0 4.1E+00 6.74E+00 pCUg NIA RICHRC5017 

TH-228DA. 5.35E-01 lA 1.2E+00 1.2E+00 2.03E+OO pCUg NIA RICHRC5017 

TH-232DA. -1.67E-01 l,\ 2.7E+0O 2.7E+00 4.34E+0O pCUg NIA RICHRC5017 

ALPHA 3.98E+01 8.7E+00 9.7E+00 5.00E+00 pCUg 100.00% RD3222 

BETA 3.17E+03 3.6E+01 2.1E+02 4.00E+00 pCi/g 100.00% RD3222 

STRONTIUM 1.34E+03 7.8E+01 4.1E+02 3.89E+01 pCi/g 100.00% RICHRC5006 

022 µ£€7 J/zt/C?~ 
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SAMPLE RESULTS 

LAB NAME: 

LAB SAMPLE ID: 

CLIENT ID: 

IT AS-RICHLAND 

60112901 

B0GL97 

COUNTING TOTAL 

SOG: W0867 

MATRIX: SOIL 

DATE RECEIVED: 1/10/96 10:30:00 AM 

REPORT 
ISOTOPE RESULT ERROR ( 2 s) ERROR ( 2 s) MDA UNIT YIELD 

METHOD 
NUMBER 

Number of Results: 124 I 
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SAMPLE RESULTS 

LAB NAME: IT AS-RICHLAND SDG: W0867 

LAB SAMPLE ID: 60112902 MATRIX: SOIL 

CLIENT ID: BOGL99 DATE RECEIVED: 1110196 10:30:00 AM 

COUNTING TOTAL REPORT METHOD 
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT YIELD NUMBER 

U-234 4.51 E-01 U 4.1E-01 4.2E-01 6.06E-01 pCi/g 77.20% RICHRC5030 

U-235 8.46E-02 U'J 2.1 E-01 2.2E-01 4.84E-01 pCi/g 77.20% RICHRC5030 

U-238 5.64E-01 U 4.6E-01 4.7E-01 6.SSE-01 pCi/g 77.20% RICHRC5030 

PU-238 0.00E+00 U 2.2E-01 2.3E-01 5.68E-01 pCi/g 75.20% RICHRC5010 

PU239/40 3.85E-01 IA 4.1 E-01 4.1E-01 5.67E-01 pCi/g 75.20% RICHRC5010 

CE-144. -7.90E-02 U 2.8E-01 2.8E-01 4.51E-01 pCi/g NIA RICHRC5017 

CO-58. -3.00E-02 l.A 5.1E-02 5.1E-02 8.29E-02 pCi/g NIA RICHRC5017 

CO-60. 4.51E+00 1.2E-01 4.7E-01 NIA pCi/g NIA RICHRC5017 

CS-134. -1.07E-02 l,\ 3.1E-02 3.1E-02 5.0SE-02 pCi/g NIA RICHRC5017 

CS-137DA. 5.22E-01 5.9E-02 7.9E-02 NIA pCi/g NIA RICHRC5017 

EU-152. -1.16E-01 \A 9.6E-02 9.7E-02 1.51E-01 pCi/g NIA RICHRC5017 . 
EU-154. 6.21E-03 U 7.8E-02 7.8E-02 1.31 E-01 pCi/g NIA RICHRC5017 

EU-155. 1.56E-02 U 1.6E-01 1.6E-01 2.54E-01 pCi/g NIA RICHRC5017 

FE-59. -1.35E-01 IA 1.3E-01 1.3E-01 2.15E-01 pCi/g NIA RICHRC5017 

K-40. 9.01E+00 J' 8.0E-01 1.2E+00 NIA pCi/g NIA RICHRC5017 

MN-54. -4.66E-04 \.,\ 3.SE-02 3.SE-02 6.0SE-02 pCi/g NIA RICHRC5017 

RA-224DA. 3.53E-01 9.0E-02 9.7E-02 NIA pCi/g NIA RICHRC5017 

RA-226DA. 3.22E-01 J 6.9E-02 7.SE-02 1.24E-01 pCi/g NIA RICHRC5017 

RU-106DA. 1.78E-01 u 2.9E-01 3.0E-01 4.98E-01 pCi/g NIA RICHRC5017 

TH-228DA. 4.09E-01 1.3E-01 1.4E-01 NIA pCi/g NIA RICHRC5017 

ALPHA 6.69E+0O 3.9E+00 4.0E+0O 4.99E+0O pCi/g 100.00% RD3222 

BETA 2.45E+03 3.2E+01 1.6E+02 3.72E+00 pCi/g 100.00% RD3222 

STRONTIUM 1.23E+03 5.9E+01 3.SE+02 3.24E+01 pCi/g 78.40% RICHRC5006 

Number of Results: [ill 024 ttt£1 3frl/q~ 
0.00008 
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Qua11terra Incorporated 
2800 Geo,ge l1'.1slzi11gto11 H'ciy 
Richland, Washington 99352 

509 375-3131 Telephone 
509 375-5590 Fax 

Bechtel Hanford, Inc. 
345 Hills 
Richland, WA 99352 

February 23 , 1996 

Attention: Joan Kessner 

SAP Number 
Date SDG Closed 
Number of Samples 
Sample Type 
SDG Number 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

B95-089 
January 12, 1996 
Eight (8) 
Soil 
W0867 
Summary 

@uanterra 
En,1/Unmental 
Services 

On January 10, 1996, eight soil samples were received by the Quanterra Environmental 
Services Richland Laboratory (QTESRL) for radiochemical analysis. Upon receipt, the 
samples were assigned the following laboratory ID numbers to correspond with the Bechtel 
Hanford, Inc. (BHI) specific IDs: · 

QTESRLIDI BHIID# MATRIX DA TE OF RECEIPT 
60112901 B0GL97 SOIL 01/10/96 
60112902 B0GL99 SOIL 01/10/96 
60112903 B0GLBl SOIL 01/10/96 
60112904 B0GLB3 SOIL 01/10/96 
60112905 B0GLB4 SOIL 01/10/96 
60112906 B0GLB6 SOIL 01/10/96 
60112907 B0GLB8 SOIL 01/10/96 
60112908 B0GLC0 SOIL 01/10/96 

026 
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II. Analytical Results/Methodology 

The analytical results for this report are presented by laboratory sample ID. Each set of data 
includes sample identification information, analytical results and the appropriate associated 
statistical errors. 

The requested analyses were: 

m. Quality Control 

Alpha Spectroscopy 
Plutonium-238, -239/40 by method RICHRC-5010 
Uranium-234, -235, -238 by method RICHRC-5030 
Gamma Spectroscopy 
Gamma Scan by method RICHRC-5017 
Gas Proportional Counting 
Gross Alpha by method IT AS-RD-3222 
Gross Beta by method ITAS-RD-3222 
Strontium-90 by method RICHRC-5006 

The analytical results for each analysis performed under SDG W0867 include a minimum of 
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate. Any 
exceptions have been noted in the "Comments" section. 

Quality control sample results are reported in the same units as sample results, except for alpha 
and beta analysis, where quality control sample results are reported as pCVsample. 

IV. Comments 

Modified detection limits are required for this SAF. 

Alpha Spectroscopy 

Plutonium-238. -239/40 by method RICHRC-5010 
Sample volumes were reduced for many of the samples in the batch due to high screening 
results. All samples meet the RDL or the activity exceeds the MDA using the reduced 
volumes. The LCS, batch blank, sample and sample duplicate (B0GLB8) results are within 

contractual requirements. f-/(l6 --::jz1 /q l 

027 Q A~'"',04 
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Uranium-234, -235, -238 by method RICHRC-5030 

Quanterra 
Environmental 
Services 

Sample volumes were reduced for many of the samples in the batch due to high screening 
results. Samples B0GL97, B0GL99, B0GLBl, and B0GLB3 did not meet the RDL using the 
reduction in volume, counting for the standard 200 minutes. They were recounted for 1000 
minutes to improve the MDA's. Samples B0GL97 and B0GL99 still do not meet the RDL. 
However, since the samples were counted for the maximum 1000 minute count time, the data 
are accepted with the achieved MDA's. Except as noted, the LCS, batch blank, sample and 
sample duplicate (B0GLB8) result~ are within contractual requirements. 

Gamma Spectroscopy 

Gamma Scan by method RICHRC-5017 
Achieved detection limits exceed the RDL for Fe-59 and other isotopes in the samples and 
batch blank. The data are accepted, however, as the samples were counted for the maximum 
1000 minute count time, except for sample B0GL97, which was counted for only 200 minutes 
due to high screening activity. Th-232 is not reported for sample B0GL99 since the Key Line 
was not identified by the ND software. Na-22 was detected in sample B0GLB3, but is not 
reported since it is caused by interference from Eu-154 at 1274 keV. Other isotopes are 
detected in the batch blank and samples, but are not reported either because the result is less 
than two times the associated error or, in the case of Cd-109, it is a known phantom, caused 
by x-ray interference from the cave liners of the detectors. All data are accepted with 
achieved MDA's. Except as noted, the LCS, batch blank, sample and sample duplicate 
(B0GLC0) results are within contractual requirements. 

Gas Proportional Counting 

Gross Alpha by method ITAS-RD-3222 
The LCS, batch blank, sample and sample duplicate (B0GLB8) results are within contractual 
requirements. 

Gross Beta by method ITAS-RD-3222 
The LCS, batch blank, sample and sample duplicate (B0GLB8) results are within contractual 
requirements. 

Strontium-90 by method RICHRC-5006 
Sample B0GL97 was removed from the planchet and was run through the fuming nitric acid 
portion of the procedure again to reduce the planchet precipitate mass to 103.3 % , after the 

initial count showed I 07. I% yield, which was outside of acceptable limits. The ''J{f /"'*Z,l/c'f (:, 
o 2 8 ~, ,.,. .. , .... , D , 
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meets acceptance criteria an,d is reported. Sample B0GLC0 was reanalyzed as the precipitate 
weight was too low on the initial count. The reanalysis data is accepted and reported. The 
LCS, batch blank, sample and sample duplicate (B0GLB8) results are within contractual 
requirements. 

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and 
for completeness, for other than the conditions detailed above. Release of the data contained 
in this hard copy data package has been authorized by the Laboratory Manager or a designee, 
as verified by the following signature. 

Reviewed and approved: 

1¾wkN i/~4 
f' I () 

Suzanne Gaines ~ · 
Project Manager 5_ (, . . 1_ 

J-dJ Y'JC 
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Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Collector 

Project Designation 
130INl1325N SI (Limited Field Investigation) 

Ice Chest No. P-,!- tS:OI 
Shipped To 

QUANTERRA 
Possible Sample Hazards/Remark.I 

Special Handling and/or Storage J J "- I 
IYO I) .h \ \0 I J I A I) l:l 

f 

SAMPLE ANALYSIS 

iPO // .i{ f 
Sample No. Date Sampled 

Soil 

Ot/- ~&L63 

Company Contact 
K. L Sykes I W. S. Thompson 

Sampling Location 

Field Logbook No. 

Olfsitc Property No. 
NIA 

Preservation 

Type of Container 

No. ofContainer{s) 

Volume 

Time Sampled 

1301-N/1325-N Cribs 

NONE NONE 

Glass Glass 

I ,_ I _,,, 

ICP Metals Radio-
Cadmium 
Chromium 
Lead 
Nickel 

y_ 
y 

nuclidcs 
(see note 
#1) 
loO/f2f>1 

>l-
y_ 
'>( 

'>.( 

x:-, 

IOON 

NONE 

Plastic 

20ml. 

Activity 
Scan 

Y--.. 
)<. 

X 
)C 

X , 

Sl'ECIAL INSTllUCfJONS 

Telephone 
I (509) 376-803 t 
SAFNo. 
895-089 
Method of Shipment 
Hand Carry in DOE vehicle. 
Bill of Lading.I Air Bill No. 
NIA 

/ Relinquished By Date/Time Received By 
1 

/ DatefTime SUMMARY DATA DELIVERABLES 

Relinquished By Date/Time Received By DalefTime 

Tille Dale/Time 

Disposed By Date/Time 

0 

~ -00 .1'042 

Page _lor .;l-. 
Data Turnaround 

i 

D Priority 

• Normal 

S • SoU 
SE:1 Sediment 
SO• Solid 
SL• Sludge 
WsWater 
0 =Oil 
A •Air 
OS• Orum Solids 
DI.,. Drum Liquids 
T =T,uue 
Wl•Wipe 
L • Liquid 
V = Vegetation 
y • "'"' 



Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST 

Collector 
W. S. Thomoson 

Project Designation 
l301N/t32SN SI (Limited Field lnvestieation) 

Ice Chest No. 
~01 

Shipped To 
QUANTERRA 

Possible Sample Hazards/Remarks 

Special Handling and/or Storage jp O fJ Jlo ( J Lt1 M 
I 

SAMPLE ANALYSIS 

(,() I 1;;18 
Sample No. 

i(p &)&Lt:>(o Soil 

11 e::o&Lb~ 
-,g t½OG- L-C. o 

Date Sarnoled 

\°d)31lq, 
,~l'Jl lq( 
\:}\~ \q5"" 

Company Contact 
K. L Sykes / W. S. Thompson 
Sampling Location 

1301-N/132S-N Cribs IOON 
Field Logbook No. 

Olfsite Property No. 
NIA 

Preservation 

Type of Container 

No. ofContainer(s) 

Volume 

Time Samoled 

t0l3 
l3d5""° 
oqd.D 
/41'1(, 

EL-127S 

NONE 

Glass 

I 

~QI.~ 
ICPMetals 
Cadmium 
Chromium 
Lead 
Nickel 

NONE NONE 

Glass Plastic 

1 -
:tJ~_) 20ml. 

Radio-
nuclide, 
(see note 
#1) Activity 
U1J/;;J.t} Scan 

'x y 
'i X 

X 

Telephone 
(S09} 376-803 l 

SAFNo. 
B95--089 
Method of Shipment 
Hand CUTV in DOE vehicle. 

Dill of Lading/ Air Bill No. 
NIA 

✓ 'Rellnqulshed By Date/Time Received By ~Date/Time SUMMARY DAT A DELIVERABLES 

Relinquished By Dale/Time Received By V Date/Time 

Tille Date/Time 

Disposed By Date/Time 

Pag~or r}-

Data Turnaround 

D Priority 
• Normal 

Mabix' 

s • Soll 
SE• Sediment 
so• Solid 
SL• Sludge 
W •Water 
0 •OJI 
A cAir 
OS• Orum Solids 
DL • Orum liquids 
T • Tiuue 
Wl•Wlpe 
L • Liquid 
V : ~.!'~.tsllo,i 

a~ -~ LJ ~-
~1 
.....,__ l 

f"-- ~ 
a'; 
'f') -.,,, 
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VALIDATION 
LEVEL: 

PROJECT: ' 

CASE: 

~Gron 
~pha/Bata 

WHC-SD-EN-SPP-001. Rev. 1 

RADIOCHEMICAL DATA VALIDATION CHECKLIST 

A B 

ANALYSES PERFORMED 
• Techneti~99 lxfAJph• 

,tp'ectr0tcopy 

D 

~G•mm• 
Spectr0tcopy 

• "Total UreniUT'll • Rediurn-22 D Tritium a 

AfX:::tLl .. O /so\ L 

E 

1. Completeness . . . . . . . . . . . . . . . . . . . . . . . . • N/A 

Technical verification forms present? ••• • • @No N/A 
Comments: ________________________ _ 

2. lnitial Calibration ••••••••• . . . . . . . . . . . . . . 
lnstruments/detectors calibrated within 

one year of sample analysis? •••••••• •• Yes 
1nitia1 calibration acceptable? •••••• 
St~dards NIST traceable? ••••••• 

. . . •••••• Yes 

•••••••• Yes . . . 
Standards Expired? . . . . . . . . . . . . . . . . . . . . • Yes 

No 

No 

No 

No 
Comments: ________________________ _ 

A-1 033 
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3. Continuing Calibration ••••••••••••••• 

Calibration checked within one week of sample analysis? ••• Yes No 

Calibration check acceptable? •••••••••••••••• Yes No 

Calibration check standards NIST traceable?. 
Calibration check standards expired? •••• ... 

• •• Yes 
• •••• Yes 

\...-,:::oo_,....__ 

Comments: ________________________ _ 

••••••• 0 N/A 

. . (S) No N/A 

Method blank results acceptable? •••••••••••••• Ye ~ N/A 
\. . 

4. Blanks •••••••••••• 

Method blank analyzed? •••••••• 

Analytes detected in method blank? ••••••••••••• Yes No N/A 

Field blank{s) analyzed? • • • • • • • • •• Ye· No N/A 

••••••••••• Yes ® N/A field blank results acceptable? •• 
Analytes detected in field blank(s)? . . -~·® No N/A 
Transcription/Calculation Errors? •••••••••••••• Yes No <!!!!) 
Comments: -------------------------l. iL:l:iDj €-0--ZZtoDA l,Y~'(:C,, d,ote_ckd) IQ 4¼'~, \:l~ ooa 

I I I _ll 

Mf'JCtl ot-< 0 x~lg s , Aw ce q. LlQ. l.~ cu $ 

. . . . . . . . . •• Yes Spike source traceable? •••••••• 
Spike source expired? •••••••• 
Transcription/Calculation Errors? •• 

. . . . •••••••• Yes 
• • • • • • • • • • • • Yes 

Comments: 

No 

No 

No 

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

A-2 
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6. laboratory Control Samples • • • • • • • • • • • • • • • • • D N/A 

lCS analyzed? ••••••••••..•••••••••••• ® No l, N/A 
LCS recoveries acceptable? ••••••••••••••••• Yes C§:JN/A 
lCS traceable? •••••••••• .- •••••••••••• Yes No~(§£;; 
Transcription/Calculation Errors? •••••••••••••• Yes No~ 
Comments: ________________________ _ 

l, :1hb, LCS %~ Qoc Ll--zss '-s&e0 Q>µ-t::s·l<NL, sd::h.L 
-~\ .• ~~it ~ii =1::0:lat~ :"=cl~lfi<'.a 4A..1H.U Ge GN. o SRe. d_~C:1+5 -d~C.!-.LM~J- • 

7. Chemical Recovery ••••••• 

Chemical carrier added? •••••• 
Chemical recovery acceptable?. 
Chemical carrier traceable? •• 
Chemical carrier expired? •••• 
Transcription/Calculation errors? • 

Comments: 

. . . . . 0 N/A 

. .. : .. ~ :: N/A 

• •••••• Yes No 
• •••• Yes No 

• ••••• Yes No 

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

B. Duplicates •••••••• 

Duplicates Analyzed? ••• 
RPD Values Acceptable? •• 

. . . . . 

. . . . . . . . . . . 
Transcription/Calculation Errors? 

Comments: 

. . . . . . 
. . . . . 

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

A-3 
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9. Field QC Samples •••••••••••••••••••••••• • N/A 

Field duplicate sample(s) analyzed? •••••••••••• {Ye;)~, N/A 
Field duplicate RPO values acceptable? •••••••••• Ys N/A 
Field split sample(s) analyzed? •• :_ •••••••••••• Yes No N/A 
Field split RPO values acceptable? ••••••••••••• Yes No ~ 
Performance audit sample(s) analyzed? •••••••••••• Yes No 
Performance audit sample results acceptable? •••••••• Yes No N/A 

Conunents: _____ --,:""----:---~-~-r--------------
\. (lf)fut£t1 \6 a £ QJd du~\1 ccrEe 0{ lli-i...C¾3 11 a912~ (~F mcr~c.Mim+ 
10. Holding Times 

Are sample holding times acceptable? ••••••••••• @ No N/A 
Conunents: _______________________ _ 

11. Results and Detection Limits (Levels D & E) • 

Results reported for all required sample analyses? 
Results supported in raw data? ••••••••••••• 
Results Acceptable? •••••••••••••••••••• 
Transcription/Calculation errors? •••• . . . . . . 
MDA's meet required detection limits? ••••••••• 
Transcription/calculation errors? •••••••••••• 

A-4 036 
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Collllllents: _________________ _ 

Wl l ~ 

(2.fl'-:JC~J ~ l,l-235 it !-Z3Q I R:u.-rDtaDA 
I
C 3,-\3YJ 

(,J-\SZ., :-rb-z.-z5:0A , ::Ib-23-z,DA 
J I 

A-5 
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a, 
I ...... 

soG =, J.JnReo '1- n rs 
COMMENTS: 

FIELD SAMPLE ANALYSIS 
ID TYPE 

~Lq7 flA 
lA 

~--,4.W1VV'w'~ 

(bcu60' ~ 
,I s;., 

W:ilq~ fu 
Ll 

Q_-f1V\"Mc;\ 

Gro½.~ p 
\ V fr 

(li1L~\ P,A 
•. Ll 

C 1 to--Yl t'\" Ct 

Q,(Cf.>S 0 f_, 

' I ~\ 

6~Lb6 fu 
I ,v LA 

IIOLDirlG TIME SUMMARY 

I V/\LID/\TOR:~DI ME'&(;~t)~ )I Ot\TE:~/q(d_ - PAGE. _Lor-_Q_ 

. 
PREP. /\NALYSIS 

O/\TE D/\TE · DATE HOLDING HOLDING 
SAMPLED Pf'l[P/\f'lED /\NAL YZED TIME, DAYS TIME, DAYS QUALIFIER 

\Z- lq/qS \It\ q (_p 2-( 13/qt_p 23 -~3 ncf\J_ 
I Uttllt(o -zj,y_/ Cf (.o 2--3 ;~ '--I n orw 

l/1 \ /9. lo \ fz:3/q~ 2-""5 l-Z. . ·noAP 
l / ( \ {Cito l/23/9~ 2.-S lZ. {\<t)(\j___ 

\ I l/ ll (qto . 2'iq/q(JJ ·2-3 z~ f\{'A..Q 

LZ/zo/q'6 -Z/( 3/q {.o z_z... 3~ {\C)(\j_ 

·2/1~ /0ftJ z,z 3L/ 
r 

f\61\JL 
l/23/c:;0 -z_.z_ LL (\C)(\_L 

l /2:5/0/.t; 2;2- l-Z. V\0Af 
\ I zJO, /C/.(f) z-z__ 29 '(\('.)(U__ 

L2/zc/cr3 z/13/°'lP ·zz_ 3 -~ (lQ{U_ 
~ 2/14 /C/~ zz.. 3L-} f\OILL 
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BLANK ·RESULTS 

LAB NAME: IT AS-RICHLAND 

LAB SAMPLE ID: P0112918 

COUNTING TOTAL 
ISOTOPE RESULT ERROR (2s) ERROR (2s) 

U-234 3.51E-03 1.0E-02 1.0E-02 

U-235 -2.06E-03 1.8E-03 1.9E-03 

U-238 4.33E-03 1.0E-02 1.0E-02 

PU-238 -1.01E-03 2.0E-03 2.0E-03 

PU239/40 5.03E-03 1.0E-02 1.0E-02 

CE-144. 5.56E-02 6.4E-02 6.4E-02 

CO-58. -3.28E-02 2.4E-02 2.4E-02 

CO-60. 6.57E-03 1.BE-02 1.SE-02 

CS-134. 6.32E-03 1.SE-02 1.SE-02 

CS-137DA. 1.04E-02 1.6E-02 1.6E-02 

EU-152. -1.94E-02 4.0E-02 4.0E-02 

EU-154. -2.74E-02 5.2E-02 5.3E-02 

EU-155. -1.35E-02 3.2E-02 3.2E-02 

FE-59. -8.21E-02 6.7E-02 6.SE-02 

K-40. ~ 3.4E-01 4.6E-01 

MN-54. 1.77E-02 1.BE-02 1.9E-02 

RA-226DA. ~ 3.7E-02 4.0E-02 

RU-106DA. -2.30E-02 1.SE-01 1.SE-01 

TH-228DA. 7.66E-02 5.9E-02 5.9E-02 

TH-232DA. 7.S0E-02 9.4E-02 9.4E-02 

ALPHA 5.96E-03 3.0E-02 3.0E-02 

BETA 1.16E+0O 4.8E-01 4.9E-01 

STRONTIUM 7.34E-02 5.4E-02 5.SE-02 

Number of Results: 123 l 

SDG: 

MATRIX: 

MCA 

2.75E-02 

2.91E-02 

2.36E-02 

2.41E-02 

1.36E-02 

1.09E-01 

3.77E-02 

3.15E-02 

2.66E-02 

2.79E-02 

6.48E-02 

8.68E-02 

5.20E-02 

1.02E-01 

7.38E-01 

3.17E-02 

7.00E-02 

2.40E-01 

N/A 

1.57E-01 

8.16E-02 

8.51E-01 

1.41E-01 

IJJ\ ,euanterra 

REPORT 
UNIT 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCVg 

pCi/g 

pCi/g 

pCi/g 

pCi/g 

pCi/sa 

pCi/sa 

pCi/g 

Environmental 
Services 

W0867 

SOIL 

METHOD 
YIELD NUMBER 

81.90% RICHRC5030 

81.90% RICHRC5030 

81.90% RICHRC5030 

80.40% RICHRC5010 

80.40% RICHRC5010 

N/A RICHRC5017 

NIA RICHRC5017 

NIA RICHRC5017 

N/A RICHRC5017 

NIA RICHRC5017 

N/A RICHRC5017 

N/A RICHRC5017 

N/A RICHRC5017 

NIA RICHRC5017 

NIA RICHRC5017 

N/A RICHRC5017 

NIA RICHRC5017 

NIA RICHRC5017 

N/A RICHRC5017 

NIA RICHRC5017 

100.00% RD3222 

100.00% RD3222 

85.30% . RICHRC5006 

041 rl£6 3fa'/q& 
008023 
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LABO RA TORY CONTROL SAMPLE 

LAB NAME: IT AS-RICHLAND SDG: 

LAB SAMPLE ID: P011291S MATRIX: 

COUNTING TOTAL REPORT 
ISOTOPE RESULT ERROR (2 s) ERROR (2 s) MDA UNIT 

U-234 1.46E+0O 1.7E-01 2.9E-01 3.46E-02 pCi/g 

U-235 3.51E-02 2.SE-02 2.SE-02 2.59E-02 pCi/g 

U-238 1.68E+O0 1.9E-01 3.3E-01 3.21E-02 pCi/g 

PU239/40 3.11E+O0 2.SE-01 4.7E-01 2.49E-02 pCi/g 

CS-137OA. 1.26E+00 1.2E-01 1.7E-01 N/A pCi/g 

RA-226OA. 1.60E+00 1.SE-01 2.4E-01 NIA pCi/g 

ALPHA 4.0SE+00 4.0E-01 7.9E-01 8.57E-02 pCi/sa 

BETA 1.42E+01 1.2E+00 1.SE+00 7.93E-01 pCi/sa 

STRONTIUM 5.35E+00 2.SE-01 1.6E+00 1.35E-01 pCi/g 

Number of Results: Li 

IJ~ ,euanterra 

W0867 

SOIL 

YIELD 

87.40% 

87.40% 

87.40% 

84.30% 

N/A 

NIA 

100.00% 

100.00% 

96.70% 

Environmental 
Services 

EXPECTED 

1.62E+00 

RECOVE 

89.94% 

7.41E-02 C47.37°;:: 

1.70E+00 98.75% 

3.39E+00 91.83% 

1.45E+00 86.69% 

2.16E+00 74.07% 

4.53E+00 89.47% 

1.36E+01 104.40% 

6.06E+00 88.34% 

042 tt(l7 ¥!/0 
000025-. 
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MEMORANDUM 

TO: 1301N/1325N LWDF Vadose Zone Characterization 
Project QA Record ,~ 

FR: Heidi Gregerson, Golder Associates Inc.\:~ 

March 21, 1996 

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE 
W0867-QES (943-1610.124 867INO.NR1) 

INTRODUCTION 

This memo presents the results of data validation for the analysis indicated below on data 
package W0867-QES prepared by Quanterra Environmental Services. Sample information 
is provided in the following table. 

SAMPLE ID COMMENTS ANALYSIS MEDIA 

B0GLB1 INORGANICS SOIL 
B0GLB3 SOIL 
B0GLB4 FIELD DUPLICATE SEE ATTACHMENT 4 SOIL 
B0GLB6 SOIL 
B0GLB8 EQUIPMENT BLANK SOIL 
B0GLCO SOIL 
B0GL97 SOIL 
B0GL99 SOIL 

Data validation was conducted to level C in accordance with the WHC statement of work 
(WHC 1994) and validation procedures (WHC 1993). Attachments 1 through 5 provide the 
following information as indicated below: 

Attachment 1. Glossary of Data Reporting Qualifiers 
Attachment 2. Summary of Data Qualifications 
Attachment 3. Qualified Data Summary and Annotated Laboratory Reports 
Attachment 4. Laboratory Narrative and Chain-of-Custody Documentation 
Attachment 5. Data Validation Supporting Documentation 

DA TA QUALITY OBJECTIVES 

This section presents a summary of the data quality in terms of the referenced validation 
criteria. 

Precision. Goals for precision were met, with the exception of those deficiencies listed 
below. 

Accuracy. Goals for accuracy were met, with the exception of those deficiencies listed 
below. 

Detection Limits. Detection limit goals were met for all sample results. 00 ~ 



Data Package ID: W0867-OES Analvsis: INORGANICS 

Completeness. The data package was complete for all requested analyses. A total of eight 
samples ,,vere validated in this data package with a total of 32 determinations reported, all 
of which were deemed valid. This resu'fts in a completeness of 100%, which meets the 90% 
objective of the work plan. 

MAJOR DEFICIENCIES 

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

MINOR DEFICIENCIES 

The following minor deficiencies were identified during data validation which required 
qualification of data: 

Spike Sample 

• The percent recovery for chromium and nickel was outside the control limit 
and associated samples were qualified. Attachments 2 and 5 provide a 
summary of samples affected, data qualifications applied and supporting 
documentation. 

Duplicate 

• The RPDs for chromium and nickel were outside the control and associated 
samples were qualified. Attachments 2 and 5 provide a summary of samples 
affected, data qualifications applied and supporting documentation. 

FIELD QC 

• Sample B0GLB8 was identified as an equipment blank with chromium 
detected. Qualification of data is not required based on field QC. 

• Sample B0GLB4 was identified as a field duplicate of sample B0GLB3. The 
RPDs were evaluated and determined to be within control limits. 

REFERENCES 

WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 
2, 1993. Westinghouse Hanford Company, Richland, Washington. 

WHC 1994, Environmental and Waste Characterization Analytical Data Validation, 
Purchase Order MSH-SWV-315905; Validation Statement of Work, Revision 1.0, September 
7, 1994; Westinghouse Hanford Company, Richland, Washington. 
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ATTACHMENT 1 

GLOSSARY OF DATA REPORTING QUALIFIERS 
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WHC-SD-EN-SPP-002, REV.2 

Glossary of Inorganic Data Reporting Qualifiers. 

B - Indicates the constituent was analyzed for and detected. The concentration reported 
is less than the contract required detection limit (CRDL) but greater than the 
instrument detection limit (IDL). The associated data should be considered usable for 
decision making purposes. 

U - Indicates the constituent was analyzed for and not detected. The concentration 
reported is the sample detection limit corrected for aliquot size, dilution and percent 
solids (in the case of solid matrices) by the laboratory. The associated data should be 
considered usable for decision making purposes. 

UJ - Indicates the constituent was analyzed for and not detected. Due to a minor quality 
control deficiency identified during data validation the concentration may not 
accurately reflect the sample detection limit. The associated data have been qualified 
as estimated but should be considered usable for decision making purposes. 

BJ - Indicates the constituent was analyzed for and detected at a concentration less than 
the contract required detection limit (CRDL) but greater than the instrument detection 
limit (IDL). Due to a minor quality control deficiency identified during data validation 
the associated data have been qualified as estimated, but should be considered usable 
for decision making purposes. 

J - Indicates the constituent was analyzed for and detected. Due to a minor quality 
control deficiency identified during data validation the associated data have been 
qualified as estimated, but should be considered usable for decision making purposes. 

UR - Indicates the constituent was analyzed for and not detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

R - Indicates the constituent was analyzed for and detected. Due to a major quality 
control deficiency identified during data validation, the associated data have been 
qualified as unusable for decision making purposes. 

00 ~ 
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ATTACHMENT 2 

SUMMARY OF DATA QUALIFICATIONS 
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WHC-SD-EN-SPP-002. REV.2 

DATA QUALIFICATION SUMMARY - FORM B-7 

SDG:W0867-QES REVIEWER: DATE: PAGEJ_OF_l 
H. Gregerson 3-21-96 

COMMENTS: INORGANICS 

COMPOUND/ ANAL YTE QUALIFIER SAMPLES REASON 
AFFECTED 

CHROMIUM J/BJ ALL MS RECOVERY AND 
DUPLICATE RPO WAS 
ABOVETHE 
CONTROL LIMIT 

NICKEL J 
B0GLB1 MS RECOVERY AND 
B0GLB3 DUPLICATE RPO WAS 
B0GLB4 ABOVETHE 
B0GLB6 CONTROL LIMIT 
B0GLCO 
B0GL97 
B0GL99 

006 
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ATTACHMENT 3 

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS 
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Vi1lidi1ted Data Summary, Data Package: W0867-QES 

Sample# B0GLB1 B0GLB3 B0GLB4 B0GLB6 B0GLB8 B0GLCO B0GL97 B0GL99 

Date 12/20/95 12/22/95 12/22/95 12/27/95 12/27/95 12/28/95 12/19/95 12/20/95 

Location 

Depth 17.0-19.0 ft 24.0-26.0 ft 24.0-26.0 ft 39 .0-41.0 ft 59 .5-61.5 ft 8.0-10.0 ft 10.0-12.0 ft 

Type SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
Comments Field Duplicate Equipment Blank 

Parameter Units Results Q Results Q Results Q Results Q Results Q Results Q Results Q Results Q 
CADMIUM MG/KG 0.350 u 0.350 u 0.350 u 0.090 u 0.080 u 0.360 u 0.360 u 0.360 u 

CHROMIUM MG/KG 3.200 J 5.000 J 3.600 J 1.700 J 0.240 BJ 12.200 J 8.900 J 6.200 J 
LEAD MG/KG 1.700 1.600 1.700 1.200 0.100 u 3.200 2.700 1.900 -

NICKEL MG/KG 4.600 J 5.500 J 4.500 J 3.400 J 0.400 u 11 .900 J 8.500 J 7.400 J . . 
The decunal places shown do not reflect the prec1s1on reported by the laboratory . 



9613~177. 2ZL\6 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GLBl 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Cas_e_,N~o-.-=---- SAS No.: SDG No.: W0867 
Matrix (soil/water): SOIL Lab Sample ID: 1012~0--~0~0~3-
Level (low/med): LOW '~ Date Received: 01/10/96 
% Solids: 97--:-0 

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

CAS No . Analyte Concentration C Q M 

7440-43-9 Cadmium 0.35 u p 
7440-47-3 Chromium 3.2 / N p -
7439-92-1 Lead 1. 7 --- F -

r 
7440-02-0 Nickel 4.6 / N p --- --- - .T 

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts: 

Comments: 

FORM l - IN 
SW-846 

009 · flfn~i!t/% 



I 96 I 3Ll77 ~ 22~\7 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GLB3 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0867 
Matrix (soil/water) : SOIL Lab Sample ID: 10120-004 
Level (low/med) : LOW - Date Received: 01/10/96 ·-
% Solids: 95-:,=f -

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

CAS No. Analyte Concentration C Q M 

7440-43-9 cadmium 0.35 u p 
7440-47-3 Chromium 5.0 / N p - -.J 
7439-92-1 Lead - 1. 6 --- F -
7440 - 02-0 Nickel 5.5 -~ N p- J" -- ---

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

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



9613Ll77 ~Z''L\8 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GLB4 
Lab Name: QUANTERRA MO Lab Code: ITMO Cas_e_N_o ___ : ___ _ 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 96-:-§° 

Contract: 550.111 
SAS No.: __ ~ SDG No.: W0867 

Lab Sample ID: 1012~0--~o~o=s-
1~ Date Received: 01/10/96 

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

CAS No. Analyte Concentration 

7440-43-9 Cadmium 0.35 
7440-47-3 Chromium 3.6 
7439-92-1 Lead - 1. 7 
7440-02-0 Nickel 4.5 --

Color Before: Clarity Before: 
Color After: Clarity After: 

Comments: 

FORM I - IN 

C Q 

ij 
/ N - --
7 N - - --
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

01: 

M 

p 
-p -F -p 
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

SW-846 

rffb :/zt/q&J 
-0003£-



9613~77 .z?i\9 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GLB6 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0867 
Matrix (soil/water): SOIL Lab Sample ID: 10120-006 
Level (low/med) : LOW - Date Received: 01/10/96 :~ 

% Solids: 9 6--:-§" -
Concentration Units (ug/L or mg/kg dry weight) : MG/KG 

CAS No. Analyte Concentration C Q M 

7440-43-9 Cadmium 0.09 u p 
7440-47-3 Chromium 1. 7 / N p - .:r 
7439-92-1 Lead - 1. 2 - --- F -., ' 

Nickel - -
7440-02-0 3.4 / N p J" -- - --- -

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

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Texture: 
Artifacts: 

Comments: 

FORM I - IN 
SW-846 

012 



g6 13L\17 ·?')Sn 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GLBS 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Cas-e----=-=N-o ___ : ___ _ SAS No.: SDG No.: W0867 
Matrix (soil/water): SOIL Lab Sample ID: 1012~0--~0~0=7-
Level (low/med) : LOW 
% Solids: 100-:-0 

Date Received: 01/10/96 

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

CAS No. Analyte Concentration C Q M 

-7440-43-9 Cadmium 0.08 u p 
7440-47-3 Chromium 0.24 ~ N p -
7439-92-1 Lead - 0.10 --- F -
7440-02-0 Nickel 0.40 u N p -

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

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 

013 



96 I 3ll77. ?,)5 I 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GLC0 
Lab Name: QUANTERRA MO Contract: 550.111 
Lab Code: ITMO Cas_e_N_o ___ : ___ _ SAS No.:___ SDG No.: W0867 
Matrix (soil/water): SOIL Lab Sample ID: 1012~0--~0~0~8-
Level (low/med): LOW Date Received: 01/10/96 
% Solids: 94-:-§° 

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

CAS No .. Analyte Concentration 

7440-43-9 Cadmium 0.36 
7440-47-3 Chromium 12.2 -7439-92-1 Lead 3.2 
7440-02-0 Nickel 11. 9 --

Color Before: Clarity Before: 
Color After: Clarity After: 

Comments: 

FORM I - IN 

C Q 

TI 
N ~ - --

:z N - --
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

014 

M 

p 
-p 
-F -p -

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

Texture: 
Artifacts: 

SW-846 

~-s/u/q0 
0004-l-



9613177.2,52 
U.S. EPA - CLP 

1 EPA SAMPLE NO . 
INORGANIC ANALYSES DATA SHEET 

B0GL97 
Lab Name: QUANTERRA MO 
Lab Code: ITMO Cas_e_N_o ___ : ___ _ 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 93A 

Contract : 550.111 
SAS No.=--~ SDG No.: W0867 

Lab Sample ID: 1012~0--~0~0-l-
Date Received: 01/10/96 

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

CAS No . Analy te Concentration C Q M 

7440-43-9 Cadmium 0.36 u p 
7440-47-3 Chromium 8.9 N p -/ 

Lead - ..... - -- -7439-92-1 2.7 F 
7440-02-0 Nickel 8.5 - N p -

-- -C.. - -- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
-
-
- -
- -
- -
- -
- -
- -
- -
-
-
-
-

Color Before: Clarity Before: Texture: 
Color After: Clarity After: Artifacts: 

Comments: 

FORM I - IN 
SW-846 
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9613LJ77 .2*)53 
U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

B0GL99 
Contract: 550.111 Lab Name: QUANTERRA MO 

Lab Code: ITMO Cas_e_N~o-.-,:---- SAS No.=--~ SDG No.: W0867 
Matrix (soil/water): SOIL 
Level (low/med): LOW 
% Solids: 94A 

Lab Sample ID: 1012~0--~0~0~2-
·~ Date Received: 01/10/96 

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

CAS No. Analyte Concentration 

7440-43-9 Cadmium 0.36 
7440-47-3 Chromium 6.2 -
7439-92-1 Lead 1. 9 
7440-02-0 Nickel 7.4 --

I 

Color Before: 
Color After: 

Clarity Before: 
Clarity After: 

Comments: 

FORM I - IN 

C 

u 
I/ -
2 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Q M 

p 
-

N p - -- - -.....i 
F -N p - -- -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
Texture: 
Artifacts: 

SW-846 

Hf-6 sjz,jc;to 
016 -00043--
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9613~77.ZZSS 

Quanterra Incorporated 
I 3 715 Rider Trail Nortlt 
Earth City, Missouri 63045 

314 298-8566 Telephone 
314 298-8757 Fax 

Bechtel Hanford Incorporated 
P.O. Box 1970 
Richland, Washington 99352 

January 26, 1996 

Attention: Joan Kessner 

Project number 
Date Received by Lab 
Number of Samples 
Sample Type 
SDGNumber 
Data Deliverable 

I. Introduction 

CERTIFICATE OF ANALYSIS 

550.111 
January 10, 1996 
Eight (8) 
Soil 
.W0867 
Summary 

II)\ ~uanterra 
Environmental 
Services 

On January 10, 1996, eight (8) soil samples were received by Quanterra, Richland and transferred 
to Quanterra, St. Louis for chemical analysis. Upon receipt, the samples were given the following 
laboratory ID numbers to correspond with the specific client IDs: 

St Louis ID WHCID Richland ID Matrix Date of ReceiQt 
10120-001 BOGL97 60112801 Soil 01/10/96 
10120-002 BOGL99 60112802 Soil 01/10/96 
10120-003 BOGLBl 60112803 Soil 01/10/96 
10120-004 BOGLB3 60112804 Soil 01/10/96 
10120-005 BOGLB4 60112805 Soil 01/10/96 
10120-006 BOGLB6 60112806 Soil 01/10/96 
10120-007 BOGLB8 60112807 Soil 01/10/96 
10120-008 BOGLC0 60112808 Soil 01/10/96 

II. Analytical Results/ Methodology 

The analytical results for this report are presented by analytical test. Each set of data includes 
sample identification infonnation, analytical results and the appropriate detection limits. 

018 rtl& 3/zt/q& 
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Bechtel Hanford Incorporated 
January 26, 1996 
Project Number: 550.111 
SDG: W0867 
Page2 

~)'\ ~uanferra 
Environmental 
Services 

Analyses requested: Chromium, Cadmium, and Nickel by EPA method 6010. Lead by EPA 
Method 7421. 

III. Quality Control 

A Laboratory Control Sample and Method Blank were analyzed with each preparation batch. 
Matrix Spike and Matrix Spike Duplicate analyses were performed per the protocol for each 
analyte. 

IV. Definitions 

· The following codes are used to denote laboratory quality control samples and can be found in the 
data summary section of this report: 

QCBLK- Quality Control Blank, Method Blank 
QCLCS- Quality Control Laboratory Control Sample, Blank Spike 

V. Comments 

Metals 
All samples were digested for ICP 4.0g to 100 mis to meet client detection limits. 

Samples 10120-001, 10120-00lMS, 10120-00lMSD, 10120-002, 10120-003, 10120-004, 
10120-005 and 10120-008 required dilution due to interelement interferences. The instrument 
software flagged the undiluted run with an error code indicating that an interferant, in this 
case Iron, was interfering with the analysis of Cadmium and Chromium. The samples were 
diluted by a factor of 4 and reanalyzed without interference errors. 

The recoveries of the Matrix Spike for Chromium ( 7724%) and Nickel (1620%) and the 
Matrix Spike Duplicate for Chromium (447%) and Nickel (156%) were greater than 120%, 
therefore all associated data was flagged with an II N 11

• See NCM # SL-2407. 

019 
Hf/4 3/~t/1& 
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Bechtel Hanford Incorporated 
January 26, 1996 
Project Number: 550.111 
SDG: W0867 
Page 3 · 

IJ~ ~uanterra 
Environmental 
Services 

I certify that this data package is in compliance with the SOW, both technically and for 
completeness, for other than the conditions detailed above. Release of the data contained in 
this hard copy data package has been authorized by the Laboratory Manager or a designee, as 
verified by the following signature. 

Project Manager 
c:\\pricc$\abbydavclhanw0867 .nar 
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0 
N 
t---

Betbtel Hanford, Jae. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUESi 
P11e_lor..,d:--

Data Turnaround 

Collcdor Company Contact Telephone 
D Priority 

w.s.,~-~ K. L Swes / W. S. Thomnson I (S09) J 76-I0J l • Normal 

Projcd Daignation Sampling Location SAFNo. 
l301N/132SN SI (Llmited Field lnvestiution) IJ0I-N/IJ2S-N Cribs I00N 89S--089 

Ice Chest No. P-,.:C- ~, Field Logbook No. Method of Shipment 
EL-127S Hand Cany in DOE vehicle. 

Shipped To Olfsite Property No. Bill of Lading.I Air Bill No. 
QUANTERRA NIA NIA 

Possible Sample Huardl/Remarb Preservation NONE NONE NONE '-.l""t 

(Yn rl i 1)(\ c.JA -J.p., Type of Container 
cs-, 

Glut Glut Plastic -
No. ofContaincr{s) 

- ";l 

l , . l - l a=-1: 

Special Handling and/or Storage /vo o .h • t'n t 1 , 1, tJ J .Ii~~~ \41 ---Volume ---._J 
60ml. 20ml. ~ 

I SoC-
r~~,.:, 

ICP Met.ab Radio- j"-,) 

Cadmium nuclidcs r..n 
SAMPLE ANALYSIS 

IA)O !(R1 Ctvomium (sec note ,a:> 

~O I I ;J. ¥' Lead #1) Activity -- Scan 

SamoleNo. Matrix• Date Samoled Time Samolcd 
.·.:.:.•.·. ·.::t , .. ·.· 

:,,:::;:,?:':':':':'c':i'iii:=::':'::C:: . ·.,., ... ·.· . . ·. • .. :.:-=-·<· . 

01 ~00-1-q7 Soil \d-- \q-q( IL/~U V. )l y.__ 

OJ. ~GrL9q ~u \ ~,dl)..qS° OK;:}1 1°')( Y. X-
03 e:,o~Ltl, \ "co~ t;),~-qf oquo ':'I: ')( X 
Ot/- Q:!)6Lb3 8't1. ld'c}.';)-'i) ~?-r) ~ ~ ~ 

05 (}-fl f.rl--\?4 CSoti \'d--dd-qS D9.'¾) V:: x:- X 
/ -,..,r ,,,,,, ' ~ 

I I 
, 

1:i:sim:1,a1• 111i Sign/Print Names SPECIAL INSTRUCTIONS Mattia• 
I - Nole #I: RadlonucUdca - Gross alpha; ,:ross bda; Sr-90; U-JJJ,U-234; U-2J8; s • Soil - - - , ---·'"i'J, "OXJJ ~p ff~ '5"'- Dale/Time vr.s·, Pu-lll; Pu-239/240; Gamma Spec (to lnclud£) - SE• Sedomenl ., 7 - ..... ~-~ ,,r,f'l/qr_ If.~ ,lk._ J-h,- ,i" ~ y/4 '(./ SO• Solid 

~~- K-40, Mn-54, C0-60, Ru-106, Ca-U4, Ca-U7, Cc-144, SL• Sludge .. ..-__ . - ~ Dale/Time /?':xi ~r Byd/~/('~•ifj;0a1err;,ie/?'.~1 £ ~:_:,., "/'1/,I{_. Eu-154, Eu-155, R• -226, Th-228, Th-232. W •Wate, 
z;r,1.,,,XA 

.... • I ..LL.., ,-----·,,,. I l'l/P • . .//i 'l'/6" -/(?-9' 
0 a 011 
A • AH' 

I Relnqulshed By Date/Time Received By / Date/Time SUMMARY DATA DELIVERABLES OS• Orum Salida 
Cll • Orum loquido 

I T s Tl5•ue 

Relinquished By Dale/Time Received By Date/Time 
W1 • W ipe 
L • Liquid 
V • Vegetation 
V . ,...,; . . 

:Ji:~1i lii,ll,i1!: Received By Tille Date/Time 

:;:l:f.gtf t.clilslili Dbposal Method Disposed By Date/Time 



llecblel Hanford. Inc. CHAIN OF CUSTODY/SAMPLE ANAL YSJS REQUEST 
1'1,J.:_or c;)._ 

Dall Turnaround 

Collcclor Company Contact Telephone 
• Pnonty 

w.s.,~~ K. L Sykes I W. S. Thom...,.,, I (509l 376-803 I • Normal 

Project Designation Samplin& Location SAFNo. 
ll01N/l32SN SI lUmiled Field lnvesti21lion) IJ0I-N/132S-N Cribs IOON B9S--089 

luChcat No. &bOI 
Field Logbook No. Mclhod of Shipment 

EL,.127S Hand Carry in DOE veh.icle. 

Shipped To OITsitc Property No. Bill of Lading/Air Bill No. 
OUANI'ERRA NIA NIA 

Possible Sample llazardl/Ran.ub Prcscrv11ion NONE NONE NONE l,'IJ 

r~od't.to .. cn ve... Type of Container 
.O", 

Gius Gius Plutii: -. .......... 
No. ofContaincr(1) I I - I -~ 

Special Handling and/or Sioragc .foo n Jlo r11A o )} .... Volume '6Q.!1~ h'JH) -..J 
l"Wml. 20ml. • 

I set-
• 'v 

ICPMctals Radio- ::.:i 

Cadmium rwi:lides !.Il 
SAMPLE ANALYSIS 

/}.)O?i.P7 Chromium (scc~c 
'-D 

t,011;;;8 Lead #I) Activity 
Nickel I:). Scan 

mf::iillill@I Samnl.No. Matrix• Dale Sanmlcd Time Samoled 
:,:,::::c::::::;:;;:;:;;:::::::::::: .•Z· wlfil •.•:-:.:;•;:::;:,•:•;-;,;.;,: ;.;:,;;;:;:,:,;;;;:;:-;,:,;-·- :i:,,,:,,_:" c;· . . 

.. _· -:·:·. 

(j, ei)SLt1.)(o Soil \d\;~7lq, (013 'x y X 
{I/ e!>C:r L f:fi? ~j_ 1--Jb, lq, 13~5" X i Y.. X 
b8 e-ffil-CO SQ.LL \-;).\~\q\"' oqaD V. X X 

/4'1" 
d' I l' 

./' ./ t--= lbn 
i•J.~:·t ys., ... 

'', . 
SPECIAL INSTRUCTIONS Sipi/Print Names 

Ma111a• 

-- - Nole #1: RacllonucUcln .. Cron alpha; crou bda; Sr-90; U-2JJ,U-234; U-231; 5 • Soil 

~.H·.z:JJY UtRIW/, llll9 ~_O"fl K.. 'L ,,_bi 6,C,1- Date/Time I?~$"~~ Pu-238; Pu-219/240; Gamma Sptt (lo Include) .. SE • S.d,,.,.nl 

- - . / ,,... K-40, Mn-54, C0-60, Ru-106, C1-IJ4, C•-IJ7, Ce-144, 
SO• Soltd :;~ n _.,J ll. ~, /-/h- •-' _.d...,,71!x Sl • Sludge 

R ,.~ Da(e1T1me /t'. x// ~ ByoJ//~;~ ~~ime ~O.~ Eu-154, Eu-155, Ra-226, Th-221, Th-232. W • Waler 

~,. II!'/, "" 4 ... ,J ,~ 1-~L -,~n? _, , , '/,-/ ,;, / - //'/·· ,Y 
/,r.;.:' r ~ 0 • 0.1 

A .,.,, 
'Relnqulshed By Date/Time _Received By ~Date/Time SUMMARY DATA DELIVERABLES OS• O,um Solod1 

C r.:1' 
DL • 0.um liquid• 
T • Tt11ue 

:cc:> Relnqulshed By DalefTlme Received By V Date/Time 
Wl•Wipe 
L • liqutd 

,Cb ~ =~!~!·""" 
.cp _.,. tABORATOR\'t'· Received By Tille Date/Time 
(~ ~1!rnft,j91tet1fl&1 

i;~ifl ilirt~iII.I Oilposal Method Disposed By Date/Time 
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96 I 3ll77. ~'26 \ 
WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 
-

VALIDATION A 8 (s) D E 
LEVEL: 

PROJECT: 1·~1tl/l3ZS~) LWDr ·- DATA PACKAGE: 

VALIDATOR:~- C--d(£[..,p{.l{)~ LAB:fJw\N~C(({2A DATE: 3/ZI / ry \ 

CASE: SDG: 1 J..~09.(d7-AES 
1 ANALYSES PERFORMED 

D CLP/ICP 0 CLP/GFAA 0 CLP/Hg 0 CLP/Cyanide • • 
""SW-846/ICP )( SW-846/GFAA D SW-846/Hg • SW-848 0 • 

Cyanide 

SAMPLES/MATRIX ro(jL€;\ (-O'---Jlt3 ro0Lli1 @J)(::; L&!J @D0L(s~ 

W0Lt0 P:1X:; (_,°' 7 ~C qq /£0\L 

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

·® No 

• ~No 

N/A 

N/A 

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

2. HOLDING TIMES 
Are sample holding times acceptable? ............ (9 No N/A 
Comments: -------------------------

A-19 02~ 

-· - - -------



96 J3ll77 .2262 
WHC-SD-EN-SPP-002, Rev. 2 

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS 
Were initial calibrations performed on all instruments? •••• Yes 
Are initial calibrations acceptable? ••••••••••••• Yes ·-Are ICP interference checks acceptable? •••••••••••• Yes 
Were ICV and CCV checks performed on all instruments? • • • Yes 
Are ICV and CCV checks acceptable? • • • • • • • • • • Yes 
Comments: _________________________ _ 

4. BLANKS 

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

5. ACCURACY 

Were spike samples analyzed? . . . . . . . . . . 
Are spike sample recoveries acceptable? ••••• 
Were laboratory control samples (LCS) analyzed?. 

No N/A 
No N/A 
No\, N/A 

@)N/A 

•..• ~ No \, N/A . 

...... '-:--v/s ® N/A 

• ••• .@No~ 
Are LCS recoveries acceptable? . . . . • • • • . .. Yes No (!_JY 

A-20 
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6. PRECISION 

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

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST 

Were laboratory duplicates analyzed? •..••••••••. ·® No l~N/A 
Are laboratory duplicate samples RPQ- values acceptable? •••• Yes ~~ 
Were ICP serial dilution samples analyzed? •••••••••• Yes No N/A 
Are ICP serial dilution %D values acceptable? •••••••• ·~ No / _ 
Are field duplicate RPD values acceptable? •••••••• ?d~ No N/A 

••••••••• Yes No @£) ' Are field split RPO values acceptable? ••• 

..!.!.....J~J:i~~~--,-l,.~-.J...U~~~~~~;_.l,_~~~-~~~J...:..U.ol 
'A 

~ W(--,Lf2td 'i::s a Geld du?1:c.ah:. cf Mf&t:3, '3f Os 
7. FURNACE AA QUALITY CONTROL 
Were duplicate injections performed as required? 
Are duplicate injection %RSD values acceptable? •.•• 
Were analytical spikes performed as required? ••• 
Are analytical spike recoveries acceptable? 
Was MSA performed as required? .••••. 
Are MSA results acceptable? • 
Comments: GfAA <~~ciO·t'~ . ~~+. SU~r:<·at: 

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

. 

. 

. 

. 

. 

Are results calculated properly? •••• . . . . . 

. 

. 

. 

. 

. 

Do results meet the CRDLs? . . . . . . . . . . . 
Comments: 

. . Yes 

. . Yes 

. . Yes 
Yes 

. . Yes 

. . Yes 

No 
No 
No 
No 
No 
No 

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

A-21 026 



0::, 

' ..... 

SDG: { llOYl{c,7-Q(~ 
COMMENTS: 

FIELD SAMPLE ANALYSIS 
ID TYPE 

f4iu?,\ l lr 
'1., ~~ 

~0L~3 le..,r 
J, (!::,~ 

@GL(s4 LtP 
J,, Q_,fi-lA 

(}J)0: 1L6lo ltP 
,v Q1Ff'.tA 

W:;.Lrt~ lC.f 
/ 0:RAA 

~LlO llP 
~ •. 

lf1+/J, 
fd:/..::,L97 llf 

,II &PAI} 
f::1-h • P19 te.P 

I/ . r~~Arl 

IIOLO BIG Tif.lE SUMMARY 

I V/\LIDATOR: l-\£101 r'7 «-Ehr-,~ 

0/\TE DliTE DATE 
SJiMPLED PflEPliflED /\NALYZED 
l 2--/zopt:3 l rz~(Q,~ i/2-z/q(o 
t ~ l/zz/C/(jJ 

rz./z:zjqr? I /2-z/q'-P 
I 

.J; 
l / Z z/q0 

,'/ Jr 
\ZJZ:1/0,S ~/z..z/Crw 

t 
l/z-z(qv 

\ 'I J, 
tZ./-z:if,5 l/Z-LA~ 

J, j, 
LZ,/ lq/qS 1 / zz/q <t, 

t i, 
t--z./w/qs t rz-z/qlfJ l 

J/ t w 

. 
DATE :3/z.i/1 I . • PAG£. _Lor- ( 

I 

. 
PfiEP. /\NALYSIS 
HOLDING . HOLDING 
TIME, D/\YS TIME, DAYS QUALIFIER 

·33 33 {'i()(\J__ 

33 33 (lC,flt 

31 ·31 v\O{\_Q _ 

31 31 no~ 
3l ~, 0()(\J 

6\ 3\ (10(\..Q_ 

·zc £/ Ve, i noru__ 
~lo -Zlo y\(9(\__Q_ 

2~ ZLO {lQ(lQ__ 

2--l.P 2-(t) (\C)(\j__ 

25' 25 (')e)f\..L 

ZS 26 V10v\.L 
3'-/ 3'-f AON_ 
3'-i 3'-l norvz_ 
33 33 V\Ofl..L. 

33 33 (\(9(\_Q__, 



96 I 3Ll77 ,i?65 
U.S. EPA - CLP 

SA EPA SAMPLE NO. 
SPIKE SAMPLE RECOVERY 

B0GL97S 
Lab Name: QUANTERRA_MO ______ _ Contract: 550 . 111 

Lab Code: ITMO Case No . : 

Matri x {soil/water): SOIL 

% Solids for Sample: 93.4 

SAS No.: SDG No.: W0867 ----
Level (low/med) : LOW 

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

Control 
Limit Spiked Sample Sample Spike 

· Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M 

Cadmium 80-120 1. 2782 0.3640 u 1. 34 95.4 - p 
Chromium 80-120 - 422.1306 - - 8 . 8956 5.35 (7724.0 ~N p -
Lead - 80-120 - 4.4775 - - 2.6788 - 2.14 F 

-
ij 4 . .1. 

Nickel 80-120 - 225.2160 - - 8 . 4660 - 13.38 (1620. 0 lN p --- - - - - -
- - - -
- - - -
- - - -
- - - -
- - - --- - - - -
- - - -
- - - -
- - - -
- - - -
- - - -

' - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - · -
- - - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

Comments: 

Gr~ Ml ~w-.~lza_, affi..c+~ 
\J ,• ~gl YJ6Lt.0 

. &X,L63 &)(;:,L '17 
6th L ·&-,f \3t)6 L CJ'=) 
&,0L6Ct> 

FORM V (Part 1) - IN s~-846 
µt& -:s/zt(1(p 
·BOC4& 
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U.S. EPA - CLP 

SA 
SPIKE SAMPLE RECOVERY 

EPA SAMPLE NO. 

B0GL97SD 
Lab Name: QUANTERRA MO Contract: 550.111 -------
Lab Code: ITMO Case No . : 

Matrix (soil/water): SOIL 

% Solids for Sample: 93.4 

SAS No.: SDG No.: W0867 ----
Level (low/med): LOW 

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

Control 
Limit Spiked Sample Sample Spike 

· Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M 

Cadmium 80-120 1.1622 0.3640 u 1.34 86.7 - p 
Chromium 80-120 - 32.8146 - - 8.8956 5.35 ~N -('"447.1 p 
Lead - 80-120 - 4.5460 - - 2.6788 - 2.14 F -87.3 
Nickel 80-120 - 29.3951 - - 8.4660 - 13.38 C156. 4_ 1N p --- - - - - -

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - · -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

Comments: 

C!.,(: tl-l\ 5'1J'r(?~S o__..c(e(.+<.d, FORM V (Part 1) - IN SW-846 

tJ ~ : ~c,tl WG l UD 
io0L,i 3 f:f;i.:) L q, 
~~ 6'--1 ~00c 49 

f;{X,L~ lP 

029 



9613ll77 4'2267 
. 

U.S. EPA - CLP 

6A 
MATRIX SPIKE DUPLICATES 

Lab Name: QUANTERRA MO contract: 550.111 

Lab Code: ITMO Case No.: SAS No.: SDG 

Matrix {soil/water) : SOIL Level 

% Solids: 93.4 

Percent recoveries: 

Control Matrix Matrix Spike 
Analyte Limit Spike ( S) Duplicate (SD) 

I Cd 20% 95.40 86.70 
I - Cr-- -20%- 7724.00 - - 447.10 - -
I 

-Pb-- -20%- 84.10 - - 87.30 - -
-Ni-- -20%- 1620.00 - - 156.40 - -
- -- - - - - - -

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

' - -

I - -
I - -

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

u,: At\ s~~(u.s a-4'ec.+-c.d. 

\J ·, •. el)GLg I W::JLl-t> 
(!-001.--~3 &:¼7L 97 
~DGL-f:>Y &x::,L q ~ 
&X:;JL 6 lo 

FORM VI - IN 
030 

EPA SAMPLE NO. 

BOGL97S 

No.: W0867 

{low/med) : LOW 

RPD Q M 

-

07i:P 
p 

- -p 
- F -- ·-(1.64.8_., p 
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

#fc.G 3/zt/qro 
·0004& 




