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S0 AND SEDIMENT SAMPLES

cints i1in the project

paration

samples were cted at the air sampl

oo town site and Bul

preparat
ollec

-eéxcavation sam;les are shown 1in ure

1

post=-excavation sam‘:"‘:ng points are shown

sample analyses are shown in Tables

‘-~ ’V"

7 e

5 and 5~ ost excavatior

samples

llect

Location. wvere designated by map

on 8 radial gr the site center.

)llected at each Joc

composi '.ogra:r increments

L & o
Al

area of about 100 square meters Samples were taken

centimeters using a l.5-inch wide scoop. Each result

sample was then blended, coned, halved, and placed in identifie

One

plastic bags.

was delivered to the

sample split

analysis, and the other was stored

or possible

far
L 0O3

laboratory

future reference.
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Figure 5-1. PREOPERATIONAL MONITORING
LOCATIONS FOR SURFACE SOILS
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Figure 5-2. POST EXCAVATION SAMPLING LOCATIONS FOR
SURFACE SOILS
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Tavle 5-] POST EXCAVATION GAMMA SURVEY AND SOIL SAMPLE LOCATIONS
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Table 5-2. PREOPERATIONAL SURFACE SOIL SAMPLES (Isotopic Analyses) Page 1 of 7

Date 5-17-79
Location 1

Type Surface Soil

Concentration Error Estimate

Radionuclide __(uCi/g

U=-nat

Thae??
a- i .

Ra-22
Pb-2

Po=-21(




PREOPERATIONAL SURFACE SOIL SAMPLES (Isotopic Analyses) Page 2 of

Date >
Location

Type Surf

A - 1 <
Radionuclid
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Table 5~-2. PREOPE

TIONAL SURFACE SOIL SAMPLES (Isotopic Analyses) Page 4 of 7

Date 5-16-79

Location &4

Type Surface Soil

onuclice

Concentration

_—" 1135 Y.

Error Estimate

\wCi/g)

LLD
(uCi/g




Table 5-2. PREOPERATIONAL SURFACE SOIL SAMPLES (Isotopic Analyses) Page 5 of 7

Concentration Error




Table 5~2. PREOPERATIONAL SURFACE SOIL SAMPLES (Isotopic Analyses) Page 6 of 7

Date 8-6-79

Location

Concentration




Table 5-2. PREOPERATIONAL SURFACE SOIL SAMPLES (Isotopic Analyses) Page

Date B-6-79

Location C-]

Type Surface Soil

Concentration Error Estimate LLD

(uCi/g) (uCi/g) (uCi/g)

Concentration
(pCi/g




Table 5-3. PREOPERATIONAL SURFACE SOIL SAMPLES (Ra-266 Analysis) Page 1 of &

Date 5-16-79 thru 5-19-79

Ra-226 Concentration Error Estimate LLD
Location No. uCi/g uCi/g uCi/g

*Retabulated from Table
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Table 5-3. PREOPERATIONAL SURFACE SOIL SAMPLES (Ra-266 Analysis) Page 2 of &

Date 5-16-79 thru 5-19-7v

Ra~-226 Concentration Error Estimate
uCi/g uCi/g

0.40FE~6

*Retabulated fro
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Table 5-3. PREOPERATIONAL SURFACE SOIL SAMPLES (Ra-266 Analysis) Page

3 of 4

Date 5-16~79 thru 5-19-79

Ra-226 Concentration Error Estimate LLD
Location No. uCi/g uCi/g uCi/g
4] 0.22E~-6 0.03E-6
42 0.20E-6 0.03E-6
43 0.16E-6 0.02E-6
Li* 0.31E~-6 0.09E~-6
45 0.48E~-6 0.04E~€
4€ 0.36E~-¢ 0.04E~¢€
47 0.21E-6 0.03E-5
LB 0.54E-6 0.04E~6
49 0.46E-6 0.04E~6
50 0.3BE~-6 0.03E~-6
5 0.26E-6 0.03E~€
S2% 0.27E-6 0.0BE-6
53 0.27E-6 0.04E~6
54 1.46E~6 0.3%9E-6
-} 0.21E-6 0.02E~-6
56 0.13E~¢ 0.02E-

*Retabulated from Table 5-
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Table 5-3. PREOPERATIONAL SURFACE SOIL SAMPLES (Ra-~266 Analysis) Page 4 of 4

Date B-6-79

Ra-226 Concentration Error Estimate LLD
Location No. uCi/g uCi/g uCi/g

«19E-6
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6.0
DIRECT RADIATION

6.1 GAMMA DOSE RATE MEASUREMENTS

General Description

Gamma dose rate measurements were made by Eberline Instrument
Corporation at approximate] ) points on a radial grid centered on
the project site as shown in Fig 6-1. On each radial arm, the
measurement points were spaced at approximately 150 meter intervals,
to 4 distance of about 1500 meters, except where the terrain prevented
access. In addition, measurements were made at the airborne
particulate monitoring sites. A post excavation survey was completed,
covering 29 disturbed surface points on the project site as shown in
Figure 6-2. The dates and results of these sur ¢ are shown 1in

Table 6-]

Sample Collection

Measurement points in the project area were selected
to conform to the recommendation of NRC R.G.4.14, Direct radiation

also measured at the six air particulate monitoring loca

Equipment. The equipment used for the pre-excavation survey

was Eberline Instrument Corporation's (EIC) sodium iodide scintilla-

tion probe (SPA-3) connected by a CA-5-36 cable to a scaler. Both PS-

2 and PRS-2 scalers were used. SPA-3/scaler combination was cross
referenced to EIC's pressurized ion chamber (traceable to NBS stan-
dard) based on comparative exposure to & known Ra-226 source and

background gamma levels at the mine camp.
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Figure 6-1. PREQPERATIONAL MONITORING
LOCATIONS FOR GAMMA SURVEY
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Table 6-1 T
e € « POST EXCAVATION GAIMMA
MEASUREMENTS a

Date 2-13-80

S Expowne Rate E C
L L@_i,‘ crror Estimate
1 _(mR qr)

A




Table 6-1. POST EXCAVATION GAMMA DOSE RATE
MEASUREMENTS

Error Estimate
(mR/qr)

Exposure Rate

Location _(mR/gr)
) .81 0.13
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Er{g{ﬂﬁgL;mqﬁes. Counting error estimates for the pre excavation

survey were calculated by the following relation:

where: E = two sigma counting error in uk/quarter
i ’
C = number of counts,
T =z roiin b "o * 17T n t
counting time 1n minutes,
K= calibr: on factor in cpm per uk/hr,
2184 = hours/quarter.
LOoNting error estimates for the post excavational survey wer:s
l obtained in the following relation:
, —
8 . \ ;
‘ ra i * ¢
E = ™ / S
K Y .
where: E = two sigma counting erro: in mk/quarter,
¥ numdber f counts 1n each of J one minute counting
intervals at a locatior
¢c = cal lated mean number f counts for the 3 one minut
counting intervals,
K ® calidration factor in cpm per mk/hr,
:ln_‘ = } v quarter
y Systemat errors exist in the calibration factor for the SPa
;" Des a3 L€ t the . fier ,_' a eners restg Nse nara teristics :
the pressurize 10n chamder and portable survey i1nstruments. This
error in the calibraton factors 1s estimated to be on the order of
& percent The stimated f - * P, - . .
perc B The e imated fie systematic error for the pressurize
1ion chamber i1s +8 percent with +5 percent associated with th
nstrument a percent error t rrect for radium~226 spectra
response relative t balt~¢
P
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Quality Assurance. The

reference to a pressurized ion chamber | 2 to

must be certified within the 90 day period immediately preced

field measureme

THERMOLL

1llometer mes

nstall
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6-2, THERMOLUMINESCENT DOSIMETER Page 1

MEASUREMENTS

of

3

Dates

7-3-79 to 10~3-79

Exposure Rate

Location {mR/gr) __

l 25.4
2 23
4 213
5 21.5
6 26
7 2
8 2
9 2

c- 20.7

Error Estimate

(mR/qr)
A'LS

£ N
J 2}
4.0
o
Q.4
i
2.9
‘
/
4. G
Qg
*
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Table 6-2. THERMOLUMINESCENT DOSIMETER Page 2 o

MEASUREMENTS

Exposure Rate Error Estimate

Locatior (mR/qr (mR/qr

e et e NSRS e S S — e ca——aana—

‘ 45.0 (20.7)» 108 (2,7)*
: 19.9 7ed
l
4 18.9 9,1
£ ‘;.' 7 s &
p a £
.
- :
5 ( 2.3
; 20. &5
o 4

6-11




Table 6~2, THERMOLUMINESCENT DOSIMETER

MEASUREMENTS
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All dosimeters were annealed prior to placement in the field at

400°C for ome hour. The TLR-6 reader was calibrated twice daily by

reading TLD chips exposed to known quaitities of ganma radiation. The

dosimeters can detect total gzamma exposure as low as 10 mk.
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\LABORATORY ANALYSIS REPORT . US ENERGY

(Sample LD.:
Laboratory L.D..
[Smiaple Matrix:
'Sump!e Date / lime:
"Date Received:
(Repors Date:

an_its

Detection
___ Rediometric Method Limit
Radium Elhrl‘Rm. €) 903 0 7 0.02

Redium Precision

Imh ['\Repons\Clients 9611 cnetg\Soilvc631972 . wi )

pCilg

rE \E P Gf ‘(; 1 N
! - 4 .

SET el Ve
C.LAY S - ‘
_G-4 G-5

| 9663982 9663983

Souil
110896
111296
November 27, 1996

Results

<002 | 05
. 01

Page Sof 6

Date
Analyzed

T 11.25.96




LABORATORY ANALYSIS REPORT . US ENERGY Nz A Pagc 4 of 6
CLAY (e Ay

Sumple LD L 62 | 63

[Luboratory I.D.: 9663980 9661981

Sample Matrix; oil j__

Sample Date / Time: 11-08.96

Date Roceived: _ 11-12-96

|Report Date: November 27, 199

Detection | Datc
Radlomctric Method Limit_ | Unit | Results Analyzed

Radium 226 (Razae) 903.0 v 0.02 [ pCi/g ' <0.02 ' <0.02 11-25-96
Radium Precision : :

imh { Reponta\Clients 96\Us  enc




NERGY LABS

. P

(LABORATORY ANALYSIS REPORT - US ENFRGY Aiz S0 Page3of 6
| =/ L LAY

IBampic 1.D.: C-§ G-1

“i,lb(or;su’:dry 1D.: | 9663978 9663979

Sample Matrix: ; Soil

Sample Dute / Time: | 11-08-9¢

Date Recoived: L 111296

,,Report Dare: November 27, 1996

|

Detection

Date
. Rdiometric | Method Limit Results Analyzed
’b.("o:dmm 2éc (Razz2¢) 903 0 ‘ 002

. i/ 2 11-25-96
Radiun Precision {

imh {\Reports\Clionts 96\Us_energ\Soilwe63074.wh 3




LABORATORY ANALYSIS REPORT . US ENFRGY 723, Al ke Sy Page 2 of 6
Y ¥ P, — E1 L

Sample LD 7 (_L . C4

Laboratory I.D.,; 96-63976 96-63977

Sample Matrix; Sl

Sumple Date / Time: | 11-08-9¢

Date Recelved:

Report Date: N(;\ie_ggpw 27, 1996

Detection Date
Radiomctric ... Mcthod Limit Inits Resulis Analyzed

’Radnlm 226 (Ru:;k) 903 .0 }.02 Ci/ 2 ] (.2 11-25-96
Radium Precision

mh C\Reporis\Clicnia. 96\ s cncs




NERGY LHBS CASPER

ENERGY LABORATORIES, INC.

PO BOX 32288 - CABPER, WY B2802 FHONE (307) 238 0818
2302 SALY CREEK HIGHWAY CASFER, WY 82601 + FAX (307 23416909

- - et S

ILABORATORY ANALYSIS REPORT - US ENERGY

AW S Page 1 of 6
>C /e e

[Semple LD.; Sl X S ey ¢
Laborutory I.D.; 96-63974 | 96-6397%
[Ssmple Matrix: L Soil

Sumple Date / Time: 110896

limu Rocelved: 1129
Report Date: November 27, 1996

Detection

Date
Radiometric | Method Limit

Anuslveed

'Radium 226 (Ru.n’_‘)‘. - ' 903 0 0.02 ig | ' 11.25.96
Rudlwn Precision

imh C\Repors\(Clients 96\

COMPLETE ENVIRONMENTAL ANAL YT AL SERVICFES




