


Quanterra Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

314 298-8566 Telephone
314 298-8757 Fax

Puanterra

Environmental
Services

CERTIFICATE OF ANALYSIS
Bechtel Hanford Incorporated
P.O. Box 1970
Richl;md, Washington 99352
January 26, 1996
Attention: Joan Kessner
Project number 550.111
Date Received by Lab January 10, 1996
Number of Samples Eight (8)
Sample Type Soil
SDG Number w0867
Data Deliverable Summary

I. Introduction

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 WHC ID
10120-001 BOGL97
10120-002 BOGL99
10120-003 BOGLB1
10120-004 BOGLB3
10120-005 BOGLB4
10120-006 BOGLB6
10120-007 BOGLBS
10120-008 BOGLCO

Richland ID  Matrix Date of Receipt
60112801 Soil 01/10/96
60112802 Soil 01/10/96
60112803 Soil 01/10/96
60112804 Soil 01/10/96
60112805 Soil 01/10/96
60112806 Soil 01/10/96
60112807 Soil 01/10/96
60112808 Soil 01/10/96

. Analytical Resuits/ Methodology

The analytical resuits for this report are presented by analytical test. Each set of data includes
sample identification information, analytical results and the appropriate detection limits.
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Analyses requested: ~ Chromium, Cadmium, and Nickel by EPA method 6010. Lead by EPA
Method 7421.

. 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, 10120-001MS, 10120-001MSD, 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.
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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

0O OOOBA



LOG #: SL-94-

2927

page 1 of 2

LABORATORY NONCONFORMANCE MEMO (NCM)

PROJECT ID (Name/Number): I3O-1// W ¢ ) 30 '
NCM INITIATED BY (Name/Dats): K. Ol A/ 0 (=4-Gr, _
PARAMETER(S): - Cp v Al T
SAMPLE NUMBER(S) AFFECTED: 16120 pe [, 00MS A0IMSO CCX o203 004 A0S A0 £07, LOF
AREA: u SHIP/REC u GC D GEN CHEM u BIOASSAY D H
u ORG EXT u HPLC []/METALS D RADIOCHEM u DATA VERIFICATION
D INORG PREP u GCMS D GEQ u COUNTING u REPORTING
u OTHER: D a a D

NONCONFORMANCE [check appropriate item(s)]:

1. D Not enough sampte received for proper analysis.

2 D Holding time exceeded by days due to:

3. u Sample lost dunng extraction/analysis;
no re-prep or re-analysis possibie.

4. u QC data reported to client outside of:

2t []  CATEGORY I: Out of Laboratory Control
[ method limits

u QAPP limits
D reguiatory limits

D Holding time expired at receipt.

22 u CATEGORY il: Laboratory Dependent

D intemnai limits
D contract limits

D blank criteria

u work backiog
D communication

u instrument failure

D other (see #10)

23, D CATEGORY lii: Laboratory Reruns
231, D QA/QC:
D surmogates

D Spike recoveries

D intemai standards
D blank contamination
232 D CONFIRMATION:
D second column a contamination check
D other (see #10)
233, D DILUTION:
D over calibration D under calibration
D other (see #10)

238 D OTHER: (see #10)

Incorrect procedure(s) used. (See #10)

Invalid instrument caiibration. (See #10) -
Incorrect/incomplete data reported to client.

(See #10)

Reported detaction limit(s) higher than:

0O o ad o

D mathod limits D QAPP limits

D contract limits D other (see #10)
Due to:
D sampie matrix D insufficient sampie

D instrumentation D other (see #10)

. : e

Rép = /74

RPQ = les”

D Other (explain)

PROJECT MANAGER (signature & date)

LD Client's name and response

D process "as is" D resample

_[ ﬂJ N){E;‘ mzu: 72_;76/} [ other(exciar

<L

FURTHER ACTIO

EQUIRED, SEE PAGE 20OF 2
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LOG #: SL-94- £ ﬁ 7

page 20f2

CORRECTIVE ACTION

D/ ROOT CAUSE:

INTALSDATE_LEC (- I

Y nlorneeianr

D/ CORRECTIVE ACTION:

INTALSDATEYE C__ 872 5L,

7
{Jflé-()(, JLatoo

RESPONSIBILITY FOR PERFORMING CORRECTIVE ACTION ASSIGNED TO:

u/ ACTIONS TO PREVENT RECURRENCE:

wrasoate€X e 0 0/ F¢

VW

FIRST LEVEL SUPERVISOR: ﬂq/;&,(‘ DATE: /-3 -
RESPONSIBLE MANAGER: DATE:
QC REVIEW

(J NONCONFORMANCE P DEFICIENCY ] RERUN

D FURTHER ACTION REQUIRED:

ASSIGNED TO:

QC COORDINATOR: M/ M oare" 2 7‘_,/ 4

CORRECTIVE ACTION VERIFICATION

D VERIFIED D CANNOT VERIFY (specify reason)

REASON:

NCM CLOSURE

QC COORDINATOR:

DATE:

SIGNED ORIGINAL MUST BE RETAINED IN FILE: D QUALITY/OPERATIONS FiLE D PROJECT FILE

oL
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Account :

10722 Project:

January 11, 1996 11:15 am
550.111 Quanterra-Richland QAS No.

Quanterra

550.111 Rev.

1

. Master Sample Login: 10120
Project Manager: W. Price
praft: @ Entered and Reviewed by: W\ PM Review: . “M ‘,’
Sample Header Template:
Sample No. Client 1D C-Matrix Date: Collected Received Due Shipper Rad Category Rad Sample No.
Comments
# Container Type Analysis Class Preservative Anal. Due Date Hold Date Site (Container Numbers:X filled)
Data:
10120-001 BOGLY7 soil 19-DEC-95 14:24 10-JAN-96 10:30 14-FEB-96 FED-EX 2 Screening not Required
MUST REACH DL OF 1.0 mg/kg FOR ALL ELEMENTS/RICHLAND 1.D. 60112801 ICAP=Cr, Cd, Ni ONLY
1 AN -~ Amber Glass-60ML I1CAP/6010/Q4 S coLo 07-FEB-96 16- JUN-96 S&l (206977:100)
1 PB/7421/Q4 S coLo 07-FEB-96 16- JUN-96 S&1 (206977:100)
1 PM/1T/Q4 S coLDp 07-FEB-96 16-JUN-96 S&1 (206977:100)
10120-001Ms BOGL97 Soil 19-DEC-95 14:24 10-JAN-96 10:30 14-FEB-96 FED-EX 2 Screening not Required
MUST REACH DL OF 1.0 mg/kg FOR ALL ELEMENTS/RICHLAND 1.D. 60112801 ICAP=Cr, Cd, Ni ONLY
1 AN - Amber Glass-60ML ICAP/6010/04 S coLo 07-FEB-96 16-JUN-96 S41 (206977:100)
1 PB/7421/Q4 S coLp 07-FEB-96 16- JUN-96 S41 (206977:100)
10120-001MSD BOGL97 Soill 19-DEC-95 14:24 10-JAN-96 10:30 14-FEB-96 FED-EX 2 Screening not Required
MUST REACH DL OF 1.0 mg/kg FOR ALL ELEMENTS/RICHLAND
1 AN - Amber Glass-60ML JCAP/6010/0Q4
1 PB/7421/Q4
10120-002 80GLY9 Soil
© :MUST REACH DL OF 1.0 mg/kg FOR ALL ELEMENTS/RICHLAND
1 AN - Amber Glass-60ML 1CAP/6010/Q4
1 PB/7421/04
1 PM/1T/Q4
10120-003 BOGLB1 Soi l
MUST REACH OL OF 1.0 mg/kg FOR ALL ELEMENTS/RICHLAND
1 AN - Amber Glass-60ML 1CAP/6010/Q4
1 PB/7421/Q4
1 PM/1T/Q4
10120-004 BOGLB3 Soi l
MUST REACH OL OF 1.0 mg/kg FOR ALL ELEMENTS/RICHLAND
1 AN - Amber Glass-60ML 1CAP/6010/Q4
1 PB/7421/Q4
1 PM/1T/Q4
10120-005 BOGLB4 Soil

MUST REACH DL OF 1.0 'mg/kg FOR ALL ELEMENTS/RICHLAND

3*=Sample has not been rad screened.

—

.D.

. 60112801 1CAP=Cr, Cd, Ni ONLY

S coLp
S CcoLD

07-FEB-96
07-FEB-96

16-JUN-96 S4i
16-JUN-96 S41

20-DEC-95 08:27 10-JAN-96 10:30 14-FEB-96 FED-EX

. 60112802 ICAP=Cr, ‘Cd, Ni ONLY

S coLo 07-FEB-96 17-JUN-96 sS4l
S coLD 07-FEB-96 17-JUN-96 S41
S coLo 07-FEB-96 17-JUN-96 sS4l

20-DEC-95 09:40 10-JAN-96 10 30 14- FER- 96 FED-EX
60112803 ICAP=Cr, Cd, Ni ONLY

S coLo 07-FEB-96 17+ JUN-96 S&I
S coLD 07-FEB-96 17- JUN-96 S4l
S CoLD 07-FEB-96 17-JUN-96 s41

22-DEC-95 09:30 10-JAN-96 10:30 14-FEB-96 FED-EX
60112804 1CAP=Cr, Cd, NI ONLY

S CoLo 07-FEB-96 19+ JUN-96 s&l
S coLd 07-FEB-96 19-JUN-96 S41
S coLd 07-FEB-96 19-JUN-96 S41

22-DEC-95 09:30 10- JAH 96 10:30 14-FEB-96 FED-EX
60112805 1CAP=Cr, Cd, NI OMLY: =

Page 1

(206977:100)
(206977:100)

2 Screening not
(206978:100)
(206978:100)
(206978:100)

2 Screening not

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

2 Screening not

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

2 Screening not

Required

Required

Required

Required
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Quanterra January 11, 1996 11:15 am
Account: 10722 Project: 550.111 Quanterra-Richland QAS No. 550.111 Rev. 1
Master Sample Login: 10120
Project Manager: W. Price

Draft: Final: Entered and Reviewed by: PM Review:

Sample Header Template:

Sample No. Client 10 C-Matrix Date: Collected Received Due Shipper Rad Category Rad Sample No.
Comments
# Container Type Analysis Class Preservative Anal. Due Date Hold Date Site (Container Numbers:% Filled)
Data:
1 AN - Amber Glass-60ML ICAP/6010/04 S - CoLp 07-FEB-96 19-JUN-96 S41 (206981:100)
1 PB/7421/04 S coLp 07-FEB-96 19-JUN-96 sS4l (206981:100)
1 PM/17/Q4 S CoLD 07-FEB-96 19-JUN-96 s4l (206981:100)
10120-006 BOGLBS Soil 27-DEC-95 10:13 10-JAN-96 10:30 14-FEB-96 FED-EX 2 Screening not Required
- MUST REACH DL OF 1.0 mg/kg FOR ALL ELEMENTS/RICHLAND 1.D. 60112806 ICAP=Cr, Cd, Ni ONLY
1 AN - Amber Glass-60ML ICAP/6010/Q4 S CoLD 07-FEB-96 24-JUN-96 S41 (206982:100)
1 PB/7421/Q4 S coLD 07-FEB-96 24-JUN-96 S41 (206982:100)
1 PM/IT/Q4 S coLp 07-FEB-96 24-JUN-96 S41 (206982:100)
10120-007 BOGLB8 Soil 27-DEC-95 13:25 10-JAN-96 10:30 14-FEB-96 FED-EX 2 Screening not Required
- "MUSY REACH DL OF 1.0 mg/kg FOR ALL ELEMENTS/RICHLAND 1.D. 60112807 ICAP=Cr, Cd, Ni ONLY
1 AN - Amber Glass-60ML 1ICAP/6010/Q4 S CoLD 07-FEB-96 24-JUN-96 S41 (206983:100)
1 PB/7421/0Q4 S CoLD 07-FEB-96 24-JUN-96 S41 (206983:100)
1 PM/1T/Q4 S coLD 07-FEB-96 24-JUN-96 S41 (206983:100)
10120-008 BOGLCO Soil 28-DEC-95 09:20 10-JAN-96 10:30 14-FEB-96 FED-EX 2 Screening not Required
"7 ZMUSY REACH DL OF 1.0 mg/kg FOR ALL ELEMENTS/RICHLAND 1.D. 60112808 ICAP=Cr, Cd, Ni ONLY
1 AN - Amber Glass-60ML ICAP/6010/Q4 S coLp 07-FEB-96 25-JUN-96 sS4l (206984 :100)
1 PB/7421/04 S coLo 07-FEB-96 25-JUN-96 S41 (206984:100)
1 PM/1T/0Q4 S coLD 07-FEB-96 25-JUN-96 sS4l (206984 :100)

3*aSample has not been rad screened.
Page 2
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Chain of Custody

(et

Q}‘uanterra

Environmental

Record Services

QUA-4124-1

Chient Project Manager Date ( A Chain Of Custody Number
Beerand Hintod VN f/u:&ur 710 -G¢ §5756

Address Telephone Numbsl (Area Code)/Fax Number Lab Number T

. / e

City State | Zip Code Ste Contact Lab Contact Analysis (Attach list if

more space is needed)

= SOE. PAs 087

Carrier/Waybill Number

Contract/Purchase Order/Quote No.

Containers &

{0 N
Matrix Preservatives

iofi 3l s = @ NEINE
Sampie 1.D. No. and Description . 3 § 315! g
Date Time 2
for each ple may be d on one line) g 3 8 § ? T T g En

"

AN
=
N

-
L

0@//2@/

Bor-L97
L99

\

LB/

LB3

LPY

|
| LB

N

! I LB3

i,

3
4
5
b
-
V_5

Vv _LdD

iﬁdlnqu:shod By

Possible Hazard Identification l]/ Sample /
‘A fee may be assessed if U tained

D Non-Hazard D Flammabie D Skin lrritant D Poison B Unknown Return To Client D Disposal By Lab D Archive For __________ Months. I(onger lha}rlv 3 m{:’,,:,s ) ! samples are retaine

Turn Around Time Required |]/ QC Requirements (Specify)
o D 24 Hours D 48 Hours D 7 Days /\D 14 Days D 21 Days Other A 5/_%’
o ! ished By Date 1. Regei By Date “Tme :

A tbeno, (Ao ]-4p496 7. | /] 19030
Rabnqwsned By d lDma Imma . Date Time )
Date l Time 3. Received By o pate L’)ms

|

— 1

Comments
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Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Tumaround
Collector Company Contact Telephone [} Priority
W. S. Thompson K. L. Sykes / W. S. Thompson (509) 376-8031 & Normal
Project Designation Sampling Location SAF No.
1301N/1325N 81 (Limited Field lnvestigation) 1301-N/1325-N Cribs 100N B95-089
Toe Chest No. Field Logbook No. Method of Shipment
RT-coj EL-1275 Hand Carry in DOE vehicle.
Shipped To Offsite Property No. ) Bill of Lading/Air Bill No.
QUANTERRA N/A N/A
Possible s'mile H Preservation NONE NONE  |NONE
f\’actw(de Vo Type of Container | Gas Glass Plastic
No. of Container(s) 1 - 1
Special Handling and/or Storage owRlgiad
It} {1V M Volume «;(le. 3\\ 60 ml. 20 ml.
r 5[)&.. ICP Metals | Radio-
Cadmium | nuclides
SAMPLE ANALYSIS 5/ 7 Chromium | (see note
[00//25/ [{)0 7] Lead #1) Activity
Nickel i ,’2,51 Scan
Sample No. Matrix* Date Sampled Time Sampled :
ol DG L9 sai 12-19q-9¢ (yau
vz BOGLAY | sou 12-90495 | P27
02 0GLAEY | sl 12-20-95| 0qU0o
- ”~
o HOGLO3 | sl 12-02-9% | | 2p
05 oG | st | 12-99-95 | pqzp
96
SPECIAL INSTRUCTIONS Matiix’
Note #1: Radionuclides - Gross alphs; gross beta; Sr-90; U-233,U-234; U-238; § = Soil
Pu-238; Pu-239/240; G Spec (to inct gg = g:g:im-m
4 Tt K-40, Mn-54, C0-60, Ru-106, Cs-134, Cs-137, Ce-144, SL = Sludge
% By //a . " i AC Eu-154, Eu-155, Ra-226, Th-228, Th-232. W = Water
Z&’//ng”( PINIIT 4 Y74 = A = A
Date/Time Received By / Date/Time SUMMARY DATA DELIVERABLES BS Drum Souae
, T =Tissue
Relinquished By Date/Time Received By ' Date/Time s Vo
; :}gng‘c‘lalm
Title Date/Time

Disposed By Date/Time




Bechtel Hanford, Inc.
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CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Tumaround
Collector Company Contact Telephone 0 Priority
" W.S. Thompson K. L. Sykes / W. S. Thompson (509) 376-8031 M Normal
Project Designation Sampling Location SAF No.
1301N/1325N SI (Limited Field lnves!igalion) 1301-N/1325-N Cribs 100N B95-089
lce Chest No. Field Logbook No. Method of Shipment
AROO0 | EL-1275 Hand Casry in DOE vehicle.
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
QUANTERRA N/A N/A
Possible Sample Hazards/Remarks Preservation NONE NONE NONE
Nadun chve Type of Container | G5las Glass Plastic
No. of Container(s) 1 i 1
Special Handling and/or Storage ¥ )
D \[10 Volume nO\I 1260 an 20 ml.
i .
S Dé" ICP Metals | Radio-
Cadmi lides
SAMPLE ANALYSIS ) Chromium | (see note
é’ 0 / /2 8 LUO 807 Lead #)° Activity
Nickel / /‘2 [2 Scan
Sample No. Matrix® Date Sampled Time Sampled S

D06 LB

iNlg T

1013

] &

2o LBY

Ry

| 335

08

B LLO

121K 195

0320

g

V.

Za

e

83 /o

Reli y

Sign/Print Names

&le  DatelTime PS5
/—

Vol Vais

Date/Time

Ry Date/Time 2. 7¢” AReceied By 277 tofTime C7..5¢
Mﬂ.ﬂw Vicizaed 4 1 LEL22 QZ/%['/ZJ g IOl
elinquished By

Received By

Date/Time

Relinquished By

Date/Time

Received By

V' DatefTime

SPECIAL INSTRUCTIONS
Note #1: Radionuclides - Gross alpha; gross beta; Sr-90; U-233,U-234; U-238;

Pu-238; Pu-239/240; Gamma Spec (to Include) -
K-40, Mn-54, C0-60, Ru-106, Cs-134, Cs-137, Ce-144,
Eu-154, Eu-15S, Ra-226, Th-228, Th-232.

SUMMARY DATA DELIVERABLES

Matix®

S = Soit

SE = Sediment
S0z Soid

SL = Studge

W = Water

O =0n

A = A

DS= Dium Solds
= Dvuin Liquids
= Tissue
Wips

Liquid
Vegetation
Qe

p<rgg

2000Q

Received By

Title

Date/Time

1 Disposal Method

Disposed By

Date/Time
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Client Sample Screening Results - 4L
' oy AT
10-Jan-96 -
CLIENT CODE ID MATRIX RECEIVED DETECTOR ACQDATE SAMPLE MINUTES CNTSA NETCPMA CNTSB NETCPMB
BHI  BOGL9? 171096 10:30:00 AM QUAD2IA 1/10/96 1:02:51 PM BOGL97 30 33 1.04125 3151 104.08083
SOLID Bkg: 1/10.96 5:05:48 AM BKG 800 47 0.05875 762 0.9525
Anl Date: 1.10.96 Tot Sa, Alq: 1.80E+02 , 4.30E+0] Alp;  (Dpw -9.06E-0} (uCV -1.71E-03 (pCV -9.49E+00 + BTE+00 CAT 18E102 Lab
Pptmg: 43 - Unlts: 8 i . mg Bet;  Alq): 2.24E+02 Sa): 4.23E-01 Lig): 2.35E+03  + 4.2E+0l ~ 43E-02 ‘:::
BHI BOGL99 1-10/96 10:30:00 AM QUAD2IB 1/10.96 1:02:51 PM BOGL99 30 37  1.17208333 3259 107.73833
SOLID Bkg: 110096 5:05:48 AN BKG 800 49 0.06125 716 0.895
Anl Date: 1/10'96 Tot Sa, Alq: 1.80E+02 , 5.58E+01} Alp;  (Dpnw -2.17E-01 (uCV -3.15E-04 (pCV -1.7SE+00 + 6.SE+00 CAT 1.8£+02 Lab
1
Pprmg: 558 Units: g _ . mg Bet;  Alq): 2.28E+02 Sa): 3.31E01 Lig): 1.84E+03  + 3.2E+01 “ $4E-02 ‘m
BHI BOGLB! 1/10/96 10:30:00 AN QUAD2IC 1/10/96 1:02:51 PM BOGLBI1 30 28 0.86833333 1578 51.7
SOLID Bkg: 1110.96 5:05:48 AN BKG 800 52 0.065 720 09
Anl Date: 1:10:96 Tot Sa, Alq: 1.80E+02 , 6.39E+01 Alp;  (Dpmv 1.78E+00 (wCV 2.26E-03 (pCV 1.25E+01  + 69E+00 CAT 40E+00 Lsb
. n
Pptmg: 639 Units: g -, mg Bet; Alq): LI11E+02 Sa): 1.41E-0] Lig): 782E+02  + 2.0E+01 “ 13E-00 ‘:::
BHI BOGLB3 1/10/96 10:30:00 AM QUAD21ID 1/10/96 1:02:51 PM BOGLB3 30 7 0.15833333 844 27.154583
SOLID Bkg: 110.96 5:05:48 AN BKG 800 60 0075 783 097875
Anl Date: 1/10.96 Tot Sa, Alq: 1.80E+02 , S.10E+01 Alp;  (Dpmv -5.78E-01 (vCV -9.20E-04 (PCV -5.11E+00 1+ 73E+00 CAT 1.8E¢02 Lab
Pptmg: 51 Units: g v . mg Bet;  Alq): S.78E+0! Sa): 9.19E-02 Lig): S.11E+02 + 1.8E+01 7~ 20E-01 tll:
BHI BOGLB4 1/10/96 10:30:00 AN QUAD22A 171096 1:02:55 PM BOGLB4 30 20 0.63166667 1428 46.52875
SOLID Bkg: 1/10/96 5:05:58 AN BKG 800 28 0.035 857 1.07125
Anl Date: 1/10'96 Tot Sa, Alq: 1.80E+02 . 1.41E+01 Alp; (Dpmv 1.03E+00 (uCV 1.13E-03 (PCV 6.29E+00 + 6.0E+00 CAT 8.0E+00 L;Il
- n -
Ppimg: 741 . Units: g \ mg Bet;  Alq): 9.7SE+01 Sa): 1.07E-01 Lig): 593E+02  + 16E+0l 1.7E01 "L';
10-Jan-96 1
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CLIENT CODE ID NMATRIX  RECEIVED DETECTOR ACQ DATE SAMPLE MINUTES CNTSA NETCPMA CNTSB NETCPMB

BHlI  BOGLB6 1/10,96 10:30:00 AM QUAD22B  1/10/96 1:02:55 PM BOGLB6 30 6 0.1425 124 3.2445833
SOLID Bke: 1/10/96 5:05:58 AM BKG 800 46 0.0575 i 0.8887S
Anl Date: 1/10/96 Tot Sa, Alq: 1.80E+02 » 4.78E+01 Alp;  (Dpmv 5.45E-01 (wCV 9.25E-04 (pCV S5.14E+00  + 7.1E+00 CAT 9.7E+00 Lab
I
Pptmg: 478 -~ Units: re . mg Bet; Alq): 651E+00 Sa): 1.10E-02 Lig): 6.13E+01  + 7.1E+00 - 1.6E+00 ALII:
BHI BOGLBS8 1/10/96 10:30:00 AM  QUAD22C  1/10.96 1:02:55 PM BOGLB8 30 2 001291667 19 0.272917
SOLID Bkg: 1 1096 5:05:58 AM BKG 800 143 0.05375 725 0.90625
Anl Date: 1/10:96 Tot Sa, Alq: 1.80E+02 . 2.25E+01 Alp; (Dpm/ 6.37E-02 (wCV 2.30E-04 (pCV 1.28E+00 + LIE+0) CAT J9E+0]1 Labd
. 1
Pptmg: 225 Units: g mg Bet; Alq): -5.46E-01 Sa): -1.97E-03 Lig): -1.09E+01 + 8.0E+00 ~ 1.8E+02 Lig
BHI BOGLCO 1'10/96 10:30:60 AM  QUAD22D  1/10.96 1:02:55 PM BOGLCO 30 8 021916667 19 3.0741667
SOLID Bkg: 1 1096 5.05:58 AM BKG 800 38 0.0475 714 0.8925
Anl Date: | 1096 Tot Sa, Alq: 1.80E+02 , J.47E+01 Alp; (Dpnv 8.09E-01 (wCV 1.89E-03 (pCV 1.05E+01  + 9.0E+00 CAT 48E+00 Lab
_- I Al
Pptmg: 347 Units: g ' mg Bet; Alq): 6.09E+00 Sa): 1.42E-02 Lig): 791E+01 + 95E+00 ~  1.3E+00 Ll:
BHI  BOGS38 1/10/96 10:30:00 AM  QUAD23A  1/10.96 1:02:59 PM BOGS38 30 66 2.14875 1478 48.401667
LIQUID Bkg: 1:10 96 5:06:07 AM BKG 800 41 0.05125 692 0.865
Anl Date: 1/1096 Tot Sa, Alq: 1.00E+00 , 1.00E+01 Alp;  (Dprw 6.08E+00 (wCV 2.74E-04 (pCV 2.74E+02  + 39E+01 CAT 9.1E02 Lab
— L
Pptmg: 128 Unies: L . ml Bet;  Alq): 9.29E+01 Sa): 4.18E-03 Lig): 4.18E+03  + 1.1E+02 -~ 1.2E02 Al;:
BHI  B0GS39 1/10/96 10:30:00 ANM  QUAD23B  1/10:96 1:02:59 PM BOGS39 30 23 0.71416667 283 8.4908333
LIQUID Bkg: 1:10-96 5:06:07 AM BKG 800 42 0.0525 754 09425
Anl Date: /1096 Tot Sa, Alq: 1.00E+00 , V.OOE+01 Alp;  (Dpm/ 2.27E+00 (wCv 1.02E-04 (pCV 1.02E+02  + 3.0E+0l CAT 24E0]1 Lab
1
Pptmg: 122 Unlss: L -, ml Bet; Alg): 1.62E+0) Sa): 7.29E-04 Lig): 7.29E+02  + 49E+0) ~ 69E-02 ALI‘:
BHI  BOGYX4 1/10/96 10:30:00 AM  QUAD23C  1/10-96 1:02:59 PM BOGY'X4 30 3 0.03875 29 0.0741667
LIQUID Bkg: 110 96 5:06:07 AN BKG 800 49 0.06125 714 0.8925
Anl Date: 1:10.96 Tot Sa, Alq: 1.00E+00 , 1.00E+01 Alp; (Dpnv 1.09E-01 (uCV 4.91E-06 (pCV 491E+00  + 1.8E+01 CAT 5.JE+00 Lab
— l ~
Ppimg: 03 . Units: L . ml Bet;  Alq): 1.20E-0] Sa): 5.39E-06 Llg): 539E+00 + 1.6E+01 9.3E+00 rl\-'l:

10-Jan-96 . 2
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CLIENT CODE ID MATRIX  RECEIVED DETECTOR ACQ DATE SAMPLE MINUTES CNTSA NETCPMA CNTSB NETCPMB
BHI  BOGYXS 1/10:96 10:30:00 AM QUAD23D  1/10/96 1:02:59 PM BOGYXS 30 5 0.11791667 44 0.6141667
LIQUID Bkg: 1/10/96 5:06:07 AM BKRG 800 39 0.04875 682 0.8525
Anl Date: 1:10/96 Tot Sa, Alq: 1.00E+00 , 1L.OOE+0} Alp; (Dpnv 3.38E-0) (uwCV }.52E-05 (pCV 1.52E+0)  + 19E+0} CAT 1.6E+00 Lab
1
Pptmg: 0.7 e Units: L — ml Bet;  Alq): 1.09E+00 Sa): 4.93E-05 Lig): 4.93E+01 + 1.9E+0l - 1.0E+00 ':4':
BHI BOGYX6 1/10/96 10:30:00 AM  QUAD24A  1/10.96 1:02:47 PM BOGY'X6 30 6 0.15375 48 0.68
LIQUID Bkeg: 171096 5:05:52 AM BKG 800 37 0.04625 736 092
Anl Date: 1/10.96 Tot Sa, Alq: 1.00E+00 , LOOE+01 Alp; (Dpmv 4.60E-01 (uCi 2.07E-05 (pCV 2.07E+01  + 22E+01 CAT 1.2E+100 Lab
| B
Pptmg: 07 Units: L_ ., mi Bet; Alq): 1.23E+00 Sa): 5.55E-05 Lig): 3.35E+01  + 20E+01 9.0E-01 Al::
BHI  BOGYY9 1/10/96 10:30:00 AM QUAD24B  1/10.96 1:02:47 PM BOGYY9 30 4 0.08833333 34 0.2320833
LIQUID Blg: } 10 96 5:05:52 AM BKG 800 36 0.045 721 090125
Anl Date: 11096 Tot Sa, Alg: 1.00E+00 , 1LOOE+01 Alp;  (Dpnv 2.55E-01 (wCV LISE-05 (pCV 1.15E+01  + 19E+01 CAT 22E+00 Lab
p 1 Al
Pptmg: 0 Units: L., ml Bet;  Alq): 3.98E-01 Sa): 1.79E-03 Lig): 1.79E+01  + 1.7E+0l ~ 2.8E+00 Ll:
BHI BOGYZO0 1/10/96 10:30:00 AM  QUAD24C  1/10/96 1:02:47 PM BOGY'Z0 30 3 0.0575 39 035625
LIQUID Blkg: 1°10°96 5:05:52 AM BKG 800 34 0.0425 755 094375
Anl Date: 1/10/96 Tot Sa, Alq: 1.00E+00 , 1.00E+01 Alp;  (Dpnv 1.60E-01 (wCV 7.19E-06 (PCV T.19E+00  + 19E+01 CAT 3.5E+00 Lab
e
. 1
Pptmg: 0.5 Units: L -, mi Bet;  Alq): 6.37E-01 Ss): 287E-05 Lig): 2.87E+01 + 1 8E+0l " 17E+00 ?;:
BHI BOGZMS 1710796 10:30:00 AM  QUAD24D  1/10/96 1:02:47 PM BOGZMS 30 11 032541667 68 1.3279167
LIQUID Bkg: 1/10.96 5:05:52 AM BKG 800 33 0.04125 751 0.93875
Anl Date: 171096 Tot Sa, Alq: 4.00E+00 , 1.00E+01 Alp;  (Dpnv 9.23E0! (uCV 1.66E-04 (pCV 4.16E+01  + 23E+01 CAT 6.0E-0] Lab
1
Pptmg: 19 Units: L -, ml Bet; Alq): 239E+00 Sa): 4.31E-04 Lig): 1.08E+02  + 2.4E+0l .~ 46E-01 Al::
BHI BOGZN6 1/10/96 10:30:00 AM  QUAD21A  1/10°96 1:44:04 PM BOGZNé6 30 11 030791667 65 1.2141667
LIQUID Bkg: 1'10-96 5:05:48 AM BKG 800 47 0.05875 762 09525
Anl Date: 1/10/96 Tot Sa, Alq: 400E+00  , 1.00E+0) Alp; (Dpmv 8.85E-01 («CV 1.59E-04 (pCV 399E+01  + 23E+01 CAT 63E-Gl Lab
’ |
Pptmg: 18 Units: L , ml Bet; Alq): 227E+00 Sa): 4.09E-04 Lig): 1.02E+02  + 2.4E+01 7 a9t01 Al::
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CLIENT CODE ID MATRIX RECEIVED DETECTOR ACQ DATE SAMPLE MINUTES CNTSA NETCPMA CNTSB NETCPMB
BHI BOHOHO 171096 10:30:00 AM QUAD21B 1/10/96 1:44.04 PM BOHOHO 30 4 0.07208333 63 1.205
SOLID Blkg: 1/10/96 $:05:48 AM BKG 800 49 0.06125 716 0.895
And Date: 1/10/96 Tot Sa, Alq: 1.46E+03 , 468E+01 Alp;  (Dpmv/ 2.96E-01 (uCV 4.16E-0) (pCV 2.84E+00  + T3E+00 CAT 1.8E+0) Lab
1
Pptmg: 6.8 Units: g 7 ., mg Bet; Alq): 2.48E+00 Sa): 3.49E-02 Lig): 239E+01 + S4E+00 - 42E+00 Aul:
BHI BOHOH! 1/10/96 10:30:00 AM QUAD2IC 1/10:96 1:44:04 PM BOHOHI 30 8 0.20166667 74 1.5666667
SOLID Bkg: 1:10.96 5:05:48 AM BKG 800 52 0.065 720 09
Anl Date: 1/10:96 Tot Sa, Alq: 1.5SE+03 , 8.46E-+01 Alp; (Dpm/ 1.20E+00 (uCl $.94E-03 (pCV 6.41E+00 + 5 SE+00 CAT 7.8E+00 Lsab
Ppt mg: 846 o Units: g 7 mg Bet;  Alg): 3.34E+00 Sa): 2.76E-02 Lig): 1.78E+01  + 3 4E+00 ~ $5.6E+00 m
BHI  BOHOH2 1/10/96 10:30:00 AM  QUAD2ID  1/1096 1:44:04 PM BOHOH2 30 7 0.15833333 n 1.42125
SOLID Bkg: 1.10 96 5:05:48 AM| BKG 800 60 0075 783 097875
Anl Date: 1/10.96 Tot Sa, Alq: 1.57E+03 o 6.74E+0) Alp;  (Dpmv 8.25E-0) (uCl 8.66E-03 (pCV S.SIE+00  + 63E+00 CAT 9.1E+00 |Lab
Pptmg: 674 Units: g , mg Bet; Alq): 3O01E+00 Sa): 3.16E-02 Lig: 2.01E+01 + 4.1E+00 ~ S.O0E+00 tll:
BHI BOHOH3 1/10/96 10:30:00 AM QUAD22A 1/10/96 1:44:08 PM BOHOH3 30 S 0.13166667 60 0.92875
SOLID Blkg: 1/10 96 5:05:58 AM BKG 800 28 0.035 857 1.07125
Anl Date: 1/10:96 Tot Sa, Alq: 1.48E+03 , T.15E+01 Alp;  (Dpmv 7.13E-01 (uCV 6.66E-03 (pCV 4.49E+00  + S9E+00 CAT 1.LIE+O] Lab
1 e
Pptmg: 715 Units: g - . mg Bet;  Alg): 1.87E+00 Sa): 1.75E-02 Lig): 1.18E+01  + 34E+00 8.SE+00 Aul:
BH! BOHOH4 1/10796 10:30:00 AM QUAD22B 1/10/96 1:44.08 PM BOHOH4 30 4 007583333 61 1.1445833
SOLID Blkg: 11096 5:05:58 AMN| BKG 800 46 00575 m 0.88875
Anf Date: 11096 Tot Sa, Alq: 1.48E+03 . 3.63E+01 Alp;  (Dpmv 3.40E-QI (uCl 4.01E-03 (pCV 2.72E+00  + 6.2E+00 CAT 1.8E+0) Lab
Ve
Ppt mg: 563 Units: g , mg Bet;  Alq): 231E+00 Sa): 2.73E-02 Lig): 1.85E+01 + 43E+00 ~ $4E+00 Al::
BHI BOHOHS 110796 10:30:00 AM QUAD22C 1/10/96 1:44:08 PM BOHOHS 30 6 0.14625 6S 1.2604167
SOLID Bkg: 1/10 96 5:05:58 AM BKG 800 43 0.05375 728 0.90625
Anl Date: 1/10.96 Tot Sa.Alq I.46Ef03/ , 8.28E+01 Alp; (Dpmv 8.20E-01 (uCV 6.51E-03 (pCV 4.46E+00  + SIE+00 CAT 1.JE+0]1 Lab
' -~
Pptmg: 828 Units: g \ mg Bet; Alq): 2.63E+00 Sa): 2.09E-02 Lig): 1.43E+01  + 3.2E+00 7.0E+00 ’L‘:
10-Jan-96 4
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CLIENTCODE ID MATRIX RECEIVED DETECTOR ACQ DATE SAMPLE MINUTES CNTSA NETCPMA ' CNTSB NETCPMB
BHI BoHOH6 110796 10:30:00 AM  QUAD22D 1/10/96 1.44:08 PM BOHOH6 30 S 011916667 88 2.0408333
SOLID Blkg: 1/10/96 5:05:58 AM BKG 800 k1] 0.0475 4 0.8925
Anl Date: /1096 Tot Sa, Alq: 1.55E+03 , 6.82E+01 Alp; (Dpav 5.48E-O1 (wCV 5.59E-03 (pCV 3.62E+00 + S6E+00 CAT 14E+0) Lab
I .
Pptmg: 682 Unbts: [3 - mg Bet; Alq): 4.2BE+00 Sa): 437E02 Lig): 2.83E+01  + 4.4E+00 3.5E+00 Al::
BHI  BOHON7 111096 10:30:00 AM  QUAD23A  1/10/96 1:44:12 PM BOHOH7 30 3 0.04875 101 2.5016667
SOLID Bkg: 1/10/96 5:06:07 AM BKG 800 41 0.05125 692 0.865
Anl Date: 1/10:96 Tot Sa, Alq: 1.57E+03 . 9.66E+01 Alp;  (Dpm/ 1.89E-01 (uCV 1.38E-03 (pCV B8IE0l  + 43E+00 CAT Py S.7E+0l Lab
1
Pptmg: 96.6 Units: g . mg Bet; Alq): 5.42E+00 Sa): 3.97E-02 Lig): 2.33E+01  + 3 4E+00 4.0E+00 Al::

10-Jan-96 5




Envimntr?emal E R C Job No. 22192
estoration itten Response Requred?
Contractor Tea m Goom NA "

OU: 100-NR-1
Interoffice Memorandum ek
TO: RC Smith B1-35 DATE:  January 8, 1996
COPIES:  See Below FROM: WS Thompson %W
ER Field Sampling

N1-28 / 6-8031

sussict: 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 (BOGL97, BOGL99,
BOGLBI1, BOGLB3, BOGLB4, BOGLCO0, BOGLB6, and BOGLBS8) 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 Cs137 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/mi, for Hanford suil. 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

JH Kessner B1-35

JA Lerch B1-35

RL Weiss B1-35

A. Hopkins H9-11

00014




GUIDE

POTENTIAL HAZIARDS

HEALTH HAIARDS

low.level radicactive material; liltle personnl radialion harard.

Many packages ure nol required lo have cadioaclive maleriuls lobals of
markings.

Some rodiouclive materials cannol be delected by commonly availuble
instruments,

IIRE OR EXPLOSION

Some of these naterials may burn, bul none of them igniles readily.
Radiocactivily does not change {lammabilily or other properiies of the ma

EMERGENCY ACTION

Keep unnecessary people away; isolatle hazord area and deny eniry

Response actions moy be performed prior 1o any radiotion measurements.

Posilive pressure sell.conlained breathing opparotus (SCBA) and structu:
lirelighters’ protective clothing will provide limited protection.

Notily Radiation Authority of accident conditions.

Detain uninjured persons, isolale equipment wilh suspecied conlaminatic

and delay cleonui unitil_instruction ol Radiation Authorily. «
FIRE

Do nol move domoged contoiners; move undamaged conlainers out of fir.
zone.

Small Flress Dry chemical, CO2, water spray ar regular foam

Large Flress Woler spray, fog (llooding amounts).

SPILL OR LEAK

De mel fowch damuged ¢ontuiners or spllled materlal.

Small Liquld Splllss Toke up with sand, earth or other noncombusiible
absorbent malerial.

Cover powder spill with plostic sheet or larp 1o minimize spreading.

FIRSY AID

Use lirst aid Ireatment according lo the nalure of the injury.

Advise medical personnael that victim moay be :onlommoled with low- |evel
rodiooctive maleriol,

| (e
puteflid pactds” "

chve rial, € OMM 10

%wm‘f\‘\ﬁ o W)’ﬁ«”a\ L
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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

60016
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: CAUTION
""Internal Contamination - Soil Samples'’

Handle sample containers in a hood

“designated as Radiological Materials Area
(RMA).

The outside of the sampl‘é 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. Remove the plastic bag in a hood.




ENT RECORD 3 Page | of | 38633

1.8HIPTO 2. SHIP FROM U.S. DEPT. OF ENERGV cm: 4. Ship BPruo-id O coltect

Cumpany QLXl ﬂ“err&- Q&“ e.\ BMotor rar— [ air Psgr

Addrass 9% GQD( e' uth' dress &\ N Cr'bl‘oowea" " {(J Exct. use [ air carge
City, State, Zip ich 'CL

i % _-D UPS Surface D Mail
Attention M W%} . CO:‘f;EWHS-—Tf\Ommu ThEay A E Site Carrier " _ -
Phone 3"{5,3\ 3‘ (k_: X+ rg5) Phone (60q) ?76 ?DJI 65,‘07‘/

ISHIPMENT AUTHORIZATION NUMBE

5. HM Proper Shipping Name: Radioactive Material, | 8. Markings Applled - |7. Fot Normal Form
excepted package - empty packaging 7 '~_AUN2910 Package Orientation -~ [] | 'dentify 0 0
sxcepted package - instruments or srticles 7 ‘UN2910 Gross Weight : ' E thsucal ll=orm Liquid Gas
excepted package - limited quantity of material 7  UN2910 | Radioactive - LSA _ ’ » ESOM
excepted package - anit?les manufactured from 7 UN2910 | Type A D Chemical Eorm D Metal D Oxide
natural or depieted uranium or natural thorium . Type B - - D : - N
Special Form, n.o.s 7 UN2974 Elemental  [] Nitrate
o 8. Additional RAM Desc. . D :
Low Specific Activity, n.o.s. 7  UN2912 Lirmited @ Other Mixtur
n.o.s. 7 UN2982 | Limited Quantity - _
Radioactive Material 9. P ds Applied Y |8~N
Fissile, n.o.s. 7 UNzete | e E R :c: ’,f °:|'° dD ° °
. : e
{other) Controlled Quantity D " Specily Flecards
11e. TYPE PACKAGE | 11b. CONSTRUCTION | 11c. FISSILE CLASS | 114, Labels Applied
Strong Tight (J 8ox. F8 Non-Fissile Empty 1! route Plan O ves ﬁNo
Type A [ wood Fissile Exempt (1| Radioacive 'aﬁ' 0 [0, eMerGENCY ResPONSE
Type B D D Steel Fissile | O Radioact, elicw Il G 373 - Zgw
Type B(U) D ] orum Fissile I O Radiaafrive Yellow il D Telephone (%
Type B(M) D D Cask! E I muz Fissile (Il D sidiary Hazard Emergency Reﬁ?onsg o(s):
Other %_ PGms Fissile D /Lﬁ(/)
Warning -- Fissile Class /Il Shipment. Do Not Load More Than Packagc: Per Voh:clo in Loading snd Storage Areas, Keep at Least 20 Feet
From Other Packages Bearing Radioactive Labels.
. el Package COC/Spec Senal No. Seal No. | |sotopes A T.]. Curies/Pkg | Gr. Wt.
57 ;0/

Gy naga /8 N[A B Qﬁ_%ba Cozg M 10 77,4( M/
S ngpled) 1656%4 o 0 cged N "

G ) "+ == i
3 u ' .' - ‘;.. 6’ H 3(_,65\ i:%‘.j]JL[ ﬁ-"é"/‘ LU L
{Shipper may describa package in detail on one of the unused lines above) 6' L l% P_;OG%% TOTALS A//A 0' 7-/# £ //M

13. | This.is to certify that the above named materiais are properly classified, descnbed packaged, marked and [abeled, and are in proper condifion
for transportation, accordlnq to the applicable federal, state, local and international regulations for the transportation of hazardous materials.

iﬁer's Signj /On behalf of DOE- RL¢Da/tnO /q (0 l Or&mzanon &MPLLKQJ Corr}yéCost Cg)y. End Function,

14.| Surface a Rate of Packade Dose Rate at 1 Meter from Surface Smears of Oute TRUCK LOAD OR EXCLUSIVE USE
of Package Container Surface ] <200 mrem/hr (N +8 Y

. .. "
E <0.5 or A £ mremihr (N +gy) m <050r o < mrem/hr (N+8Y) m <22dpm 8 Y /cm @ 6 feet E <10 mramihr (N+ 8 Y)
[21 <2.2dpm a fem?2

Additional Data and ‘I\nstructions (inc. Readings on Internal Packfging) D <Tbl. 2-2 HSRCM @ Cab B <2 mrem/hr (N+ 8 Y)
A Onsite Limits or sleeper
Signature - Radiation Monitoring Bldg. Survey No. Date
R, [ Ao e (3000 A/ RENVE jgé\ /- 10-9
15 PICKUP OF SHIPMENT : RECEIPT

I—yc'e‘i 5 257; omg] // [ (/é/ %{t__/ Signature ' ” Date

16.| Shipment has been inspected and vghified to be in compliance with DOT reguiations

i n
s Y Ny g Sears % sy,
7. AR [ CARGO AIRCRAFT PASSENGER AIRCRAFT Pkg. Dimensions
TRANSPORT | Cargo Aircrate Only |[[]1. Ltd Qty [ 3. Research/Medical Diagnosis
CERTIFICATION Labels Applied K D 2. <3 T [:] 4. Human Medical Reseerch NA—
“ s. : GFFSITE AUTHORIZATION

ETA

w9777 ese | L [y retics” (705

5 s“"“v“ By Date Approxed d fof ShipmenyDffsite Date
= z = Stk ~4 =9C

mm1mumtom “'<QL)Q.!/Y\@( ﬁj\j— M\Y)-U\ﬁ - l-:-*l/ Ov\-fc[%/‘fé(JL . 5_4'6000'088 ‘07/9.5)
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GEAUTT T WHC - SOW-93-0003
Revision 4

Figure 1

SAMPLE CHECK-IN LIST

{1 Per Shipping Containert

Date/Time Received \~\O-9L VO () ¢c11ent Name ,BH‘\‘
Project/Client # Batch or Case #
- Cooler ID (if noted on outside of cooler) ‘ijjf):jzz —- O

1. Condition of shipping container? (:§.¥‘< P

2. Custody Seals on cgoler intact? Yes No [ ]
3. Custody Seals dated and signed? Yes [ No [ ]
4. Chain of Custody }eﬁord is taped on inside of cooler 1id? VYes [ ] No‘}xi/
5. Vermiculite/packing material is: Wet [ ] DOry t>J/
6. Each sample is in a plastic bag? Yes [ Ng []
7
8

Number of sample containers in cooler: ;2 L}

Samples have: tape hazard labels

custody seals appropriate sample

label;
9. Samples are: _jf:; in good condition Teaking
broken have air bubbles

other

10. Coolant Present? Yes [ ] No (X] Sample Temperature

11. The following paperwork should be accounted for (N/A if not applicable):
Chain of Custody #(s) Y'\\‘D\‘
Request for Analysis #(s) __\ .
Afrbill # WV Carrier Y\Wf\\

12. Have any anéma11es been identified above? Yes EXG No [ ]

13. Memos have been initiated for all anomalies identified above? Yes g&{

Printed Name/Signature 1 Date/Time S-\Q'E(_b
O30

33
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"“SAMPLE RECEIPT VARIANCE REPORT
ITAS-RICHLAND LABQORATORY

WORK ORDER NUMBER: oate nimaten: V= \OQ -4,

INITIATED BY: ‘%{cmm CL\ Q&\i\:o \\Q 548

DATE/TIME OF SAMPLE (AND/OR RFA & COC) RECEIPT:

= — e

CLIENT SAMPLE NUMBER RFA/COC NUMBERS ANALYSIS REQUESTED

- —— — —— —

Samples were received with the following deficiencies:

S Not enough sample received for proper analysis. 7. Holding time exceeded at receipt.

2. Sample received without proper preservative. ' 8.  Custody tape broken.

3. No sample received in container. 9. COC not reiinquished by client.

— 4. Sample received without a RFA/COC form, 3110. Sampie information on container does not match sample
information on the paper work (Explain belowi.

— 5.  No sample ID on container. Z 11, Ali shipping containers (coolers) on waybill not received
with shipment,
3 RFA/COC received
Z RFA/COC not received

~ 6. Sample received broken or leaking. %l 2. Other (Explain below).

NOTES:_ N\ O QQOS\GJ\& (\)un\,w\Q&/ ,j\wbl_
Qr/b‘(f\.xf\'\ — QG’YY\

SUPERVISOR REVIEW:

PROJECT MANAGER REVIEW:

TELEPHONED TO: ON 8Y

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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Scrvices

cl..a
TZPEDTO:
CATE [=/

S Condition Upon Receipt Variance Report
,_%E__\ _ St. Louis Laboratory
Client: W Date: / -/ //?é’

Project No: 550 [/ [nitiated by:
Shipper/No: /2-(9 / 7/b y\gé RFA/COC Numbers:

Condition/Variance (Check all that apply):

Login No.:_/0/20

1. O  Sample received broken/leaking. 8. O  Sample ID on container does not mawh sample D '
2. O Sample received without proper preservative. on paperwork. Explain:
a Cooler temperature not within 4-C + 2<C

Record temperature:
a pH 9. O  All coolers on airbill not received with shipment.
a other: 10. 0O  Other (explain below):

3. O  Sample received in improper container.

4. O Sample received without proper paperwork. Explain:

s. O Paperwork received without sample.

6. O No sample ID on sample continer.

7. O  Custody tape disturbed/broken/missing.

é
d No variances were noted during sample reczipt. Cooler Temperature Upon Receipt: 2 Gi
Notes:
Corrective Action:
a Client's Name: Informed verbally on: By:
a Client's Name: Informed in writing on: By:
a Sample(s) processed "as is".
a Sample(s) on hold untii: If released, notify:

Sample Control Supervisor Review:

Project Management Review:

SIGNED ORIGINAL MUST BE RETAINED IN THE PROJECT FILE
SL-ADMIN-0004, Revised 11/24/95




Quanterra-Richiand
P.0. Box 1970
Richland, WA 99352

Project: 550.111

Category: ICP Metals; Cr, Cd, Pb, Ni EPA Sample Date : 12/19/95
Method: EPA 6010 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/25/96

Client ID: BOGL97 Quanterra ID : 10120-001

Blank Sample Prep. Analyses Detection
Analyte CAS Number Name Date Date Result Unit Qual. Limit Dilution
Cadmium 7440-43-9  QCBLK89160-1 01722/%6 01722796 0.36 MG/KG U 0.5% 4
Chromium 7440-47-3 QCBLK89160-1 01/722/96 01/722/96 8.9 MG/KG 1.1 4
Nickel 7440-02-0 QCBLK89160-1 01/22/96 01/22/96 8.5 MG/KG 1.1 1
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Project: 550.111

Category: ICP Metals; Cr, Cd, Pb, Ni EPA Sample Date : 12/19/95
Method: EPA 6010 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/25/96

Client ID: BOGL97 Quenterra ID : 10120-001MS
Blank Sample Prep. Analyses Detection

Analyte CAS Number Name Date Date Result Unit Qual. Limit Dilution

Cadm1um 7440-43-9  QCBLK89160-1 01/22/96 01722/96 95 %REC 4

Chromium 7440-47-3  QCBLK89160-1 01/22/96 01/22/96 7720 XREC 4

Nickel 7440-02-0  QCBLK89160-1 01/22/96 01/22/96 1620 %REC 1
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Quanterra-Richland

P.0. Box 1970
Richland, WA 99352
Project: 550.111
Category: ICP Metals; Cr, Cd, Pb, Ni EPA Sample Date : 12/19/95
Method: EPA 6010 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/25/96
Client 1D: BOGL97 Quanterra ID : 10120-001MSD
Blank Samplte Prep. Analyses Detection .
Analyte CAS Number Name Date Date Result Unit Qual. Limit Dilution
Cadmium 7440-43-9  QCBLKB9160-1 01/722/96 01722796 87 %REC 4
Chromium 7440-47-3  QCBLK89160-1 01/722/96 01/22/96 447 %REC 4
Nickel 7440-02-0  QCBLK89160-1 01/22/96 01/22/96 156 %REC 1
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Project: 550.111
Category: ICP Metals; Cr, Cd, Pb, Ni EPA Sample Date : 12/20/95
Method: EPA 6010 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/25/96
Client ID: BOGL99 Quanterra ID : 10120-002
Blank Sample Prep. Analyses Detection
Analyte CAS Number Neme Date Date Result Unit Qual. Limit Dilution
Cadmium 7440-43-9  QCBLK89160-1 01/22/96 01722796 0.36 MG/KG U 0.53 4
Chromium 7440-47-3  QCBLK89160-1 01/22/96 01/22/96 6.2 MG/KG 1.1 4
Nickel 7640-02-0 QCBLK89160-1 01/722/96 01/22/96 7.4 MG/KG 1.1 1
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Quanterra-Richiand
P.0. Box 1970
Richland, WA 99352

Project: 550.111
Category: 1CP Metals; Cr, Cd, Pb, Ni EPA Sample Date : 12/20/95
Method: EPA 6010 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/25/96
Client 1D: BOGLB1 Quanterra ID : 10120-003
Blank Sample Prep. Analyses Detection
Analyte CAS Number Name Date Date Result Unit Qual. Limit Dilution
Cadmium 7440-43-9  QCBLK89180-1 01722796 01722796 0.35 MG/XG U 0.52 4
Chromium 7440-47-3 QCBLK89160-1 01/22/96 01/22/96 3.2 MG/KG 1.0 4
Nickel 7440-02-0 QCBLK89160-1 01/22/96 01/22/96 4.6 MG/KG 1.0 1
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Project: 550.111
Category: ICP Metals; Cr, Cd, Pb, Ni EPA Sample Date : 12/22/95
Method: EPA 6010 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/25/96
Client ID: BOGLB3 Quanterra ID : 10120-004
Blank Sample Prep. Analyses Detection
Analyte CAS Number Name Date Date Result Unit Qqual. Limit Dilution
Cadmium 7440-43-9 QCBLK89160-1 01722796 01722796 0.35 MG/KG U 0.52 [A
Chromium 7440-47-3  QCBLK89160-1 01/22/96 01/22/96 5.0 MG/KG 1.0 4
Nickel 7440-02-0  QCBLK89160-1 01/22/96 01/22/96 5.5 MG/KG 1.0 1
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Quanterra-Richland

P.0. Box 1970

Richland, WA 99352

Project: 550.111
Category: ICP Metals; Cr, Cd, Pb, Ni EPA Sample Date : 12/22/95
Method: EPA 6010 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/25/96
Client ID: BOGLB4 Quanterra ID : 10120-005
Blank Sample Prep. Analyses Detection
Analyte CAS Number Name Date Date Result Unit GQual. Limit Dilution
Cadmium 7440-43-9  QCBLK89160-1 01722796 01722/96 0.35 MG/KG U 0.52 4
Chromium 7440-47-3  QCBLK89160-1 01/22/96 01/22/96 3.6 MG/KG 1.0 4
Nickel 7440-02-0 QCBLK89160-1 01/22/96 01/22/96 4.5 MG/KG 1.0 1
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Project: 550.111

Category: ICP Metals; Cr, Cd, Pb, Ni EPA Sample Date : 12/27/95
Method: EPA 6010 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/25/96

Client ID: BOGLB6 Quanterra ID : 10120-006
Blank Sample Prep. Analyses Detection

Analyte CAS Number Name Date Date Result Unit Qual. Limit Dilution

Cadmium 7440-43-9  QCBLK89160-1 01/22/96 01/22/96 0.09 MG/KG U 0.13 1

Chromium 7440-47-3  QCBLK89160-1 01/22/96 01/22/96 1.7 MG/KG 0.26 1

Nickel 7440-02-0 QCBLK89160-1 01/22/96 01/22/96 3.4 MG/KG 1.0 1
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Project: 550.111

Category: ICP Metals; Cr, Cd, Pb, Ni EPA Sample Date : 12/27/95
Method: EPA 6010 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/25/96

Client ID: BOGLB8 Quanterra ID : 10120-007

Blank Sample Prep. Analyses Detection

Analyte CAS Number Name Date Date Result Unit aqual. Limit Dilution

Cadmium 7640-43-9 QCBLK89160-1 01722796 01722796 0.08 MG/KG U 0.13 1

Chromium 7440-47-3  QCBLK89160-1 01/22/96 01/22/96 0.246 MWG/KG B 0.25 1

Nickel 7440-02-0 QCBLK89160-1 01/22/96 01/22/96 0.40 MG/KG U 1.0 1
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Quanterra-Richland
P.0. Box 1970
Richland, WA 99352

Project: 550.111

Category: ICP Metals; Cr, Cd, Pb, Ni EPA Sample Date : 12/28/95
Method: EPA 6010 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/25/96

Client ID: BOGLCO Quanterra ID : 10120-008
Blank Sample Prep. Analyses Detection

Analyte CAS Number Name Date Date Result Unit Qual. Limit Dilution

Cadmium 7440-43-9  QCBLK89160-1 01/22/96 01/722/96 0.36 MG/KG U 0.53 4

Chromium 7440-47-3  QCBLK89160-1 01722796 01722796 12.2 MG/KG 1.1 4

Nickel 7440-02-0 QCBLK89160-1 01722796 01722/96 11.9 MG/KG 1.1 1
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Quanterra-Richland

P.0. Box 1970
Richland, WA 99352
Project: 550.111
Category: Lead Sample Date : 12/19/95
Method: EPA 7421 Receipt Date : 01/10/96
Matrix: SOLID Report Date : 01/25/96
Client Quanterra Blank Sample Prep. Analyses Detection
ID 10 Analyte CAS Number Name Date Date Result Unit aual. Limit Dil
BOGL97 10120-001 Lead 7439-92-1  QCBLK89161-1 01722796 01722796 2.7 MG/KG 0.32 :
BOGL97 10120-001MS Lead 7439-92-1  QCBLK89161-1 01/22/96 01722796 84 XREC :
BOGL97 10120-001MSD  Lead 7439-92-1 QCBLK89161-1 01722796 01/22/96 87 XREC
BOGL99 10120-002 Lead 7439-92-1 QCBLK89161-1 01/22/96 01722796 1.9 MG/KG 0.32
BOGLB1 10120-003 Lead 7439-92-1  QCBLK89161-1 01/22/96 01722796 1.7 MG/KG 0.31
BOGLB3 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
BOGLB6S 10120-006 Lead 7439-92-1  QCBLK89161-1 01/22/96 01/22/96 1.2 MG/KG 0.31
BOGLBS 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 01722796 01722796 0.10 MG/KG U 0.30
NA QCLCS89161-1  Lead 7439-92-1  QCBLK89161-1 01722796 01/22/96 95 XREC 2L
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U.S. EPA - CLP

1
INORGANIC ANALYSES DATA SHEET

EPA SAMPLE NO.

BOGLB1
Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W0867
Matrix (soil/water): SOIL Lab Sample ID: 10120-003
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|0 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-84¢6
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U.s. EpPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGLB3
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: 9677

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

CAS No. Analyte |Concentration|C Q M
7440-43-9 |Cadmium__ 0.35|0 P_
7440-47-3 |Chromium_ 5.01 | . P
7439-92-1 |Lead 1.6|° F_
7440-02-0 |Nickel 5.5| | P
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN
SW-846
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGLR4
Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0867
Matrix (soil/water): SOIL Lab Sample ID: 10120-005
Level (low/med) : LOW Date Received: 01/10/96
% Solids: _96.9

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

CAS No. Analyte |Concentration|C Q M
7440-43-9 |Cadmium__ 0.35|0 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
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Lab Name: QUANTERRA MO
Case No.:

Lab Code: ITMO_ _
Matrix (soil/water):
Level {(low/med) :

% Solids:

]

Concentration Units

Color Before:
Color After:

Comments:

EPA - CLP

INORGANIC ANALYSES DATA SHEET

Contract: 550.111

SOIL

LOW

_96.9

SAS No.:

Tab Sample ID: 10120-006

EPA SAMPLE NO.

BOGLB6

SDG No.: W0867

Date Received: 01/10/96

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

CAS No. Analyte |Concentration|C Q M
7440-43-9 |Cadmium _ 0.09|0 P_
7440-47-3 |Chromium_ 1.7 | _N p_
7439-92-1 |Lead 1.2|° F_
7440-02-0 |Nickel 3.4|71 p_
Clarity Before: Texture:
Clarity After: Artifacts:

FORM I - IN

SW-846
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGLBS8
Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO Case No.: SAS No. : SDG No.: W0867
Matrix (soil/water): SOIL Lab Sample ID: 10120-007
Level (low/méd) : 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|0 P_
7440-47-3 |Chromium_ 0.24|B| 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

00C40




U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGLCO
Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO Case No.: SAS No. : SDG No.: W0B67
Matrix (soil/water): SOIL Lab Sample ID: 10120-008
Level (low/med) : LOW Date Received: 01/10/96
5 Solids: 9479

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

CAS No. Analyte |Concentration|C Q M
7440-43-9 |Cadmium __ 0.36|T P_
7440-47-3 |Chromium_ 12.2) |T N P_
7439-92-1 |Lead 3.2 F_
7440-02-0 |Nickel 11.9| | P_
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN
SW-846

00041




' U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGL97
Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0867
Matrix (soil/water): SOIL Lab Sample ID: 10120-001
Level (low/med): LOW Date Received: 01/10/96
% Solids: _93.4

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

CAS No. Analyte |Concentration|C Q M
7440-43-9 |Cadmium__ 0.36|0 P_
7440-47-3 |Chromium 8.9 _|___ pP_
7439-92-1 |Lead 2.7|° F_
7440-02-0 |Nickel 8.5 | pP_
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN
SW-846
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGLS¢S
Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO Case No.: SAS No. : SDG No.: W0B67
Matrix (soil/water): SOIL Lab Sample ID: 10120-002
Level (low/med) : LOW Date Received: 01/10/96
% Solids: 9472

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

CAS No. Analyte |Concentration|C Q M
7440-43-9 |Cadmium __ 0.36|0 P
7440-47-3 |Chromium 6.2| | _N P_
7439-92-1 |Lead 1.9(_ F_
7440-02-0 |Nickel 7.4 | N P
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: February 26, 1996

SUBJECT: Missing Data

On February 23, 1996, Quanterra delivered radiochemistry package W0867. The Th-232 was
not reported for sample BOGL99 due to the Key Line not being identified by the ND software.




(r/}‘uanterra

Environmental
Services

Quanterra Incorporated
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone
509 375-5590 Fax

CERTIFICATE OF ANALYSIS
Bechtel Hanford, Inc.
345 Hills
Richland, WA 99352
February 23, 1996
Attention: Joan Kessner
SAF Number : B95-089
Date SDG Closed : January 12, 1996
Number of Samples : Eight (8)
Sample Type : Soil
SDG Number : w0867
Data Deliverable : Summary

1. Introduction

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:

TESRL ID# BHI ID# MATRIX DATE OF RECEIPT
60112901 BOGL97 SOIL 01/10/96
60112902 B0GL99 SOIL 01/10/96
60112903 BOGLBI1 SOIL 01/10/96
60112904 BOGLB3 SOIL 01/10/96
60112905 BOGLB4 SOIL 01/10/96
60112906 BOGLB6 SOIL 01/10/96
60112907 BOGLBS8 SOIL 01/10/96
60112908 BOGLCO SOIL 01/10/96
N5 5002
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Quanterra

Environmental
Services

Bechtel Hanford, Inc.
February 23, 1996
Page 2

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: 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

III.  Quality Control

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 sémple 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 (BOGLBS) results are within
contractual requirements.

AN~ nang
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Bechtel Hanford, Inc.
February 23, 1996
Page 3

ium-234, -235, -238 by method RICHRC-503
Sample volumes were reduced for many of the samples in the batch due to high screening
results. Samples BOGL97, BOGL99, BOGLB1, and BOGLB3 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 BOGL97 and BOGL99 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 (BOGLBS) 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 BOGL97, which was counted for only 200 minutes
due to high screening activity. Th-232 is not reported for sample BOGL99 since the Key Line
was not identified by the ND software. Na-22 was detected in sample BOGLB3, 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
(BOGLCO) results are within contractual requirements.

Gas Proportional Counting

Gross Alpha by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (BOGLB8) results are within contractual

requirements.

Gross Beta by method ITAS-RD-3222
The LCS, batch blank, sample and sample duplicate (BOGLBS8) results are within contractual

requirements.

Strontium-9 method RICHRC-5006

Sample BOGL97 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

AYARE 'r.\‘D,
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Bechtel Hanford, Inc.
February 23, 1996
Page 4

meets acceptance criteria and is reported. Sample BOGLCO 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 (BOGLB8) 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:

Suzanne Gaines
Project Manager S-G-

R BN A N Wy
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SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112901 MATRIX: soiL
CLIENT ID: BOGLS7 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 8.5E-01 9.74E-01  pCilg  83.20%  RICHRC5030
U-235 -210E-01  1.9E-01 1.9E-01 9.74E-01  pCilg  83.20%  RICHRCS5030
U-238 7.76E-01 6.5E-01 6.6E-01 9.01E-01  pCilg  83.20%  RICHRC5030
PU-238 3.81E+00  1.4E+00 1.4E+00 8.76E-01  pCilg  68.00%  RICHRC5010
PU239/40 241E+01  3.4E+00 4.2E+00 3.22E-01 pCilg  68.00%  RICHRC5010
AM-241. 1.42E+01  2.7E+00 3.1E+00 N/A pCilg  N/A RICHRC5017
CE-144. 2.36E+00  1.7E+00 1.7E+00  282E+00 pCilg  N/A RICHRC5017
CO-58. 2.68E-01 7.7E-01 7.7E-01 1.25E+00 pCilg  NI/A RICHRC5017
CO-60. 3.79E+02  2.8E+00 3.8E+01 N/A pCilg  NI/A RICHRC5017
CS-134. 6.33E-01 3.9E-01 4.0E-01 6.53E-01  pCilg  N/A RICHRC5017
CS-137DA. 573E+02  2.8E+00 5.7E+01 N/A pCilg  N/A RICHRC5017
EU-152. -3.15E-01  1.2E+00 1.2E+00 1.89E+00 pCilg  NI/A RICHRC5017
EU-154. 2.86E+00  9.5E-01 9.9E-01 1.67E+00 pCilg  N/A RICHRC5017
EU-155. 2.02E+00  9.2E-01 9.5E-01 1.50E+00 pCilg  NI/A RICHRC5017
FE-59. 2.36E-01  2.4E+00 2.4E+00 3.93E+00 pCilg  N/A RICHRC5017
K-40. 1.25E+01  3.5E+00 3.7E+00 N/A pCilg  N/A RICHRC5017
MN-54. 2.74E+00  8.0E-01 8.5E-01 N/A pCilg  NJ/A RICHRC5017
RA-226DA. 1.58E+00  8.0E-01 8.1E-01 1.33E+00 pCig  NI/A RICHRC5017
RU-106DA. 2.44E+00  4.1E+00 41E+00  6.74E+00 pCilg  N/A RICHRC5017
TH-228DA. 535E-01  1.2E+00 126400  2.03E+00 pCilg  N/A RICHRC5017
TH-232DA. -1.67E-01  2.7E+00 27E+00  4.34E+00 pCilg  N/A RICHRC5017
ALPHA 3.98E+01  8.7E+00 9.7E+00 500E+00  pCilg  100.00% RD3222
BETA 317E+03  3.6E+01 21E+02  4.00E+00 pCilg  100.00% RD3222
STRONTIUM  1.34E+03  7.8E+01 41E+02  3.89E+01  pCilg 100.00%  RICHRC5006
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Environmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112901 MATRIX: solL
CLIENT ID: BOGLS7 DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA UNIT  YIELD NUMBER

Number of Results:

002607



LAB NAME:

SAMPLE RESULTS
ITAS-RICHLAND SDG:
60112902 MATRIX:

LAB SAMPLE ID:

()

wuanterra
Environmental
Services
Wo867
SOIL

CLIENT ID: BOGL99 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 451E-01  4.1E-01 4.2E-01 6.06E-01 pCig  77.20%  RICHRC5030
U-235 8.46E-02  2.1E-01 2.2E-01 484E-01 pCilg  77.20%  RICHRC5030
U-238 564E-01  4.6E-01 4.7E-01 6.55-01  pCilg  77.20%  RICHRC5030
PU-238 0.00E+00  2.2E-01 2.3E-01 568E-01 pCilg  75.20%  RICHRC5010
PU239/40 3.85E-01  4.1E-01 4 1E-01 567E-01 pCg  7520%  RICHRC5010
CE-144. -7.90E-02  2.8E-01 2.8E-01 451E-01 pCilg  N/A RICHRC5017
CO-58. -3.00E-02  5.1E-02 5.1E-02 8.29E-02 pCilg  N/A RICHRC5017
CO-60. 451E+00  1.2E-01 4.7E-01 N/A pCilg  NIA RICHRC5017
CS-134. -1.07E-02  3.1E-02 3.1E-02 5.05E-02  pCilg  N/A RICHRC5017
CS-137DA. 5.22E-01  5.9E-02 7.9E-02 N/A pCilg  N/A RICHRC5017
EU-152. -1.16E-01  9.6E-02 9.7E-02 1.51E-01  pCilg  N/A RICHRC5017
EU-154. 6.21E-03  7.8E-02 7.8E-02 1.31E-01  pCilg  N/A RICHRC5017
EU-155. 1.56E-02  1.6E-01 1.6E-01 2.54E-01 pCilg  N/A RICHRC5017
FE-59. -1.35E-01  1.3E-01 1.3€-01 2.15E-01  pCilg  N/A RICHRC5017
K-40. 9.01E+00  8.0E-01 1.2E+00 N/A pCilg  N/A RICHRC5017
MN-54. -466E-04  3.6E-02 3.6E-02 6.06E-02 pCilg  N/A RICHRC5017
RA-224DA. 3.53E-01  9.0E-02 9.7E-02 N/A pCilg  N/A RICHRC5017
RA-226DA. 3.22E-01  6.9E-02 7.6E-02 1.24E-01 pCilg  N/A RICHRC5017
RU-106DA. 1.78E-01  2.9E-01 3.0E-01 498E-01 pCilg  N/A RICHRC5017
TH-228DA. 4.09E-01 1.3E-01 1.4E-01 N/A pCilg  NIA RICHRC5017

ALPHA 6.69E+00  3.9E+00 40E+00  4.99E+00 pCilg  100.00% RD3222

BETA 2.45E+03  3.2E+01 16E+02  3.72E+00 pCilg  100.00% RD3222
STRONTIUM  1.23E+03  5.9E+01 3.5E+02  3.24E+01 pCilg  78.40%  RICHRC5006

Number of Results:

006008
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Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112903 MATRIX: SOoIL
CLIENT ID: BOGLB1 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 7.27E-01 3.4E-01 3.5E-01 368E-01 pCilg  79.40%  RICHRC5030
U-235 3.33E-02  1.3E-01 1.3E-01 3.10E-01  pCilg  79.40%  RICHRC5030
U-238 440E-01  2.8E-01 2.8E-01 3.50E-01  pCilg  79.40%  RICHRC5030
PU-238 751E-02  1.5E-01 1.5E-01 2.76E-01  pCilg  71.80%  RICHRC5010
PU239/40 1.50E-01 1.5E-01 1.5E-01 1.02E-01  pCilg  71.80%  RICHRC5010
CE-144. -1.76E-01  1.9E-01 1.9E-01 315E-01  pCilg  N/A RICHRC5017
CO-58. -3.60E-03  3.9E-02 3.9E-02 6.32E-02  pCilg  N/A RICHRC5017
CO-60. 2.37E+00  9.9E-02 2.6E-01 N/A pCilg  NI/A RICHRC5017
Cs-134. -1.92E-03  2.4E-02 2.4E-02 3.99E-02  pCilg  N/A RICHRC5017
CS-137DA. 1.43E-01 4.5E-02 4.7E-02 N/A pCilg  NI/A RICHRC5017
EU-152. -3.39E-02  6.8E-02 6.8E-02 1.09E-01  pCilg  N/A RICHRC5017
EU-154. 1.06E-01 7.5E-02 7.6E-02 1.36E-01  pCilg  N/A RICHRC5017
EU-155. 1.36E-02  1.2E-01 1.2E-01 1.86E-01  pCilg  NI/A RICHRC5017
FE-59. -8.45E-02  1.2E-01 1.2E-01 1.93E-01  pCilg  N/A RICHRC5017
K-40. 9.62E+00  9.2E-01 1.3E+00 N/A pCilg  N/A RICHRC5017
MN-54. -1.06E-02  3.1E-02 3.1E-02 510E-02 pCilg  N/A RICHRC5017
RA-224DA. 4.22E-01 7.2E-02 8.4E-02 N/A pCilg  N/A RICHRC5017
RA-226DA. 3.68E-01 9.7E-02 1.0E-01 N/A pCilg  N/A RICHRC5017
RA-228DA. 4.81E-01 2.2E-01 2.3E-01 N/A pCilg  NI/A RICHRC5017
RU-106DA. 2.05E-01 2.2E-01 2.2E-01 3.75E-01 pCilg  N/A RICHRC5017
TH-228DA. 4.20E-01 1.5E-01 1.6E-01 N/A pCilg  N/A RICHRC5017
TH-232DA. 6.22E-01 2.7E-01 2.8E-01 N/A pCilg  N/A RICHRC5017
ALPHA 570E+00  3.7E+00 37E+00  5.11E+00  pCilg  100.00% RD3222
BETA 8.08E+02  1.8E+01 5.6E+01 3.68E+00  pCilg  100.00% RD3222
STRONTIUM  4.01E+02  2.5E+01 11E+02  1.76E+01  pCilg  68.50%  RICHRC5006
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Environmental
Services

1/10/96 10:30:00 AM

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: wose67
LAB SAMPLE ID: 60112903 MATRIX: SOIL
CLIENT ID: BOGLB1 DATE RECEIVED:
COUNTING TOTAL REPORT
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDA UNIT YIELD

METHOD
NUMBER

Number of Results: [25 |

005010



Yuanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112904 MATRIX: SOIL
CLIENT ID: BOGLB3 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 6.42E-01 2.5E-01 2.6E-01 2.44E-01  pCilg 79.60% RICHRC5030
U-235 -422E-03  5.1E-02 5.1E-02 1.65E-01  pCilg 79.60% RICHRC5030
U-238 4.35E-01 2.1E-01 2.1E-01 2.09E-01  pCilg 79.60% RICHRC5030
PU-238 0.00E+00 7.0E-02 7.4E-02 1.81E-01  pCilg 71.50% RICHRC5010
PU239/40 2.46E-02 8.5E-02 8.5E-02 1.81E-01  pCilg 71.50% RICHRC5010
CE-144. -4.85E-02  2.0E-01 2.0E-01 3.13E-01  pCilg N/A RICHRC5017
CO-58. 8.97E-03 5.1E-02 5.1E-02 8.53E-02  pCilg N/A RICHRC5017
CO-60. 1.57E+00 1.1E-01 1.9E-01 N/A pCilg N/A RICHRC5017
CS-134, -1.38E-02  3.3E-02 3.3E-02 5.39E-02  pCilg N/A RICHRC5017
CS-137DA. 5.87E-02 6.0E-02 6.0E-02 N/A pCilg N/A RICHRC5017
EU-152. 2.05E+00 1.8E-01 2.7E-01 N/A pCilg N/A RICHRC5017
EU-154. 1.64E-01 1.2E-01 1.2E-01 2.09E-01  pCilg N/A RICHRC5017
EU-155. 9.12E-02 1.0E-01 1.0E-01 1.64E-01  pCilg N/A RICHRC5017
FE-59. -1.31E-01 1.4E-01 1.4E-01 217E-01  pCig N/A RICHRC5017
K-40. 8.03E+00  1.1E+00 1.3E+00 N/A pCilg N/A RICHRC5017
MN-54. 3.15E-03 4.1E-02 4.1E-02 6.73E-02  pCilg N/A RICHRC5017
RA-224DA. 4.73E-01 9.0E-02 1.0E-01 N/A pCilg N/A RICHRC5017
RA-226DA. 4.15E-01 1.4E-01 1.5E-01 N/A pCilg N/A RICHRC5017
RU-106DA. 1.53E-01 3.0E-01 3.0E-01 5.09E-01  pCilg N/A RICHRC5017
TH-228DA. 4.06E-01 1.7E-01 1.7E-01 N/A pCilg N/A RICHRC5017
TH-232DA. 5.04E-01 2.6E-01 2.7E-01 N/A pCilg N/A RICHRC5017
ALPHA 5.52E+00  3.4E+00 3.5E+00 4.05E+00  pCilg 100.00% RD3222
BETA 5.30E+02  1.5E+01 3.8E+01 3.72E+00  pCilg 100.00% RD3222
STRONTIUM 2.26E+02  1.3E+01 6.7E+01 8.16E+00  pCilg 88.80% RICHRC50086
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Environmental
Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112904 MATRIX: solL
CLIENT ID: BOGLB3 DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDA UNIT  YIELD NUMBER

Number of Results:

006012
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Puanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: w0867
LAB SAMPLE ID: 60112905 MATRIX: SOIL
CLIENT ID: BOGLB4 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 1.5E-01 5.81E-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 pCilg 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 6.50E-02 pCi/g 74.90% RICHRC5010
CE-144. -1.31E-01 2.0E-01 2.0E-01 3.12E-01 pCi/g N/A RICHRC5017
CO-58. 8.89E-03 4.9E-02 4.9E-02 8.23E-02  pCilg N/A RICHRC5017
CO-60. 1.43E+00 1.0E-01 1.8E-01 N/A pCilg N/A 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 pCilg N/A RICHRCS017
EU-152. 7.03E-01 1.0E-01 1.3E-01 1.94E-01 pCil/g N/A RICHRC5017
EU-154. 1.29E-01 9.0E-02 9.1E-02 1.67E-01 pCilg N/A RICHRC5017
EU-155. -2.31E-02 1.0E-01 1.0E-01 1.64E-01 pCilg N/A RICHRC5017
FE-59. -1.27E-01 1.3E-01 1.3E-01 2.05E-01 pCi/g N/A RICHRC5017
K-40. 7.93E+00 1.0E+00 1.3E+00 N/A pCil/g N/A RICHRC5017
MN-54. 2.34E-02 3.8E-02 3.8E-02 6.53E-02 pCi/g N/A RICHRC5017
RA-224DA. 4.77E-01 9.2E-02 1.0E-01 N/A pCilg N/A RICHRCS017
RA-226DA. 3.04E-01 1.2E-01 1.3E-01 N/A pCilg N/A RICHRC5017
RU-106DA. -1.62E-01 3.0E-01 3.0E-01 4.98E-01 pCilg N/A RICHRC5017
TH-228DA. 4.98E-01 1.6E-01 1.7E-01 N/A pCilg N/A RICHRC5017
TH-232DA. 1.56E-01 3.7E-01 3.7E-01 N/A pCi/g N/A RICHRC5017
ALPHA 6.80E+00 3.9E+00 4.0E+00 4.88E+00 pCilg 100.00% RD3222
BETA 4 91E+02 1.4E+01 3.5E+01 4.05E+00 pCi/g 100.00% RD3222
STRONTIUM 2.00E+02 4 2E+00 5.9E+01 1.01E+00 pCi/g 90.80% RICHRCS5006

000013
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Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112905 MATRIX: SoIL
CLIENT ID: BOGLB4 DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDA uniT  YIELD NUMBER

Number of Resuits:

060,014
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Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: Wo0867
LAB SAMPLE ID: 60112906 MATRIX: soIL
CLIENT ID: BOGLB6 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 3.48E-01  1.3E-01 1.4E-01 6.25E-02  pCilg  86.10%  RICHRC5030
U-235 1.69E-02  3.3E-02 3.4E-02 725602 pCilg  86.10%  RICHRC5030
U-238 5.00E-01  1.6E-01 1.7E-01 9.33E-02  pCilg  86.10%  RICHRC5030
PU-238 -2.57E-03  5.2E-03 5.2E-03 6.16E-02  pCilg  78.50%  RICHRC5010
PU239/40 0.00E+00  0.0E+00 3.9E-02 3.48E-02 pCilg  78.50%  RICHRC5010
CE-144. -9.15E-02  1.3E-01 1.3E-01 2.03E-01  pCilg  N/A RICHRC5017
CO-58. -3.91E-02  4.2E-02 4.2E-02 6.87E-02  pCilg  NIA RICHRC5017
CO0-60. 5.46E-01 7.5E-02 9.3E-02 N/A pCilg N/A RICHRC5017
CS-134. 310E-03  2.8E-02 2.8E-02 464E-02  pCilg  N/A RICHRC5017
CS-137DA. 3.48E-02  3.1E-02 3.1E-02 529E-02 pCilg  N/A RICHRC5017
EU-152. 2.16E-01  7.5E-02 7.8E-02 1.33E-01  pCilg  NI/A RICHRC5017
EU-154, 4.56E-02  9.0E-02 9.0E-02 1.59E-01  pCilg  N/A RICHRC5017
EU-155. 242E-02  6.5E-02 6.5E-02 1.04E-01  pCilg  N/A RICHRC5017
FE-59. 8.67E-02  1.1E-01 1.1E-01 1.96E-01 pCig  NIA RICHRC5017
K-40. 8.62E+00  1.1E+00 1.4E+00 N/A pCilg  N/A RICHRC5017
MN-54. 8.78E-03  3.3E-02 3.3E-02 563E-02  pCilg  N/A RICHRC5017
RA-224DA. 535601  8.5E-02 1.0E-01 N/A pCilg  N/A RICHRC5017
RA-226DA. 3.58E-01  1.2E-01 1.2E-01 N/A pCilg  N/A RICHRC5017
RU-106DA. 2.45E-01  2.7E-01 2.7E-01 468E-01  pCilg  N/A RICHRC5017
TH-228DA. 5.74E-01  1.6E-01 1.7E-01 N/A pCilg  NIA RICHRC5017
TH-232DA. 6.826-01  2.7E-01 2.7E-01 N/A pCilg  N/A RICHRC5017
ALPHA 579E+00  3.7E+00 37E+00  4.99E+00 pCilg  100.00% RD3222
BETA 6.40E+01  54E+00  6.9E+00  3.78E+00  pCilg  100.00% RD3222
STRONTIUM  277E+01  1.5E+00 8.5E+00  9.90E-01  pCilg  99.50%  RICHRC5006
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Puanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: w0867
LAB SAMPLE ID: 60112906 MATRIX: SOIL
CLIENT ID: BOGLB6 DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA uniT  YIELD NUMBER

Number of Resulits:

006016
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Environmental

Services
SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112907 MATRIX: SOIL
CLIENT ID: BOGLBS 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 5.09E-02  3.2E-02 3.3E-02 2.54E-02  pCilg 88.60%  RICHRC5030
U-235 3.24E-03  9.7E-03 9.7E-03 2.54E-02  pCilg 88.60%  RICHRC5030
U-238 2.78E-02  2.3E-02 2.4E-02 218E-02  pCilg 88.60%  RICHRC5030
PU-238 -1.05E-03  2.1E-03 2.1E-03 2.52E-02  pCilg 83.30%  RICHRC5010
PU239/40 -1.05E-03  2.1E-03 2.1E-03 2.52E-02  pCilg 83.30%  RICHRC5010
CE-144. -3.09E-02  7.2E-02 7.3E-02 1.14E-01  pCig N/A RICHRC5017
CO-58. -1.30E-02  2.6E-02 2.6E-02 427E-02  pCilg N/A RICHRC5017
CO-60. -8.18E-03  2.3E-02 2.3E-02 3.81E-02  pCilg N/A RICHRC5017
CS-134. -1.13E-02  1.8E-02 1.8E-02 2.98E-02  pCilg N/A RICHRC5017
CS-137DA. -7.21E-03  2.1E-02 2.1E-02 3.28E-02  pCilg N/A RICHRC5017
EU-152. 4.72E-02  4.5E-02 4.5E-02 7.85E-02  pCig N/A RICHRC5017
EU-154. -481E-03  6.2E-02 6.2E-02 1.07€-01  pCig N/A RICHRC5017
EU-155. -461E-03  3.3E-02 3.3E-02 518E-02  pCilg N/A RICHRC5017
FE-59. 2.32E-02  6.2E-02 6.2E-02 1.09E-01  pCi/g N/A RICHRC5017
K-40. 419E+00  4.7E-01 6.3E-01 1.03E+00  pCilg N/A RICHRC5017
MN-54. 2.05E-02  2.2E-02 2.2E-02 3.85E-02  pCig N/A RICHRC5017
RA-224DA. 1.25E-01 5.0E-02 5.2E-02 N/A pCilg N/A RICHRC5017
RA-226DA. 1.16E-01 4.3E-02 4.4E-02 7.97E-02  pCilg N/A RICHRC5017
RU-106DA. -9.63E-03  1.6E-01 1.6E-01 2.75E-01  pCilg N/A RICHRC5017
TH-228DA. 3.04E-01 1.0E-01 1.0E-01 N/A pCilg N/A RICHRC5017
TH-232DA. 1.34E-01 1.2E-01 1.2E-01 2.00E-01  pCiig N/A RICHRC5017
ALPHA -9.06E-01  1.1E+00 1.2E+00  4.87E+00  pCilg 100.00% RD3222
BETA 1.53E+00  1.9E+00 1.9E+00  4.00E+00  pCig 100.00% RD3222
STRONTIUM  -1.30E-02  3.6E-02 3.7E€-02 1.24E-01  pCilg 97.40%  RICHRC5006

006017




Puanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: Wo0867
LAB SAMPLE ID: 60112907 MATRIX: SOIL
CLIENT ID: BOGLBS DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA uniIT  YIELD NUMBER

Number of Results:

000018
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Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112908 MATRIX: SOIL
CLIENT ID: BOGLCO 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 4.54E-01 9.0E-02 1.1E-01 202E-02 pCilg  93.70%  RICHRCS5030
U-235 2.91E-02  2.3E-02 2.4E-02 249E-02 pCilg  93.70%  RICHRC5030
U-238 4.18E-01 8.6E-02 1.1E-01 220E-02  pCilg  93.70%  RICHRC5030
PU-238 589E-03  1.2E-02 1.2E-02 1.59E-02  pCilg  70.70%  RICHRC5010
PU239/40 1.03E-02  1.7E-02 1.7E-02 2.93E-02 pCilg  70.70%  RICHRC5010
CE-144. -1.73E-01  1.3E-01 1.3E-01 1.98E-01  pCilg  N/A RICHRC5017
CO-58. 7.25E-03  4.1E-02 4.1E-02 7.00E-02 pCilg  N/A RICHRC5017
CO-60. 1.48E+00  1.1E-01 1.9E-01 N/A pCilg  NI/A RICHRC5017
Cs-134. -2.96E-02  2.9E-02 2.9E-02 4.70E-02 pCilg  N/A RICHRC5017
CS-137DA. -1.48E-02  3.2E-02 3.2E-02 506E-02 pCilg  N/A RICHRC5017
EU-152. 1.86E-03  7.6E-02 7.6E-02 1.26E-01  pCilg  N/A RICHRC5017
EU-154. 6.76E-02  9.4E-02 9.4E-02 1.63E-01 pCilg  N/A RICHRC5017
EU-155. -2.03E-02  6.5E-02 6.5E-02 9.99E-02  pCilg  N/A RICHRC5017
FE-59. -4.88E-02  1.2E-01 1.2E-01 201E-01 pCilg  N/A RICHRC5017
K-40. 1.24E+01  1.1E+00 1.7E+00 N/A pCilg  N/A RICHRC5017
MN-54. 1.52E-02  3.7E-02 3.7E-02 6.38E-02  pCilg  N/A RICHRC5017
RA-224DA. 6.27E-01 8.3E-02 1.0E-01 N/A pCilg  N/A RICHRC5017
RA-226DA. 3.40E-01 1.3E-01 1.3E-01 N/A pCilg  N/A RICHRC5017
RA-228DA. 4.34E-01 2.6E-01 2.7E-01 N/A pCilg  N/A RICHRC5017
RU-106DA. 541E-02  2.7E-01 2.7E-01 469E-01 pCilg  NI/A RICHRC5017
TH-228DA. 5.67E-01 1.6E-01 1.7E-01 N/A pCilg  N/A RICHRC5017
TH-232DA. 6.16E-01 3.5E-01 3.5E-01 N/A pCilg  NIA RICHRC5017
ALPHA 453E+00  3.5E+00 3.5E+00  5.44E+00 pCilg  100.00% RD3222
BETA 6.05E+01  5.3E+00 6.6E+00  368E+00 pCilg  100.00% RD3222
STRONTIUM  1.60E+01  4.5E-01 4.6E+00 1.44E-01  pCilg  87.30%  RICHRC5006
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: w0867
LAB SAMPLE ID: 60112908 MATRIX: soiL
CLIENT ID: BOGLCO DATE RECEIVED: 1/10/96 10:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT  YIELD NUMBER

Number of Results: @
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ITAS Data Review Checkilist PB - - /
RADIOCHEMISTRY R I Ny }
JTAN C
Work Order Nota): 0 O 12 9
=~ U~
|_Lab Ssmple Numbers or SDG: o d S ']
) .
Method/Test/Parameter: I l K‘\‘C‘ ™ QQ
Review item Yas No N/A 2™ Level
) ) v review
V)
A Calibration _— e
1. ts the calibration documentation included where applicable?
8. Samote Anaivsis - T
1. Are the sampie Yieids within acceotance cnteria?
2. Waere ail sampie halding umes mat? e 1 d
C. QC Sampies rd A
1. Is the Biank Yisid within acceptance critaria?
2. Is the Minimum Detectabie Activity for the Blank resuit < the / -A
Contract Detection Limit?
3. Is the 8lank rasuit < the Cantract Dataction Limit? ~ —
4. Is the Blank result greaster than the Contract Dstection Limit but the _— A -
Sample resuit lass than the Contract Detection Limit? -
5. 1s the LCS resuit within accentance criteria? - - g
- ] L
8. Is the LCS yieid within accaptance critena? —
7. s the LCS Minimum Datectabis Activity (ess than aor equal to ths / _—
Contract Datection Limit?
o L
8. MS/MSD resuits and yieild meet acceptance criteria? — A
9. Duplicate semote resuits and vield meet acceptance criteria? — A -
0. Other v
1. Are all nonconformances inciuded and noted? /
2. Ara all raquired forms filled out? - — /,
el /
-
3. Correct methodology used?
-1
4. Trenscription chacked? 772’
77 -
5. Waere oil caiculations checked at a minimum frequency? - u/* -
6. Units chacked? " N d

Comments on any “No” response:

.
J
Analyst: '_/C( /ﬁ/&"&

Second

Form

:_LS-038, 3/94 Rev 2

.
AR Mt ard : / L

vel Review: ¢

Date: 72 ’-720 ’_7@

Date:

D) -9k

006027




ITAS Data Review Checklist

L. < .
RADIOCHEMISTRY PrT- S L
Work Order No{s): Q‘C i ] ;3(1
Y 8{0
Lab Sample Numbers or SOG: \A_ <1> '7
Method/Test/Parameter: ( ! r‘c\h-- PRAMN
Review item Yes No N/A 2™ Level
) V) V) review
)

A, Calibration - /

1. Is the calibration documentation included where apolicable?

B. Sampile Analysis i

1. Are the sampie Yields within acceptancs griteria? il / /

2. Waere all sample holding times met? — 1

C. QC Samples _— — o

1. |3 the Blank Yield within acceptance criteria?

2. Is the Minimum Detectable Activity for the Blank resuit < the — _/{ -
Contract Detection Limit? /
is the Blank result < the Contract Detection Limit? el = /

4. is the 8lank result greater than the Contract Detection Limit but the — -~
Samole result less than the Contract Detaction Limit? /

5. Is the LCS result within acceptance criteria? - P

— T /

6. Is the LCS vield within acceptance criteria? -1

7. Is the LCS Minimum Detactable Activity less than or equal to the — ,{/
Contract Datection Limit? /

8. MS/MSD results and yieid meet acceptance criteria? — - /

—t

9. Duplicate sampie resuits and vield meet acceptance criteria? - /

D. Other f/ 9 -

1. Are all nonconfarmances included and noted? /

Sy

2. Are all required forms filled out? — /

3. Correct methodology used? Sl -1

4. Transcription checked? AW 4/1// M

S. Waere ail calculations checked at a minimum frequency? - 77 N )

8. Units chackad? / _/1

Comments on any "No” response:

el o
Analyst: /L '/ /XM i TR e [ / Date: 2-2.0C /6’
aw: : l\\ 2 Zi& l iLJ‘ ‘ Date: é /Q 2 ’q,c‘

Second Level Révi

Form No:_LS-038, 3/94_Rev 2

ot oS redls e ci-of
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)

PAGE 1 OF 2
LOG #: RD-96-
Project D: __jpt L NCM Initiated by: 0 f TA bngt rrreom _
Sample Numbers: Lelizqcel . o2, 23,04 J
ya 7
Tests: _ [lo )
Matrix: Se 41 W ?é 7

Analvtical Area (check appropriate area):

Q Sample control Q GC
Q Organic preparation Q HPLC
Q Inorganic preparation Q GCMS

Q Wet chemistry ata review
Q Metals diochemistry
Q Reporting Q Bioassay

Nonconformance (check appropriate area):

Holding Time Violations (exceeded by
Category [: Laboratory [ndependent

Q L
Q 2

— days)

Holding time expired in transit

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

Q 3. Test added by client after expiration
Category [I: Laboratory Dependent

4
5.
6.
7.
8. Other (complete description required)
Category [II: Analysis Reruns (QA/QC)

Q 9
Q 10.
Qi
Q 12
Category [V: Analysis Reruns (Confirmation)
Q 13.
Q 14.
Q 1s.
Q 16.

Instrument failure
Analyst error
Login error

Miscommunication

00000

Surrogates

Internal Standards
Spike Recoveries
Blank Contamination

Second column

Contamination check

Confirmation of matrix effects

Other (complete description required)

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. approvai

Q 20.
Q21

Invalid instrument calibration

Insufficient sample received for proper analysis

Ircorrect or Incomplete Client Deliverable
Q 22. Hardcopy deliverable error
Q 23. Electronic deliverable error

e e e —

. Sample matrix £¢ //A27C /
Q 25.
Q 26. Other (complete description required)
Kﬂ. Other (specify): __( 7/\-1'4/ it fwj-’zbk
2D i
Corrunems/ExpLanauon
s W:LA 71/&-—- {JC 7’(& ZreniCo
{ /'CM fmﬁ‘(—kﬁ( LY /LLVJ
a-ﬁQ c*g/'u-&(h 5\] ol U;ﬂ—-s/-—-——rr/kl s1D4L
d A

f;omd detection limits elevated due to:
24

Insufficient sample volume

)J_‘?Zc A/PLL ,S‘/’}”UMA:'—;;

Notification (check appropriate area):

Client notified by (name and date):
Q Q by facsimile

Q by telephone Cl/other ‘explam)dfw

in writing

Client’s name and response:

Q process “as is” Q re-sample

on hold until Q other (explain)
3, _on Kol

nw7

Project Manager (signature and date):

*%Q&u7 D -9

J

000028



QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)
PAGE2 OF 2

LOG#: RD-96-

Corrective Action

Root Cause. Initial and date: ]ﬁ/ 77076

/LC?L\r L Lon /YM/ /’141\44’7\4

Corre. eAcaon Initial and Dat 2-2(-7C
< Aﬂv-@ P Lg/(c*Lc«/nfa—() /‘4//& ZV’QfA/ /Z/MAJZ( Q]/IMJL y Al cs ‘jr
tjﬁij %) Qc;,;_xf,"g(j . \_S}/—-./’Q» &Ji /7 fr " & /4/’2/74:1 Q 2!

o oo L/t’/‘%ﬁ)({ metal, o0l 4 oL L?%!LJ( en AL A ?di"f’ﬂ .
et T heio o MDA > £:Gplify bkt Seas fhon Jp CIFE2077
e o Ho vouhne BT b BHAe B Lion [T ST

Responsibility for performing CA assigned to:

Actions to prevent recurrence Initial and Date:

First Level Supervisor: 5222{ 22 :-_u.z f&'m& Date: _.-2C-7 &
Responsible Manager: o - Mmal &gé————— Date: 02/5’*3/7 6
Quality Assurance Review /
Q Anomaly Q Deficiency Re

Q Further action required:

2

Assigned to: / 7 J// A,, ya /
QA signature: W/W ’ Date: /2/ 1? j/yQ

Correcti .‘Z:ctlon Venﬂ/ ation
-5- Verified

Q Cannot Verify (specify reason):

Nonconformance Memo gom\ ;/; /¢ é
QA signature/date: W j
1/:/ S . -

00C030
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Environmeoral
Services
ITAS Data Review Checklist
RADIOCHEMISTRY

8 H'I- - 'S}//.(,/

< 3L
Waork Order No(s): (OC/‘ | '; 1
Lab Sampie Numbers or SDG: L’-’j‘ a’ f7
Meathod/Test/Parametsr: ( O M S
Review item Yes No N/A 2™ Level
v v ) review
)
L
A. Calibration — vl
1 Is the calibration documentation included where aopiicable?
B. Sample Analysis
1. Are the sample Yields within acceotance criteria? — 1
2. Waere ail sampie hoiding times mat? — A
c. QC Sampies / 1 d
1. i3 the Blank Yieid within acceptancs criteria?
-
2. Is the Minimum Detectable Activity for the Blank resuit < the T
Contract Detection Limit? / —
<2
3. Is the Blank resuit < the Contract Detection Limit? N T — { )’ A
4. Is the Blank result greater than the Contract Detection Limit but the .
Sample result less than the Contract Detection Limit? / —
5. 13 the LCS resuit within acceptance criteria? — [ -
6. 18 the LCS vield within acceptance criteria? - = g
7. I8 the LCS Minimum Detectable Activity less than or equal to the — g
Contract Detection Limit?
8. MS/MSD results and yield meet acceptance criteria? - —t /
9. Duplicate sample resuits and yield meet acceptance criteria? / Cl /
CNAS /
D. Cther y\\“ 2 ~
1. Are all nonconformances included and noted? i .
2. Are all required forms filled out?
pa— /
3. Correct methodology used? e )
/
4, Transcription checked? — _T
gy
S. Were 8il calculations checked at a minimum frequency?
= |
6. Units checked? /

Comments on any "No" response:

Analyst:

Second Level R

Form No:_LS-

é—/ﬂa‘f% /(\{0/ /7[;’1 5‘{/ Co :Jp/ e 561:/ [cC:C'/ ﬁ.‘,JC’(ﬁ D,\) leajc(J C’CIB‘.',L) CQ,’%J EV\

%c// e A2 2 N

000031
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)

PAGE 1 OF 2
LOG #: RD-96-
Project ID: Z/fjf NCM Initiated by: Lz] 7 7 2t n PAOFC
Sample Numbers: /70/ 2918 (01290 )02— 0> B oY . C CC: , 61/00/ C—o0&
Tests: fzummC\

Matrix: ] [1\;0 KQ 7
Analvtical Area (check appropriate area):
Q Sample control Q GC Q Wet chemistry 7%&3 review
Q Organic preparation Q HPLC Q Metals F:Radiochemisuy
Q Inorganic preparation Q GCMS Q Reporting Q Bioassay

Nonconformance (check appropriate area):

Holding Time Violations (exceeded by
Category [: Laboratory Independent

Q L
Q 2

_—dayy)

Holding time expired in transit

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

Q 3. Test added by client after expiration
Category [I: Laboratory Dependent

4. Instrument failure

5. Analyst error

6. Login error

7. Miscommunication

00 o00Oo

8. Other (complete description required)
Category [II: Analysis Reruns (QA/QC)

Q 9
Q 10.
Q11
Q 12.
Category [V: Analysis Reruns (Confirmation)
Q 13.
Q 14,
Q 1s.
Q 16.

Surrogates

[nternal Standards
Spike Recoveries
Blank Contamination

Second column

Contamination check

Confirmation of matrix effects

Other (complete description required)

2e
2.

Quality Assurance/Quality Control

Q 17. QC data reported outside of controls
Q 18. Incorrect procedure used

Q 19.

Q 20.
Q2L

Invalid instrument calibration
Insufficient sample received for proper analysis

SOP intentionally modified with QA and Tech. approval

lacorrect or Incomplete Client Deliverable
Q 22. Hardcopy deliverable error
Q 23. Electronic deliverable error

A
o

garted detection limits elevated due 10:
24

5

Az 52

Sample matrix — / J
Insufficient samplevolume ¢ ,(

R

25. ?f' :
‘m6 Other (complete description required) \f;ﬂm(( A4 3
Q 27. Other (specify): Lo fralf MFR <

}
1
!
'

A

Commems/Explanauon #Z [ B~ Fe 5T

B (2504e59,Eul50 #0205 0 05
(o555, teS9 HOG

s [5G YO

(oS8 fes9 0K vuﬁc,— OF

t

Hol lesyFesd fune, Gz Cereel Sube Sy
.4 f[:zzS ¥ ﬂz_,¢

Notification (check appropriate area):

Client notified by (name and date):

Q
Q by telephone

in writing Q by facsimile

othcr (explain)

Client's name and response:

NQ  process “as is” Q re-sample

N@Kﬂ

Q onhold until _A Q  other (explain)

Project Manager (signature and date):

r—

=4

ol / i 227

000032
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)
PACE2 OF 2

LOG#: RD-96-

Corrective Action

Root Cause , Initial and date: . JRA2-20-7
C{:Soo Ffe 59 - piore L;r(m&/\ a1 a{m«.f& 5 J/‘";p&: w byt
£U\ s5 - v\’aA-(-j'&’ (éa(«.m-»t b[ /én-a/é?é’\ La(%mow_d m[‘/'ﬂ":f’é

Nemode O Lot oot Lol s e o o § 2l o o
Jfoend diome 20 connl Opf A yz««.ﬁé@a (Do

Corrective Action “ Initial andlj'a{' < //)7’ Z ’20‘_76
Do cccadol ol mdhs adbiey ol A loll Lfv ol AT |
o, San e #ol LA st e pr s ]—Zf/ e _opecitrra Db fig el
Pl d Ged o SAE  BIS-097 . G579 CCicl g o Agaste
oL Hon e SAE ot s padtof BT Llwesr aqpnd L3 0

g / /T

Responsibility for performing CA assigned to:

Actions to prevent recurrence Initial and Date:

First Level Supervisor: / 4/( Zz&taf’/&%/z\ Date: '@’f G
Responsible Manager: / (0 . MoeZeD0 — Date: 2 éS/?é

éiualig;Assurance Review
Anomaly Q Deficiency Q Rerun

Q Further action required:

Assigned to: /. ya ///‘

QA signature: W ‘ Date: 7% 3/ /?é

{
Corrective Action Veriﬁcan{n
Verified

Q Cannot Verify (specify reason):

w— ) L7
/

L 000033




QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)

PAGE 1 OF 2

LOG #: RD-96-

UL

Project [D:

NCM Initiated by: / L

R e

Sample Numbers: JC 112918 )ﬁ(;l|27(53 ) (20 B?C‘/ b IQLIOG /[ (o y ﬁ? Coll=g
Tests: (4 (ML 7
Matrix: S ) /o K677
Analvtical Area (check appropriate area):
Q Sample control Q GC Q Wet chemistry ata review
Q Organic preparation Q HPLC Q Metals diochemistry
Q Inorganic preparation Q GCMS Q Reporting Q Bioassay

o

Nonconformance (check appropriate area):

Holding Time Violations (exceeded by days)

Category I: 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 II: Laboratory Dependent

4

5.

6.

7.

8. Other (complete description required)

Category [II: Analysis Reruns (QA/QC)

Q 9. Surrogates

Q 10. Internal Standards

Q1L

Instrument failure
Analyst error
Login error

Miscommunication

00 O0C00o

Spike Recoveries

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.
Q2L

Invalid instrument calibration
Insufficient sample received for proper analysis

Incorrect or Incomplete Client Deliverable
Q 22. Hardcopy deliverable error
Q 23. Electronic deliverable error

Reported detection limits elevated due to:
Q 24, Sample matrix

Q 2s.
Q 26. Other (complete descnpuon required) o

Insufficient sample volume

}3127 lj,'v) W 2.%) [@U A#ﬂ?’—q?
2247 ,y,’ﬂéj /& I*’Lf’/‘ ACL/?(‘AM

Q 12. Blank Contamination Comme/nts/Explananon lﬁ (cl / O‘l f‘«ll‘i DA :
Category 1V: Analysis Reruns (Confirmation) -# 03 (Oe ’C’

Q 13. Second column 04 - /}L“Z'Z" Cﬁlé"]_

Q 14. Contamination check P A A O"

Q 15. Confirmation of matrix effects ¥l ¢ ,(Q ZCY(/\ U382l i N
Q 16. Other (complete description required) #er 1017, 4z 380 P C /(270 “(0{/@
Notification (check appropriate area):

Client notified by (name and date): 4 PClient’s name and response:

Q in writing g/by facsimile Lé”'( v ] Q process “asis” Q re-sampie

Q by telephone other (expiain) Q on hold until Q other (explain)

Project Manager (signature and date): A %"l %/LW] 2 X9 "14

0
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)

PAGE2 OF 2
LOG#: RD-96-
Corrective Action
Root Cause WA‘\ Initial and date: AK2-20- o
C /CCY jz?u»(m /’/ 42X 22054 7
Alazz "@nﬁjmh‘ﬁm&y\ ce BonSulcd af tFoteer [29/Eer

icT-20

Fazz(f Uzzepr p — Lo g X Ao > Ao A7

Corrective ial and Date: 220 -7k
7«%\&&#& (A e an ,Lx M,*mr /

Responsibility for performing CA assigned to:

Actions to prevent recurrence Initial and Date:

First Level Supervisor: / :CQ//V/r [ 2 "-'7(/‘/"“—» 7 Date: _2 ~<O~ [ b
Responsible Manager: / (2> Mo kel Date: %5/5‘4

é:ualig Assurance Review
Anomaly Q Deficiency Q Rerun

Q Further action required:

Assigned to: / 2 ,AA /Z,.

s ssmnee: PTG P SILEY /-

/

Corrective Actljon Verification
Verified

Q Cannot Verify (specify reason):

Nonconformance Memoélosu% % - ' '
QA signature/date: o 7 %L gjjé‘i/b %
/ ra

00C035
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Quanterra
Eaviroamental
Services
Data Review Checklist
RADIOCHEMISTRY
Work Order No(s: Gailzd RAd T
<o/
Lab Sample Numbers or SDG: W(”'g(c +
Method/Test/Parameter: oK
Review Item Yes No N/A 2™ Level
V) ) V) review
) )
A. Calibration - e
1 Is the calibration documentation included where a_pplicable?
B. Sample Analysis I
1. Are ?he samgla Yields within acceptance criteria? / /
2. Were all sample holding times met? / 7
c. QC Samples -
1. Is the Blank Yield within acceptance criteria? / o
2. Is the Minimum Detectable Activity for the Blank result < the — A d
Contract Detection Limit?
-
Is the Blank result < ths Contract Detection Limit? / J
4. Is the Blank result greater than the Contract Detection Limit but the / A o
Sample result less than the Contract Detection Limit?
S. Is the LCS result within acceptance criteria? - > /
6. Is the LCS yield within acceptance criteria? - A -
7. Is the LCS Minimum Detectable Activity less than or equal to the -
Contract Detection Limit? — 1
8. MS/MSD resuits and yield meet acceptance criteria? — ] -
9. Duplicate sample results and yield meet acceptance criteria? — /
D. Other ——t A
1. Are all nonconformances included and noted?
2. Are all required forms filled out? — A -
3. Correct methodology used? ] a
/
4. Transcription checked? @ 7/?27
= / 7 v
5. Were all calculations checked at a minimum frequency? — e :
6. Units checked? =] 1

Comments on any "No" response:

Analyst: /5"/ /Z;r—%M / 1

~
Second L7y7t)l Review:

Form Nof _15-038, 3/94 Rev?/

Date:

HLAET7E

Date:

2 -3 -
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Quanterra
Environmental
Services
Data Review Checklist
RADIOCHEMISTRY
Work Order No(s): Geilzq BHT
So/ ‘
Lab Sample Numbers or SDG: el
Meathod/Taest/Paramater: 6
Review item Yes No N/A 2™ Level
) v} v} review
V)
A. Calibration
. Is the calibration documentation included whare applicable? ~ /
8. Sample Analysis -
1. Are the sampie Yields within accentance criteria? / ll
2. Were all sample holding times met? e o @
C. QC Samples — A -
1. Is the Blank Yield within acceotance criteria?
2. Is the Minimum Detectable Activity for the Blank result < the — =i
Contract Detection Limit? L~
A
Is the Blank result < the Contract Detection Limit? —
/
4, Is the Blank result greater than the Contract Detection Limit but the P -
Sample result less than the Contract Detection Limit?
5. Is the LCS result within acceptance criteria? 1
/
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 resuits and vyield meet acceptance criteria?
9. Duplicate sample resuits and yield meet acceptance criteria? 1 o
D. Other _— B’
1. Are all nonconformances included and noted? s
2. Are ell required forms filled out? - 1
e -
3. Correct methodology used? 7
L
4. Transcription chacked? @ %/ _—
/
e
5. Were all calculations checked at a minimum frequency? e / /4—'
6. Units checked? ~

Commentg on any "No” response:

Date: ,2’/5',16
Date: 22 "-1(9

005037
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Quanterra

Ervronmental
Services
ITAS Data Review Checldist . - .
RADIOCHEMISTRY BN T- Sao.{
. C
Work Order Nols): (7 C' ‘9* 1
Lab Sample Numbers or SDG: Lg\' ¢ ?é f7
Method/Tast/Paramaetar: /(-77"1./ <—,’
Review item Yes No N/A 2™ Lovel
) v v) review
)
A. Calibration >< /
1. Is the caiibration documantation included where applicable?
B. Sampie Ansiysis >< ><
1. Are the sampie Yields within acceotancs criteria?
L
2. Waere ail sample holding times met? >< /
L
c. QC Samples \/ ‘A
1. Is the Blank Yield within acceptancs criteria? .
-
2. Is the Minimum Detectable Activity for the Blank resuit < the y e
Contract Detection Limit? i
A d
3. Is the Blank result < the Contract Detaction Limit? . e )
4, Is the Blank resuit greater than the Contract Detsction Limit but the >( 1 [/
Sampie resuit less than the Contract Detection Limit? /S )
. o X )/
5. Is the LCS result within acceptance critena?
8. Is the LCS vield within acceptance criteria? Y ) /
7. Ig the LCS Minimum Detectable Activity less than or equal to the §< p /
Contract Detection Limit?
8. MS/MSD results and yield meet acceptance criteria? \( Y é )
9. Duplicate sample resuits and yield meat acceptance criteria? \>< P /
A /
D. Other };“{( -~
1. Are ail nonconformances included and noted? /
2. Are all required forms filled out? \’( A /
3. Corract mathodology used? /\(\ A /.
b
4. Transcription checked? Ap e -
S. Were aii calculations checked at a minimum frequency? K d
6. Units checked? sé =

Comments on env "No"” resoonse:

‘\ li =y A L\ /A /A
7 /
Anslyst: *LZI’« Ly A % //Z Uz A Date:

a

Second Level Review: v

Form No:_LS-038, 3/94, R}v 2

5}W+ M o for— GO 1290 ,

Date:

A

AAY 4L

ﬂxm‘f@g 5174?#1’37 :
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A

QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)

PAGE1 OF2
LOG #: RD-96-
Project D: SHL NCM Initiated by: 2l 722 prren 2746-5C
Sampie Numbers: ) GO 270/ oll270 8 / “
Tests: 72’% S
Matrnix: S’o ﬁ QUO 8157

Analytical Area (check appropriate area):

Q Sample control Q GC
Q Organic preparation Q HPLC
Q I[norganic preparation Q GCMS

Q Wet chemistry Data review
Q Metals diochemistry
Q Reporting Q Bioassay

Nonconformance (check appropriate area):

Holding Time Violations (exceeded by
Category I: Laboratory Independent

Q 1
Q 2.

days)

Holding time expired in transit

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

Q 3. Test added by client after expiration

Category II: Laboratory Dependent

4. Instrument failure

5. Analyst error

6. Login error

7. Miscommunication

00000

8. Other (compiete description required)
Category III: Analysis Reruns (QA/QC)

Q 9.
Qa 10

Surrogates

Internal Standards

Q 11. Spike Recoveries

Q 12. Blank Contamination

Category IV: Analysis Reruns (Confirmation)
Q 13.
Q 14.
Q 1s.
Q 16.

Second column

Contamination check

Confirmation of matrix effects

Other (complete description required)

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.
Q21

Invalid instrument calibration
[nsufficient sample received for proper analysis

Incorrect or Incomplete Client Deliverable
Q 22, Hardcopy deliverable error
Q 23. Electronic deliverable error

Reported detection limits elevated due to:

Q 24. Sample matrix

Q 25. Insufficient sample volume

Q 26. Other (complete description required)

27. specify): fO/ ffjé:’ Loale
#of /J/# feo (o0 J

Commems/Explanauon

trof — s 4*0-27)7

Notification (check appropriate area):

Client notified by (name and date):
Q in writing Q b

csimile
Q by telephone

Client’s name and response:
-0 process “as is” Q re-sample

imi c@t
other (eﬁp{ain) N

Q o hold until Q other (explain)

Tl

Project Manager (signature and date):

KRM/&MN; V-2

Z4
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QUANTERRA LABORATORY NONCONFORMANCE MEMO (NCM)
PAGE2 OF 2

LOG#: RD-96-

Corrective Action

Root Cause Initial and date: /{ﬁ’ 21 (-5C

Uieerador

Corrective Action [nitial and Date: I 2T 6-56

&WVM« #Q/ %W\JAQ W %A%@%_&% f//V@%

g el Ale yéuwgnfmwﬁ £6313%  ITe /05D omandomane
AM(«)( —va;g- rQa;Q-’/ 71"«4

6%4,(/,4;/5 // hﬂlé—r #(/fuc cca»néza “/‘/ 2/(0 S H3 70 )@amx.ﬁ;,s“uf‘

WNC adraflc . IR 222 -76
Responsibility for perfb(nung CA assigned to: /

Actions to prevent recurrence [nitial and Date:
First Level Supervisor: 4/ \./ sz Date: 2—/-F ¢
Responsible Manager: Date: ,2/;(3/7 <

Quality Assurance Review

Q Anomaly Q Deficiency m
Q Further action required:

Assigned to: __/ W . ?
QA simW ‘ i Date: M_

7

Corrective Action Verilécation

Verified
Q Cannot Verify (specify reason):

Nonconformance Mem% ClosurM/ - )
QA signature/date: ,,% 7/, 77/7 é
// L A
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CHAIN OF

CUSTODY FORMS
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Page | or_J—

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Tumaround

Collector Company Contact Telephone O3 Priority

W. S. Thompson K. L. Sykes/ W. S. Thompson (509) 376-8031 I8 Norma!
Project Designation Sampling Location SAF No.

1301N/1325N SI (Limited Field Investigation) 1301-N/1325-N Cribs 100N B95-089
lee Chest No. Field Logbook No. Method of Shipment
RI-col EL-1275 Hand Carnry in DOE vehicle.
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
QUANTERRA N/A N/A

Possible Samile Hazards/Remarks Preservation NONE NONE NONE

(vad,w Q( C/’h \/~€/ Type of Container | a5 Glass Plastic

No. of Container(s) 1 - 1
Special Handling and/or Storage AR
Voo n Seete A Volume 458..,: 3\‘ 6Oml.  |20m.
r o .
5[)5:_ ICP Metals | Radio-
Cadmium | nuclides
SAMPLE ANALYSIS g 7 Chromium | (see note
Lo1AS woi o
Nickel
Sample No. Matrix* Date Sampled Time Sampled

0l E)DG— LC["') Soil

12-1Qa-9¢

14y

02 (OGLA9 | Sou 12-30495 | p€21 X | x| X
03 OGLE) | %W 12-20-95] 0qU0 X 1 ¥ |X
< — 4
o BOGLBS | sol | 19-92-4Y | a2p Y |« | ¥
- [ § Ll
05 DGRBS | SeUL | 19-39-95 | pq2p Yl X | X
T 1.4 7
] {ﬁ‘/ ! , 6] 64(9
! R . SPECIAL INSTRUCTIONS Mauix*
Sign/Print Names Note #1: Radlionuclides - Gross alpha; gross beta; Sr-90; U-233,U-234; U-238; s.- Soil
" 23374Wd7 &€ DaelTime OB ¢ | Pu-238; Pu-239/240; Gamma Spec (to include) - SE= Sediment
o) - A2 SFH s K-40, Mn-54, C0-60, Ru-106, Cs-134, C3-137, Ce-144, SO Shidge
A Date/Time 7 ‘;’ﬁ elVed By /é///(e s 7 DatelTime /é: ’J /(u,_ A Eu-154, Eu-155, Ra-226, Th-228, Th-232. g 2 vo\{'am
— el LoLOfL e oty Dol o lice LA Z SUMMARY DATA DELIVERABLES s bvum solcs
/ Relinquished By Date/Time Received By / Date/Time TDL = ?lum Liquids
| 2 Tissue
Relinquished By Date/Time Received By ) Date/Time :{IWE \QEZ‘E‘&: son
1 Received By Title Date/Time E—
Disposal Method Disposed By Date/Time




Pagra;_ of L)__" -

Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Tumaround
Collector Company Contact Telephone E onty
W. S. Thompson K. L. Sykes/ W. S. Thompson (509) 376-8031 Normal
| Project Designation Sampling Location SAF No.
1301N/1325N SI (Limited Field [nvesligalion) 1301-N/1325-N Cribs 100N B9S5-089
Ice Chest No. Field Logbook No. Method of Shipment
AFe0 | EL-1275 Hand Carry in DOE vehicle.
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
QUANTERRA N/A N/A
Possible Sample Hazards/Remarks Preservation NONE NONE NONE
4 z <
adun Chve. Typeof Container | Glas  {Glass | Plastic
No. of Container(s) 1 1 1
Special Handling and/or Storage 252D
ﬂo Volume QI | %0 ﬁ 20 ml.
[ .
Spli- ICP Metals | Radio-
Cadmium | nuclides
SAMPLE ANALYSIS - %7 Chromium | (sec note
ér 0 / /2 8 [/L)O Lead #1) Adtivity
Nickel 1,012 | Scan
Sample No. Matrix* Date Sampled Time Sampled

ob| DOBLBL  |sa

iNlg

1013

o PO&LEY | Qo

2127195

| 325

0 H0ELCO | sl

RIS

e X774

Receided By

\e/Time 7. 3¢’

il e
QZ/!{;//L[/L&” /RS

Received By

Date/Time

Date/Time

Received By

V' DatefTime

_,.d‘dQ/b-/( 20

et e
SUMMARY DATA DELIVERABLES

SPECIAL INSTRUCTIONS
Note #1: Radionuclides - Gross alpha; gross beta; Sr-90; U-233,U-234; U-238;

Pu-238; Pu-239/240; Gamma Spec (to include) -

K-40, Mn-54, C0-60, Ru-106, Cs-134, Cs-137, Ce-144,

Eu-154, Eu-155, Ra-226, Th-228, Th-232.

Matrix*

S =Solt

SE = Sediment
SO= Solid

SL = Sludge
W = Water

O =01

A = Air

T =Tissue
Wi = Wipe

L =liquid
V = Vegetation
X sother .

DS= Dium Solids
DL = Dium Liquids

i Received By

Title

Date/Time

Disposal Method

Disposed By

Date/Time

00C043

4




Env{ron:pental E R C Job No. 22192
estoration ) .
Contractor Tea m g::.CCN: NA "

OU: 100-NR-}
TSD: NA

Interoffice Memorandum ComM

TO: RC Smith B1-35 DATE:  January 8, 1996

COPIES:  See Below FROM: WS Thompson W
ER Field Sampling
N1-28/6-8031

sursEcT: 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 (BOGL97, BOGL99,
BOGLB1, BOGLB3, BOGLB4, BOGLCO, BOGLB6, and BOGLBS) 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 Cs137 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 suil. 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

JH Kessner B1-35

JA Lerch B1-35

RL Weiss B1-35

A. Hopkins H9-11

- 000044




“Yodioncive Moderial, €

GUIDE ¢

POTENTIAL HAZARDS

HEALTH HAZIARDS
low-level radioactive malerial; little personal radialion haraid.

Muany packuger are nol requited to huve sadicactive muleriols lobaels or
markings.

Some radiouclive malerials cannol be delecled by commonly availuble
instlruments.

FIRE OR RXPLOSION

Some af these moleriols may burn, bul none of them igniles readily.
Rodicactivity does not chonge [lommabilily or other properties of the materi

EMERGENCY ACTIOM

Keep unnecessary people away; isolale hazard area and deny eniry.

Response aclions may be performed prior 1o ony rodialion measurements.

Posilive pressure sell.-conlained breolhing apparatus {(SCBA} and structurol
firefighters’ protective clothing will provide limited profeciion.

Notily Radiation Authority ol accident conditions.

Detoin uninjured persons, isolale equipmen! willi suspecied conlaminalion,
and delay cleanup unlil instruction of Radiation Authorily. «

Do not move damaged containers; move undomoged conlainers oul of fire
tone.
Small Fires: Dry chemical, CO2, waler spray or regulor foom.
Large Flress Waler spray, fog (llooding amounts).
SPILL OR LEAK
De nel fovch duamuged conluiners or spilled muteriai.
Small Liquid Spiilss Toke up with sand,

cbsorbent material.

Cover powdaer spill wilh plastic sheel or tarp 1o minimize spreading.
FIRST AID
Use first aid trealment according la the nature of the injury.

Advise medical personnel thal victim moy be conlommoled wilh low- |eve|
radioaclive malerial.

earth or other noncombustible

oytepil Pcu; 2nge - [[@Afd

N2 10
uaml"rﬁ & paard), T,V

h mme——

000045



154772182

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

000046




i CAUTION
""Internal Contamination - Soil Samples'"

Handle sample containers in a hood

~designated as Radiological Materials Area
(RMA).

~ The outside of the sampl’é 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. Remove the plastic bag in a hood.

W1 %%

4 .!\ zi-ﬁvi s
g Lﬁ' ] ﬁtm




RADIOACTIVE SHIPMENT RECORD

3. Page ' of I

34633

1.SHIP TO

Company Qt)a Iﬂerr &"

Address

Company &

2300 Cemae. Unsh ms
i, State, Zi ¢r<= chlahd [tk 4@59%

2 SHIP FROM E&EP]\’ OF ENERGY CIOCO 4. Ship [BPrepaid D Collect
€
Motor-R3T D Air Psgr
drass &\ N Qr 'b l IOO Ne&/ %Excl Use D Air C:go

sotbhA s
City, State, Zp

Attention

Wacen Neeonburah

TIGEN
Contact

lorons  3T5-3121 [Ext 25)

' R\C}'\\&Y’d LOA QQB%—' 2> [ ups surtace D Mail

Weridui 5 Thomipran 7| =B

fHIPMENT AUTH

Site Carrier " _ .

ORIZATION NUMBER

Phone (50q) 376'?0.)/,. 53/'07‘/

S. HM Proper Shipping Name: Radloacuve Matenal 6. Markings Applied ~~ _|7. For Normal Form . .
excepted package - empty packaging 7 UN2910; Package Orientation | =1 [] | Mentify - (7 G 0O o
excepted package - instruments or articles < 7 ' UN2910 [ Gross Weight o ‘% Ph_yslc.al Form Liquid ) Gas

M | excepted package - limited quantity of material 7 UN2910 Radioactive - Lsa ... 5°|'d .
excepted package - articles manufactured from 7 UN2910 { Type A ’ : D Chem:cal Form D Metal D dxide
natural or depleted uranium or natural thorium : . _|TypeB : -D
Special Form, n.o.s. 7 UN2974 Elemen(al O nitrate

' ” i 8. Additional RAM Desc. - . D
Low Specific Activity, n.o.s. 7 UN2912 Lirmited @ Other Mixture
mited Quantity
n.o.s. 7 UN2982 | o iioactive Material E 9. Placards Applied L] Yes m»NO
Fissile, n.o.s. 7 . UN2918 High;vay Route 0 if Rail Specif PI 4
(other) — 1 Controlled Quantity dd ‘ an specily Tiacards _

11a. TYPE PACKAGE | 11b. CONSTRUCTION | 11c. FISSILE CLASS [ 11, Labels Applied :

Strong Tight B E:l Box, FB Non-Fissile Empty D Route Plan O Yas %No

Type A 8 [ wood Fissile Exempt g Radioactixe t 0|70, emercency Response

Type B Steel Fissile | Radioactjvi{Yelidw 1t [ =2

Type B(U) g & Orum Fissile Il E]] RadigaCtive Yellow i [] | Telephone 509,372 K00

Type B(M) Cask% Fissile Il Sidiary Hazard Emergency Response Guaide(s):

Other (Lé w(ﬂ 2’1"Gms Fissile D % ﬁfé /f/;f/%(/wf/)

Warning -- Fissile Class Il Shipment.
From Other Packages Bearing Radioactive

Do Not Load More Than

Labels.

Packages Per Vehicle. In Loading and Storage Areas, Keep at Least 20 Feet

12.[No. Pkgs. Model Package COC/spec Serial No. Seal No. Isotopes T.). Curies/Pkg | Gr. W1,
| Shog nighiy /A MIA /A S8 Lopal 2R 10 T Ll [lpk
SodRa npled) en <ass s (elhle D caed LN ’
w200 O (N8 DLy 830070 T2 | J2=m QT L
QDb # . 2DGLR), BIGLYT EDGLIE, 120563, 06U HE-FLO ,
{Shipper may describe package in detail on one of the unused lines above) @6— L_ l% ‘wGva\S TOTALS /\//A- U, 7 /;(l 3 //bdﬁ

13. | This.is to certify that the above named materials are properly classified, descnt;ed packaged, marked and labeled, and are in proper condifion
for transportation, accordmg to the applicable federal, state, local and international regulations for the transportation of hazardous materials.
ifier’s Signa /On behalf of DOE-RL | Dat mzatlon ompl Cost Co, End Function)
Fiidy /57‘* Lo/ bilo/alb |” teLD&M’\pLqu/ X003 7
14.| Surface (7»3 Rate of Package Dose Rate at 1 Meter from Surface Smears of Oute TRUCK LOAD OR EXCLUSIVE USE
) %Package CEo]ntalner ) Surface [Z] <200 mrem/he (N+8 Y)
h LA Y
N <0.5 or A mrem/hr (N +g v ) <0.5o0r _p < mrem/hr (N+8Y) Ej :izzd:m BGYI/cr_r; @ 6 feet E <10 mrem/hr (N+ 8 Y)
. . . N . pm cm - R
Additional Data and:nstructlons ({inc. Readings on Internal Pack;gmg) U <Tbl. 2-2 HSRCM @ Cab E} <2 mrem/he N+ 87Y)
A2 Onsite Limits or sleeper
Signature - Radiation Momtonng Bidg. Survey No. Date
(A La il g oy 300 A/ Sy Zee 121079
15. PICKUP OF SHIPMENT . RECEIPT
cle Dri . / . . Signature Date
oW 259 By 1/ (s tlon_
16.| Shipment has been inspected and vgrified to be in compliance with DOT regulations
Authorized Printed Date
Signature -% ” Name M. 4 WS /—. Y/ /Sé
17.] AR CARGO AIRCRAFT PASSENGER AIRCRAFT Pkg. Dimensions ]
TRANSPORT D Cargo Aircraft Onl\v' D 1. Ld Qty D 3. Research/Medical Diagnosis N
CERTIFICATION | Labels Applied  “|[]2. <3 T.. 4. Human Medical Research -
18. ’- OFFSITE AUTHORIZATION
B/L Date Shipped Routing ETA :
- L9777 i <!
R w777 /102 By rertice (725
Fo SU’VGYGd By Date Appm.v: d fof ShipmenyDftsite Date
;-;_*‘;‘“” ” Az.f.Q:wv /~/a —96

mmorrlce 1995—603-181721013 “"{(DU/Y\@( k&\j\_ M&&S

NS 6506 s

4-6000-088 (07/95)

<




GLARNTT T

4 m %‘fj gi" nd( s iim.v E’H‘L]%’:ﬁ

SAMPLE RECEIPT VARIANCE REPORT
ITAS-RICHLAND LABORATORY

WORK ORDER NUMBER: / 0/-125 /Pf) oate nmiateo. =\ C S

INITIATED BY: ';Kostx N Q\ Q‘\\Q\"@ WLus

N - 2N
DATE/TIME OF SAMPLE (AND/OR RFA & COC) ReCEIPTS /-/£L (&2 /830

CLIENT SAMPLE NUMBER RFA/COC NUMBERS ANALYSIS REQUESTED

(40 na/ o oD+ e

Samples were received with the following deficiencies:

— 1. Not enough sample received for proper analysis. _ 7. Holiding time exceeded at receipt.

— . Sample received without proper preservative. _ 8. Custody tape broken.

— 3. No sampie received in container. — 9.  COC not relinquished by client.

— 4. Sampte received without a RFA/COC form. 2 10. Sample information on container does not match sample

information on the paper work (Explain below).

— S. No sampie iD on container. 1. Al shipping containers (coolers) on waybill not received
with shipment.
_ RFA/COC received
_ RFA/COC not received

_ 6. Sample received broken or leaking. %12. Other (Explain below).

NOTES:_ N\NC C O 3\& \'E%’ g\ﬁq AL w\Qé/ - <\ Q.unx}l i

Q\V/Lr V\(\/\\l ‘/E\ C.\C\(Yi\

SUPERVISOR REVIEW\JZL ﬂ’bt é[@t [(@M%@a
PROJECT MANAGER REVIEW: m /f }/ u\ -k

TELEPHONED TO: p Ouf \Jmﬂ’\ ON '/X/QCABY ~J Q

TELEFAXED TO: ON BY
SIGNED ORIGINAL MUST BE RETAINED IN WORK ORDER FILE

FORM NO._LS-023, 3/92, Rev. 0

000049



WHC-SOW-93-0003
Revision 4

Séij{: (ﬁ/] Figure 1
it

| SAMPLE CHECK-IN LIST

{1 Per Shipping Container)

Date/Time Received \—\C-9l 1 (" " client Name A HID
Project/Client # fgf}fiqéﬁﬁl? Batch or Case #
- Cooler 1D (if noted on outside of cooler) "jr:5:3:: —

. Condition of shipping container? <:}:¥<49

Custody Seals on cooler intact? Yes No [ ]

Custody Seals dated and signed? VYes [ No [ ]

/

1
2
3
4. Chain of Custody record is taped on inside of cooler 1id? Yes [ ] Noié(i/
5. Vermiculite/packing material is: Wet [ ] Dry t>J/
6
7
8

Each sample is in a plastic bag? VYes { No [ ]

Number of sample containers in cooler: ;2 L}

Samples have: 2N tape — hazard labels
_X custody seals ______ appropriate sample
; labels
9. Samples are: _jzi_ in good condition __ leaking
— broken ___ have air bubbles
other

10. Coolant Present? Yes [ ] No [X] Sample Temperature

11. The following paperwork showld be accounted for (N/A if not applicable):
Chain of Custody #(s) N \:‘*

Request for Analysis #(s) __\ ,

Airbill # \l/J Carrier N \L*\

\

12. Have any anomalies been identified above? Yes (V] No [ ]

13. Memos have been initiated for all anomalies identified above? Yes ;X{

A \ -
Printed Name/Signature “;¥<f\w=VV\Q¥\\(T’L«\\ ooy Date/Time \\C-S ke

§ 1O 3O
33
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TG0000

Y L)128 Chen—
%DAL 0 >2L" [ (i01/ 29 K

Client Sample Screening Results

\_\C“‘L‘

MINUTES CNTSA NETCPMA CNTSB NETCPMB

3151 104.08083
762 09525

CAT 1.8E+02 Lab

T Al
— 43E-02 le

3259 107.73833

716 0.895
CAT 1.8E102 [Lab
- Alq
5.4E-02 Lie

1578 51.7

720 09
CAT 4.0E+00 Lab
n Alq
1.3E-01 Lig

844 27.154583
783 0.97875

CAT 1.8E+02 Lab

Al
yd q
2.0E-0! Lig

20 0.63166667

1428 46.52875

10-Jan-96
CLIENT CODE ID MATRIX RECEIVED DETECTOR ACQ DATE SAMPLE
BHI  B0GL97 1/10.96 10:30:00 AM QUAD21A 1/10/96 1:02:51 PM BOGL97
0 / SOLID Bkg: 1/10.96 5:05:48 AM BKG
Anl Date: 1/10.96 Tot Sa, Alq: 1.80E+02 , 430E+01 Alp; (Dpnv -9.06E-01 (uCV -1.71E-03
;/'
Pptmg: 43 - Units: g ¢ N mg Bet; Alq): 2.24E+02 Sa):
Blll BOGL99 1 10:96 10:30:00 AM QUAD21B 1/10 96 1:02:5) PM BOGL99
[)/'2 SOLID Bkg: 111096 5:05:48 AM BKG
Anl Date: 1/10 96 Tot Sa, Alq: 1.80E+02 , 5.58E+01 Alp;  (Dpav -2.17E-01 (a7
Pptmg: 55.8 - Units: B - mg Bet;  Alq): 2.28E:02 Sa):
Bl BOGLBt 1:10/96 10:30:00 AM QUAD2IC 1/10/96 1:02:51 PM BOGLBI
. SOLID Bkg:  110965:05:48 AN BKG
Anl Date: 1/10 96 Tot Sa, Alq: 1.80E+02 , 6.39E+01 Alp; (Dpmv L78E+00  (uCW
Pptmg: 639 Units: g 7, mg Bet; Alq): 1.11E+02 Sa):
BHI BOGLB3 1/10/96 10:30:00 AM QUAD2ID 1/10.96 1:02:51 PM BOGLB3
C? : SOLID Bkg: 110 96 5:05:48 AM BKG
Anl Date: 11096 Tot Sa, Alq: 1.80E+02 , 5.10E+01 Alp; (Dpnwv -5.78E-01 (uCV/
Pptmg: 51 Unlts: g - y mg Bet;  Alq): 5.78E+01 Sa):
BHI  BOGLB4 1/10/96 10:30:00 AM QUAD22A 1/10-96 1:02:55 PN BOGLB4
ZW F) SOLID Bkg: 1:10.96 5:05:58 AM BKG
/ A
And Date: 1/1096 Tot Sa, Alq: 1.80E+02 , T41E+01 Alp;  (Dpnv 1.03E+00 (uCl/
Pptmg: 74.1 .. Unlts: g, mg Bet; Alg): 9.75E+01 Sa):

10-Jan-96

857 1.07125
CAT - 8.0E+00 Lab
n Alq
1.7E-01 Lig
!




¢S0000

. ol
&“'»" \ \l‘ ~

\—/
CLIENT CODE ID MATRIX RECEIVED DETECTOR ACQ DATE SAMPLE MINUTES CNTSA NETCPMA OCNTSB NETCPMB
Blll BOGLBé6 1/10/96 10:30:00 AN QUAD22B 1/10/96 1:02:55 PM BOGLB6 30 6 0.1425 124 3.2445833
(:) (/7 SOLID Bkg: 1/10/96 5:05:58 AM BKG 800 46 0.0575 711 0.88875
Anl Date: 1/10°96 Tot Sa, Alq: 1.80E+02 , 4.78E+01 Alp;  (Dpmv 5.45E-01 (uCl/ 9.25E-04 (pCV S.J4E+00  + T1E+00 CAT 9.7E+00 Lab
I
Ppt mg: 478 - Units; r . mg Bet;  Alq): 6.51E+00 Sa): 1.10E-02 Llg): 6.13E+01  + 7.1E+00 -~ 1.6E+00 ’:":
BHI BOGIF78 1/10/96 10:30:00 AN QUAD22C 1/1096 1:02:55 PA] BOGLBS 30 2 001291667 19 -0.272917
A
/ SOLID Bkg: 1 1096 5:05:58 AM BKG 800 43 0.05375 725 0.90625
Anl Date: 1/10 96 Tot Sa, Alq: 1.80E+02 , 2.25E+01 Alp; (Dpm/ 6.37E-02 (uClV 2.30E-04 (pCV 1.28E+00  + 1.1E+01 CAT 39E+01 Lab
. I Al
Ppt mg: 225 . Units: g < mg Bet;  Alq): -5.46E-0) Sa): -1.97E-03 Lig: -1.09E+01 + 8.0E+00 ~ 1.8E+02 LI:
Blll  BOGLCoO 1'10:96 10:30:00 AN  QUAD22D  1/10 96 1:02:55 PM BOGLCO 30 8 021916667 119 3.0741667
0\ % SOLID Bkg: 1 10 96 5:05:58 AN BKG 800 38 0.0475 714 0.8925
Anl Date: 11096 Tot Sa, Alq: 1.80E+02 , 3.47E+01 Alp; (Dpnv 8.09E-01 (uCl/ 1.89E-03 (pClV 1.05SE+01  + 9.0E+00 CAT 4.8E+00 Lab
- 1 Al
Pptmg: 347 Units: g . mg Bet;  Alq): 6.09E+00 Sa): 1.42E-02 Lig): 791E+01  + 9.5E+00 ~  1.3E+00 L]:
BHI BOGS38 171096 10:30:00 ANM. QUAD23A 1/10.96 1:02:39 P\ B0GS38 3o 66 2.14875 1478 48.401667
LIQUID Bkg: 1/10 96 5:06:07 AM BKG 800 41 0.05125 692 0.865
Anl Date: 11096 Tot Sa, Alq: 1.00E+00 , 1.OOE+01 Alp; (Dpm/ 6.08E+00 (uCl 2.74E-04 (pCV 2.74E+02  + 39E+01 CAT 9.1E-02 Lab
~ I Al
Pptmeg: 128 Units: L , ml Bet;  Alq): 9.29E+01 Sa): 4.18E-03 Lig): 4.18E+03  + 1.1E+02 .~ 1.2E-02 L|:
Blil B0GS39 1'10/96 10:30:00 AM QUAD23B 1/10°96 1:02:59 PM B0GS39 30 23 0.71416667 283 8.4908333
LIQUID Bkg: 1 1096 5:06:07 ANL BKG 800 42 0.0525 754 0.9425
Anl Date: 1/10 96 Tot Sa, Alq: 1.00E+00 , 1.00E~01 Alp;  (Dpv 2.27E+00 (uCV 1.02E-04 (pCV 1.02E+02  + 3.0E+01 CAT 2.4E-01 Lab
1 Al
Pptmg: 122 Units: L -, ml Bet;  Alq): 1.62E+01 Sa): 7.29E-04 Lig): 7.29E+02  + 4.9E+01 - 69E-02 Ll:
BHI BOGYXN4 1110796 10:30:00 AN QUAD23C 1/10 96 1:02:59 PM BoGY X4 30 3 0.03875 29 0.0741667
LIQUID Bkg: 1:10 96 5:06:07 AN BKG 800 49 0.06125 714 0.8925
And Date: 1:10.96 Tot Sa, Alq: 1.00E+00 , 1.00E+01 Alp;  (Dpmv/ 1.09E-01 (uCl 491E-06 (pCV 491E+00 + 1.8E+01 CAT 51E+00 Lab
. 1 ., Al
Pptmeg: 03 - Unlts: L . ml Bet;  Alq): 1.20E-01 Sa): 5.39E-06 Lig): S.39E+00  + 1.6E+01 9.3E+00 |‘|:
10-Jan-96 2
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o~ ﬁv CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 10-Jan—-19946

Page 1

CUSTOMER: BHI S Q p SAMPLE DELIVERY GROUP LL\’Og{ﬂ7
MATRIX : SOIL %5@»/5(7 BATCH NUMBER 0/ | 26}

CUSTOMER
ITAS 1D DUP ACCOUNT ID COMMENTS
* ) P0O11291B BHI . -
Jc/) £ ALIGUETS  AEPUICED
* ) PO11291S BHI — - ) .
PUE 1O A KEENIN =
3) 60112901 BHI BOGL?7
4 ) 60112902 BHI BOGL 29
S 60112903 BHI BOGLB1
6 ) 60112904 BHI BOGLB3
7 ) 60112905 BHI BOGLB4
8 ) 60112906 BHI BOGLBS
Q) 60112?07 S BHI BOGL BB
(ol ) 2907 b
10) 60112908 BHI BOGLCO
=+ + 4+ -+ 3+ 1+ 313 4+ -3+ —+ -+ ¢+ 1 ¢ 3¢ 3+ + ¢+ 3§+ 3+ 4+ -+ 4+ 3+ + -+ -+ +—+—
_ ACTIONS (Initial & Date)
Imuy .
INITIATED 5) COUNTING/MEASUREMENT LAB /2 #0y6io ¢ii3/ 1

PREP LAB RECEIVED 9/ (/-f¢ fi(HECTL> &) DATA REVIEWED AND JX 2205

R2C j-22700 o/ RHRLS) /-30-9(7  ANALYTICAL PREP STORED 7/ Z~C

SAMPLE REMAINDER ‘STORED L224L % /% [ RTcHRCc oocZ
/4(‘.

SEPARATION LAB RECEIVED &-/2-Phewm RICHAC SC/C

SA—WP\E—S EOUL\RAICL-0CE 1 ALtQurTS R OVEED Dw T t—‘ngb\ Bera aiso\s ot sc u,c_/\u,_&,

\ G oV \2CY, 0%, C(’ UY wew F..\w'uze-uo T Cpec it Awple SIFLED SAnple

Rieh RO 5259 v ! ED, Y sfoemd/.
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PR CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 10-Jan-1996
) - Page 1
CUSTOMER: BHI Vf;f)[j. SAMPLE DELIVERY GROUP Ktk%gﬁj/7
AR | - ‘
MATRIX : SOIL 527Q{j-gmﬁcf BATCH NUMBER 0l /;Zﬁy
CUSTOMER
ITAS ID DUP  ACCOUNT ID COMMENTS
R T R S N N e S N N e e e N I TN ERN SN N ERERREWEI=
%) PO11291B BHI

SrlE_ALIQVETS REDULED

* ) PO11291S BHI . .
- ( -~
WE T AREENING
7 3 ) 60112901 BHI BOGLS7
,4 ) 60112902 BHI BOGL79
, 5 ) 60112903 BHI BOGLB1
6 ) 60112904 BHI BOGLB3
7 ) 60112905 BHI BOGLB4
8 ) 60112906 BHI BOGLB6
9 ) 60112907 BHI BOGLBS8
Copa9e7
10) 60112908 BHI BOGLCO
Er b f i et R T ==== = TESSSRERSESSEEESEEES =
ACTIONS (Initial & Date) LDl
. ;/
1) INITIATED /ﬁiq, //Zfzéﬂ 5) COUNTING/MEASUREMENT LABY - ¢sc
2) PREP LAB RECEIVED %4/19Qﬁél€wm«529 &) DATA REVIEWED AND 727 2-16-9¢
Rec 1227 </ RICHRGGH] [-3C-16 M ANALYTICAL PREP STORED (2
3) SAMPLE REMAINDER STORED l2e—e< Wijoif / RTCHPCooc2

4)

SEPARATION LAB RECEIVED 04-01-91452c,
_Sdfp froeesture IS¢ s

Stamples LON2W\TE ALGWT R DLV@.D D ® Bigh B ta Scaemivg RESSIT

= razat Ve SiEveo S$A t
N boli29 0‘1405.065‘0?1 Wi ?"'\W'a\v') o %‘m%"‘“o‘a“’ A ) mele

R rcﬁﬁ 3230 Koo %/qz Sl JSTET 7o
Kb RC A3, joso % by . A Exctrrction/
Rich BC 5257 Rev! 5 Vof ot Sh.. gL,
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R CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 10-Jan-1996

Page 1
CUSTOMER: BHI \Ei{}iT‘ . SAMPLE DELIVERY GROUP /{A/E§Qv7
MATRIX : SOIL E%%15519’ C} BATCH NUMBER () | A ’

CUSTOMER
ITAS ID DUP  ACCOUNT ID COMMENTS
P —
T
* )  PO11291F X BHI FIVE cTRwa S ane
* ) Po1129;sﬁqnﬂc BHI cAc A9c
3 ) 60112901 BHI BOGLS7
4 ) 60112902 BHI BOGL 99
S ) 60112903 BHI BOGLB1
&) 60112904 BHI BOGLB3
7 ) 60112905 BHI BOGLB4
8 ) 60112906 BHI BOGLB&
9 ) 60112907 BHI BOGLBS
10) 60112908 BHI BOGLCO
derizies cop
L — S ———— p——
ACTIONS (Initial & Date) R1Ci RDOSE
INITIATED /ék; 5) COUNTING/MEASUREMENT LAB_ &R (-22-9¢

/
PRep LaB RECEIVED YA’ /-6 Kiaif(52> &) DATA REVIEWED AND 0
/ ' ANALYTICAL PREP STORED /A 2/~
SAMPLE REMAINDER STORED _\zswic s o (1R(- 5017 e

SEPARATION LAB RECEIVED LA 7

5Ampi;> L2909 03,068,085 wou P-iveRiZia o HENeca T Ameld SiEvEs GAwgle
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. 15:7 CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 10-Jan-1996

Page 1

CUSTOMER: BHI \f;ﬁ}{j- SAMPLE DELIVERY GROUP é;féé%;;;
MATRIX . SOIL o ' BATCH NUMBER
v

CUSTOMER
ITAS ID ACCOUNT ID COMMENTS
¥ ) PO11291B BHI
*# ) PO11291S BHI EQEG &, oo *
| ~OD "‘an(‘%ﬂs DpM
3) 60112901 BHI BOGLS7
4 ) 60112902 BHI BOGLY9
5 ) 60112903 BHI BOGLB1
&) 60112904 BHI BOGLB3
7 ) 60112905 BHI BOGLB4
8 ) 60112906 BHI BOGLBG
9 ) 60112907 BHI BOGLES
Ceci\2hed Duo
10) 60112908 BHI BOGLCO
R S e e S S S S s S T s e S S T s RS RS EEEEES
ACTIONS (Initial & Date) .
. j/ /Zjé/ Racurdeoe:
INITIATED 1114 5) COUNTING/MEASUREMENT LAB__ A 1-23-4C
RicHRCS0P
PREP LB RECEIVED 44/ [/~ AE567 6) DATA REVIEWED AND
/ f?" ANALYTICAL PREP STORED Zﬂ’ z/5-7¢
SAMPLE REMAIND D _i234 A / 2
MPLE REMAINDER STORED _iz3d( foomictn /) grcHReoco
X D~
SEPARATION LAB RECEIVED _ ,)/4a TRmeh 1393 ’

= 1~234L

S Amples GHAZAT 601\ 2F04,03,06 0§ Privweizen © gencesk Awple SIEVES SAwple
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Page 1

CUSTOMER: BHI Eillﬁi SAMPLE DELIVERY GROUP LL)Z%gZ?jZ
MATRIX : SOIL (ZZ%EXKDS&J BATCH NUMBER (D/ '/2263

CUSTOMER
ITAS ID DUP  ACCOUNT ID COMMENTS

4+ + + + 3+ 3+ ¢+ + + ++ + + 3+ 3+ + + + 33+ + + F F+ FF -3+ -+ F + &£ 1T 3 -+ 5t 31t 33331471
* ) PO11291B BHI
# ) P011291S BHI EGAR 113 20.2761 ey
3) 60112901 BHI BOGLF7
4 ) 60112902 BHI BOGL99
S ) 40112903 BHI BOGLB1
6 ) 60112904 BHI BOGLB3
7 ) 460112905 BHI BOGLB4
8 ) 40112906 BHI BOGLB6
9 ) 60112907 BHI BOGLBS

Co/tzae” Dep
10) 60112908 BHI BOGLCO
P f S PP e P T ==== EE P F P e e

},/ /[»ACTIONS {Initial & Date) D67

INITIATED il ABJ 5) COUNTING/MEASUREMENT LAB_AR (-33-4¢

RICHRL 5012
PREP LAB RECEIVED Zﬂ/}97744%m&§§§% &) DATA REVIEWED AND 56
| ANALYTICAL PREP STORED (/72215 |
SAMPLE REMAINDER STORED |-c3-i6 So TAS - RO-3323 /P ,@fam&ooo?

SEPARATION LAB RECEIVED Jla

SAmElEs 601121 04U, 05,0608 Pulvceizis e geverak Awmple SIEVESD SAwmple
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e) CHAIN-OF-CUSTODY BATCH ANALYSIS RECORD 10-Jan—~1996

ﬁ£9 Page 1
CUSTOMER: BHI é}%)ﬁi SAMPLE DELIVERY GROUP U)(XXQ;7‘
MATRIX : SOIL %50 C; BaTcH Numeer ()] /72[/

CUSTOMER
ITAS ID DUP  ACCOUNT ID COMMENTS

Emmsmmssemnsmsssesnsss s ss s =TT eSS SS=Ss=Tm=o==s==oz==

* ) PO11291B BHI

* ) P0O11291S BHI

3) 60112901 BHI BOGL?7

4 ) 60112902 BHI BOGL79

3) 60112903 BHI BOGLB1

&) 60112904 BHI BOGLB3

7)) 60112905 BHI BOGL.B4

8) 60112906 BHI BOGLB6

?) 60112907 BHI BOGLBS

Coie I3¢T]

10) 60112908 BHI BOGLCO

|| ACTIONS (Initial & Date)
1) INITIATED -<Zé1J}/”l(J(p 9) COUNTING/MEASUREMENT LAB@fg‘ng/QQ

1/ RICHEDOOO 3 ke
2) PRep LaB Recerven WV [//W kicuitssi> &) DATA REVIEWED AND e
ANALYTICAL PREP STORED [/AREEHK(oroZle
3) SAMPLE REMAINDER STORED ;-22-%< I o6
246 T~
4) SEPARATION LAB RECEIVED 2-)-9¢ R7m
Rich Regeac ‘
S Amples 60IV2U0L-Ch — ALLGW™ REIWEDS b To High Bew wsiln ob S ReCrmivg

Shmptes b0 112201650608 wene pubex 1228 T geucask Avmple S 1EVAbE STmple
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MEMORANDUM

TO: 1301N/1325N LWDF Vadose Zone Project QA Record March 21, 1996
FR: Heidi Gregerson, Golder Associates Inc. “&Cf}

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
BOGL97 SOIL
BOGL9Y RADIOCHEMISTRY SOIL
BOGLB1 SOIL

S M
BOGLB3 EE ATTACHMENT4 SOIL
BOGLB4 FIELD DUPLICATE SOIL
BOGLB6 SOIL
BOGLBS EQUIPMENT BLANK SOIL
BOGLCO 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




Data Package [D: W0867-QES Analysis: RADIOCHEMISTRY

Detection Limits. Detection limit goals were met for all sample results except for those
listed below:

o

BOGL97: uranium 235, uranium 238, ruthenium 106DA, cesium 134, europium 152,
thorium 228DA, and thorium 232DA.
BOGLCO:  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 226DA. 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.
Attachments 2 and 5 provide a summary of samples affected, data
qualifications applied and supporting documentation.

FIELD QC

. Sample BOGLB8 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 BOGLB4 was identified as a field duplicate of sample BOGLB3. 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.

39



Data Package ID: W0867-QES 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.
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ATTACHMENT 1

GLOSSARY OF DATA REPORTING QUALIFIERS
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UJ-

UR-

GLOSSARY OF RADIOCHEMISTRY DATA REPORTING QUALIFIERS

Indicates the constituent was analyzed for, but was not detected at a concentration above
the minimum detectable activity (MDA). 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.

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.

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.

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.

Indicates the constituent was analyzed for and detected. The concentration reported is
qualified as unusable due to a quality control deficiency identified during data
validation. The associated data should be considered unusable for decision making
purposes.
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WHC-SD-EN-SPP-002, REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG: W0867-QES REVIEWER: DATE: PAGE1OF1
H. Gregerson 3-21-96
COMMENTS: RADIOCHEMISTRY
COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED
Potassium 40 i ALL SAMPLES | pprpeTED IN
METHOD BLANK
Radium 226DA i gggtg‘; DETECTED IN
ETHOD BLANK
BOGLB3 M L
BOGLB4
BOGLBG6
BOGLBS
BOGLCO
Uranium 235 U ALLSAMPLES | | ~5 ¢, RECOVERY

OUTSIDE THE
CONTROL LIMIT

(/‘,
~
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ATTACHMENT 3

QUALIFIED DATA SUMMARY and ANNOTATED LABORATORY REPORTS
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Validated Data Summary, Data Package: W0867-QES

Sample # BOGLB1 BOGLB3 BOGLB4 BOGLB6 BOGLBS BOGLCO BOGL97 BOGL9Y
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
Comiments Field Duplicate Equipment Blank
Parameter Units Results Q Results Q Results Q Results Q Results Q Results Q Results Q Results Q
URANIUM-234 pCi/G 0.727 0.642 0.354 0.348 0.051 0.454 1.360 0451 U
URANIUM-235 pCi/C 0.033 Uj -0.004 U] 0.008 U] 0.017 U] 0.003 Uj 0.029 ] -0.210 UJ 0.085 U]
URANIUM-238 pCvVG 0.440 0.435 0.531 0.500 0.028 (.418 0.776 U 0564 U
PLUTONIUM-238 pCi/G 0075 U 0.000 U 0014 U -0.003 U -0.001 U 0006 U 3.810 0.000 U
PLUTONIUM-239/40 pCVG 0.150 0025 U -0002 U 0.000 U -0.001 U 0010 U 24.100 0385 U
AMERICIUM-241] pC/G 14.200
CERIUM-144 pCV/G -0.176 U -0.049 U 0131 U -0.092 U -0.031 U -0173 U 2360 U -0.079 U
COBALT-58 pCi/G -0.004 U 0.009 U 0.009 U -0.039 U -0.013 U 0.007 U 0.268 U -0.030 U
COBALT-60 pCVG 2.370 1.570 1.430 0.546 -0.008 U 1480 379.000" 4510
CESIUM-134 pCi/C -0.002 U -0.014 U -0.014 U 0.003 U -0.011 U -0.030 U 0.633 U -0.0I1T U
CESIUM-137DA pCVG 0.143 0.059 0.034 U 0035 U -0.007 U -0015 U 573.000 0.522
EUROPIUM-152 pCi/G -0.034 U 2.050 0.703 0.216 0.047 U 0.002 U -0.315 U -0.116 U
EUROPIUM-154| pCi/G 0106 U 0.164 U 0129 U 0046 U -0.005 U 0.068 U 2.860 0.006 U
EUROPIUM-155) pCi/G 0014 U 0091 U -0023 U 0021 U -0.005 U -0.020 U 2.020 0016 U
IRON-59| pCi/G -0085 U -0131 U -0.127 U 0.087 U 0023 U -0.049 U 0236 U -0.135 U
POTASSIUM-40{ pCi/G 9620 ] 8.030 ] 7930 ] 8.620 ] 4190 ] 12400 ] 12500 ] 9.010 ]
MANGANESE-54 pCi/G -0011 U 0.003 U 0023 U 0009 U 0021 U 0015 U 2.740 -0.000 U
RADIUM-224DA| pCi/G 0.422 0.473 0.477 0.535 0.125 0.627 0353
RADIUM-226DA| pCi/G 0.368 ] 0415 ] 0304 ] 0358 ] 0116 ] 0340 ] 1.580 0322 ]
RADIUM-228DA} pCi/G 0.481 0.434
RUTHENIUM-106DA pCV/G 0205 U 0153 U -0.162 U 0245 U -0.010 U 0054 U 2440 U 0178 U
THORIUM-228DA pCi/G 0.420 0.406 0.498 0.574 0.304 0.567 0535 U 0.409
THORIUM-232DA pCi/G 0.622 0.504 0.156 0.682 0134 U 0.616 -0.167 U
GROSS ALPHA]|  pCGi/G 5.700 5.520 6.800 5.790 -0906 U 4530 U 39.800 6.690
GROSS BETA pCi/G 808.000 530.000 491.000 64.000 1530 U 60.500 3170.000 2450.000
STRONTIUM-90| pCi/G 401.000 226.000 200.000 27.700 -0013 U 16.000 1340.000 1230.000

The decimal places shown do not reflect the precision reported by the laboratory.
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Quanterra

Environmental
Services

SAMPLE RESULTS

-

LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112903 MATRIX: soiL
CLIENT ID: BOGLB1 DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDA uUnIT  YIELD NUMBER
U-234 7.27E-01  3.4E-01 3.5E-01 3.68E-01 pCilg  79.40%  RICHRC5030
U-235 3.33E-02 UT 1.3E-01 1.3E-01 3.10E-01  pClg  79.40%  RICHRC5030
U-238 440E-01  2.8E-01 2.8E-01 3.50E-01 pCig  79.40%  RICHRC5030
PU-238 7.51E-02\\ 1.5E-01 1.5E-01 2.76E-01  pCilg  71.80%  RICHRC5010
PU239/40 1.50E-01  1.5E-01 1.5E-01 1.026-01 pCilg  71.80%  RICHRC5010
CE-144, -1.76E-01 || 1.9E-01 1.9E-01 3.15E-01 pCig  N/A RICHRC5017
CO-58. -3.60E-03 (A 3.9E-02 3.9E-02 6.32E-02 pCig  N/A RICHRC5017
CO-60. 2.37E+00  9.9E-02 2.6E-01 N/A pClg  N/A RICHRC5017
Cs-134, -1.92E-03 | 2.4E-02 2.4E-02 3.99E-02 pCilg  N/A RICHRC5017
CS-137DA. 143E-01  4.5E-02 4.7E-02 N/A pcilg  N/A RICHRC5017
EU-152. -3.39E-02 | 6.8E-02 6.8E-02 1.098-01 pCilg  N/A RICHRC5017
EU-154. 1.06E-01 U  7.5E-02 7.6E-02 1.36E-01 pCilg  N/A RICHRC5017
EU-155. 1.36E-02 W 1.2E-01 1.2E-01 1.86E-01  pCilg  N/A RICHRC5017
FE-59. -8.45E-02 (A 1.2E-01 1.2E-01 1.93E-01 pCilg  N/A RICHRC5017
K-40. 9.62E+00 J 9.2E-01 1.3E+00 N/A pClg  N/A RICHRC5017
MN-54. -1.06E-02 |\ 3.1E-02 3.1E-02 510E-02 pClg  N/A RICHRC5017
RA-224DA. 4.22E-01  7.2E-02 8.4E-02 N/A pcilg  N/A RICHRC5017
RA-226DA. 3.68E-01J 9.7E-02 1.0E-01 N/A pCi/g N/A RICHRC5017
RA-228DA. 481E-01  2.2E-01 2.3E-01 N/A pcilg  N/A RICHRC5017
RU-106DA. 2.05E-01 W 2.2E-01 2.2E-01 3.75E-01  pCig  N/A RICHRC5017
TH-228DA. 420E-01  1.5E-01 1.6E-01 N/A pcilg  N/A RICHRC5017
TH-232DA. 6.22E-01  2.7E-01 2.8E-01 N/A pcilg  N/A RICHRC5017
ALPHA 570E+00  3.7E+00 3.7E+00  5.11E+00 pCig  100.00% RD3222
BETA 8.08E+02  1.8E+01 5.6E+01 3.68E+00  pCig  100.00% RD3222
STRONTIUM  4.01E+02  2.5E+01 1.1E+02  1.76E+01 pCig  68.50%  RICHRCS5006
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h
Q/uanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: WO0867
LAB SAMPLE ID: 60112903 MATRIX: solL
CLIENT ID: BOGLB1 DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT  YIELD NUMBER

Number of Results:

011 el 32176



Quanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112904 MATRIX: SOIL
CLIENT ID: BOGLB3 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 6.42E-01 2.5E-01 2.6E-01 2.44E-01 pCilg  79.60%  RICHRCS5030
U-235 -4.22E-03UT 5.1E-02 51E-02 165E-01 pCi/g  79.60%  RICHRC5030
U-238 4.35E-01 2.1E-01 2.1E-01 2.09E-01 pCilg  79.60%  RICHRCS5030
PU-238 0.00E+00 U, 7.0E-02 7.4E-02 1.81E-01 pClg  71.50%  RICHRC5010
PU239/40 2.46E-02 U 8.5E-02 8.5E-02 1.81E-01  pCig  71.50%  RICHRC5010
CE-144, -4.85E-02 U\  2.0E-01 2.0E-01 313E-01 pCilg  N/A RICHRC5017
CO-58. 8.97E-03 U 5.1E-02 5.1E-02 8.53E-02 pCilg  N/A RICHRC5017
CO-60. 1.57E+00  1.1E-01 1.9E-01 N/A pCilg  N/A RICHRC5017
CS-134, -1.38E-02 ({ 3.3E-02 3.3E-02 539E-02 pCilg  N/A RICHRC5C17
CS-137DA. 5.87E-02  6.0E-02 6.0E-02 N/A pCilg  NI/A RICHRC5017
EU-152. 2.05E400  1.8E-01 2.7E-01 N/A pCilg  N/A RICHRC5017
EU-154, 1.64E-01 U 1.2E-01 1.2E-01 2.09E-01 pCilg  N/A RICHRC5017
EU-155. 9.12E-02 |4 1.0E-01 1.0E-01 164E-01 pCilg  N/A RICHRC5017
FE-59. 1.31E-01 U 1.4E-01 1.4E-01 217E-01 pCilg  N/A RICHRC5017
K-40. 8.03E+00 J 1.1E+00 1.3E+00 N/A pCilg N/A RICHRCS017
MN-54, 3.15E-03 U 4.1E-02 4.1E-02 6.73E-02 pCilg  NI/A RICHRC5017
RA-224DA. 4.73E-01 9.0E-02 1.0E-01 N/A pCilg  N/A RICHRC5017
RA-226DA. 4.15E-01 J 1.4E-01 1.5E-01 N/A pClg  NI/A RICHRC5017
RU-106DA. 1.53E-01 W 3.0E-01 3.0E-01 500E-01 pCilg  N/A RICHRC5017
TH-228DA. 4.06E-01 1.7E-01 1.7€-01 N/A pCilg N/A RICHRC5017
TH-232DA. 5.04E-01 2 6E-01 2.7E€-01 N/A pCilg  N/A RICHRCS5017
ALPHA 552E+00  3.4E+00 3.5E+00  4.05E+00  pCig 100.00% RD3222
BETA 5.30E+02  1.5E+01 3.8E+01 3.72E+00  pCig  100.00% RD3222
STRONTIUM  226E+02  1.3E+01 6.7E+01 8.16E+00 pCilg  88.80%  RICHRC5006
012 w6 _0o601t




)
Quanterra

Environmental
Services

SAMPLERESULTS
LAB NAME: ITAS-RICHLAND SDG: w0867
LAB SAMPLE ID: 60112904 MATRIX: soiL
CLIENT ID: BOGLB3 DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR (2s) MDA UNIT  YIELD NUMBER

Number of Results:
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Q))uanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112905 MATRIX: SolL
CLIENT ID: BOGLB4 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 1.5E-01 5.81E-02  pCilg 81.30%  RICHRCS5030
U-235 7.63E-03 W J 2.6E-02 2.6E-02 7.18E-02  pCilg 81.30%  RICHRC5030
U-238 5.31E-01 1.6E-01 1.9E-01 6.34E-02  pCilg 81.30%  RICHRC5030
PU-238 1.42E-02 4 2.8E-02 2.9E-02 3.85E-02  pCilg 74.90%  RICHRCS5010
PU239/40 -2.28E-03 U 3.2E-03 3.2E-03 6.50E-02  pCilg 74.90%  RICHRC5010
CE-144, -1.31E-01 1|  2.0E-01 2.0E-01 3.12E-01  pCilg N/A RICHRC5017
CO-58. 8.89E-03 [A 4.9E-02 4.9E-02 8.23E-02  pCilg N/A RICHRC5017
CO-60. 1.43E+00 1.0E-01 1.8E-01 N/A pCi/g N/A RICHRC5017
CS-134, -1.37E-02 |} 3.2E-02 3.3E-02 5.32E-02  pCilg N/A RICHRC5017
CS-137DA. 3.37E-02 U 3.4E-02 3.4E-02 5.97E-02  pCilg N/A RICHRC5017
EU-152. 7.03E-01 1.0E-01 1.3E-01 1.94E-01  pCilg N/A RICHRC5017
EU-154. 1.29-01 U 9.0E-02 9.1E-02 1.67E-01  pCilg N/A RICHRC5017
EU-155. -2.31E-02 U  1.0E-01 1.0E-01 1.64E-01  pCilg N/A RICHRC5017
FE-59. -1.27E-01 U 1.3E-01 1.3E-01 2.05E-01  pCig N/A RICHRC5017
K-40. 7.93E+00 J 1.0E+00 1.3E+00 N/A pCilg N/A RICHRC5017
MN-54, 2.34E-02 U 3.8E-02 3.8E-02 6.53E-02  pCi/g N/A RICHRC5017
RA-224DA. 4.77E-01 9.2E-02 1.0E-01 N/A - pCilg N/A RICHRC5017
RA-226DA. 3.04E-01 J 1.2E-01 1.3E-01 N/A pCilg N/A RICHRC5017
RU-106DA. -1.62E-01 L 3.0E-01 3.0E-01 4.98E-01  pCig N/A RICHRC5017
TH-228DA. 4.98E-01 1.6E-01 1.7E-01 N/A pCilg N/A RICHRC5017
TH-232DA. 1.56E-01 3.7E-01 3.7E-01 N/A pCilg N/A RICHRC5017
ALPHA 6.80E+00  3.9E+00 4.0E+00 4.88E+00  pCilg 100.00% RD3222
BETA 4.91E+02 1.4E+01 3.5E+01 4.05E+00  pCi/g 100.00% RD3222
STRONTIUM  2.00E+02  4.2E+00 5.9E+01 1.01E+00  pCilg 90.80%  RICHRC5006
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1
Quanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112905 MATRIX: SOIL
CLIENT ID: BOGLB4 ' DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR(2s) MDA UNIT  YIELD NUMBER

Number of Results:

" oS 5ee1s




(1)
Quanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112906 MATRIX: solL
CLIENT ID: BOGLB6 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 3.48E-01 1.3E-01 1.4E-01 6.25E-02  pCilg  86.10%  RICHRC5030
U-235 1.69E-02 UJ 3.3E-02 3.4E-02 7.25-02  pCilg  86.10%  RICHRC5030
U-238 5.00E-01 1.6E-01 1.7E-01 9.33E-02 pCilg  86.10%  RICHRC5030
PU-238 -2.57E-03 {A 5.2E-03 5.2E-03 6.16E-02  pCilg  78.50%  RICHRC5010
PU239/40 0.00E+00 Y 0.0E+00 3.9E-02 3.48E-02 pCilg  78.50%  RICHRC5010
CE-144. -9.15E-02 U 1.3E-01 1.3E-01 2.03E-01 pCilg  N/A RICHRC5017
CO-58. -3.91E-02 U 4.2E-02 4.2E-02 6.87E-02  pCilg  NI/A RICHRC5017
; CO-60. 5.46E-01  7.5E-02 9.3E-02 N/A pPClg  N/A RICHRCS5017
CS-134. 3.10E-03 U 2.8E-02 2.8E-02 464E-02  pCilg  N/A RICHRC5017
CS-137DA. 3.48E-02 U 3.1E-02 3.1E-02 529E-02 pCilg  N/A RICHRC5017
EU-152. 2.16E-01 7.5E-02 7.8E-02 1.336-01 pCilg  N/A RICHRC5017
EU-154. 4.56E-02 (A 9.0E-02 9.0E-02 1.59E-01 pCilg  NI/A RICHRC5017
EU-155. 2.12E-02 || 6.5E-02 6.5E-02 1.04E-01 pClg  N/A RICHRC5017
FE-59. 8.67E-02 W\ 1.1E-01 1.1E-01 1.96E-01  pCilg  NI/A RICHRC5017
K-40. 8.62E+00 J 1.1E+00 1.4E+00 N/A pCilg  N/A RICHRC5017
MN-54. 8.78E-03 W 3.3E-02 3.3E-02 563E-02 pCilg  N/A RICHRC5017
RA-224DA. 5.35E-01 8.5E-02 1.0E-01 N/A pCilg  N/A RICHRC5017
RA-226DA. 3.58E-01 J 1.2E-01 1.2E-01 N/A pClg  N/A RICHRC5017
RU-106DA. 2.45E-01 A  2.7E-01 2.7E-01 468E-01 pCilg  N/A RICHRC5017
TH-228DA. 5.74E-01 1.6E-01 1.7E-01 N/A pCilg  NI/A RICHRC5017
TH-232DA. 6.82E-01  2.7E-01 2.7E-01 N/A pCilg  N/A RICHRC5017
ALPHA 5.79E+00  3.7E+00 3.7E+00  4.99E+00 pCilg  100.00% RD3222
BETA 6.40E+01  5.4E+00 6.9E+00 3.78E+00  pCilg  100.00% RD3222
STRONTIUM  277E+01  1.5E+00 8.5E+00 9.90E-01  pCilg  99.50%  RICHRC5006
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Q))uanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112906 MATRIX: solL
CLIENT iD: BOGLB6 DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR (2s) ERROR (2s) MDA uniT  YIELD NUMBER

Number of Resuits:
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m
Q//uanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112907 MATRIX: SOIL
CLIENT ID: BOGLBS 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 500E-02  3.2E-02 3.3E-02 2.54E-02  pCilg 88.60%  RICHRC5030
U-235 3.24E-03 WJ 9.7E-03 9.7E-03 2.54E-02  pCilg 88.60%  RICHRC5030
U-238 2.78E-02  2.3E-02 2.4E-02 2.18E-02  pCig 88.60%  RICHRC5030
PU-238 -1.05E-03 U 2.1E-03 2.1E-03 2.52E-02  pCilg 83.30%  RICHRC5010
PU239/40 -1.05E-03 t\ 2.1E-03 2.1E-03 2.52E-02  pCilg 83.30%  RICHRC5010
CE-144, -3.09E-02 |\ 7.2E-02 7.3E-02 1.14E-01  pCiyg N/A RICHRC5017
CO-58. -1.30E-02 {| 2.6E-02 2.6E-02 4.27E-02  pCilg N/A RICHRCS017
CO-60. -8.18E-03 I} 2.3E-02 2.3E-02 3.81E-02 pClg  N/A RICHRC5017
CS-134, -1.13E-02 U 1.8E-02 1.8E-02 2.98E-02 pCilg ~ N/A RICHRC5017
CS-137DA. -7.21E-03 L 2.1E-02 2.1E-02 3.28E-02  pCilg  N/A RICHRC5017
EU-152. 4.72E-02 U 4.5E-02 4.5E-02 7.85E-02  pCilg N/A RICHRC5017
EU-154, -4.81E-03 W 6.2E-02 6.2E-02 1.07E-01  pCilg N/A RICHRC5017
EU-155. -461E-03 (A 3.3E-02 3.3E-02 5.18E-02  pCilg N/A RICHRC5017
FE-59. 2.32E-02 U 6.2E-02 6.2E-02 1.09E-01  pCig N/A RICHRC5017
K-40. 419E+00 J 4.7E-01 6.3E-01 1.03E+00  pCig N/A RICHRC5017
MN-54. 2.05E-02 (A 2.2E-02 2.2E-02 3.85E-02 pCilg N/A RICHRCS017
RA-224DA. 1.25E-01 5.0E-02 5.2E-02 N/A pCilg N/A RICHRC5017
RA-226DA. 1.16E-01 J 4.3E-02 4.4E-02 7.97E-02  pCilg N/A RICHRC5017
RU-106DA. -9.63E-03 W  1.6E-01 1.6E-01 2.75E-01  pCilg N/A RICHRC5017
TH-228DA. 3.04E-01 1.0E-01 1.0E-01 N/A pCilg N/A RICHRC5017
TH-232DA. 1.34E-01 U 1.2E-01 1.2E-01 2.00E-01  pCilg N/A RICHRC5017
ALPHA 9.06E-011| 1.1E+00 1.2E+00 487E+00  pCilg 100.00% RD3222
BETA 1.53E+00 W 1.9E+00 1.9E+00 4.00E+00  pCilg 100.00% RD3222
STRONTIUM  -1.30E-02 ()} 3.6E-02 3.7E-02 1.24E-01  pCig 97.40%  RICHRC5006
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Puanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: w0867
LAB SAMPLE ID: 60112907 MATRIX: SolL
CLIENT ID: BOGLBS DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA uniT  YIELD NUMBER

Number of Results:

013
Hh 7e/7 966618



()
Q{/uanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: w0867
LAB SAMPLE ID: 60112908 MATRIX: SolL
CLIENTID: BOGLCO DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT gRROR (2s) ERROR(2s) MDA UNIT  YIELD NUMBER
U-234 4.54E-01 9.0E-02 1.1E-01 2.02E-02  pCig 93.70% RICHRC5030
U-235 2.91E-02 I 2.3E-02 2.4E-02 2.49E-02  pCilg 93.70% RICHRC5030
U-238 4.18E-01 8.6E-02 1.1E-01 2.20E-02  pCig 93.70% RICHRC5030
PU-238 5.89E-03 W\ 1.2E-02 1.2E-02 1.59E-02  pCilg 70.70% RICHRC5010
PU239/40 1.03E-02 | 1.7E-02 1.7E-02 2.93E-02  pCilg 70.70% RICHRC5010
CE-144. -1.73E-01 Y, 1.3E-01 1.3E-01 1.98E-01  pCilg N/A RICHRC5017
CO-58. 7.25E-03 |4 4.1E-02 4.1E-02 7.00E-02  pCi/g N/A RICHRC5017
CO-60. 1.48E+00 1.1E-01 1.9E-01 N/A pCilg N/A RICHRC5017
CS-134. -2.96E-02 (A 2.9E-02 2.9E-02 470E-02  pCig N/A RICHRC5017
CS-137DA. -1.48E-02 U 3.2E-02 3.2E-02 5.06E-02  pCilg N/A RICHRC5017
EU-152. 1.86E-03 L\  7.6E-02 7.6E-02 1.26E-01  pCilg N/A RICHRC5017
EU-154. 6.76E-02 W 9.4E-02 9.4E-02 1.63E-01  pCilg N/A RICHRC5017
EU-155, -2.03E-02 ¢} 6.5E-02 6.5E-02 9.99E-02  pCilg N/A RICHRC5017
FE-59. -4.88E-02 A 1.2E-01 1.2E-01 2.01E-01  pCi/g N/A RICHRC5017
K-40. 1.24E+01 J 1.1E+00 1.7E+00 N/A pCilg N/A RICHRC5017
MN-54, 1.52E-02 U 3.7E-02 3.7E-02 6.38E-02  pCi/g N/A RICHRC5017
RA-224DA. 6.27E-01 8.3E-02 1.0E-01 N/A pCilg N/A RICHRC5017
RA-226DA. 3.40E-01 J 1.3E-01 1.3E-01 N/A pCilg N/A RICHRCS017
RA-228DA. 4.34E-01 2.6E-01 2.7E-01 N/A pCilg N/A RICHRC5017
RU-106DA. 541E-02 U 2.7E-01 2.7E-01 4.69E-01  pCilg N/A RICHRC5017
TH-228DA. 5.67E-01 1.6E-01 1.7E-01 N/A pCilg N/A RICHRC5017
TH-232DA. 6.16E-01 3.5E-01 3.5E-01 N/A pCi/g N/A RICHRC5017
ALPHA 4.53E+00 (A 3.5E+00 3.5E+00 5.44E+00  pCilg 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 4.5E-01 4.6E+00 0?‘(35’01 pCig ~ 87.30% RICHRCS5006
ol 37086649




Q))uanterra

Environmental
Services
SAMPLE RESULTS

LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112908 MATRIX: SoIL
CLIENT ID: BOGLCO DATE RECEIVED:  1/10/96 10:30:00 AM

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

Number of Results: [25 ]
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(1)
Quanterra

Environmental
Services

SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112901 MATRIX: solL
CLIENT ID: BOGLS7 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 8.5E-01 9.74E-01  pCilg 83.20%  RICHRC5030
U-235 -2.10E-01 AT 1.9E-01 1.9E-01 9.74E-01  pCilg 83.20%  RICHRC5030
U-238 7.76E-01 (A 6.5E-01 6.6E-01 9.01E-01  pCig 83.20%  RICHRC5030
PU-238 3.81E+00  1.4E+00 1.4E+00 8.76E-01  pCilg 68.00%  RICHRCS5010
PU239/40 2.41E+01 3.4E+00 4.2E+00 3.22E-01  pCig 68.00%  RICHRC5010
AM-241. 1.42E+01  2.7E+00 3.1E+00 N/A pCilg N/A RICHRC5017
CE-144. 2.36E+00 4 1.7E+00 1.7E+00 2.82E+00  pCilg N/A RICHRC5017
CO-58. 2.68E-01 A 7.7E-01 7.7E-01 1.25E+00  pCilg N/A RICHRC5017
CO-60. 3.79E402  2.8E+00 3.8E+01 N/A pCilg N/A RICHRC5017
CS-134. 6.33E-01 U 3.9E-01 4.0E-01 6.53E-01  pCilg N/A RICHRC5017
CS-137DA. 573E+02  2.8E+00 5.7E+01 N/A pCilg N/A RICHRC5017
EU-152. -3.15E-01 U 1.2E+00 1.2E+00 1.89E+00  pCilg N/A RICHRC5017
EU-154. 2.86E+00 9.5E-01 9.9E-01 1.67E+00  pCilg N/A RICHRC5017
EU-155. 2.02E+00 9.2E-01 9.5E-01 1.50E+00  pCilg N/A RICHRC5017
FE-59. 2.36E-01 U 2.4E+00 2.4E+00 3.93E+00  pCifg N/A RICHRCS5017
K-40. 1.25E+01 J 3.5E+00 3.7E+00 N/A pCi/g N/A RICHRC5017
MN-54. 2.74E+00 8.0E-01 8.5E-01 N/A pCi/g N/A RICHRC5017
RA-226DA. 1.58E+00  8.0E-01 8.1E-01 1.33E+00  pCilg N/A RICHRC5017
RU-106DA. 2.44E+00 U 4.1E+00 4.1E+00 6.74E+00  pCig N/A RICHRC5017
TH-228DA. 5.35E-01 U 1.2E+00 1.2E+00 2.03E+00 = pCilg N/A RICHRC5017
TH-232DA. -1.67E-011f 2.7E+00 2.7E+00 4.34E+00  pCilg N/A RICHRC5017
ALPHA 3.98E+01 8.7E+00 9.7E+00 5.00E+00  pCi/g 100.00% RD3222
BETA 317E+03  3.6E+01 2.1E+02 4.00E+00  pCilg 100.00% RD3222
STRONTIUM  1.34E+03  7.8E+01 4.1E+02 3.89E+01  pCilg 100.00%  RICHRCS006
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: WO0867
LAB SAMPLE ID: 60112901 MATRIX: soIL
CLIENT ID: BOGL97 DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA UNIT  YIELD NUMBER

Number of Results:

023 gith Izl
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SAMPLE RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: 60112902 MATRIX: soiL
CLIENT ID: BOGLS9 DATE RECEIVED:  1/10/96 10:30:00 AM
COUNTING  TOTAL REPORT METHOD
ISOTOPE RESULT ERROR(2s) ERROR(2s) MDA uUNIT  YIELD NUMBER
U-234 451E-01(0 4.1E-01 4.2E-01 6.06E-01 pCilg  77.20%  RICHRC5030
U-235 8.46E-02 UJ 2.1E-01 2.2E-01 484E-01 pCilg  77.20%  RICHRC5030
U-238 564E-01 U 4.6E-01 4.7E-01 6.55E-01 pCilg  77.20%  RICHRC5030
PU-238 0.00E+00 U 2.2E-01 2.3E-01 568E-01 pCg  75.20%  RICHRC5010
PU239/40 3.85E-01 |A 4.1E-01 4.1E-01 567E-01 pCg  7520%  RICHRC5010
CE-144, -7.90E-02 U 2.8E-01 2.8E-01 451E-01 pCilg  N/A RICHRC5017
CO-58. -3.00E-02 W 5.1E-02 5.1E-02 8.29E-02 pClg  N/A RICHRC5017
CO-60. 451E+00  1.2E-01 4.7E-01 N/A pCilg  NIA RICHRC5017
Cs-134. -1.07E-02 K 3.1E-02 3.1E-02 505E-02 pCilg  N/A RICHRC5017
CS-137DA. 522E-01  5.9E-02 7.9E-02 N/A pCilg  N/A RICHRC5017
EU-152. -1.16E-01 1 9.6E-02 9.7E-02 1.51E-01  pCilg  N/A RICHRC5017
| EU-154. 6.21E-03 |\ 7.8E-02 7.8E-02 1.31E-01  pCilg  N/A RICHRC5017
EU-155. 1.56E-02 { 1.6E-01 1.6E-01 2.54E-01 pCilg  N/A RICHRC5017
FE-59. -1.35E-01 1  1.3E-01 1.3E-01 215E-01 pCilg  N/A RICHRC5017
K-40. 9.01E+00 J 8.0E-01 1.2E+00 N/A pcilg  N/A RICHRC5017
MN-54. -4 66E-04 |\ 3.6E-02 3.6E-02 6.06E-02 pCilg  N/A RICHRC5017
RA-224DA. 3.53E-01  9.0E-02 9.7E-02 N/A pcilg  N/A RICHRC5017
RA-226DA. 3.22E-01 J 6.9E-02 7.6E-02 1.24E-01 pCilg N/A RICHRCS5017
RU-106DA. 1.78E-01 U4 2.9E-01 3.0E-01 498E-01 pCilg  N/A RICHRC5017
TH-228DA. 4.09E-01  1.3E-01 1.4E-01 N/A pClg  NI/A RICHRC5017
ALPHA 6.69E+00  3.9E+00 4.0E+00 4.99E+00 pCilg  100.00% RD3222
BETA 2.45E+03  3.2E+01 1.6E+02 3.72E+00  pCilg  100.00% RD3222
STRONTIUM  1.23E+03  5.9E+01 3.5E+02 3.24E+01 pCilg  78.40%  RICHRC5006
Number of Results: [23 | 024 HZé7 3/2(/6;(9

0066608







Quanterra Incorporated
2800 George Washington Way
Richland, Washington 99352

509 375-3131 Telephone

(r/t)uanterra

Environmental
Services

509 375-5590 Fax
CERTIFICATE OF ANALYSIS
Bechtel Hanford, Inc.
345 Hills
Richland, WA 99352
February 23, 1996
Attention: Joan Kessner
SAF Number B95-089
Date SDG Closed January 12, 1996
Number of Samples Eight (8)
Sample Type Soil
SDG Number W0867
Data Deliverable Summary
1. Introduction

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:

QTESRL ID#
60112901
60112902
60112903
60112904
60112905
60112906
60112907
60112908

BHI ID# MATRIX DATE OF RECEIPT
BOGL97 SOIL 01/10/96
BOGL99 SOIL 01/10/96
BOGLBI1 SOIL 01/10/96
BOGLB3 SOIL 01/10/96
BOGLB4 SOIL 01/10/96
BOGLB6 SOIL 01/10/96
BOGLBS SOIL 01/10/96
BOGLCO SOIL 01/10/96
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IL 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: 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

OI.  Quality Control

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-501
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 (BOGLBS) results are within
contractual requirements.
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Page 3

-234 -235, -2 method RICHRC-
Sample volumes were reduced for many of the samples in the batch due to high screening
results. Samples BOGL97, BOGL99, BOGLBI, and BOGLB3 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 BOGL97 and BOGL99 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 (BOGLBS) 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 BOGL97, which was counted for only 200 minutes
due to high screening activity. Th-232 is not reported for sample BOGL99 since the Key Line
was not identified by the ND software. Na-22 was detected in sample BOGLB3, 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
(BOGLCO) results are within contractual requirements.

Gas Proportional Counting

Alpha by method ITAS-RD-3222

The LCS, batch blank, sample and sample duplicate (BOGLBS) results are within contractual
requirements.

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

ntium- method HRC-5
Sample BOGL97 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
zt /C% G
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meets acceptance criteria and is reported. Sample BOGLCO 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 (BOGLBS) 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:

2

(
Suzanne Gaines
Project Manager S-G.
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: ’ Page __l_ of _g_—-‘
Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Turnaround
Collector Company Contact Telephone L) Priority
W. S. Thompson K. L. Sykes / W. . Thompson (509) 376-8031 M Normal
1 Project Designation Sampling Location SAF No.
1301N/1325N St (Limited Field lnvesﬁgglion) 1301-N/1325-N Cribs 100N B95-089
Ice Chest No. Field Logbook No. Method of Shipment
" R_RI-co| EL-1275 Hand C::'ry in DOE vehicle.
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
QUANTERRA N/A N/A
Possible Samfje Hazards/Remarks Preservation NONE NONE NONE
{vad,w O\‘(_}F\ \/@/ Type of Container Glass Glass Plastic
No. of Container(s) 1 o 1
Special Handling and/or Storage l t{g Q ’ ( Volume 4% gtl)&\c \G%)ml som
r R 'i
5[)6:_ ICP Metals | Radio- ot
Cadmiu nuclides =
) SAMPLE ANALYSIS [(jﬂfé]7 Chromi:r‘n (sec lnott: Nl =
Lead #1) Adtivity -
6Ol AY P24
Sample No. Mateix® Date Sampled Time Sampled
0l 0& L9T] |son 12-1a-49€ 14ay ¥ |x j
oz 0G| Sou 12-3095 | D€ X | x| X
03 0GLEl | U 12-20-95| 0qY0 X | ¥ |X
h 7~
of COGLB3 | sell 12-22-9% | 20 Yl | ¢
05 oG&RBY | Bew | 12-39-95 | pq2p Xl x| %
/ L 14 7
AT el 96
: : SPECIAL INSTRUCTIONS Matrix®
Sign/Print Names Note #1: Radlonuclides - Gross alpha; gross bets; Sr-90; U-233,U-234; U-238; S = Soll
i cOS77 &7€ " DatefTime OB S | Pu-238; Pu-239/240; Gamma Spec (to Include) - §E= Sediment
.%«H_I#Q[iﬂh 4 - Z ci'/a/ o K-40, Mn-54, C0-60, Ru-106, Cs-134, Cs-137, Ce-144, SL = Sludge
=a- Date/Time 7 50 YRegeived By /:_//(,:, plic A C Eu-154, Eu-155, Re-226, Th-228, Th-232. W Ynter
M@ngx [=/0-9& 7;4 ) /44 Q{ (el e’ Ss: (A):'u ot
ARelinquished By Date/Time Received By / Date/Tim SUMMARY DATA DELIVERABLES o ?u:: Liquids
1 = Tissue
Relinquished By Date/Time Received By | Date/Time ‘LM- mﬁ?a .
S
1 Received By Title Dale/Time
! Disposal Method Disposed By Date/Time
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Bechtel Hanford, Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Data Tumacound
Collector Company Contact Telephone E Priority
W. S. Thompson K. L. Sykes / W. S. Thompson (509) 376-8031 Normal
_ | Project Designation Sampling Location SAF No,
1301N/1325N S1 (Limited Field Investigation) 1301-N/1325-N Cribs 100N B95-089
Ice Chest No. o Field Logbook No. Method of Shipment
AEO0 | EL-1275 Hand Carry in DOE vehicle,
Shipped To Offsite Property No. Bill of Lading/Air Bili No.
QUANTERRA N/A N/A
Possible Sample Hazards/Remarks . .
cRsibe Sample Tamar Preservation NONE__ |NONE | NONE
Kadun.chve. Type of Container | g Glass Plastic
, No. of Container(s) 1 1 1
Special Handling and/or Storage M ug 7 )
200 p o voume |G Q BRI 10
"
5 ’%—— ICP Metals { Radio-
Cadmium | nuclides
SAMPLE ANALYSIS ) &07 Chromium | (see note
é‘ 0 / / 2 6 LL)O Lead #1) Activity
Nickel  |£00/129 | Scan
Sample No. Matrix* Date Sampled Time Sampled

o HOBLBL s

RiNlg

1013 X

1l eo&LEY | Sed

elpalcAs

1325

8 & LCO | Sl

218195

0220

L av

1k

P.av4

/u

ignPrint Names SPECIAL INSTRUCTIONS Mati®
- Si int N Note #1: Radlonuclides - Gross alpha; gross beta; Sr-90; U-233,U-234; U-238; S = Soll
4 Y, &LlE  DalefTime 955 Pu-238; Pu-239/240; Gamma Spec (to Include) - S&= Sediment
/=7 Q/‘_ / K-40, Mn-54, C0-60, Ru-106, Cs-134, Cs-137, Ce-144, 3}. & Sludge
R Date/Time /ZI- L; s ecelded By 4//( 7 lngime /(}_ j&; A ‘:’,(/g 5 ’ Eu-154, En-155, Ra-226, Th-228, Th-232. o :gr‘"
M_M"w Vi -acd S v Qﬁ/%ﬂ/,.( G O ~e A A Soids
_ARelinquished By Date/Time Recelved By Date/Time SUMMARY DATA DELIVERABLES DL's Drum Liuids
l Date/Th Received B Y, s W
Relinquished By ate/Time eceived By Date/Time L v-g;m“m
A= Qe
l Received By Title Date/Time
l Disposal Method Disposed By DatefTime
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WHC-SD-EN-SPP-001, Rev. 1

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION

LEVEL:

PROJECT: {200)/1225\)

A

VALIDATOR: |- (Ll 0N

u,uﬁ'\f .| DATA PACKAGE:
Lae:( WA TEERA

DATE: 32 (|7

CASE: DG\ A -
ANALYSES PERFORMED
&:’:};m kstmnu'um-so O Technetium-89 p‘:lc:::cwy Spfmopy
O Tota! Urenium O Radium-22 O Tritium a]
SAMPLES/MATRIX &0 (97 &0gda  BGLel  B0GLE3
G Gl BouLEY  eDuLlD /SOl

............

Comments:

2. Initial Calibration

Instruments/detectors calibrated within
one year of sample analysis?

....... e o o o o o« Yos
Initial calibration acceptable? . . . . .. ... ... .« « o Yes
Standards NIST traceable? . . . . . . . ¢ . ¢ ¢ e v e ... Yes
Standards Expired? . ... .. © e e o s s 0 o o e e e . « o Yes
Commentss
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3. Continuing Calibration . . . ¢« ¢ ¢ ¢ ¢ ¢ 4 ¢ ¢ ¢ ¢ ¢ 6o o o o = =

Calibration checked within one week of sample analysis? . . . Yes

Calibration check acceptable? « . ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ 0 ¢ o o & & Yes

Calibration check standards NIST traceable? . . . . . . « . © Yes

Calibration check standards expired? . . . ¢ ¢ ¢ o ¢ o o & . Yes

Comments:

4, BlankS & ¢ o o o o o o o s o o 2 o s e e e e e o e e O N/A

Method blank analyzed? .. ... ... ... o e o o e No N/A
. Method blank results acceptable? . .. ... s Ye N/A

Analytes detected in method blank? ... .. 6o o s o o .'No N/A

Field blank(s) analyzed? . . .. ... ... e e e e e e CYe Na  N/A

Field blank results acceptable? . . . . . . .. ¢ ¢ .o ... Yes N/A

Analytes detected in field blank(s)?2 .. .. ... ... Z No N/A

Transcription/Calculation Errors? . . . . . . e o s o e+ 0+.Yes No

Comments:

o -22L0A e )
4

See. cugeechag _ decuunneint,

2.\ 234 4-23% . \(USY Ra2zHon ded
N e\d blonk @089, Redhen cor regalfed e
5. ‘Tatrix spikes o oAN¢ GOG-E K. Qualiheahon A E A
: </
Matrix spike anmalyzed? . . .. . . ¢ ¢ v ¢ v v o o . Y«t\(‘f‘& N/A
A7 2D
Spike recoveries acceptable? . ... .. ... ... .15.\ . . Yes

Spike source traceable? . . . . . . . .t e b b e e e .. .. Yes5
Spike source expired? . . . . . i . i i i b b e e e e . Yos

Transcription/Calculation Errors? & . & v ¢« v v o o o o « « « YeS

Comments:

034
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6. laboratory Control Samples . . . . ¢ ¢ ¢ ¢ ¢ ¢ o o o o o« o « o« & ON/A

105 ana1yZed? « « v v o b e e e e e e e e . ......No[,N/A
LCS recoveries acceptable? . . . .. ... .¢ ¢ Yes @N/A

Lcstraceab]E?.....-.....‘»............YES NO
Transcription/Calculation Errors? . . « « ¢ « ¢ ¢ « « &« « « . Yes No @

Comments:

L ~Thu s 28 Oac 23S weas oudsida g
(ol ZWe
Nl

7. Chemical RECOVETY ¢ o o o o o o ¢ 2 o « o « o o o o o o o s o o o
Chemical carrier added? = « « « v v v o o ¢ 0 o v o o o o & Yes

Chemical recovery acceptable? . . v v v v v v v v v v o . . @

Chemical carrier traceable? . . . . . . . .. e e e e e e Yes

Chemical carrier expired? . ¢« ¢« ¢ ¢« ¢ ¢ ¢ ¢« ¢ ¢ v ¢ s o o o & Yes
Transcription/Calculation errors? . . . . . .« ¢« o v v o o Yes

Comments:

B. Dupljcates .. ......... s s e e e e e e e e e ... ON/A

Duplicates Analyzed? . . . ¢ ¢ ¢ ¢ ¢ ¢t c v @ @ v v v o o No N/A
RPD Values Acceptable? . . . v v v v v v v v v o v o o o @ No NA
Transcription/Calculation Errors? . . . . o o ¢ o o . & .. .ve No @

CTommentss

A-3
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Field duplicate RPD values acceptable? . ... . ... ... les

Field split sample(s) analyzed? . . S et e Yes

Field split RPD values acceptable? ... .. ... .. .« « o Yes
Performance audit sample(s) analyzed? . . « « « ¢ « &« « & . « Yes
Performance audit sample results acceptable? ... ... .. Yes
Comments:

LG e a Geld dug%hgg\’( Ot LA R3.,
S eo Ooc

| Cu-152" waos outando  dag
condco\ Lenee  Oualficokinn of dota net
ceoncea Goc Leld QL.

L
10. Holding Times

Are sample holding times acceptable? . . . .. ... ... No N/A

Comments:

11. Results and Detection Limits (Levels D& E) ... ... ... . ON/A
Results reported for all required sample analyses? . . . . No N/A
Results supported in raw data? . . .. .. ¢ ¢ ¢ v e o o .. Yes No (E/A )
Results Acceptable? . . . . . e e s s s e s e e e e e e No N/A
Transcription/Calculation errors? . « « ¢ ¢ ¢ ¢ ¢ o ¢ o o & Yes 1 No @
MDA's meet required detection limits? . . . . . . . . . ... Yes (No / N/A

Transcription/calculationerrors? . . « ¢ ¢ ¢ v v v o o . .. Yes No @

Comments:

L Soe 0. A4S SoC o st ol =omOMLS
and'  Bero- cotrnoes \hat  bhadl
MOAs e oeedod ROL.=.

A-4
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Comnents:

il The, —CD\\D'\;&((\% WOB<, exceod

e

QL. o

COCLAT . U238 (A28 | Qu- (o0l (o134,

Eu-1S2  Th-2290A | Th-2z5z DA
£ [l&{\?\f\o,
GLlO wy
N

A-5

037



8€0

1-4

HOLDING TIME SUMMARY

s06: (NORT-AES | vatioator: He1 D CAABEERSON) | oate:3fzifald pnee_ L or 3
COMMENTS : o B
PREP. ANALYSTS
FIELD SAMPLE | ANALYSIS DATE DATE - DATE HOLDING | HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
0L AT Cu iz/Aa)as| JJudw | 230 | 23 23 NCAL
l A \ulQe | 2| 23 = N OO
Canminng yua | \[zz/ak] 23 12 NONJ.
L= B b | 23k 23 (Z NOAL
A% C yulQu | z@QA0| 23 29 NOAL
20GLaq | fu 12/20[%5 1 2/3[90| 2= 33 NOASL
U 2/idlae| 2z 34 A6
Canmma 1/23/90| == 12 N\OAS
Qo5 B )23kl =22 (2 Non L
W/ < \ 2/4/9%0| zz 29 OO
Z88(R2 i 12/26/%% Z/13[ | 22 33 OONL
U 2/4[ab | ZZ 34 N\OAL
(ramma yz3/46| z= 1z NoAL
s 3 /23[90 | =2z |2 None
Ne 2[4[/1 22 29 NoOAL
GOL(E3 | Cu (2/zzf45 z[3fa| =20 =3 NOAL
¥ \ V% z/HfAw| 20 3 nONL

TATH 00-ads NEFSSHM, |5
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HOLDING TIME SUMMARY
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sb6: LR Z-AES vaLioator: Helo! (RecREan) m\m:s’/z:’/% _. “PAGE. 2 OF (S
COMMENTS:
PREP. ANALYSTS
FIELD SAMPLE | ANALYSIS DATE DATE DATE HOLDING | HOLDING
10 TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
e04Le3 | Comena | ([@zzaB| (WAL | 1/23/40 20 [z A0y
s B | \Jz3/ab | 20 7 NOAL,
NS N 2/4/4l 20 2.0 NoAL.
20GLeH | Qu (2/2z/45 2[34e | 20 7 NOAL
A 2/HAL | 20 24 N0AL
Gtnond ([23k | 20 (2 NOMNL
Gress B - \ /2390 | ZO 7 | noaw
S Wwo || 2/Alb| 20 29 NoaL.
QGLBl | fu \2)27js| 2/30 | S 35 nonL
U l 2/HAL | (5 24 N0
(g6menq /z3fAe| s \Z N0
Gossd E 2340 | 1S | Z nond
/ Sv \ 29906 S 29 Cond
BOGLRAI | fu \z /2745 z[2w] 1S 272 NOAL
A ZHAv | S 24 NONL
(mma /2396 S \2 OONL
) Cieess £ \ Yzzfav| \S | Z- ond__
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IIOLDING TIME SUMMARY

so6 {)ORGFQES vatioator: PE1)l (heBesDN) | oate 321 /30| “PAGE(D 0F. S
COMMENTS : S E
PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS | DATE DATE DATE HOLDING . | HOLDING
1D TYPE SAMPLED | PREPARED | ANALYZED | TIME, DAYS | TIME, DAYS | QUALIFIER
o04LBY | Sy \z/z7h5] /AL | z/4[qL 5 z9 MO
LCO | fu 12/2%[95 | 2[13/4u B 23 NoAL
| U 2/Hjav | |4 34 NOML
Garmena \[23P0 ¥ PR
Cress T 6 /23] B #3172 oW
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i

TAT 200 ddS NGASOHM (| 7




Quanterra

Environmental
Services
BLANK-RESULTS
LAB NAME: ITAS-RICHLAND SDG: W0867
LAB SAMPLE ID: P0112918 MATRIX: solL
ISOTOPE RESULT E%?alcj)hllaT(l ':S) ERL%TI: :' 2s) MDA R%:;?? T viewo x&;';‘ég
UJ-234 3.51E-03 1.0E-02 1.0E-02 2.75E-02 pCi/g 81.90% RICHRCS030
U-235 -2.06E-03  1.8E-03 1.9E-03 291E-02  pCilg 81.90%  RICHRC5030
U-238 433E-03  1.0E-02 1.0E-02 2.36E-02  pCilg 81.90%  RICHRC5030
PU-238 -1.01E-03  2.0E-03 2.0E-03 241E-02  pCilg 80.40%  RICHRC5010
PU239/40 5.03E-03  1.0E-02 1.0E-02 1.36E-02  pCilg 80.40%  RICHRC5010
CE-144. 5.56E-02  6.4E-02 6.4E-02 1.09E-01  pCilg N/A RICHRC5017
CO-58. -3.28E-02  2.4E-02 2.4E-02 3.77E-02  pCilg N/A RICHRC5017
CO-60. 6.57E-03  1.8E-02 1.8E-02 3.15E-02  pCilg N/A RICHRC5017
CS-134. 6.32E-03  1.5E-02 1.5€-02 266E-02  pCilg N/A RICHRC5017
Cs-137DA. 1.04E-02  1.6E-02 1.6E-02 2.79E-02  pCifg N/A RICHRC5017
EU-152. -1.94E-02  4.0E-02 4.0E-02 6.48E-02  pCilg N/A RICHRC5017
EU-154. -2.74E-02  5.2E-02 5.3E-02 8.68E-02 pCilg N/A RICHRC5017
EU-155. -1.356-02  3.2E-02 3.2E-02 520E-02 pCilg N/A RICHRC5017
FE-59. -821E-02  6.7E-02 6.8E-02 1.02E-01  pCilg N/A RICHRC5017
K-40. (BA3E+00S  3.4E-01 4.6E-01 7.38E-01  pCilg N/A RICHRC5017
MN-54. 1.776-02  1.8E-02 1.9E-02 3.17E-02  pCig N/A RICHRC5017
RA-226DA. 37E-02  40E-02  7.00E-02 pCilg  N/A RICHRC5017
RU-106DA.  -2.30E-02  1.5E-01 1.5E-01 2.40E-01 pCifg N/A RICHRC5017
TH-228DA. 766E-02  5.9E-02 5.9E-02 N/A pCilg N/A RICHRC5017
TH-232DA. 7.50E-02  9.4E-02 9.4E-02 1.57E-01  pCilg N/A RICHRC5017
ALPHA 5.96E-03  3.0E-02 3.0E-02 816E-02 pCilsa  100.00% RD3222
BETA 1.16E+00 4. 8E-01 4.9E-01 8.51E-01  pCissa 100.00% RD3222
STRONTIUM  7.34E-02  5.4E-02 5.8E-02 1.41E-01  pCilg 85.30% - RICHRC5006

Number of Resuits: @
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LABORATORY CONTROL SAMPLE
LAB NAME: {TAS-RICHLAND SDG: w0867
LAB SAMPLE ID: P0112918 MATRIX: SOIL
COUNTING TOTAL REPORT
ISOTOPE RESULT gERROR (2s) ERROR (2s) MDA UNIT YIELD EXPECTED RECOVE
U-234 1.46E+00 1.7E-01 2.9e-01 3.46E-02 pCi/g 87.40% 1.62E+00 89.94%
U-235 3.51E-02 2.8E-02 2.8E-02 2.59E-02 pCilg 87.40% 7.41E-02 4737%
U-238 1.68E+00 1.8E-01 3.3E-01 3.21E-02 pCi/g 87.40% 1.70E+00 98.75%
PU239/40 3.11E+00 2.5E-01 4.7E-01 2.49E-02 pCilg 84.30% 3.39E+00 91.83%
CS-137DA. 1.26E+00 1.2E-01 1.7E-01 N/A pCi/g N/A 1.45E+00 86.69%
RA-226DA. 1.60E+00 1.8E-01 2.4E-01 N/A pCi/g N/A 2.16E+00 74.07%
ALPHA 4.05E+00 4.0E-01 7.9E-01 8.57E-02 pCifsa 100.00% 4.53E+00 89.47%
BETA 1.42E+01 1.2E+00 1.5E+00 7.93E-01 pCilsa 100.00% 1.36E+01 104.40%

STRONTIUM 5.35E+00 2.5E-01 1.6E+00 1.36E-01 pCifg 96.70%  6.06E+00 88.34%

Number of Results: [9_]




MEMORANDUM

TO: 1301N/1325N LWDF Vadose Zone Characterization March 21, 1996
Project QA Record

-

FR: Heidi Gregerson, Golder Associates Inc. \\w

RE: INORGANIC DATA VALIDATION SUMMARY FOR DATA PACKAGE
WO0867-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
BOGLB1 INORGANICS SOIL
BOGLB3 SOIL
BOGLB4 FIELD DUPLICATE SOIL
EE ATTACHMENT 4
BOGLB6 SEE ATTACHMEN SOIL
BOGLBS EQUIPMENT BLANK SOIL
BOGLCO SOIL
BOGLY7 SOIL
BOGLY9 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, 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 1D: W0867-QES Analysis: INORGANICS

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 32 determinations reported, all
of which were deemed valid. This results 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 RPD:s 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 BOGLB8 was identified as an equipment blank with chromium
detected. Qualification of data is not required based on field QC.

. Sample BOGLB4 was identified as a field duplicate of sample BOGLB3. 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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WHC-SD-EN-SPP-002, REV .2

Glossary of Inorganic Data Reporting Qualifiers.

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.

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.

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.

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.

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.

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.

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.






WHC-SD-EN-SPP-002. REV.2

DATA QUALIFICATION SUMMARY - FORM B-7

SDG:W0867-QES REVIEWER: DATE: PAGE1OF1
H. Gregerson 3-21-96
COMMENTS: INORGANICS
COMPOUND/ANALYTE QUALIFIER SAMPLES REASON
AFFECTED
ALL MS RECOVERY AND
CHROMIUM ] DUPLICATE RPD WAS
ABOVE THE
CONTROL LIMIT
BOGLB1 MS RECOVERY AND
NICKEL ) BOGLB3 DUPLICATE RPD WAS
BOGLB4 ABOVE THE
BOGLB6 CONTROL LIMIT
BOGLCO
BOGL97
BOGL99







Validated Data Suimmary, Data Package: W0867-QES

Sample # BOGLBI1 BOGLB3 BOGLB4 BOGLB6 BOGLBS BOGLCO0 BOGL97 BOGL9Y9
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 0350 U 0350 U 0350 U 0090 U 0.080 U 0360 U 0360 U 0.360
CHROMIUM| MG/KG 3.200 ] 5000 ] 3.600 ] 1.700 ] 0.240 BJ 12.200 ] 8.900 ] 6.200
LEAD|{ MG/KG 1.700 1.600 1.700 1.200 0100 U 3.200 2.700 1.900
NICKEL| MG/KG 4.600 ] 5.500 ] 4500 ] 3400 ] 0400 U 11.900 ] 8.500 ] 7.400

The decimal places shown do not reflect the precision reported by the laboratory.

6§00
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGLB1
Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO__ Case No.: SAS No.: SDG No.: W0867
Matrix (soil/water): SOIL_ TLab Sample ID: 10120-003
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|0 P_

7440-47-3 |Chromium_ 3.2|Z|__N P13

7439-92-1 |Lead 1.7 —|FC

7440-02-0 |[Nickel 4.6 N P_|T
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments: |

FORM I - IN
SW-846
Ky 3290
009 - 66036




U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET .

BOGLB3
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: _96.7

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

CAS No. Analyte |Concentration|C Q M

7440-43-9 |Cadmium__ 0.35(0 P_

7440-47-3 |Chromium_ 5.0|Z2f P |3

7439-92-1 |Lead 1.6_ F_

7440-02-0 |Nickel 5.5 P_|T
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments:

FORM I - 1IN
SW-846

010 %ee Ei/j.‘/(’“‘
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGLB4
Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W0867
Matrix (soil/water): SOIL_ Lab Sample ID: 10120-005
Level (low/med) : LOW_ o Date Received: 01/10/96
¥ Solids: _96.9

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|s/1__N P |3
7439-92-1 |Lead 1.7 F_
7440-02-0 |Nickel 4.5|7Z| N P_|J
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - 1IN
SW-846

01t Wb 32
50638
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGLB6
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: _96.9

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

CAS No. Analyte |Concentration{C Q M
7440-43-9 |Cadmium__ 0.09|0 P_
7440-47-3 |Chromium_ 1.7z __ P |T
7439-92-1 |Lead 1.2 —|F_
7440-02-0 |Nickel 3.4|7|” N PT|T
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:
Comments:
FORM I - IN
SW-846
o 3
012 86039
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGLRES8
Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0867
Matrix (soil/water): SOIL_ Lab Sample ID: 10120-007
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|T P_
7440-47-3 |Chromium_ 0.24|{| N P_|6T
7439-92-1 |Lead 0.10(0 F_
7440-02-0 |Nickel 0.40|U| p_
Color Before: Clarity Before: Texture:
Color after: Clarity After: Artifacts:

Comments:

FORM I - IN
SW-846

013 M‘/%



1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET
BOGLCO
Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO = Case No.: SAS No.: SDG No.: W0867
Matrix (soil/water): SOIL_ Lab Sample ID: 10120-008
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|T P_
7440-47-3 |Chromium_ 12.2{) P |3
7439-92-1 |Lead - ' 3.2[_ F_
7440-02-0 |Nickel T1.9|7| P_\T
Coloxr Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN
SW-846

e Wl 5/2{/4 ©




EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET

BOGLS7
Lab Name: QUANTERRA_ MO Contract: 550.111
Lab Code: ITMO Case No.: SAS No.: SDG No.: W0867
Matrix (soil/water): SOIL_ Lab Sample ID: 10120-001
Level (low/med): LOW__ - Date Received: 01/10/96
% Sclids: _93.4

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

CAS No. Analyte |Concentration|C Q M
7440-43-9 |Cadmium__ 0.36|0 P_
7440-47-3 |Chromium_ 8.9|7]__ P |TJ
7439-92-1 |Lead 2.7 F_
7440-02-0 |Nickel 8.5|2| P|T
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN
SW-846

Heb ‘324/@@
015 |/
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U.S. EPA - CLP

1 EPA SAMPLE NO.
INORGANIC ANALYSES DATA SHEET .
BOGL99

Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO__  Case No.: SAS No.: SDG No.: W0867
Matrix (soil/water): SOIL_ - Lab Sample ID: 10120-002
Level (low/med) : LOW___ - Date Received: 01/10/96
% Solids: _94.4

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

CAS No. Analyte |Concentration]|C Q M
7440-43-9 |Cadmium__ 0.361|T P_
7440-47-3 |Chromium_ 6.2|71_N P |T
7439-92-1 |Lead 1.9(° F_
7440-02-0 |Nickel 7.4|7| XN P_|T
l - _
Color Before: Clarity Before: Texture
Color After: Clarity After: Artifacts
Comments:
FORM I - IN
SW-846
W6 3/z1/90
80843

016



ATTACHMENT 4

LABORATORY NARRATIVE and CHAIN-OF-CUSTODY DOCUMENTATION
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Quanterra Incorporated
13715 Rider Trail North
Earth City, Missouri 63045

Quanterra

Env(mnmental

314 298-8566 Telephone
314 298-8757 Fax
CERTIFICATE OF ANALYSIS
Bechtel Hanford Incorporated
P.O. Box 1970
Richlgnd, Washington 99352
January 26, 1996
Attention: Joan Kessner
Project number 550.111
Date Received by Lab January 10, 1996
Number of Samples Eight (8)
Sample Type Soil
SDG Number - .\ W0867
Data Deliverable Summary

1. Introduction

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 WHC ID
10120-001 BOGL97
10120-002 BOGL99
10120-003 BOGLBI
10120-004 BOGLB3
10120-005 BOGLB4
10120-006 BOGLB6
10120-007 BOGLBS
10120-008 BOGLCO

II. Analytical Results/ Methodology

Richland ID  Matrix
60112801 Soil
60112802 Soil
60112803 Soil
60112804 Soil
60112805 Soil
60112806 Soil
60112807 Soil
60112808 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 information, analytical results and the appropriate detection limits.

UE ey sy



Quanterra

Environmental
Services

Bechtel Hanford Incorporated
January 26, 1996

Project Number: 550.111
SDG: w0867

Page 2

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

1. 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, 10120-001MS, 10120-001MSD, 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 Cadmjum 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.

01° YA 3/&1/%7
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Q//uanterra

Environmental
Services

Bechtel Hanford Incorporated
January 26, 1996

Project Number: 550.111
SDG: w0867

Page 3 -

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

020 H{é;/aqb
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Page __L of 2—

Bechtel Hanford, Ine. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST . -
Data Tumarou!

Collector Company Contact Telephone E :rion'lg;

W. S. Thompson K. L. Sykes / W. S, Thompson (509) 376-8031 ormal
Project Designation Sampling Location SAF No.

1301N/1325N St (Limited Field lnvestigation) i 1301-N/1325-N Cribs 100N B95-089 i
fce Chest No. B I - €l Field Loghaok No. EL-1278 :::n“rg:‘;ys zpl‘)ngl‘-:‘ vehicle.
Shipped To Offsite Property No. ’ Bill of Lading/Air Bill No.
QUANTERRA N/A N/A

Possible Snmile Hazards/Remarks Preservation NONE NONE NONE

l Kgd QA Chve, Typeof Container | Glasy | Glass Plastic

No. of Container(s) 1 I 1
Special Handling and/or Storage It}ﬂ S (__ Volume 1(3 9..‘.’5\“ \6?:)1‘! omt
" 5[)6; ICP Metals | Radio-
Cadmium | nuclides
SAMPLE ANALYSIS Chromium ] (see note
L0113 L v e
Sample No. Matrix® Date Sampled Time Sampled

0l D& 9] |sei 12-1a-a€ 14ay X | ¥ X
2z GG | Sou 12-2045 | N&RT X | x| X
03 BOGLEL | oW 12-:20-93| 09U0 KX X
of BOGLBL3| el | 13-92-9Y | A 2p h | e | x
05 foGLRY | Sewt | 13-39-95 | pq2p v |

i
" a T ’ 14
e SPECIAL INSTRUCTIONS Mavix®
s MmN
ig/Print Names | Note #1: Radionuclides - Gross alpha; gross beta; Sr-90; U-233,U-234; U-238; S = Soil
SL DatelTime OB ¢ | Pu-138; Pu-239/240; Gamma Spec (o include) - SE= Sedunent
4 ’4_“57;/,, » K-40, Mn-54, C0-60, Ru-106, Cs-134, Cs-137, Ce-144, SL = Siudgs
y ©cx-  Daleffime ' GU ;M By #/a'/ il AC Eu-154, Eu-155, Ra-226, Th-228, Th-232. W = Water
—Ao-0f V7474 6{ eulicey L Ar
Relinquished By Date/Time Received By / Date/Time SUMMARY DATA DELIVERABLES o ?..‘::.’.' Lruids
] £ lissve
- Wi= Wi
Relinquished By Dale/Time Received By DatefTime L = Lidu
; :Veg-uuon
Title Date/Time
Disposed By Date/Time




Bechtel Hanford, Inc.

P-stg; of _é:'

&

03

¢l

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
Dala Tumaround
Collector Company Conltact Telephone 0 Priority
W. S. Thompson K. L. Sykes/ W. S. Thompson (509) 376-803 | M Normal
Project Designation Sampling Location SAF No.
1301N/1325N §1 {Limited Field Investi&liion) . 1301-N/1325-N Cribs 100N B95-089 i
fee Chest N &b o | Field Logbook No. EL-1275 x:’:g:rnys l':pgg; wvehicle.
Shipped To Offsite Property No. Bill of Lading/Air Bill No.
_ QUANTERRA N/A N/A
Passible Sample Hazardy/Remarks Preservation NONE NONE NONE -~
@QC\ LOChVe. Type of Conlainer | (;1,q4 Glass Plastic
No. of Container(s) 1 1 h
Special Handling and/or Stora,
Pl Tlandie * ﬁﬂlj) \dﬂw& Volume ‘ﬁ l(!)\l 1 "ﬁ.) 20 ml.
S~ k|
SAMPLE ANALYSIS 100 %57 Chromivm | (see note
L01128 Nicket _|10)129 | Scan
Sample No. Matrix® Date Sampled Time Sampled
ROGLBL s gy | 1013 Y | XX
poeLlBy [Sodk | wly [ 12as7 [IX | X | X
00GECO | Sek | plgIgy 090 I} MNX | X

s: Print N SPECIAL INSTRUCTIONS Mok
Note #1: Radionuclides - Gross alpha; gross beta; Sr-90; 1-233,U-234; U-238; S = 5od
Reckived £ Els DalefTime C95 S Pu-138; Pu-239/240; Gamma Spec (to Include) - SE = Sedmant
- S g K~40, Mn-54, C0-60, Ru-106, C3-134, Cs-137, Ce-144, SL = Sludge
s B BatorT AL % 54 Eu-154, Eu-155, Ra-226, Th-228, Th-232. W = Waler
/ / S v O =0l
LeLe? A /24 A DAn
Received By Date/Time SUMMARY DATA DELIVERABLES ’ gf: 'Tg,':g,' b
- I‘M
Recelved By U DatefTime L tiaows
X = g
Tille Date/Time
Disposed By Date/Time




ATTACHMENT 5

DATA VALIDATION SUPPORTING DOCUMENTATION



Cont
v A

WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A B @ D E
LEVEL:
PROJECT: [3DIN/13Z5N) LWDF .. | DATA PACKAGE:
VALIDATOR - (r(eTaE (DN LAB: (JaNTERRA DATE: 3/21) 71
CASE: sG: LR T7-(NES

~ ANALYSES PERFORMED
0O cLriace 0O CLP/GFAA O cLPMg O CLP/Cyanide [m] [w]
)z{sw-usncp )(sw-awcrm O SW-846Mg O sw-848 o 0

Cyanide

SAMPLES/MATRIX GD(5L6L (0B E0GLE] GOGLEL EGLEY
DAL BT @49 /2oL

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Is technical verification documentation present? . . . . .. No N/A
Is a case narrative present? . .. ... ..... c e e e No N/A
Comments:

2. HOLDING TIMES

Are sample holding times acceptable? ... . .. e e o+ .ok Yes /No N/A
Comments:

A-19 024




A

WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

Were initial calibrations performed on all instruments? . . . . Yes

Are initial calibrations acceptable‘? ............. Yes

Are ICP interference checks acceptab]e ............. 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? Yes No @
Are ICB and CCB results acceptable? . . . . . ¢« ¢« ¢ ¢« ¢ ¢ o « Ye No @
Were preparation blanks analyzed? . . . « v v v v v v o« o o . _/No N/A
Are preparation blank results acceptable? . . . . . . . . .. No N/A
Were field/trip blanks analyzed? . . ... ... ... ... No (, N/A
Are field/trip blank results acceptable? . . ... ... ... 2 @ N/A
Comments:

(o BOALL = on easeaint  blank. umgu/\ (¢
_dotecte do ﬁwhﬁxcgh@n nf dota_is net
(e./%fu(rcﬁl bascd sa Qeld QC.

5. ACCURACY

Were spike samples analyzed? . . . . .. ...+ ..o .. No .\ N/A
Are spike sample recoveries acceptable? . . . . . . . . ¢« . . . Yes @ N/A
Here laboratory control samples (LCS) analyzed? . . . . . .. @ No N/A
Are LCS recoveries acceptable? . . . . ... ... .. .... Yes No
Comments:

L Mhe. MS ond USO %2 € Coc Cr_ond L0
wWee above ML cantyol  lenlt and

cent it g:amotgs, weyre Aua(\l/'ie.dL
4 @1‘0{7@& ag ' dotunonts]

A-20 025




WHC-SD-EN-SPP-002, Rev. 2
INORGANIC ANALYSIS DATA VALIDATION CHECKLIST
6. PRECISION

Were laboratory duplicates amalyzed? . . . . . . . 4 . v . .. @ No |- N/A
Are laboratory duplicate samples RPD values acceptable? . . . . Yes :
Were ICP serial dilution samples analyzed? . . .. .. . ... Yes
Are ICP serial dilution %D values acceptable? . . . . . . . ..
o . 2 ZC
Are field duplicate RPD values acceptable? . . . .. . ...
Are field split RPD values acceptable? . . .. ... . .. . . Yes
Comments:

Wihe €00 G (¢ pand \I weee oudadle ddag coakeol
Loty fesoriodca samples  wave  alreadwy een

_Q.UAM\QA due 4o TMS B ’

2o W0GLAH 1= o Geld dugicote of BAEZ, RC0s ot aueptalole.

7. FURNACE AA QUALITY CONTROL

Were duplicate injections performed as required? . . . .. .. Yes
Are duplicate injection %RSD values acceptable? . . . . . . . . Yes
Were analytical spikes performed as required? . . . . . . . . . Yes
Are analytical spike recoveries acceptable? . . . . . . . . .. Yes
Was MSA performed as required? . . . . « ¢ ¢ ¢ ¢ v ¢ o ¢ s o & Yes
Are MSA results acceptable? . . . . ¢« ¢« ¢ ¢ ¢ ¢ ¢ 4 0 4 0. .. Yes

Comments: Cﬂ(’AA“\‘?(iO&@ JO“’ su@@h(d

8. REPORTED RESULTS AND DETECTION LIMITS
Are results reported for all requested analyses? . .. . . . . No

Are all results supported in the raw data? . . .. .. . . .. Yes No

Are results calculated properly? . . . . .. .. .. e o« « . Yes_x No

Do results meet the CRDLS? . . . . . . . ¢ ¢ e v v v v o o @ N/A

Comments: “«17.7k17‘
nts:




.20

1-8

[IOLDING TIME SUMMARY

TARY 200-ddS-NFHSOHMbY | 7

s06: | PORUST- QES vactoator: Peip|  GRetegeony | oate:glzif71] “pace | oF
COMMENTS : C a
PREP. ANALYSIS
FIELD SAMPLE | ANALYSIS DATE DATE DATE HOLDING | HOLDING
ID TYPE SAMPLED PREPARED ANALYZED TIME, DAYS TIME, DAYS QUALIFIER
HL A e 2/zof5| ((22{40 | /22/A0| 33 33 NOAL
v LA v \[zzfAp| 3> 33 NOAL
EOGLGS (e (2fe2f95| \[22/qw 3| 3| NoNY
J FPA = 3| noLe.
20GLRY (ep l/22/90 3 31 00y
A1 S\ 3 O
Wt | (LY \2(27/45 | \Jz2f4k 2( 240 NOAL
LEAA R A 2o NOAL
e B8R \¢ \J2z/4 20 AL NONL_
o N 2 Z(0 NOAL
&g Llo P \Z/:Z?B‘5 |zl 25 25 DONL
v | & 25 25 NOAL
D717 | e 12{19/95 | \[zz/at 24 34 NOAL
(4fA8 " J | 24 3 N0NL
499 | 1P | 12[2Dks] | j22fqu 33 33 N\onL.
(HBA \ <3 33 NOAL_




U.S. EPA - CLP

SA EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY :
BOGLY97S
Lab Name: QUANTERRA MO Contract: 550.111
Lab Code: ITMO__ Case No.: SAS No.: SDG No.: W0867
Matrix (soil/water): SOIL__ Level (low/med): LOW

% Solids for Sample: _93.4

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

PP e e =

Control
Limit Spiked Sample Sample Spike
- Analyte %R Result (SSR) C|] Result (SR) C| Added (SA) %R Q
Cadmium__ | 80-120_ 1.2782_ | _ 0.3640]|U 1.34 95.4 |
Chromium |80-120_ | 422.1306 | 8.8956| | 5.35 C772;4.?5N
Lead 80-120_ |~ ~ 4.4775_|T|_______2.6788| | 2.14 nill
Nickel _ |80-120 | 225.2160_|_ 8.4660| | 13.38|<3620.0)N
Comments:
J - —846
Coi Ml Samgus ablecked  TORM v (Part 11 - 1N 06 S
Vd
M, a8l gpGilo Y
eLES  apELaT 028
QoL 8 2ouLla9

el bl




U.S. EPA - CLP

5A EPA SAMPLE NO.
SPIKE SAMPLE RECOVERY
BOGL97SD
Lab Name: QUANTERRA_MO Contract: 550.111
Lab Code: ITMO__ Case No.: SAS No.: SDG No.: W0867
Matrix (soil/water): SOIL Level (low/med): LOW
% Solids for Sample: _93.4
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 (SAa) %R Q| M
Cadmium__|80-120_ 1.1622_ | 0.3640][0 1.34 86.7| |P_
Chromium_|[80-120_ 32.8146_| 8.8956| 5.35| (447 .IPN|P_
Lead 80-120_ — 4.5460_|_ 2.6788|_ 2.14 87.3| |F_
Nickel 80-120_ | 29.3951_|_ 8.4660| |~ T13.38| C156.4JN|P_
Comments:
Ce: A\ Sancles olfecked, FORM V (Part 1) - IN SW-846

Ny @GaLel  gooLeo 029 b%éia/ﬂﬂ
B06LBD )97 ‘
6LEd 49
L00LB o




U.S. EPA - CLP

6A

EPA SAMPLE NO.

MATRIX SPIKE DUPLICATES

BOGL97S

Lab Name: QUANTERRA MO Contract: 550.111

Lab Code: ITMO Case No.: SAS No. : SDG No.: W0867
Matrix (soil/water): SOIL Level (low/med): LOW

% Solids: 93.4

Percent recoveries:

Control Matrix Matrix Spike
Analyte Limit Spike (S) Duplicate (SD) RPD 0
cd 20% 95.40_]_ 86.70_]_ 5.6 ||~
Cr 20% 7724.00 | 447.10_ |~ ~
Pb 20% 84.10_ ||| ____ 87.30 |~ : B
Ni 20% 1620.00 (|| —7156.40_|_ B

I
|

I
|

I
|

(I

I
|
I 1 i

I
Py b

bei DU sdnples affected.
Wy BOGLEL  R0GLLO
OOLES w97
ROGLEH 2o 49
e Bl

FORM VI

IR 32146
B8648

IN

030





