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CERTIFICATE OF ANALYSIS

)

Bechtel Hanford, Inc.
3350 George Washington Way
,Richland,rWA,99315n2 o H)&E©EHWE
FEB 2 8 2000
EDMC

January §, 2000

Attention: Joan Kessner

SAF Number : B00-010

Date SDG Closed : January 3, 2000
Number of Samples : One (1)

Sample Type : Soil

SDG Number : W02985

Data Deliverable : Summary

L Introduction

On December 20, 1999, one soil sample was received at the Quanterra Richland Laboratory
(QRL) for chemical analysis. Upon receipt, the sample was assigned the following laboratory ID
number to correspond with the Bechtel Hanford, Inc. (BHI) specific ID:

ESRL ID# BHI ID# MATRIX DATE OF RECEIPT
SD6MGQ10 B0X583 SOIL 12/20/99

I 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 analysis was: Chemical Analyses
ICP Metals by EPA method 6010A

HIR Quality Control
The analytical results for each analysis performed under SDG W02985 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.
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Quality control sample results are reported in the same units as sample results with the exception
of the chemical analysis which is reported in mg/L.

Iv. Comments

Chemical Analyses

ICP Metals by EPA method 6010A

The requested metals were arsenic, barium, cadmium, chromium, lead, selenium and silver. The
samples were analyzed under quick-turn protocol and include LCS/LCSD in place of MS/MSD
analyses. The prep blank, LCS, LCSD and sample 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:

Jackie Waddell
Project Manager
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Richland Laboratory
Data Review Check List

METALS
- Y210170
Work Order Numberts): D(, UGC. , DLUGE DLUGR  Aath, 9355237 Lot To ol
Lab Sample Numbers ot SDG: ¢ D 295 & 402995
Method/Test/Parameter: 77(7 2 /)’Z;Tgi/ -S’ C?) L‘:VI sprl
Yes [No |N/A | 2™ Level
Review Item ™) | | () | Review (V)

A. Initial Calibration

1. Performed at required frequency wih required number of levels?

2. Correlation coefficient within QC limits?

3. Initial calibration verification (ICV) analyzed immediately after calibration
and results within QC limits?

4. Initial calibration blank(ICB) analyzed immediately after ICV and
concentrations of all parameters < reporting limit?

B. Continuing Calibration

1. CCV analyzed at required frequency and all parameters within QC limits?

2. CCB analyzed at required frequency and all results < reporting limit?

C. Sample Analysis

1. Were any samples with concentrations above the linear range for any parameter
diluted and reanalyzed?

2. Were all sample holding times met? iy
D. QC Samples
1. All results for the preparation blank below limits? e

2. MS or MS/MSD recoveries within QC limits and %RPD (for MSD) acceptable?

3. LCS percent recovery within QC limits and %RPD (for LCSD) acceptable?

4. Analytical spikes within QC limits where applicable?

5. ICP only: One serial dilution performed per SDG?

6. ICP only: CRDL standard (CRI or CRA) analyzed at required frequency?

7. ICP only: Interference check samples (ICSA, ICSAB) and analyzed at the
required frequencies and within QC limits? ( W\

~N NN

page 1 of 2
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Review Item Yes | No | N/A | 22 Level
M| M Review ()

E. Other

1. Are all nonconformances included and noted? /

. Is the correct date and time of analysis shown?

Did the analyst sign and date the front page of the analytical run?

Correct methodology used?

Transcriptions checked?

Calculations checked at minimum frequency?

NALYNINAYN

N o fw s w e

Units checked?

Comments on any "No" response:

/Uo/e- Qu/o/ﬁ 7‘&/5/) S’am@&s Ao Lﬂof Hhaoe 1S IISDs oh

&lmi)& méuaéwotps ST~ HAace LES & ACSD.

Analyst: /@OZ(,L I@ OQ) Date:_ /2 /o?// vl
Second-Level Review.:nv(;ﬂ'u,zll(./ C(J}((CW,LL Date:__/ / Lf/ / v

Form No. CG-191, Rev. 2. 1/97
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RFSH-SOW-93-0003 -

P2 Revision 5
Figure 1
SAMPLE CHECK-IN LIST -

Date/Time Received: '2’ 20 0 X L{O SG#: \/\) 025253/
Work Order Numbean L2 OH / saF#_Pop-013 pop-010 - ;
Shipping Cantainer ID: G- D chain of Custody # 2N -N12-52  BOODIOO>X
1. Custody Seals on shipping container intact? Boo- 0// 0 [\,}/ {1

Custody Seals dated and signed? Yes [vAo []

Chain-of-Custody recerd present? Yes [ No []

Ccoler temperature @/}/1 M(‘/( ,
Vermiculite/packing materials is Wet [) M}—&/ T

Number of samples in shipping container: q
Yes [] No [l/

N o a s 0w N

Sample hciding times exceeded?

8. San\yes have:
dape hazard labeis
custody seals apprepriate sample labels

.

S. Sam&le{ are:
in good condition leaking
broken ' have air bubbles

10.  Where any anomalies identified in sample receipt?  Yes [] No [V/

11.  Description of anomalies (include sample numbers):

'1. '
Sample Custodxan/Laboratm:,L/xL ,/W@( Date: '2 }O’qq

Telephoned To: : Y
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‘Authar; — \:. at “BHID21 J, I

Datas 10/7/97 4334 PN

Priority: Norma} . . o T
I0:. Dennig Bi11 at °“BEI017 - T B B

TO: Andrew A Greif at "BHIOD16

CC: David A St John at “BHIOO1

CC: Michael J Galgoul at "BHIDO7

C: Robert I Orewiler at “BHIDO1

lubject: SAMPLE SCREENING FOR OFF sSITE SHIPMENT

Message Contoents ——

A thla back I discussed the screening of iamplan taken by Doug Bowers
to be sent off site for analysisg, The samples can be surveyed with
existing hand held i{nstruments and with the tach -basis document

correction factors, given a total activity estimatae.

)ity

h Y
)

For these Samples, direct sSurveys ars required. The purpose of the
sSurvey is determine if the samples are less than 2,000 pCi/gm.

’y

Once the Survey is performed, document it ag You would any other
survey, give g copy to Mr. Bowers {(or whoever the sampler i{s) and on
the survey referancs the tach basis document number which we use to
guide the screening of the excavation at 300 Fr-i.

This will help the samplers get the samples to off aita radiological _
labs without having to go to a counting facility firat. Any
questions, pleage give ma a call.

S0 SAMVLE (

thanks. )

sk
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TRADEMARK DISCLAMER

Reference herein-to any specific commercial product,
process, or service by trade name, trademark, manufacturer,
or otherwise, does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United
States Government or any agency thereof or its contractors
or subcontractors.

This report has been reproduced from the best available

copy.
Available in paper copy or microfiche.

Available to the U.S. Department of Energy
and its contractors from

Office of Scientific and Technical information
P.O. Box 62

Oak Ridge, TN 37831

(615) 576-8401

Available to the public from the U.S. Department of
Commerce

National Technical Information Service

58285 Port Royal Road

Springfield, VA 22161

(703) 487-4650

Printed in the United States of America

DISCLM-5.CHP (8-91)
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1.0 PURPOSE

This technical basis is to be used to survey soils at the 300-FF-1 Operable Unit during
remediation of the site. Its purpose is to provide a basis for the survey methods to be employed
by radiological control technicians (RCTs) to guide the excavation effort in accordance with the
300-FF-1 waste site Record of Decision (ROD).

2.0 RELEASE LIMITS

The ROD for the 300-FF-1 Operable Unit requires selective excavation, removal, and disposal of
contaminated soil above 350 pCi/g total uranium activity. Soil above this level will be disposed
of as radioactive waste. The remaining soil will remain onsite.

3.0 RADIOLOGICAL SURVEY INSTRUMENTATION

The radiological detection instrumentation used must be capable of detecting soil contamination
levels of 300 pCi/g total uranium activity to ensure that the soil contamination limit in the
300-FF-1 ROD is not exceeded. The instrumentation used to determine surface radioactivity
must also be capable of detecting 1,000 disintegrations per minute (dpm)/100 cm? total uranium
activity on a technical smear and 5,000 dpm/100 cm? total uranium activity using a static count.

To determine if portable instruments are capable of detecting the above stated levels of soil
contamination, two plastic scintillation detectors (NE DP-6BD and Eberline SHP-380AB

100 cm? probes), a pancake Geiger-Mueller (GM) counter (15.5 cm?), and a PG-2 Eberline
sodium iodide (Nal) detector were tested. Three soil standards of 100 pCi/g, 600 pCi/g, and
2,500 pCi/g were used. The activity of the soil was equally distributed between **U, **U and its
progeny, and a small amount of 2°U. These soil standards were made up of soil obtained from
the 300-FF-1 Operable Unit to serve as an accurate representation of the distribution of
radioactivity expected at the site.

The plastic scintillator and pancake GM detectors respond principally to the beta radiation
emitted by the “**U progeny. The PG-2 Nal detector responds to the low-energy gamma
radiation that is emitted by the uranium decay chain, as well as to any high-energy beta particles
that penetrate the window on the bottom of the probe. Results of the field test are shown in
Tables 1 through 5.

0014



Table 1. NE DP-6BD Field Test Results.
Source-Detector Dist. Net Count Rate
100 pCi/g Source | 600 pCi/g Source {2,500 pCi/g Source
0.5 inch 310 cpm 2,900 cpm 9,300 cpm
4 inches 200 cpm 1,600 cpm 5,900 cpm
Calculated Correction Factor
. cpm cpm cpm

0.5 inch ’ pCi/g pCi/g > pCi/g

. cpm cpm cpm
4 inches 2 pCi/g 27 pCi/g 24 pCi/g
Measured background = 360 cpm

Table 2. Eberline PG-2 Field Test Results.

Source-Detector Dist.

Net Count Rate

100 pCi/g Source

600 pCi/g Source

2,500 pCi/g Source

0.5 inch (pTEBU-0O1) 200 cpm 1,900 cpm 4,900 cpm
0.5 inch (pTEBU-002) 300 cpm 2,400 cpm 5,700 cpm
4 inches (DTEBU-001) 100 cpm 900 cpm 2,200 cpm
4 inches (DTEBU-002) 300 cpm 1,200 cpm 3,100 cpm
Calculated Correction Factor
- 2.5 M —P 2.1 22
0.5 mnch pCi/e pCi/g pCi/g
. cpm cpm cpm
4 2 = 1.8 =— 1Ll ——
inches pCi/g pCi/g pCi/g

Measured background = 2,100 cpm (DTEBU-001), 2,300 cpm (DTEBU-002)

Table 3. P-11 Field Test Results.

BHI-01010
Rev. 1

Net Count Rate
Source-Detector Dist.
100 pCi/g Source | 600 pCi/g Source 2,500 pCi/g Source
0.5 inch 100 cpm 550 cpm 2,000 cpm
4 inches < 100 cpm 350 cpm 1,000 cpm
Calculated Correction Factor
. cpm cpm cpm
0.5 inch 1 — — -
pCi/g pCi/g pCi/g
. cpm cpm
4inches |  eeee-- 0.6 —- 0.4 —
pCi/g pCi/g
Measured background = 50 cpm
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Table 4. Eberline SHP-380AB Field Test Results.

Assay SHP-308AB # 1122-383 SHP-308AB # 1101-257

Sample ID Activity (Background = 141 cpm) | (Background = 150 cpm)

(pCi/g U)* cpm cpm/(pCi/g) cpm cpm/(pCi/g)
BOLIMS 755.0 1,946 24 2,120 2.6
BOLIM6 326.5 1,126 3.0 1,252 34
BOL9M2 137.8 763 4.5 896 54
BOL9M4 326.9 1,011 2.7 1,103 29
BOL8HI 425.5 1,049 2.1 1,240 2.6
BOL8H3 245.0 1,059 3.7 1,136 4.0
BOL9MI 1210.0 4,590 3.7 5,300 43
BOL8HO 386.0 1,559 3.7 1,705 4.0
BOL9M7 126.7 540 3.1 596 35
BOLOM9 106.4 432 2.7 502 33
BOL9MS 777.0 2,870 3.5 2,900 3.5
BOMO008 176.7 868 4.1 951 4.5
BOMO009 117.7 692 4.7 790 5.4
BOMO006 392.0 2,190 5.2 2,320 - 55
BOMO010 90.2 464 3.6 517 4.1
BOMO007 226.6 1,251 49 1,379 54
BOMO11 33.1 368 6.9 424 8.3
average: 3.8 average: 43
Detectors 0.5 inch from source. min: 2.1 min: 2.6
max: 6.9 max: 8.3

“The uranium activities were calculated from the values given in the gamma energy analysis
(see Attachment 1) by adding the Z*U activity and two times the uranium-238 activity (to
account for the 2*U).

For the purpose of simplicity, the 100 pCv/g, 600 pCi/g, and 2,500 pCi/g values for the pancake
GM, NE DP6-BD, and Eberline PG-2 are averaged and rounded to two significant digits. Due to
the non-homogeneous distribution of the reference sample activities (energy analysis results are
included in Attachment 1), the most conservative value was chosen and then rounded to two
significant digits. The resulting correction factors to be applied are in Table 5. The factors given
are for a probe-to-source distance of 0.5 in.
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Table 5. Field Correction Factors for Uranium
Contaminated Soil.

Detector Correction Factor
Pancake GM 0.9 Cp.m
pCi/g
NE DP-6BD ' 3.8 <Pm
_ - pCi/g
Eberline PG-2 Nal 1.9 P
pCi/g
Eberline SH-380AB 4.0 1
pCi/g

4.0 SCAN SURVEY TECHNICAL BASIS

The ability for the SHP-380AB and DP-6BD to detect for beta radiation during a scanning
survey (using minimum scan sensitivity [MSS]) is estimated by Equation 1 (obtained from
BHI-EE-05, Field Screening Procedures, Procedure 2.13, "MDA and Scan Speed Determination
for Environmental Radiological Surveys").

[ (/)]
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ERC RADIOLOGICAL SURVEY RECORD

Page ] of 4_
Type of Survey (check one only) Survey #
[ *Release O Routine N4 (J Work Progress BJ' Shipment | RSR -
* The potential for internal contamination was evaluated. . I: ‘_’ | /& . t{ (l Y qs 3
RWP #/Rev. # Date Time Location Code/Description
£ 0010 /D\ch 2:17:-9% I1S1< FF1

LO.S
WYY
(W) "
4

Srmell Tee Ches?
ERC - 900822

COPY

“"b__fk gsom\ 2 X LOm\

From ‘\\A YFrom A D
Al radiation readings are y dose rates in units of mR/hr unless otherwise indicated. | Technical Assessment# T4-97 - SR+ 3]
CA S e [HCA Mo CTT™ " [RBA GieRen | ARA  macuscoviy Arma [RMA ot s [RA "oaa™ [HRA 18" Redsien | ypa e v
T . . . Contact  Genersl Area Dose Radiological Micro R N A Sample ol
e Rl K e e N LRl T e
Instruments
. Source Cal Due y ' . Source Cal Due
rial # o CF Model Serial # . CF
Model Se v(Initial) Date - v(Initial) Date
€600 s L1 j:g::/f o
SHOAD 100 cAd | Aam Baso]l 2929 143% 8 < AN A licag
Pe) aca9 2.9%
3. .
RO 126 S <AM || |so00l " probe 04410 S q 20y 100
RCT Name/Signature/Date: ' ignat e/Date:
JA-20 47

BHI TM-RODARA (12/98) RSR completed in accordance with BHI-SH-04, Instruction 3.1.
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. ERC RADIOLOGICAL 'SURVEY RECORD (cdntinuation_)
P Pageg of Y
Contamination Measurement Information
Circled values indicate Removable B contamination in mrad/hr B
Removable Total
No. Description of (dpm/100 cm?) (dpmI100 cm?)
Item or Location ; ;
a -y a -Y
o cF| Pr |cr @ cr| PT lcr
[s) Ml n
I Thode Tee dhesd 0 ,A ’A L1k : 0/4 //4 L SK G.3
. 12.07+5§
- OU\SLA"IC( C/‘\LS" I
~ 1 Tneide Yer &\r\ [
~ lou \S‘\ A FENY-le (
=~ 1Suvuihan vV \/ \/ v \V M U \L
4 L
L. /’\
Corrected Dose Rate Calculations
Show aliwork. CF = 1 unless noted.
Contact Readings 30 cm Readings
Location B (mrad/hr) y (mRV/hr) B (mrad/hr) ¥ (mR/hr)
(WO-WC) X CF = DR WC X CF = DR (WO-WC) X CF = DR WC X CF = DR
Tce chesd 20.S LO.S {0.5 L0O.5
A . P
N
/ /A
L .
/

BHI-TM-R006a (12/98)
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ERC RADIOLOGICAL SURVEY RECORD (contmuatlon)

Smear Counting Results

Survey#RSR- FI7'12 - 991953

Page 3 of 4 _

Counter Location:

Moaos Wm ¥

Background (cpm)

MDCR (cpm)

MDA (dpm)

Counter Eff.

I Y UL A

By <0

2655

Sample

Counting Results

Final Analysis

Description of

No Smear Location

Sample Count
Duration (min)

Gross CPM

Removable
(dpm/100 cm2)

| [on Tee cdnecd

Oa Tce ¢hegh

-----------

- - - - - -

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

/_-B-v ----------

- - s m o - e e o

- - - - -

/

/

7

/]

BHI-TM-RO06k (12/98)



Page Y of 4

Survey # RSR- F7 /3 - 19

Additional Information
(Drawing, Map, Etc.)

1953

-_.._F.M R

From, *] A-”-Pu’,i?) 7’

Lie# Sty 9584
Qrem Mh\

BHI-TM-R006c (10/97)
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COC Signanture Page

LotorBach & 9355237 [MdalsD

Prccsdure #

Released By
Rec=ived
Raleased By
Racaived
Released By
Racsived
Raleased By
2ceived
2leased By
Racatved
eleased By
Recaived
eleased By

Recetved

Vi

AN

@ 12.-20-99

CoPP-RICH~ZLP-0002 R.U

@ (2-21-99

ﬁf’fI—mT-/ L R

o/a

n/a

RC-151, Rev.1, 6/99
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