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Edgemont Uranium Mill Site
Semiannual Repoit
January 1987

INTRODUCTION

On August 16, 1974, TVA purchased the Edgemont, South Dakota, Uranium
Mill and associated uranium properties. The Source Material License
No. SUA-816 was transferred to TVA coincident with transfer of title of
the milling facility. TVA subsequently decided not to operate the mill
and to decommission the site. The NRC prepared a project FES (Final
Environmental Impact Statement Related to the Decommissioning of the
tdgemont Uranium Mill, Docket No. 40-1341, Tennessee Valley Authority,
NUREG-0846, June 1982), and the source material license was amended (in
its entirety) to accommodate the change in site activities. These
documents require specific decommissioning related environmental
monitoring and semiannual reporting. This report is the eighth such
report and contains the results of the decommissioning environmental
monitoring activities for the period May 1 through October 31, 1986.

A. RADIOLOGICAL
General

TVA's Radiological Control staff and contractor personnel carried out
the radiological sampling program outlined in Tables A-1.1 and

A-1.2. Table A-1.1 Tists the minimum number of samples required by
the licensing conditions and the FES. Table A-1.2 lists the schedule
as conducted. Sample locations are shown in Figures A-1 and A-2
Available results of radionuclide and radiation monitoring in
restricted and unrestricted areas are presented in Tables A-2 through
A-25. For each sample type, the data are listed for individual
samples and summarized for the sampling period. These results
include quantification of radiation exposure rates, atmospheric
particulate concentrations, concentrations in surfacewater and
groundwater, sediment concentrations, soil concentrations, and
vegetation concentrations. Tables A-26, A-27, and A-28 contain the
nominal lower limits of detection (' LDs) for environmental sample
analysis, the TVA/EPA interlaboratory -~omparison data, and maximum
permissible concentrations (MPCs) for >noccupational exposure
specified in 10 CFR 20, respectively. Radiological sampling and
analytical procedures are defined in Appendix 1 (attached).

Periodic Documented Inspections

An evaluation of the radiological protection program for the project,
including a review of the health physics program and TVA's technical
and administrative support of the project, was conducted in May 1986.
The reviewers recommended that a number of onsite procedures be
revised. Subsequently, a major revision to the health physics
procedures was accomplished during this report period.
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3.0

4.0

5.0

In the report for the period May-October 1985 (Report #6), the
Ra-226 concentration in the vegetation sample collected from
station EG-05 on June 13, 1985 (Tabls A-5, Report #6) was
reported as 1.312 + 0.155 pCi/g. Subsequently, an error was
identified in the calculation of the concentration. The value
should be 0.153 + 0.013 pCi/g and the corrospond‘n? average for
all indicator stations (Table A-6, Report #6) should be !.09
pCi/g with a range of 0.25 to 3.46 pCi/g.

Soil

Soil samples are collected semiannually at six sites (Figures
A-1 and A-2) to provide an indication of long-term buildup of
radioactivity in the environment. These samples are analyzed
for Pb-210 and Ra-226. The procedure used to determine the
Ra-226 content also quantifies the total uranium activity;
therefore, these results are also reported. The results are
given in Tables A-7 and A-8.

Sediment

Sediment samples are collected semiannually at six locations
(Figure A-1). In this reporting period three discrete samples
were collected along each transect, with one samgle taken near
the center of the stream, one toward the right bank, and one
toward the left bank. A composite was also made from segments
collected at each of the three discrete sample locations, so
that four different samples were analyzed for each sampling
station. Samples are analyzed for total uranium, Th-230 and
Ra-226. Selected samples are analyzed for Po-210 and Pb-210.
The results are presented in Tables A-9 and A-10.

Water - General

Samples of surface ‘ater and groundwater from the vicinity of the
miil site are routinely analyzed for radioactivity. Samples are
filtered and the suspended solids dissolved in acid solution and
recombined with the water so that the activity in the total
sample can be determined. Some samples obtained in this
monitoring period contained an excess of solid material
precluding the analysis of the "total" sample. Such samples
were separated into dissolved and suspended solids fractions for
analysis. The volume of suspended solids was too great to
reintroduce into the liquid fraction; therefore, the suspended
solids were analyzed as separate samples with techniques
normally applied to soil and sediment samples. A comparsion of
the dissolved/suspended solids results with corresponding
concentrations previously determined by analysis of the “total"
samples may not be appropriate because of the large volume of
suspended solids in the samples collected during this report
period.
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Surface Water

Surface water samples are collected monthly at six locations
(Figures A-1 and A-2) and are analyzed for gross beta, total
uranium, Th-230, anc Ra-226. The results are presented in
Tables A-11 and A-12. The results from the analysis of
dissolved samples are shown in Tables A-13 and A-14. The
results from the analysis of suspended solid samples are shown
in Tables A-15 and A-16.

Groundwater

Since 1982 groundwater samples have been collected quarterly
from seven wells (Figures A-1 and A-2) and analyzed for total
uranium and Ra-226. Some samples collected during this sampling
period contained an excess of solid material precluding the
analysis of the total sample. Such samples were separated into
dissolved and suspended fractions for analysis. The results
from the analysis of the total fractions are presented in Tables
A-17 and A-18. The results from the analysis of the dissolved
samples are shown in Tables A-19 and A-20 and the results for
the suspended solids are included in Tables A-21 and A-22.

During this report period, as a part of the groundwater
monitoring program implemented on August 17, 1986, nine new
wells were drilled and samples were collected monthly (see
Figure A-2 and Table A-1.2 for locations). These wells were
drilled adjacent to previously existing wells. The groundwater
monitoring well numbers M-2, M-7, M-8, M-11, M-12, M-13, M-14,
M-102, and M-103 referenced in license condition 14 correspond
directly to the wells referred to as "new wells" and numbered
M-115, M=120, M-113, M=111, M-116, M-119, M-110, M-112, and
M-118, respectively, in this report. This new numbering system
was implemented to avoid confusion with samples taken from the
previously existing wells. These samples were analyzed for
gross alpha and beta, uranium, Ra-226, and Ra-228 activity in
the dissolved fraction only. Results are shown in Tables A-23
and A-24.

Direct Radiation (TLDs)

Direct radiation measurements are taken quarterly at 18
locations (Figures A-1 and A-2). The results are presented in
Table A-25, which also presents the average levels reported at
each location since October 1982. The measurements for each
quarter since October 1982 are plotted in Figures A-4.1, A-4.2,
and A-4.3. These data indicate that direct radiation levels are
relatively stable for each location, with variations generally
less than 10 percent from the mean.




7.0 Radon Flux

Radon flux measurements were taken at the disposal site in June
1983 as part of the disposal site survey required by the FES
(Section 4.2.2.7, page 4-30). (See Edgemont, South Dakota,
Uranium Mill Semiannual Environmental Report No. 2, May 1, 1983
to October 31, 1983.) The survey was designed to document radon
flux levels at the disposal site prior to movement of material
to the site. A similar survey will be conducted after all
decommissioning activities are concluded.

Discusston

The vast majority of the data are within maximum permissible
concentration (MPC) limits. Station EG-02, located in the town
of Edgemont had the highest individual air measurement for gross
alpha (approximately 50.5 percent of the MPC limits, Tables A-2
and A-3). station EG-05 had the highest individual air
measurement for gross beta (approximately 36.5 percent of the
MPC 1imits, Tables A-2 and A-3). The average gross beta value
for all indicator stations is 0.051 uCt/m’ (approximately 5.1
percent of MPC, Figure A-5). Note that during this report
period fallout from the Chernoby! nuclear reactor accident
contributed significantly to the gross beta radioactivity in air
filters. A plot (Figure A-6) of the gross beta activity at
location EG-02 1s included as an example of airborne
radioactivity found at all five air sampling locations. Maximum
values for all other measured isotopes were less than | percent
of their respective MPCs.

From Table A-12, the average gross beta value in surface water
upstream of the mill (control locations) is 611 pCi/L
(approximately 2037 percent of MPC) (Figure A-7). The average
gross beta value downstream from the mill (indicator locations)
1s 592 pCi/L (approximately 1973 percent of MPC, Figure A-7).
The highest gross beta value upstream from the mill is
approximately 2553 percent of MPC. The highest gross beta
concentration reported downstream from the mill site is
approximately 3063 percent of MPC. For the uranium, thorium,
and radium analyses of surface water, the highest measured
concentrations are 4.6 percent of M'C or less. Since the MPC
values for gross beta radioactivity in surface water are
exceeded by both control and indicator samples, it appears to be
a natural condition,

Average groundwater concentrations (Table A-18) in samples from
the previously existing wells are 2.1 percent of MPC for
Ra-226. Concentrations of uranium in samples from well M-10
have risen to over 2000 ug/L so that the average uranium
concentration at all iIndicator stations is 1.2 percent of MPC.



The maximum concentration of 2130 ug/L is only 4.8 percent of
MPC. No causes for the increased uranium levels have been
identified. Radium and uranium concentrations measured in the
new wells are consistent with the levels of those isotopes
reported in the dissolved samples from the previously existing
wells. Activities measured in samples from the new wells
indicated combined Ra-226 and Ra-228 concentrations approaching
the maximum contaminant level of 5 pCi/L as specified in the
EPA's National Primary Orinking Water Regulations (40 CFR 141),
The gross alpha activity appears t> be less than the 15 pCi/L
out!ined in the regulation when the accompanying uranium
concentraticn is taken into consideration. No maximum
concentrations for uranium are given in the drinking water
regulations, however, the uranium levels are all less than |
percent of MPC. Since water from these wells is not consumed,
the EPA regulations are not applicable. The comparisons are
made for reference only.

Conglusion

The movement of tailings from the mill site to the disposal area
began in May of this year. With the exception of the uranium
concentrations reported for well M-10, the levels reported
herein are consistent with levels reported prior to the movement
of tailings. Therefore, the levels included in this report do
not appear to be the result of decommissioning activities.



Table A-1.1

(Minimum requirements per FES and licensing conditions)

1

Medium Number of Statioms

Air particulate 5

Air radom or 2 5

radon progeny

Groundwater 6
9

Surface Water 5 (2 on Cottomn-
wood Creek; 3 on
Cheyenne River)

Sediment 5 (2 on Cottom-
wood Creek; 3 om
Cheyenne River)
Disposal Site

Seoil 6

Vegetation 6

Direct Radiation 18

Momitor !m
Low volume [(flow rate

~0.09 o¥/min (~3 3/
min)]

Radon progeny moniter
or alpha track

Grab sample
Crab sample

Grab sample

Grab sample

Grab sample
Grab sample

Grab sample of for-
age and food crops
i1f available

Thermoluminescent
dosimeter

1. Leocation shown om figures A-1, and A-2.

2. As specified in license condition 14.

Monitoring Freguency

Radiological Envirommental Monitoring for Edgemont Uranium Mill Decommissioning

Type and Frequency
of Analysis

Continuous with weekly
filter change

Radon progeny:

Weekly; gross beta and
alpha; monthly composite:
total ', Th-230, Ra-226,
and Pb-.10

Continuous during working Radon progeny--monthly

season; no less than 1
week/month at any time
or, radon: alpha track
continuously with
monthly readout.

Quarterly
Monthly?

Moathly

Semiannually

When reclamation is
nearly completed

During growing season and
at end of working season

Twice annually (growing
season and end of working
season’

Changed quarterly

average
Radon - three detectors/
location, one dctector
analyzed each mon"h.

Total U, Ra-226 (total fr.)
U-nat, Ra-226

Gross beta:

total U, Th-230,
and Ra-226 (total
fraction)

Total U, Th-230,

and Ra-226; selected
samples amalyzed for
Pb-210 and Po-210

Total U, Th-230,
and Ra-226
Pb-210 and Ra-226

Pb-210 and Ra-226

Direct radiation

N I s ol o S s s O e R T RIS R e



Table A 1.2

Environmental Monitoring Schedule
Map Site
Location Air Ground Surface Direct
_Wumber Station Location Particulate Radon Water Water _ Sediment Soil Vegetation® Radiation
1 300 meters S of
mill (ED-1) - - s s Q
2 3000 meters NE
of mill (EG-01) w L] S S Q
3 Town of Edgemont
(EG-02) - - Q
a Center of Cotton-
wood (BEC 03) Q
S S00 m E of haul
road (EG- 04) w - S S Q
] SO0 m ESE of dis-
posal Area (EG-05) - L] s s Q
7 N Pond 1 (Well
u-1) Q
- SE Pond 1 (Well
n7) Q
s N ore pile (Well
N-8) Q
10 Culvert (Well M-10) Q



Table A- 1.2 (Contd.)

Environmental Momitoring Schedule
Map Site
Location Air Radon Ground Surface Direct
_Bumber Station Location Particulate Progeny Water Water Sediment Soil Vegetation® Radiation
11 W Pond 7 (Well
a11) Q
12 W Pond 10 (Well
M- la) Q
13 Well at Rudy Toman
Farm Q
14 Cottonwood Creek
at mouth - S
15 Cottonwood Creek at
County Road Bridge - S
16 Cheyenne River at
Railroad Bridge L] S
17 Cheyenne River below
Cottonwood Creek L S
18 Cheyenne River near
site boundary - s
19 Cheyenne River at
ked Canyon L] S
20 Martinez Yard

21 Edgemont Airport




Table A-1.2 (Contd.)

Environmental Monitoring Schedule

Map Site
Location Air Radon Ground Surface Direct
_Mumber Station Location Particulate Progeny Water Water Sediment Soil Vegetation® Radiation
22 McBride Yard (SE

Cottonwood) Q
23 Shutt Fence (NE

Cottonwood) Q
24 New House (E

Cottonwood) Q
25 Site boundary near

Bollwork yard (N

Cottonwood) Q
2¢ SE Pond 7 Q
27 Harrod House (SW

Cot tonwood Q
28 Site Boundary

(near seep area) Q
2% Seep Area, North

Post #9 Q
30 Seep Area, W

Post #30 Q
31 Seep Aresa, Sw Q

Post #43



Table A-1.2 (Contd.)

Environmental Monitoring Schedule
Map Site
Location Air Radon Ground Surface Direct
_Number Station Location Particulate Progeny Water Water  Sediment Soil Vegetation® Radiation
32 Seep Area, South
Post #63 Q
New Wells
- ¥ Pond 3 (Well
N-120) M
9 SE Pond 2 (Well
M-113) -
11 N Pond 7 (Well
N-111) -
12 SW Pond 7 (Well
¥-110) -
33 ENE Pond 10 (Well
M-112, Control) |
34 N Pond 1 (Well
M-115) M
35 MW Pond 8 (wWell
M-116) ~
36 SE Area A (Well

M-118) |



Table A-1.2 (Contd.)

Environmental Monitoring Schedule
Map Site
Location Air Ground Surface Direct

Number  Station Locstion Particulte Radon Water Water = Sediment Vegetation® Rzdiation

37 SE Pond 8 (Well
M-119) M

2. Samples are taken twice annually (once during the growing season and once at the end of the working
season) .

W - Weekly M - Monthly Q - Quarterly S - Semiannually

0161d




ENVIRONMENTAL RADIOLGGICAL FONITORING AT

STATION COE/LOCATION/DESCHIPTION

29041 €01 \w COTTON-

w000, 500METERS 5

TABLE A-2

RADICACTIVITY IN AIR FILTER®
01%AY86 TO 310CT86

ANALYSIS
tNucL108)
GROSS ALPwa

GROSS 9¢€Ta

ACTIvITY

*0.001¢
~0.0018¢
=0.00%4¢
*0.008%2
+0.0016

*0.a192

EDGEMONT WILL DECOMNISSION

*3.2006
*2.90007
*C.o010
*G.2009
*0.3012
*3.0210
*C.0003
*C.0209
+0.002s
*2.022¢
*J.J5843
*0.0131
*0.0065
*G.003s
*C.J082
*C.0335
*35.0033
*J.0032
+C.0C80
*3.0u028
*2.G038
*J.0032
*..00588
*3.0038
*2.0031

03Junse
10Junse
17.un86
264unds
01JuLBe
O8JuLes
15JuL86
22JuL86
29JuL8s
05auGas
1240686
194UGHs
26AUG86
025e”86
095erss
165EP86
235€r8s
3J0seP8e
Qr0cTee
140CT8s
210¢CT84
280CT8s
T6mavEs
AR LI TY
20mavge
27mavds
03.un86
10Junss
17.unse
26iunEe
S1JuLss
28Juias
1540088
22JuLBe
29JuL86
0SauGas
120688
194uG8s
26AUG86




TABLE A-2 (Continued)

ENVIRONMENTAL RADICLOGICAL MONITORING AT EDGENOVT ™ILL DECOMMISSION

RADIOACTIVITY IN AIR FILTER®

C1maY8é To 310cT86

STATION CODE/LOCATION/DESCRIPTION ANALYSTS
tnucLroe)
09041 E0=1 Nw COTTIN- ¥000,300METERS § GROSS BETA
RADIUN 226

0909 gg-01

ALPwA SPECTROSCOPY
re=210

uRanIymd

THORLY»

3000 mETERS NE GROSS ALPwaA

ACTIvVITY

+0.0270
*0.01353
+0.0209
*0.0158
*0.017
*0.019
*0.0200
+0.0323
*0.02%2
*0.0001
*0.0001

+0.0001
=0.0%01¢

*0.301
*0.00%
+0.0020
*0.0022
*0.0027
+*0.00m
+*0.000
+0.0009
+0.0018
*G.001
+*0.001?7
+*0.0019
+0.0008
*0.0005
+0.0001
+0.2001
+0.0001
+C.2000
=0.000%
+0.0000
*0.0001
+0,.9006
=0.000¢
=0.004%
*0.30e02

+0.0038
+0.0026
*0.0031
*0.0027
*0.0028
+C.0030
*0.0330
*0.00s1
+0.0039
+0.0001

+0.2001

*J.9011
*0.0012

DATE
COLLECY

025€PBs
09sEPas
16SEP86
23SEPSS
30SEPSS
o70CT8e
149CT8s
212CT8A
260CT8e
13MAYES
10Junss
08JuLse
0SAuUGEs
02sEP8s
3CsePss
280CT8e

13mav8s
10Jungs
08JuLse
0SayGse
025EPss
30S€EPss
280CT8s
13%aves
10Junse
08JuLse
05AuGss

15MAYas
20%AYS8s
27vAvne

NOMINAL
Lo

0.0132
0.0100
0.0100
0.0100
0.0100
0.0100
0.0190"
2.0102
%0.0103

0.0020
0.0020
0.00290
0.00¢2
0.9020
0.0022
0.0027
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.0001
0.00s0
0.0059
0.00%9
2.0087

0.02%7
0.0108
0.0068
0.1250
0.12%0
0.12%0
0.0000
0.0000
0.2000
0.12%0
3.0000
0.0000
0.0000
31.2000



ENVIRONMENTAL RAIDLOGICAL FONITORING AT

STATION CODE/LOCATION/DESCRIPTION

09091 E6-01

3000 METERS w&

TABLE A-2 (Continued)

ANDIOACTIVITY IN AIR FILTER
O1mAY86 TO 310CT86
ANALYSIS

(vucLrne)

GROSS ALPHA

GROSS 9ETa

ACTIVITY

=0.0001°

*3.0012
=G .0004°
+0.0013
+0.0031
+0.0017
+2.0015
*0.0007
*0.0030
+0.0008
+3.0010
*0.0013
+0.0015
+3.0016
*5.0010
+2.003%
+2.0023
+C.0129
*0.2142
*5.3556
*G.1361
*3.0667
*3.0217
*3.0223
*0 J188
43,0197
*S.0181
*C.0180
*C.utss
*0.0156
*G.0172
*0.0235
*3.0217
*C.0234
+l.0217
*+2.0143
*2.0186

EDGEMONT MILL DECOMMISSICY

faage®

*0.0004
+0.0004
+3.0004
*J.001
*2.0011
*0.0014
*C.J007
+3.0004

*0.9025
*0.002?

DATE
COLLECTY

02Jun80
104uneds
1740n86
264unde
01JuLBe
08JuLss
15JuL8s
22J4uL 88

264UNBS
01,uUL 88
08JuLes
15JuL9s
22JuLse
29JuLse
NSauGss
1iAuGas
19aucGs
26AU6G86
22séP8s
I9SEPES
18SE°86

NOMINAL
e




TABLE A-2 (Continued)
ENVIRONPENTAL RADIOLOGICAL MONITORING AT EQGEMONT NILL DECOMMISSION
QIOI0ACTIVITY IN ALR FILTER®

JIMAYES TO 310CT8s

STATION CODE/LOCATION/DESCRIPTION ANALYSIS ACTIVITY Eraoad DATE NOmINAL 4

(vucLIDE) COLLECT wo "pc
02091 E6-01 3000 METERS wE GROSS B&Ta *0.0133 +0.002% 23S€EPBs 0.3100 1.3300
+0,0112 +0.0023 30SEP86 0.0102 1.1200
40,0144 +0.0026 070CT86  0.0100 1.443C
*0.0144 +0.0026 140CT86  0.0100 1.4400
*0.0346 +0.0043 210¢786 0.0100 3.4690
*0.029% +0.0039 280CT86  0.0100 2.9593
RADIUM 226 =0.0001¢ +0.0001 13%AvEs 0.0001  0.0002
+0.3001 +0.0001 104uNEs 2.0001  0.0050
+0.0001 +0.0001 0BJULBS 0.0001 0.20%0
+0.0002 +0.0001 054UGSS 0.0001 0.0100
-0.0009¢ +0.0001 025P86 0.0001 0.000¢
+0.0000 +0.0001 305EP86 9.0001 0,0000
+0.0000 *0.0001 280CT8s 0.0001 0.0000

ALPHA SPECTROSCOPY

Pe=21) *0.0041 +0.0008 13MAYES 0.0020 0.1028%
+0.009% +0.0009 10JuNEs 0.0020 0.237%
+0.0029 +0.2004 08JULS6 9.0020 0.0725
+0.0009 +0.0003 05AUG86  0.0020 0.022%
+0.0020 +0.00C3 J25€P86 0.0020 0.0500
*0.0022 +0.0033 30S€P86  0.0020 0.055G
+0.0002 +0.0004 2800786 0.0020 0.7050
uRaNTymd +0.0006 +0.0001 13IMAYES 0.0001  0.0081
*0.001 *0.0002 10JuNBs 9.0001 0.0149%
+0.0006 +0.0031 08JuLES 0.0001  0.0081
+0.0008 *0.0001 05AUGHES 0.0001 0.0103
*0.000% +0.0001 02serBe 0.0001 0.0068
*G.001 *0.0001 J0SEPBS 0.0001 0.0149
40,0027 +0.0006 2800786 0.0001 0.0365
THORTUN +0.0002 *0.09C1 13%4av8s 0.0001 0.2503
+0.0002 +0.2061 0.0001 0.2503
+0.0000 *0.9031 0.0001  0.0000
+0.0006 +0.0733 0.0001 0.759C
+0.0004 *0.9032 3.0001  0.5003
+0.0001 +0.0001 0.0001 0.125¢C
+0.0000 +0.0041 0.0001  0.0099
090v2 €6-02 TOWN OF EDGEwONT GROSS ALPAA *0.000% +0.0007 0.0050  4.5000
+0.0000 *0.0014 0.0050 0.0000
-0.0056°¢ +0.0012 0.0050 0.0000
+0.0101 +0.0017 0.0050 $0.5000
+0.0038 +0.3010 03JuN8s 0.0C5" 19,0000
©0.0021 +0.0008 104UNSs 0.005C 10.5063

+0.0052 *0.0011 17JuNes 0.0050 2a.0000




ENVIRONMENTAL RADIOLIGICAL “ow:

STATION CODE/LOCATION/DESCRIPTION

09092 €6-02

TOWN OF EOGEMONT

TABLE A-2 (Continued)

RADIOACTIVITY IN AIR FILTE®
J1mAYas TO 310cT8s
ANALYSIS

(vucLIoE)

SROSS ALPwA

TROSS BETA

ACTIVITY

=0.0020°
=~0.00453
=~0.00%4°
*0.0082
+0.003%
*0.0007
*0.0048
*0.0042
*G.006s
*0.0048
+0.0040
+0.0020
+0.0070
+0.0027
+0.0042
+«0.0018
+G.0026
+0.0019
+*0.002s
*0.0139
*0.2436
*0.3561
*0.1403
*C.060e
*0.02¢1
*0.0275%
*0.0232
*0.019¢
+0.0202
+*0.0212
*0.017s
*0.0179
*0.01%9
*0.0198
*0.92%0
*0.023%e
*0.0286
*0.0145
*0.0248
*0.017s
*0.C131
*0.0137?

TORING AT EOGEMONT mILL DECOMmMISSION

ERnoad

*0.0013
*0.0012
+0.0018
+0.0012
*0.0010
+0.07%0%
*0.0012
*0.9012

*0.0068
+0.003¢
*0.003%7
+0.0034
*0.200
+0.0032
+0.0033
+0.003%0
+0.0028
*0.0027
*0.0330
+0.0038
*0.0033
*0.03037
+0.00:¢8
*0.0034
*3.2028
*J.002¢
*3.002%

DATE
COLLECT

264uNBS
0tJuLde
O8JuLBe
15JuL8s
224uL8s
29JuLss
05AuGSss
1240686
194UGSs
26AUGHS
02serss

23SEPBS
30sEP8e
070iT8s
140CT8s
210CT88
280CT86
Q6MAYSS
13Mav8s
20%AY8s
27%avss
03Junds
10Junge
17.unge
26JunBs
01JuLse
08JuLss
15JuL86
22JuLss
29JuLBe
05au68s
12AuG8s
194UGSs
26AUGES
02s5€Pas
09serse
16SEP84
235:EPBs
30SEP8S
070cTss

NOmINZL
e

0.0C5)2
0.0050
0.0082
0.00%50
0.0Csc
0.00%0
0.00%?
0.00%2
0.02%0
0.0C5%)
0.0050
0.005)2
0.0050
0.0050
0.005)2
0.0C%)
0.3C592
0.0050
0.0052
0.0132
0.0120
0.0100
2.0
C.0122
0.0100
0.0122
0.0132
0.0130
0.0122
0.0120
0.0120
0.0120
0.0120
0.0120
0.0120
0.9120
0.0109
2.0
0.0122




TASLE A-2 (Continued)

ENVIRONMENTAL RADIOLOGICAL NONITORING AT EDGEMONT MILL DECOSMISSION

STATION CODE/LOCATION/DESCRIPTION

09092 €6-02

9094 E6-04,500 wmgTERs

TO4N OF EOGENONT

EAST OF wAuL R, f

RADIOACTULVITY IN ALn FILTER®

O1mAY86 TO 310CTBS

AdALYSIS
(wucLIoE)

GROSS BETA

QADIUN 22»

ALPMA SPECTROSCOPY
re-210

uranIymd

THORIY™

GRISS ALPwa

ACTIVITY eanga®

*0.0183 *0.0029
*0.0272 +0.0036
+0.0279 +0.0037
+0.0001 +0.0001
+0.0001 +0.0001
=0.0001¢ +G.0001
*0.0021 +J.0001
=0.0006¢ +0,0001
+0.0000 +0.0001
+0.0000 +0.0001
+0.0008 +0.0002
*0.0062 +0.2006
+0.0008 +0.2002
+0.0039 +0.0006
*0.0044 +0.000%
©0.0012 +0.0002
+0.0015 +0.0002
+0.00G8 *0.0001
+0.0020 +0.0003
*0.0309 +0.0001
+0.0017 +0.2002
+0.0015 +0.0002
*0.0013 +0.0001
*0.0012 +0.0001
+0.0002 +0.0001
+0.C0C1 +2.0001
+0.0001 +0.0001
+0.0003 +0.0002
*0.0002 +0.0002
=0.00C1°¢ +0.0001
*3.0002 +0.0002
+0.0093 +0.0006

99.3030
*999999.000%+9999¢%, 0000
+999999.000%+99999, 2000

DATE
COLLECTY

140CT86
210CT8e8
280CT8s
13mavas
10Junss
08JuLse
0SAuGas
J28¢6P86
30sEP8s
280CTRs

13mAY 86
10Jun86
08JuLsc
05AuGas
02seras
308€P86
280CTae
13maY8e
10Junss
08JuLss
05AuGSs
02s€EP8s
30s€Pss
280CT8e
13MAY8s
10Junegs
08JuLse
05AuUG86
02s&r8s
30ser8s
280CT8S
Q6MAYSS
13%avgs
20MAY8s
27mAv8e
03Junse
10Junds
174un86
26iunBs
01JuLBe
Q8JuLss

NOMINAL
Lee

0.0100



ENVIRONNENTAL RADIOLSGICAL SONITORING AT

STATICON CODE/LOCATION/DESCRIPTION

09094 €6-04.500 meTgas

EAST OF wauL w0, f

TAILE A-2 (Continued)

RADIOACTIVITY IN AIR FILTER®
O1marse 10 310cT86
ANALYSTS

(nuCLIDE)
GROSS ALPwa

GROSS BETA

EDGENONT mILL DECOMmISSION

ACTIVITY  gamoab

+999999.000° +99¥99. 0000
+999999.000° +99999.0000
+999999.000° +99399, 2000
+999999.00C" +99999,0000
+9999%9.000° +99

+999999.300° +99999.0000
+0.0003 +0.3007
+0.0028 +0.0011
=0.000% +0.000¢

+0.0018 +3.0008
+0.0011 +0.0007
+0.0021 +0.0008
+0.0017 +0.0008
+0.0021 +0.0008
*3.0027 *0.0309
*0.0161 +0.0028
+0.2398 +0.0246
+0.3123 +0.0219
*0.1323 *0.0139
+0.0542 +0.0062
+0.0246 *0.0034
4999999, 200 +99999.0000
+999999., 200 +99999.0000
+999999.00¢F +99999.0000
+999999.000" +99999.0000

+000" +99999.0000
000 +99999.0000
008 +99999,0000
*999999.000" +999
+999999.000" +99

*0.0142
*0.0144
*0.0117
*0.0126
*0.0367
*0.0253

DATE
COLLECT

15JuLss
22iutse
29JuLés
05auGas
1240686
19auGss
26ALG8s
02s€EP8s
J9serse
165€P8e
235EP4s
305€EP8s

210cTés
280CT8s

NORmINAL
W

0.00s0
0.0050
0.00%0
0.00%0
0.0050
0.00s0
0.0050
0.0052
0.0050
0.00s80
0.0050




TABLE A-2 (Continued)
ENVIRONMENTAL RADIOLOGICAL PONITORING AT EDGEMONT MILL DECOMMISSION
FADIOACTIVITY Iy AIR FILTER®
01mAYS6 TO 310CT86

STATION CODE/LOCATION/DESCAIPTION ANALYSIS ACTIVITY ganoa® DATE NOMINAL
(huCLIDE) COLLECY Lo

09094 €G-04,500 WETERS EAST OF wauL mo. ! RADIUN 226 *G.0001 +0.0001 13%AvEs
*G0.0001 +0.0001 10Junde
+999999.000%+99999.0000 08JuLbe
+999999.000% +99999.0000 8
+0.0001 +0.0001
+G.0001 +0.0001
+0.0000 *0.0001 280CT85

*0.0014 +0.0003 13mavss
*0.0072 +0.0006 10Junse
+999999.000% +99999,0000 08JuLH6
+999999.000° +99999.0000 05AUGES
*0.0112 +0.0015 028€EP86
*0.0016 +0.0003 J0serse
4 +0.0033 +0.0004 280CT8s
URANTU» *5.00%0 +0.0002 13mavss

+C.0006 +0.0001 104un8e

+999999,000° +99999.000C 08JuLES

+999999.000% +99999.0000 05AUGEs

+J3.0012 *0.0002 02sEP8s

+0.0012 +*0.0001 30ser8e

+0.C001 +0.0%01 280CT86

THORTIYU® 002 +0.0001 13mAY8e

0.0 +0.0002 10Junss

999.000®+99999.0000 08JuLBS

*799999.000%+99999.0000 05AuGas

+C0.000s +0.000s 0¢sEr8s

*0.9001 ;0!&'.0

80CT86

29095 €6-05,%500 = Es¢ 0F orsPosaL ares’ GROSS ALPMA 04mAYES
13mavEe

=~C.00%6° +0.0013 20mAv8e
+0.003% +0.0010 27MAYSs
+0.000¢ 03Junde

+0.000% 104unsds

*G.0003 +0.000% 174uNB8
+99999%.000" +99999.0000 24JuNst
~0.00s¢ +0.0012 01JuLbe
“G.0046" *0.0016 O8JuLSS
*2.0010 +0.2007 15JULYs
«%.0%F¢ +0.000¢ 22 uL8s
*5.000% +0.0008 29JULss

ALPHA SPICTROSCOPY
ra-210




TASLE A-2 (Continued)

ENVIRONMENTAL RADIOLOGICAL MONITORING AT EDGEMONT MILL DECOMMISSION

STATION CODE/LOCATION/DESCRIPTION

09095 €6-05.500 » Es¢

OF DISPOSAL aagaf

TADIOACTIVITY IN AZR FILTER®
01mAY86 TO 310CT8e
ANALYSIS

(hucLIDE)
GROSS ALPWA

GROSS META

RADIum 226

ACTIVITY

+0.0024
+0.0029

*999999,030°
+0.0248
+0.0183
+G.0189
+0.0183
*0.0269
*0.0211

*0.0169
*0.0182
*0.020%
*0.0410
+0.0250
*0.0001
*0.0000
+*0.0001

eanon®

+0.001C
+3.0011

*0.023s
*99999.3000
*0.003s
*0.J031
+0.023
*0.u029
*0.023
+0.0033
*0.0033
*0.0039
*0.0031
*0.003s
*0.002¢
+0.0032
*0.0328
*3.0029%
+*0.0028
+0.0032
*0.0050C
*0.023%
+0.2001
*0,0001
*J3.G001

DATE
CoLLECTY

05AuG8s
12AuG8s
19AuGEs
26AUG86
N2SEPde

13mav8s
20mavss
27mav8s
A3iunse
10Junss
17Junde
26JUNBs
014uLss
08JuLBs
154uL86
224uL8e
294uLB6
0SAUGSE
1240686
19AUGEs
26AUG8S
02serss
09sEP8s
16SEP8S
238¢érse
30SEPBS
070cT8e
140CT8s
210CT86
280CT86
13Mavds
10Junds
08JuLBe

NOmINAL
L

0.0052
0.0050




TAALE A-2 (Continued)

ENVIRONMENTAL RADIOLOGICAL MONITORING AT EDGEMONT MILL DECOMMISSION

RADIOACTIVITY IN Ala FILVER®

O1mAYSS TO 310CT86

STATION CODE/LOCATION/DESCRIPTION ANALYSIS ACTIVITY eange® DATE NOmINAL X
(NucLIoe) COLLECT L nec
09095 €6-05,500 » Es¢ 0F 01sPOSAL ARmea RADIUN 226 +0.0000 +0.3001 0SAuGSs 0.0001 0.0000
+0.0000 +0.0001 02sérse 0.0001 0.0000
+0.0000 +0.0001 3J0sérss 0.0001 0.0000
+0.0001 +0.0001 280cTas 0.0001 0.0050
ALPNA SPECTROSCOPY
r8-210 +0.0020 +0.0003 13mavss 0.0020 0.0500
+0.0028 +0.0004 10Junsds 0.0020 0.C'00
+0.0026 +0.0004 08JuLde 0.0020 0.0650
*0.00e7 +0.0008 0SAuGEe 0.0023 0.167%
+0.006% +0.0009 02SEPaS .0020 0.172%

+0.0015% +0.0003 30sEPds 0.0020 0.0375
+0.0012 +0.0002 280C T8 0.0020 0.0300

urantumd +«0.001 +0.0001 13mAvEs J.0001 0.014%
+0.0010 *0.0002 10Junge 0.0001 0.013s
+0.00us *0.0001 08JuLde 0.0001 0.0081
*0.0011 *0.0002 05auGse 0.0C01 0.0149
+0.0013 +0.0002 02sérse 0.2001 0.017¢
+0.0009 +0.0001 30s€P 0.0001 0.0122
+G.000e +0.0001 280¢CY 0.0001 0.0081

THORIUN +0.0003 *2.0002 13mAY56 0.0001 0.3750
+0.0001 +0.0001 10.unge 0.0001 0.125¢
+0.0001 *0.0001 08JuLBs 0.0001 0.12%0
+J3.0003 +0.0002 25AuUGSs 0.0001 0.37%0
+0.0001 +0.0002 02s5€Erss 0.0001 0.12%0
+0.000% +0.0002 30ser86 0.0001 0.6250
+0.0000 *0.0001 280CT86 0.3001 0.0000

Units are pCi/m? except for urantum which is ug/m’.

The uncertainity revorted is the I-sigma counting error.

The negative value is sn areifact of counting statistics and does not infer a negative activity.
Natural uranium (s assumed to have a smecific activity of 0.677 wCi/g.

Zquipment down for revair.

Equipment powered photovoltalcs system.

: L pCi= 1.7 « 1072pq.

51. ane s




~BlLL_RECQENISSION..
BT & RN -1V ¢}

NARE OF FACILITY_ERGENGNI
LOCATION OF FACILITY_EBub_8IYES
TYPE ANO  LOWER LIWIT ALL
TOTAL NUMSER or INDICATOR LOCATIONS
OF ANALYSIS  DETECTION mEAN (F)
PERFORMED (Lo RANGE
sssssesnseces «SE68018.1 ... . 36K 002E.2.....
GPOSS ALPNA s.sﬁt-o) 6.99€-03¢ 10/ %)
19 S.15€-03 - 1.01€-02
GROSS BETA 1.00€-22 S.076-02( 93/ 93
19 1.14€-02 ~ 3.656~01
RADIUN 226 1.00€-04 1.836-04C 3/ 28
33 1.026-04 = 4.736-04
ALPNA SPEC
33
Pa-210 2.00€-03 4.736-03C 147 28)
2.24€-03 - 1.12€-02
URANTUNS 1.00€-04 1.126-03¢ 2%/ 28
33 S.41E=04 = 1,96€-03
THORTUN 1.00€~04 2.49€-04C 16/ 26)
33 1.126=06 - S.45€-04

TABLE A=)
RADIOACTIVITY IN
PCI/N(Y) - 0,087

ALR FILTER
sa/m(y)

GOCAET B0 MRIAL. . oo cocncncnnce
SEFORTING FERIDD JRE. .o oovoosoanecnse

S2CALI00. AiIU BIGUESI ANNUAL MEAN. ... .
NANE mEAN (F)
CTION RANGE

DISTANCE AND DIWE
E6-04.,500 mETERS
EAST OF wAUL RO,
EG~04,500 METERS
EAST OF wAuL mo.
€0=1 N COTTON-

w000, 300mETERS S

EG=04,500 meTERS
EAST OF wauL ®mD,
€6-02

TOWN OF EDGEMONT
€G-04,50) mETERS
EAST OF wAuUL RO,

8.19€-03¢
2.19€-03
6.12€-02¢
1.17€-02
CL.T3E-04C
4.73E-04

7.22E~03¢
3.31¢-03
1.31€-03¢
8.26€-04
4.21E-041¢
2.28E-04

QIE.2.....
17 16)

= 8.19€~03
16/ 1)
= 3.12e-0n
1 n

- 4.73E-04

3 $)
= 1.126-02
14 n

= S.456-04

CONTROL NUNBER OF
LOCATIONS NONROQUTINE

NEAN (F) REPORTED
QANGE MEASUREMENTS

ceocdBlMOIE.R.ceoee ceveenncncae-
18€-03¢C 17 26)

6.18E-03 - 6.18€-03
4.59€-02¢ 267 28)
1.126-02 - 3.56€-01
1.60€~04¢ v 7
1.60€-04 - 1,60€~04

4.69€-03¢C & n
2.2Y€-03 ~ 9.48€-03
1.26€~03¢ 7 1]
4.658-06 - 2.67€-03
3.516-04¢ . ”
T.74E-04 = 6.206-04

----.--.-..-.-o-.----..-..-.-.--.---..----------.-..-.--.....--..-.--..--.--.--.--..---.--.-.--.---a----.-....--,-..--..-.----...

NOTE: 1. NORINAL LOWER LIMIT OF DETECTION (LLD) AS DESCRISED IN TABLE A-26.
NOTE: 2. WEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY. FRACTION OF DETECTABLE
IS INDICATED In PARENTHESES (F),

4. Uranium results reported in ul/-’

MEASURENENTS AT SPECIFIED LOCATIONS

ﬁ



Table A-4
Radon Concentrations, pCi/L
Edgemont Uranium Mill
May - October 1986

Sampling Period ST PRl A it IR . Sampling Location Rt
<=1 EG-01 _EG-02 _EG-04 EG-05

2/3/86 - 5/6/86  0.46 + 0.07  0.24 $ 0.05 0.28 & 0.05 0.44 + 0.06 0.31 + 0.05

3/4/86 - 6/3/86  0.54 $ 0.07  0.36 $ 0.06 0.27 &+ 0.05 0.25 4 0.05 0.20 + 0.04
4/1/86 - 6/30/86 0.57 £ 0.07  0.286 $+ 0.05 0.30 &+ 0.05 0.32 + 0.06 0.27 + 0.05
5/6/86 - 8/5/86  0.47 £ 0.06 0.31 + 0.05 0.32 # 0.05 0.29 ¢ 0.05 0.25 + 0.05
6/3/86 - 9/3/86  0.41 + 0.06  0.13 3 0.03  0.22 + 0.04 0.21 + 0.04 0.21 + 0.04
6/30/86- 10/9/86 1.88 + 0.11  0.35 $ 0.05 0.39 + 0.05 0.34 + 0.05 0.26 + 0.04

Average:
2/3/86 - 10/9/86 0.72 + 0.57 0.28

I+

0.09 0.30 +# 0.06 0.31 +0.08 0.25 4+ 0.04

Average:
71/3/85 - 10/9/86 0.79

I*
o

.38 0.40 .15

I+

0.15 0.47 # 0.16 0.43 + 0.15 0.40

I*
o

NOTE: Three Track Etch detectors at each location, with one detector at each location
analyzed each month. All measurements are for 3-months, with overlapping
sampling periods.



TABLE A-S

ENVIRONMENTAL RADIOLOGICAL MONITORING AT EDGENONT WILL DECOMMISSION

STATION CODE/LOCATION/DESCRIPTION

P47 E0=1 Nw COTTON-

CFI45 EDGENONT AlmrORT

OPI4T7 WARTINEL puor

0991 e6-01

C094 EG-04,500 meTERS

G399 £6-0%5,500 w gse

w000, J00METERS §

w POND 2

3000 METERS wE

EAST OF wAUL RO,

OF DISPOSAL AREA

o Units are pCi/g, dry weight.

b. The uncertainity reported is the I=sigma counting error.
MTE: | pCt = 3.7 x 1072,

RADIOACTIVITY IN VEGETATION®

01MAYS6 TC 310CT86

ANALYSIS
(NucLIoE)

RADIUM 226

ALPWA SPECTROSCOPY
r8-210

RADIUN 228

ALPHA SPECTROSCOPY
PR-210

RADIUN 228

ALPHA SPECTROSCOPY
r8-210

RADIUN 226

ALPHA SPECTROSCOPY
re-210

RADIUm 226

ALPHA SPECTROSCOPY
P8-210

RADIUN 22s

ALPHA SPECTROSCOPY
re-210

ACTIVITY

*0.7408

*0.4583
*0.1109

*0.5812
*0.6587

*1.0809
.01

*1.1652
*0.1157

*0.6089%
*0.0%3

*0.7623

eanod

0.5

*0.1484
+0.0099

*0.2187
*0.0473

*0.2460
+0.0033

*0.2834
+0.00%

*0.2156
*0.0093

*0.2260

DATE
COLLECTY

25%AY s

25mAYRS
21mAYSS

FALTST T
21mavas

21mavde
21MAY 36

21mAY8S
2imavss

22mAvas
23mavas

23%Av8s

NOMINAL
e

0.0050

0.2000
0.00%0

0.2000
0.0050

0.2020
J0.0050

J.2000
0.0050

0.2000
0.00s0

0.2000



TABLE A-6
RADIOACTIVITY IN VEGETATION
PCI/G =~ 0,037 33/6 (DAY JELGNT)

NANE OF FACILITY_£R6 - - T e e——— L DT sesccssncssne
LOCATION OF 'l‘lsl".l‘::.l usi-zskfngfffffff gzll.l‘iﬂi REPORTING ”!;ézfii O —

TYPE AND  LOWER LINIT ALL CONTROL NUMBER OF
TOTAL NUMBER oFf INDICATOR LOCATIONS _LQCATIaN.WEIN. HIGHESI. AYNUAL . SEAN. .. .. LOCATIONS NONROUTINE
OF ANALYSIS  DETECTION MEAN (F) NARE MEAN (F) NEAN (F) REPORTED
PERFORNED (o) RANGE DISTANCE AND DIRECTION  RANGE RANGE NEASURENENTS
stagenehapsne o BN  consallEANRE e song cprssrsnnssnsssesensmnsesiiBulililsdecsse seoslBllllBlicocss cocvmensomses

fAbion"iis %c-“’ t.‘il*gﬂ 477780 TEDST NN COTTON= | P.41E-01C 17 1) o.rn-o” fl 3
s P.63€-02 ~ 7.41€-01  wOOD,300METERS §  7.41E=01 = 7.416-01  1.816-02 = 1.176=01
ALPHA SPEC
s
»8-210 2.006-21 T.286-01(C 4/ &) MARTINEZ PROP 1.086400¢ 1/ 1) 8.73&-00¢ 2/ )
4.58E-01 - 1.086400 w POND 2 1.086400 = 1.08€400 S5.81€-01 = 1,17€+00

NOTE: 1. NOMINAL LOWER LIMNIT OF DETECTION (LLD) AS DESCRISED IN TABLE A-24,

NOTE: 2. MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY. FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS
IS INDICATED IN PARENTHESES (F),



TABLE A-7

ENVIRONMENTAL RADIOLOGICAL MONITORING AT EDGENONT MILL DECOMMISSION

STATION CODE/LOCATION/DESCRIPTION

09041 €01 nw COTTON-

09745 EDGEMONT ALRPORT

09047 mARTINEL PRoP

09 ee-00

CP094 €6-04.500 meTEns

09395 €6-0%3.,500 = gs¢

& Units are pCi/g encept for uraniue which is
b. The uncertainty reported is the I-nigma

w000, 300mETERS §

¥ POND 2

3000 meTERS we

EAST OF wAUL w0,

OF DISPOSAL AREA

e’y
counting error

RADIOACTIVITY I SOIL®
O1MAYS6 TO 310CT8S

ANALYSTS
(NucLIDE)

ALPHA SPECTROSCOPY
ra-210

URANTUN ©

GELI (URANIUM)
MA=226

ALPHA SPECTROSCOPY
Pe-210

GELI (URANIUM)
RA=226
URANTUM ©

ALPNA SPECTROSCOPY

=210

re

GELI (umANIuUm)
RA=226
URANIUN ©

ALHA SPECTROSCOPY
re-210

GELI (umANIum)
RA=226

GELI (URANTUM)
RA=226
URANIUN ©

ALPHA SPECTROSCOPY
Pe=210

GELI (umaNIym)
RA=22s
URANIUMN ©

€. Natursl uranius (s assused to have o specific activiey of 0.677 wCt/g.

NOTE: | pCl = )7 x w"u.

ACTIvITY

*23.3465
*24.7251

+82.0450
*2.2385

*2.1542
*4.5528

*%.0977

*4.0718
*10.3227

.2

*0.8518
*2.4924

*3.28%9

*%N.7118
“8.7784

+2.2080

*1.0222
*6.1269

eanoa®

+1.2805
*0.9565

*4.1045
*0.2445

*0.10%
+0.4005

+0.3485

+0.20%9
.54

*0.1897

*0.0456
*0.5847

*0.2506

*0.2368
1007

*0.2227

*0.0%26
*0.852e

DATE
COLLECT

25%AY8S
25MATEs
25MAY S
21mavas

21mAvEs
21mavss

21PAYse

21mavss
21mAv8s

21mAvss

21MAYSss
2IMAYRE

22mAvse

22mAYES
22%Av 36

23mavas

23mAv8s
2IMAY8S

NOMINAL
Lo

1.0000
1.0000
0.0%00
1.0000

0.0%00
2.0000

1.0000

0.0%00
2.0000

1.0000

0.0s500
2.0000

1.0000

0.0500
2.0000

1.0000

0.0500
2.0000



TASLE A-8
RADIOACTIVITY IN SOIL
PCI/G = J.037 83/G (Dmy JEIGMT)
NANE OF 'l¢lLl'V-(l.},g!l-ﬂlkhiiKCBIllltlﬂl.-..---..-.-------..- DOCKET '9--50213515..-...-..-.-..

LOCATION OF FACILITY Ea4b. BN SOVIY RAKOTA. .. REPORTING PERIOD_] | IR
TYPE AND  LOWER LIwIT ALL CONTROL NMIER OF
TOTAL NUYBER o INDICATOR LOCATIONS _LQCAIZQN. WAIN. BIGHEST. ANNUAL MEAN. . ... LOCATIONS NOVPOUT INE
OF ANALYSIS DETECTION MEAN (F) NAME MEAN (F) MEAN (F) AEPORTED
PERFOSMED i) RANGE DISTANCE AND DIRECTION  RANGE RANGE NEASUREMENTS

sogesessasece oHEELBEEEol ceuelBBBBORBdecc.s secvinccocococcnccncncace il BBllideccee e SBBNORE R e ceneenncncens
ALPHA SPEC

6
Pe-210 1.00c+30 8.23€+00¢ . &) ED~/( Ww COTTYON- 2.336%01¢ 1 AR} 1.99€+00¢ 2/ 2)
2.216+00 = 2.33€%01 w000, 300METERS § 2.336%07 - 2.33E+01 1.736+00 =~ 2.24€+00
URANIUN® 1,008 2.47E201¢ 1 1) E0=1 MW COTTON- 24760010 ¢ \ n
1 2.ATESOY = 2.476¢00 wOOD, SOOMETERS § 2.4TE*0Y - 2.47E4D0
URANIUM SCaN .
o
RA=22¢ 1.00€-01 2.31E%01¢ & 4) ED=) Nw COTTON- 8.20€%01¢ 1/ n 1.50€+00¢ 2/ 2)
1.62E+00 ~ 8.206+0 w000, S00METERS § 8.20€+401 - 8,20€+01 8.52€~01 - 2.15€+00
uRANIuw* 1.00€%30 B.41€+00¢ 3 &) MARTINELZ PROP 1.038%01¢ 1 1 3.52€+00¢ 4 )
6.138+00 - 1,03e+01 ¥ POND 2 1.03€+01 = 1.03e+01 2.49E%00 -~ 4.55€+00

G e e P S P P P P O P S N P NN P RN e P PO R PP e P N e P et et st ot e e e s P e s el e s s s s st e rrssrserssessssststesssnssens

NOTE: 1. NOMINAL LOWER LINIT OF DETECTION (LLD) AS DESCRISED IN TABLE A-26.
NOTE: 2. MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY. FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS
IS INDICATED IN PARENTHESES (F).

4. Uranium results reported in units of ug/g.



TABLE A-9

ENVIRONMENTAL RADIOLOGICAL MONITORING AT EDGEMONT MILL DECOMMISSION

STATION CODE/LOCATION/DESCRIPTION

29055

0v0s?

09080

09061

09003

290684

09356

09387

J93s8

29359

COTTONWOOD CREEK

COVTONWOOD CREEX

CHEYENNE RIVER

CHEYENNE RIVER

CHEYENNE RIVER

CHEYENNE RIVER

AT WOuTH

COUNTY RD BRIDGE

AT QED CANYON

BELOW C  wOOD Ch.

AT SITE BOUNDARY

COTTONWOOD CR=CTY RDBRIDGE RIGHT BANK

COTTONWOOD CR=CTY ROBRIDGE MIDOLE

COTTONWOOD CR=CTY ROBRIDGE LEFT BANK

COTTONWOOD CR=MOUTH RIGHT BANK

RADIOACTIVITY IN SEDIMENT"

01MAYBS6 YO 310CT86

ANALYSIS
(NUCLIOE)

THORIUM

GELI (URANIUM)
RA=226
URANT UM

THORIUM

GELI C(URANTUM)
RA-226
URANTUM

THORTIUM

GELI (URANIUM)
RA=226
URANIUW

THORIUM

GELI (URANIUM)
RA=226
URANTUW

ALPHA SPECTROSCOPY
PB=-210
P0O-210

THORIUM

GELI (URANTUM)
RA=226
URANTUM

ALPNA SPECTROSCOPY
P6-210
»0=-210

THORIUM

GELI (URANIUM)
RA=226
URANTUM

THORIUN

GELI (URANIUM)
RA=226
URANIUM

AADIuN 226

URANIUM

THORIUM

THORTUN

GELI (URANTUM)
RA=226
URANTUM

THORIUN

ACTIVITY

*7.3301

+3.6479
+6.1211
*4.9063

*1.6682
“7.3%47
*1.3477

+0.5413
+0.980s5
*2.2265

*0.5973
*2.1983

1,629
*1.7903
*3.8777

*1.2%28
*3.159¢

*0.9840
*0.8640
*2.2970

+0.8640
*2.9183
*4.8883

"M.am
*6.9351
*2.0292
*21.6976
*11,2599
*3.7043

*1.7886
*5.7059
*6.2742

ennon®

*1.93C3

+0.1848
*1.1764
*1.3066

*J.0861
*1.0162
*0.4819

*0.0302
+0.4237
*0.6440

*0.0329
*0.4737

*0.1760
*0.4685
*+1.0564

+0.06%2
*0.6436

*2.1409
*0.0401
*0.0407

*0.0481
*J.5695
+1.30%2

*0.0915
*1.0072
*0.1435
*J.9178
*2.8908
*1.0024

*0.0908
*0.7859y
*1.6478

DATE
COLLECT

Q4Junss

Q4Junse
O4Juves
02Junss

02Junss
02Juvnes
O4Junss

04Junss
04Junsds
QeJuves

Q&Junss
04Junss

D6Jiunde
06JuNE6
06sunss

D6Junas
OeJsunes

QeJuvnss
GeJunas
0644888

GoJunse
06Junss
Q2Jungs

02Junss
02:uvss
024ungs
02Ju%8s
024uNgé
Q24uvss

Q24uvaé
Q24ungs
04Junde

NOMINAL
Lee

1.0000

0.0500
2.0000
1.0000

0.0500
2.0000
1.0000

0.0500
2.0000
1.0000

0.0%00
2.0000

1.0002
1.0000
1,0000

0.0%00
2.0000

1.0000
1.0069
1.0000

0.0%00
2.0000
1.0002

0.3500
2.0000
J.1000
1.0002
1.0000
1.0020

0.0%00
2.0000
1.0000



TABLEA-9 /Continued)

ENVIRONMENTAL RADIOLOGICAL MONITORING AT EDGENONT MILL DECOMMISSION

STATION CODE/LOCATION/DESCRIPTION

09359 COTTONWOOD CR-MOUTN RIGHT BANK

09360

093481

09363

09384

09365

C9les

093e7

09388

COTTONWOOD CR=MOUTH MIDOLE

COTTONWOOD CR=MOUTH LEFT BANK

CHEYENNE RIVER-RR

CHEYENNE RIVER=RR

CHEYENNE RIVER-AR

CHEYENNE RIVER=RED

CHEYENNE RIVER-RED

CHEYENNE RIVER-RED

CHMEYENNE RIVER

CHNEYENNE RIVER

BRIDGE RIGHT BANK

SRIDGE MIDOLE

BRIDGE LEFT BANK

CANYON RIGHT BANK

CANYON MIDOLE

CANYON LEFT BANK

COTTONWOOD RIGHT 8

COTTONWOOD MIDOLE

RADIOACTIVITY IN SEDIMENT?

O1MAY86 TO 310CT86

ANALYSIS
(nucLIDE)

Y GELI C(URANIUM)
RA=226
URANTUN ©

THORTUN

GELI (uRanIum)
RE=226
URANTUM

RADIUM 226

URANTUM

THORIUM

THORIUMN

GELI CURANIUN}
RA=226
URANTUM ©

THORIUM

GELI (umaniym)
RA=226
URANTIUN

THORIUM

GELI (URANIUN)
RA=226
URANT U

THORIUm

GELI (uRanIuUM)
RA=224
URAN UM

THORIum

GELI (umanIiym)
RA=226
URANTUM

TuORIum

SELL (URANIUM)
RA=226
URANTUN

ALPHA SPECTROSCOPY
r9=-210
P0~210

THORTUM

GELI (uRANIuUm)
RA=226
URANTUM

ALPHA SPECTROSCOPY
Pe-210

ACTIVITY

*6.2507
*15.67%56
+*3.6998

*0.869
Q2.7
*2.0032
*7.153%
+5.2460
*3.1729

+0.8222
*2.8777
*1.3687

*0.5130
*1.1413
*3.3722

+0.5330
*1.6516
+3.0512

*0.701
*1.4378
*1.2348

*0.6259
*1.25M
*2.8688

+0.6913
*2.2900

*2.7380
*3.7280
*5.9780

*3.4736
*8.2403

*0.2542

ErRnonb

*0.3150
“2.2894
*1.01n

*0.0463
*0.5611
*0.1429
+0.703%6
*1.4069
+0.8507

+0.0440
*0.5984
+0.4033

*0.0273
*0.3184
+*0.9%020

+0.0284
+0.3808
+*0.8518

*0.0379
*0.4383
*0.4051

*0.0344
*0.4579
+0.8074

*0.0379
*0.485%5

*0.2756
*0.0819
*1.5473

*0.1760
*1.2837

*0.0586

DATE
COLLECT

0&JuNBéE
04JunBs
04Jsunas

04Jungs
04JuNBS
04Jungs
O4Junde
04JUNBS
04JuNnBs

O4JuNBs
04JuNBs
CéJunBs

04JuNngs
Q4Jungs
Q4Junss

04JUNBS
D4JUNBE
04JUNBS

CéJunse
Q4iunBs
04Junss

O&LJunEs
Q&sungs
04Junss

0&Jungs
Q4Junss

DéJunge
CeJungs
OsJsungs

QoJsunds
OeJunes

Q6JunBs

KOMINAL
Lo

0.0500
2.0000
1.0000

0.0500
2.0002
0.1000
1.0000
1.0000
1.0000

0.0500
2.0000
1.0000

0.0500
2.0000
1.0000

0.0500
2.0000
1.0000

0.0502
2.0000
1.0000

0.0500
2.0000
1.0000

0.0500
2.0000

1.000)
1.0099
1.0099

0.0%092
2.0020

1.0000



TABLEA~® (Continued)

ENVIRONRENTAL RADIOLOGICAL MONITORING AT EOGEMONT WILL DECOMNISSION

STATION CODE/LOCATION/DESCRIPTION

09369 CHEYENNE RIVER

09370 CHEYENNE RIVER

09371 CHEYENNE RIVEW

09372 CHEYENNE RIVER

D9373 CHEYENNE RIVEN

COTTONWOOD "IDOLE

COTTONWOOD LEFT BANK

BELOWSITE RIGHT BANK

BELOWSITE WIDODLE

BELOWSITE LEFT Bawx

4. Units are pCi/g ercept for uranius vhich is ug/g.

b. The uncertalinty reported s the l-sigms counting error.

AADIOACTIVITY IN SEDIMENT®

Q1MAYSS TO 310CTBS

ANALYSIS
(nucLIDE)

N ALPHA SPECTROSCOPY
PO-210

THORTUM

GELI CURANIUM)
RA=226
URANTUN®

ALPHA SPECTROSCOPY
PB~210
P0-210

THORTUN

GELI C(URANIUW)
RA=226
URANTUN®

ALPHA SPECTROSCOPY
PB-210
P0~210

THORTUN

GELI C(URANTIUM)
RA=226
URANIUME

ALPHA SPECTROSCOPY
P8-210
P0-210

THORIUM

GELI (URANIUm)
RA=226
URANTU®S

RADIUN 226

ALPHA SPECTROSCOPY
P8=210
PO=210

URANTURME

THORTUM

€. MNatural uranium iy assumed to have a specific activity of 0.877 uCi/g.

NOTE: | pCi = 3.7 x 10" ’Ba.

ACTIVITY

*0.6641
*1.5297

*0.4087
+2.0118

+0.4366
*2.0674
*1.4796

+0.5070
*2.0919

*1.2306
*1.4910
+5.3783

*1.4910
*3. 7210

*1.0297
+2.9280
+3.0007

*2.9280
*2.079%
*1.5261

*1.1408
*1.5241
*3.2860
LT TA A

eano®

*0.3179
*0.4439

+*0.0277
*0.4882

+0.1305
+0.5016
*0.4627

+0.0285
*0.4476

*C.1866
*0.3772
*1.3%7

*0.9772
*0.7194

*0.1241
*0.1489
*0.8377

*0.1489
+0.9339
*0.1100

*0.1437
+0.1100
*0. 44
*1.19%07

DATE
COLLECT

Q6JuUNBS
Q6JuUNSS

06Jun8é
06JunBe

06JuUNBS
06JuNBé
06JuNBS

06JunBs
06JuNB6

06JuNBE
06J1NBE
Q6Junds

Q6JuUNBS
06JuUNBS

06JuUNBS
06JuNSs
06JuUNBS

0sJuNBE
06JuNnBs
Q6JUNBs

06JUNBS
06JUNBS
J63uUNBs
06JuUNBS

NOMINAL
o

1.0000
1.0000

0.0530
2.0007

1.0000
1.0020
1.G000

0.0%00
2.0000

1.0000
1.0C20
1.0000

0.0%3¢C
2.0000

1.0000
1.0000
1.0000

0.0500
2.0000
0.1000

1.0000
1.0000
1.0000
1.0000



TYPE AND

TOTAL NUMBER

OF ANALYSIS
PERFORNED

RABTURTIE"
3

ALPNA SPEC
P8-210
Pa-210

uRanToM

THORT UM

24
URANIUN SCAN
Ea)

URANIuUn®

NARE OF FACILITY_ERGEMONI.ZILL.26C08RIS5100
COCATION OF FACILITY ERLL. BAYER.COUNIY........50u

LOWER LImIY
DETECTION

)

LSEE_N01E.1 5 .lls-lllt Soos
NOT ESTAR .,

NOTY
NoOY
NOT
L1Ad

Lid
NOT

E5TAR
ESTAS
ESTAB
ESTAR

ESTAR
ESTAB

TABLE A-10

UADIOACTIVITY IN SEDIMENT

PCI/S = 0.037 90/6G (ORY WEIGHT)

ll.ltl"l LOCI'!..I
L2

MEAN (
RANGE

3
‘ S2€400 - 2. oocooo

1.16€+00¢( LY L3
2.54E-01 = 2,.74€%00
1.88E+00¢ 8/ 8)
6.64E~01 ~
5.22€+00¢ 2/ 2)
3.29€+00 - 7.15€+00
3.59€+00¢C 18/ 18)
1.23€+00 = 7.336+20

1.59€+00¢
-01 -
3.67€+00¢

1.14€400 -

167 18)
6.25¢%00
167 18
1.57e+01

~eQCATION WITU. BIGUESI ANNVAL BEAY. ...
NANE MEAN (F)

DISTANCE AND DIRECTION
.-...-..s.lso-lﬂ!l-l-..;.

COVVOIIOOO tasmo
LEFT BaNk

CHEYENNE RIVER
COTTONWOOD RIGHT
CHEYENNE RIVER
COTTONWOOD RIGHT
COTTONWOID CR=-mO
LEFT BANK
COTTONWOOD CREEK
AT MOUTH

COTTONWOOD CR-1Q
RIGHT BANx

COTTONWOOD CR-NO
RIGHT BANK

2.00€+00 - 2.00€+00

2.74E%00¢ 1 1
2.74€400 - 2.74E%00
3.73€+00¢ 1/ 1N
3.736+00 - 3.73£+00
7.15€+00¢ 1 1
7.156+00 - 7.156+00
7.33E400¢ 1 n
7.336400 - 7.336+00

6.25€+00¢ 1 "
6.25€400 - 6.25€+00
1.57€+01¢ 1 1
1.57E%01 = 1,57€+01

-.-.llt.lﬂli.l......
2.03€%00¢ "
2.03€+00 - l 0)!'00

2.17€%01¢ 1 1)
2VTE*01 = 2.17€92
4. 88€%00¢ 6/ 6)
1.356400 = 1,138+

1.32€+00¢ RN
S.ATE=DT = 1 %0647
4.80€E+00¢ S/ %)
P.81E=-01 = 7,.39€+2)

NUNBER OF
NONROUTINE
REPOATED
MEASURENENTS

Tesssss s ...

DOCKET wO._4071 }.....--..--.---
Becccccccoces REPORTING PERIOD 1906 c.ueeeenoocccace
CONTROL
LOCATIONS
MEAN (F)
RANGE RANGE

NOTE:
NOTE:

IS TMDICATED IN PARENTHMESES (F),

Uranium results reported in units of ug/g.

To NORINAL LOWER LIWMIT OF DETECTION (LLD) AS DESCRIBED IN TABLE A-26.
2. MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY

« FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS




TABLE A-1)

ENVIRONMENTAL RADIOLOGICAL WONITORING AT EDGEMONT WILL DECOMNISSION

STATION CODE/LOCATION/DESCRIPTION

090355 COTTONWOOD CREEK

09037 COTTONWOOD CREEK

AT ROUTH

COUNTY RD BRIDGE

RAVIOACTIVITY IN SURFACE WATER TOTAL*

O1MAYSS TO 310CT86

ANALYSIS
(nucLIDE)

GROSS BETA

RADIUN 226

THORIUM

GROSS BETA

RADIUM 226

URANIumd

ACTIVITY eanon®
*687.7561  #38.9074
+999999.000° +99999.0000
+584.0801  +33.3386
$919.4797  +49.9840
683, 7734 38,4174
$747.8030  *41.24M1
+0.1916 +0.044%
+999999,000°+99999.0200
+0.2981 +0.0342
*1.2363 *0.098¢
*1.3917 +0.1087
+0.3890 +0.0627
*26.442% *1.1338
+999999.000°+99999.0000
21,1111 +2.0578
+26.06%6 *1.0647
+47.0000 *1.723%
+12,0000 *2.3021
+0.137% +0.0937
+999999,000¢+99999.0000
+0.6269 *0.2148
+0.8214 +0.2642
*0.1786 *0.11%6
+0.4284 +0.2046
+589.8035 +33.9870
+999999.000°+99995.0000
SEAT.0T84  *36.9214
+662.0994  *36.917%
*371.9238  +22.8685
*765.7773 *h2.2223
*0.2374 *0.026%
+999999.000°+99999.0000
*0.3394 +0.0339
+0.1673 +0.02%3
+0.1099 *0.06e8

0. 1474 +0.3218
*17.3434 *1.,8202
+999999,000°+99999.0000
+25.0588 *3.7229
*12.6923 *1.5118
17,3288 *1.6341
v6.8211 “1.4927

DATE
coLLEcY

PRLTRE 1Y
Q2Junss
30Junse
06AUGES
03SEPSS
0s0CT8S
07MAYSS
02Junss
304uNBé
06AuUGSs
03serse
060CTES
07mAYS6
02Junssé
30JuUNBS
06AUGES
03sErss
060CT8S
O7TMAYSS
02Junss
30JunBs
06AUGES
03SEPBS
0s0cTRE
O7NAYSS
02Junss
30JuUNBs
06AUGES
03sErss
0s0CTES
O7mAYSS
C2Junads
30Junde
06AUGSS
03sSEP8S
0s0CT8S
O7mAYSS
02Junss
S0JuNss
06AUGas
03sErss
OsocTae

NOMINAL
Lo

2.3000
2.3000
2.3000
2.3000



TABLE A~1]1 (Continued)

ENVIRONMENTAL RADIOLOGICAL WONITORING AT EDGEMONT NILL DECONNISSION

STATION COYE/LOCATION/DESCRIPTION

09057 COTTINWOO0D CREEX COUNTY RD BRIDGE

09060 CHEYENNE RIVER AR BRIDGE

09061 CHEYENNE RIVER AT RED CANYON
09063 CHEYENNE RIVER SELOW ¢ wOOD Cn,
090864 CHEYENNE RIVER AT SITE SOUNDARY

RADIOACTIVITY IN SURFACE wATER TOTALY

O1mavae 10 310CT86
ANALYSIS
(sucLion)
THORLIUN

GROSS BETA
RADIUN 226
uRANTUN®
THORIUN
GROSS BETA

RADIUN 226
unanzymd
THORTUN
GROSS BETA
RADIUN 226
uRanTymd
THORTUN
GROSS BETA

ACTIVITY  ganon®
*0.2240 01149
+999999.,000°+99999. 0000
+0.25%6 +0.1220
+0.189% +0.1079
+0.1786 +0.11%6
+0.3040 *0.1761
+628.6897  +35,3693
+999999.000°+99999. 0000
*0.2158 *0.0437
+999999.000°+99999, 0000
*17.0062 *2.0246
+999909,000°+99999.,0000
*0.5112 +0.1861
+999959.000°+99999,0000
*554 LIRS AT 1
+999 000°+99999,0000
645 36,4214
+0.2588 *0.0286
+999999.000°+99999,0000
*0.453% +0.0879
*8.7692 +1,2280
+999999.000°+99999, 0000
+10.5%24 *1.1192
*0.6544 *0,2219
+999999.000°+99999,0000
*0.6054 *0.2167
*4T73.3442  +27,4252
+999999.000°+99999,0000
+23.3804 *4.5893
*0.2169 +0.0511
+999999.000°+99999, 0000
*0.2%12 *0.0%22
*11,0871 +1.2930
+999999.000°499999, 0000
+9.037% +1.0133
*1.15%1 +0.3504
+999999.000° +99999,0000
0. 1499 *0,1093
*508.3313 +29,1283
+999999.000° +99999,0000
+686.3096  +38.5022
+0.2020 *0.0%07

IATE
COLLECT

MATSI TS
J2Junes
J0JuNBe
26AUGSS
J3SEPBS
J60CT86
ITMAYEE
Q24un8s
I7TMAYES
JAIunes
OTmAYSS
J2Iunss
UTmAYSS
J2iungs
J7RAYSS
02JuNBé
13sEPBE
O7mAYES
J2Junss
J3sErBe

J3SEP8s

UTMAYSS
J2JUNBS
J35Er8s

NORINAL
LLe

1.0000
1.0000
1.““
1.0000
1.0000
1.0000
2.3000
2.3000
0.19%00
0.1000
1.0000
1.0000
1.0000
1.0000
2.3000

2.1000



TABLE A-1l (Continued)

ENVIRONYENTAL AADICLOGICAL WONITORING AT EOGEMONT MILL DECOWMISSION

RADIOACTIVITY IN SURFACE WATER TOTAC®

O1mAYSS TO 310CTHS

STATION CODE/LOCATION/DESCRIPTION ANALYSIS ACTIVITY trnond DATE NOMINAL
(NUELIDE) COLLECT L

29064 CHEYENNE RIVER AT SITE BOLNBARY RADIUA 226 +999999.000° +99999,0000 024un86  0.1000

' +0.2486 +0.027% 03SEP86  0.1000

unantus 14,3226 +1.3682 O7MAYSS  1.0000

+999999,000° +99999.0000 02JuN8é  1.0000

+9.6369 *1.0320 03S€P86  1.0000

THORTUM +0.6548 +0.2219 O7MAYSS  1.0000

+999999,000F +99999.0000 02JunN8s  1.0000

+0. 9541 +0.3009 03SEP86  1.0000

4. Unite are tn pCi/L except for ursnium which is in ug/L.

5. The uncertainty reported in the l-sigma counting error.

¢ . Semples not collected dm to 1ght by .

d. MNetural uranium is assumed to have & specific sctiwvity of 0.677 uCi/g.




TABLE A-12
RADIOACTIVITY IN SURFACE WATER TOTAL
PCI/L = 0.037 sa/

T TR EA a1 ¢ {177 T T el LA 11T PO

TYPE AND  LOWER LINIT AL CONTROL NUNBER OF |
TOTAL wuwBER oF INDICATOR LOCATIONS .u;uu._un,.uuu_.ml..u”,.._-- LOCATIONS NONROUT INE |
OF ANALYSIS DETECTION .ll. (') ~ MEAN NEAN (F) REPORTED |
PERFORMED [{NY }) 3 DISTANCE AND DIRECTION RANGE RANGE : MEASURENENTS

cpaseses £5.40 f— T | l..... U016 2. o | 113 DRSS St aabitd ek
GRosiTaETA ’ g&c “ §iie ti!‘ 4t COTTONWOOD CAEEK .H. ”c ’ s.116+ ,‘ IV
1 2.348401 - 9, mooa AT MOUTH €402 - mn-oz 3.72€402 - 7.668402
RADIUN 226 1.00€-01 4.67€-01C 11/ 11) COTTONWOOD CREEX .ou-ou S/ $)  2,038%01C 6/ &
17 926-01 = 1,.396+00 AT MOUTH 1.926=01 = 1.396+400 1.10E~01 = 3.39€-01
uRANTUN® 1.00€+00 11/ 11)  COTTONNOOD CREEK  2.65€%01¢ S/ $)  1.606%01( &/ &)
'] *00 = 4.706401 AT MOuTH 1.206401 = 4.70€+01  6.826400 - 2.51€+01
THOR UM 1.00€420 17 11)  CHEYENNE RIVER 1.168%00¢ 1/ 2) 6 VALUES <LLD

LR 1.168400 = 1.16€+00 BELOW € wOOD CR 1.162400 = 1,16€%00

NOTE: 1. MORINAL LOWER LIMIT OF DETECTION (LLD) AS DESCRIBDED IN TABLE 5
NOTE: 2. MEAN AND RANGE BASED UPON DETECTABLE MEASUREMENTS ONLY. 'IAC'IOI OF DETECTABLE MEASUREVENTS AT SPECIFLED LOCATIONS

4. Uranium results reported in units of ug/L.



TABLE A-13

ENVIRONMENTAL RADIOLOGICAL MONITORING AT EDGEMONT NILL DECOMMISSION

RADIOACTIVITY IN GRAB SURFACE wATER pIssoLves™®

O1MAYSS TO 310CTHG

STATION CODE/LOCATION/DESCRIPTION ANALYSIS ACTIVITY ennon® DATE NOMINAL
(NucLtoE) COLLECT e

09060 CHEYENNE RIVER RR BRIDGE GROSS BETA *32.2929 *7.3765 30Junsé 2.3000
*17.8692 +*3.7078 06AUGES 2.3000

*13.7288 *4.0797 03SEPss 2.3000

*12.6345 *3.3887 060CTBS 2.3000

RADIUM 226 *0.2750 *0.0277 30Jun8s 0.1000

+0.2600 +0.0401 06AUGHS 0.1000

urantumd *6.9231 +1.0979 30Jun8é  1.0000
+10.2720 *1.3891 26AUGES 1.0000

*8.885 +1.G435 035EP86 1.0000

+2.806% *0.2514 060CT86 1.0000

THORTUM +0.1387 +0.0936 30JuN86 1.0000
*0.1321 +0.0940 06AUGES 1.0000

+0.207¢ +0.1238 03SEP8s 1.0000

© =0,0829* +0.1937 060CT8S 1.0000

09061 CHEYENNE RIVER AT RED CANYON GROSS BETA “18.5785 “n.Lr2 30Jun8s 2.3000
21,1499 3.9 06ALGSS 2.3000

+5.7964 +3.0262 060C T84 2.3000

RADIUN 226 +0.1950 +0.0282 30JUNBS 0.1000
+0.3987 +0.0590 06AUGES 0.1000

*0.251% +0.0540 060CT86 0.1000

URANTUN? *8.4522 *1.3627 30JuN8s 1.0000
49,6000 *1,1954 06AUGSS 1.0000

s2.2222 +0.3201 0600786 1.0000

THORTUN +0.0%26 +0.672% 30JUNBE 1.0000
+0.0480 +0.0736 06AUGSS 1.0000

~0.0415* +*0.1102 060CT8S 1.0000

09063 CHEYENNE RIVER BELOW C  wOOD CA. GROSS BETA *25.9278 *4.3979 30JUNSS 2.3000
*39.4001 +4.9150 06AUGES 2.3000

55111 *3.G103 060CT86 2.3900

RADIUN 226 *0.2383 *0.5440 30Junss 0.1000
*0.2958 +0.2299 06AUGSS 0.1000

+0.1389 *0.3212 060CT86 0.1000

TOITIPLE +8.0769 *1.1789 30JUN86 1.0000
+8.1778 *1.1421 06AUGHS 1.0000

+2.5833 *0.2119 060CT86 1.0000

THORTUN *0.1551 +0.1013 304uUNBs 1.0000
*0.1321 +0.0940 06AUGSES 1.0000

*0. 1244 “0.1410 060CT8S 1.0000

09064 CHEYENNE RIVER AT SITE BOUNDARY GROSS BETA *15.7580 +3.8810 304uNBs 2.3000
*27.4084 *4.2350 06AUGES 2.3000



TABLE A~1) (Cont tnued)

ENVIRONMENTAL RADIOLOGICAL MONITORING AT EDGE IONT MILL DECOMNISLTON

RADIOACTIVITY IN GRAB SURFACE WATER llll‘t“l."

O1MAYSS TO 310CT8e

STATION CODE/LOCATION/DESCAIPTION ANALYSIS
(NUELTOE)
09064 CHEYENNE RIVER AT SITE BOUNDARY GROSS BETA
RADIUN 226
§ unantun?
THORTUN

Units are pCi/L except for urenium which is ug/L.
The uncertainity reported is the |-sigms counting error.
Natural uranium (» assumed to have & specfific activity of 0.677 ,Ci/g.

WOTE: 1 pct = 3.7 x 10" 0pq.

ACTIVITY

*8.9084

*0.1895
+0.0829

Results from the snalysis of the suspended solide fraction are presented in Tebles A-15 and A-16.

The negative value (s an artifact of counting statistics and does not infer s negative sctivity.

¢
LLLL L

*3.18488
m.o':“
0,054
*0.0407
*1.ade
*1.1070
*0.2804
*0.0866
*0.1079
*0.1528

DATE
CoLLECT

060CTES
30Junse
06AuGas
0socTae
104unse
JeAuGRS
060CT8s
J0Junte
06AUGHC
060CTEs

NONINAL
Lo

2.3000
0.1000
0.1000
0.1000
1.0000
1.0000
1.0000
1.0000
1.3000
1.0000



TABLE A-l4

RADIOACTIVITY IN GRAD SURFACE WATER DISSOLVED
PCI/L = 0.037 ma/L
NARE OF FACILITY_ X co88s DOCKET wo._40:13 WD
LOCATION OF mlu".mm.!w f...-.ffmu.miio......-..... REPORTING '32;»3!!

TYPE AND  LOWER LINIT ALL conTROL NUNBER OF
TOTAL NUNBER or INOICATOR LOCATIONS .u“uu.un-uunx.“uu.u’.,._.., LOCATIONS NONROUTINE
OF ANALYSIS  DETECTION NEAN (F) NANE WEAN (F) NEAN (F) REPORTED
PERFORNED (LLo) : RANGE & OISTANCE AND DIRECTION uu: ; RANGE v MEASURENENTS

gegpnecss o NIkl ... . AR Sscans xRl citn  Seats it tans

hodiTRETA !‘!&..88 .i”‘o’?( 5777797 TTNEVENNE RIVER i.ucsﬂt 51 E R M LT T L YA S
1 5.516+400 = 3.94E%01 OELOW C WOOD CR  $5.516400 = 3.964E+01  1.266+01 = 3.23€+01
aADIUN 226 1.00€-01 2.426-01C 8/ 9) CWEYENNE RIVER 2.81€-01C 3/ 3)  2.696~01¢ 3/ &)
1.39€-01 = 3.96€=01 AT RED CANYON 1.95€-01 = 3.96€-01 2.616-C1 = 2.75€-01

RANTUR® 1.00€+00 6.656900C 9/ 9) CMEYENNE RIVER 6.926400C 3/ 3)  7.226%00¢ &/ &)

13 2.226900 = 9.606400 AT SITE BOUNDARY  3.976400 = 8.7646400 2.81€400 = 1.03€401
THORT UM 1.00€+00 9 VALUES <LLD 4 VALUES <LLD
13 ANALYSIS PERFORNED

NOTE: 1. NOMINAL LOWER LINIT OF DETECTION (LLD) AS DESCRIBED IN TABLE A-26.
NOTE: 2, NEAN AND RANGE BASED UPON DETECTABLE MEASURENENTS ONLY. FRACTION OF DETECTABLE MEASURENENTS AT SPECIFIED LOCATIONS
IS INDICATED IN PARENTHESES (F),

4. Uranium results reported in units of -d-’.



TABLE A-15
ENVIRONWENTAL RADIOLOGICAL MONITORING AT EDGEMONT WILL DECOMMISSION
RADIOACTIVITY IN SUSPENDED SOLIDS (SURFACE WwATER)S.D

01mAYSS TO 310CTRS

STATION CODE/LOCATION/DESCRIPTION ANALYSIS ACTIVITY ERROR© OATE NOMINAL
(neLIoe) COLLECT e
09060 CHEYENNE RIVER AR BRIDGE GROSS BETA *217.9989  +13.4784 30Junss
+59.9723 *3.6807 06AUGSS

*2046.2974  +104.5549  O3SEPB6
*139.9861 *8.5525 060CT8s
RADIUN 226 *T.4465 +0.5412 30Jun86
“1.9111 *0.148C 06AUGES
+0.285%9 +0.0304 03serss
*2.2046 *0.1784 0socTas

urantuw? 4202944 +1.9147 30Jun8s
+7.0001 +0.7888 06AUESS

+6.3510 03sEP8E

*15.7592 060CT86

THORTUN +*22.6660 304unges
+6.0439 06AUGES

+10.4036 03ser8s

*17. 6867 060CT86

09061 CHEYENNE ATVER AT RED CANYON GROSS BETA +1491.73%00 30JuUNBE
*74.5627 +4.3428 06AUGES

1574498 *9.7420 060CT88

RADIUN 226 +0.3180 +0.0462 30JUN8s
“2.007 *0.1611 06AUGSs

+2.8593 *0.2120 060¢T86

uaantund +2.8730 +0.6299 30JuUN8s
+5.8523 +0.6628 06AUGSS

*9.4141 *1.5602 060CT8s

THORIUM *h. 4178 *1.2236 30JuNgs
*6.7481 *1.8140 06AUGSS

*18.8741 +5.0094 060CT8S

09063 CHEYENME RIVER BELOW C wOOD Cn, GROSS BETA *114.4322 *7.1063 J0JunBs

*67.0526 *4.0917
*2269.5723  +115.8334
*137.5177 +8.3702

o-.--.o.-oo--c.o.ooooo-.-o.-.-o-.ooo-

RADIUN 226 “2.8398 +*0.2080
*1.9411 +0.1526
*0.1358 +0.0522
“0 1838 +0.1703
urANTynd L0861 *1.6742
+ o B4sS *0.7314
- 8562 +0.6363
3320 *2.5104
THORI YN L9963 *3.4808 30JUNEs
8842 +1.8401 064uGSS



TABLE A-15 (Continued)
ENVIRONMENTAL RADIOLOGICAL MONITORING AT EODGEMONT MILL DECOMMISSION
RADIOACTIVITY IN SUSPENDED SOLIDS (SURFACE llY(l)"b
CIMAYSS TO 310CT8e

STATION CODE/LOCATION/DESCRIPTION ANALYSIS ACTIVITY LIl DATE NOMINAL
(NucLIDE) COLLECY e

09063 CHEYENNE RIVER BELOW € wOOD CN., THORIUM *6.7558 *1.7830 03sEPBs
*15.3042 *4.0583 060CT8S

09064 CHEYENNE RIVER AT SITE BOUNDARY GROSS BETA +38.9311 *5.5135. 30Junge
*123.1166 *7.506% 06AUGSES

*130.2285 *7.9776 060CT8S

RADIUR 226 *2.4259 *0.1755 30Junss

*3.4899 +0.2835 Q6AuGS S

4 *2.1851 *0.1618 060cCTBS

URANTUm *14.5560 *1.7146 S0Jun8s

*11.58%2 *1.5789 06AUGSS

*15.585 +1.8023 060CT8S

THORIUN *8.7959 *2.3826 304uUNn86

*11.1883 +3.0085 06AUGES

+10.8140 *2.934 0s0CTRS

Results from the analysis of the dissolved fraction are presented in Tables A-13 and A-l4.

Results are reported in relation to the original volume of water ssmple; therefore, units are pCi/L oxcept for uranium which is gA
The uncertainty reported is the l-sigma counting ervor

Natural uraniue is assumed to have a specific activity of 0.677 uCi/g

1 pCL = 3.7 » xc'znq.




TABLE A6
AMDIOACTINVITY IN SUSPENDED SOLIDS (SURFACE wATER)
FCI/L = J.037 ad/0

Nasg CF FACILITY BRSRECNT. 3000 a3000208000Y. ccccnccccccccccncace DOCKET WO, .. .coecocccaseadfSlif]
LECATIZN oF SACILITY Bhub.S uu-..u.u..._.-_-nun,uuu,..--...--.. REPORTING PERIOD 1286

TYSE AND INPTT ST I AL CONTROL NUNBER OF
TOTAL NuPEEA c* INGICATOR LeCaTIoNS .s:uuan.me--xmu.omu..u,u.-.... LOCATIONS NONROUTINE
IF ANALYSIS dETECTION vEAN (F) NA*E WEAN (F) mEAN (F) REPORTED
prarcavep (id. aang IISTANCE AND DIPECTICN RANGE ANGE MEASUREMENTS
3230 3e83 """ .iel t.“ ~ | .-...ili.'alli.i--.. T 110 a1 N lll Iﬂu.l.--.. .-.-S,l-l!ll.l — =
THT ¢ 12777777 TISEVINNETRIVER W RN & B

e n.. e 2289.%7  2ELSe € wO3D CR or c~ - uoo.sr $9.97 = 2044.30

RACIUM 228 \ST @sTa2 2,340 107 13) TMEYEANE RIVER It VvV %N LAt & &
e 2.6 = T.e5 AT SITE A0UNDARY 2.19 - 3.49 0.29 - 7.48
uRaniur \CT ESTaR 10.33C 10/ 130 CMEYENNE RIVER it % B 7 T S
14 2.37 - Te I 4T SITE BOUMDARY 11,89 = 15.97 8.35 = 20.29

THCATUY NCT ESTAR 10.25¢ 10/ 15) CNEYENNE IVER 10.49¢C &/ &) 164,20 &7 &)

1« “ob - 19,:7 SEL0w € w0COD C0 6.7¢ = 15.30 6.0% - 22.487

R e e T R ——

NITE: Yo NOPIAAL LOw@? LIPLIT OF DETSCTION (LLJ) AS DESCRIRED IN TABLE Y.
NETE: 2. WEAN AND MANGE SASED UPOM JETECTASLE MEASURZVENTS CNLY, FRACTION OF DETECTABLE WEASUREwENTS AT SPECIFIED LOCATIONS
S8 INDICATED IN PRAENTARSES (),

8. Urenium results reported in units of ug/L.



TABLE A-17
ENVIRONMENTAL RADIOLOGICAL MONITORING AT EDGEMONT MILL OECOMMISSION
RADIOQACTIVITY IN WELL wATER®
O1MAYSS TO 310CT86

STATION CODE/LOCATION/DESCRIPTION ANALYSIS ACTIVITY
(nucLIoE)

09065 C#3=1)m1 NW POND RADIUN 226 +0.5784
URANTUN *42,2022
09068 (#3-7)N7 SE POND RADIUN 226 +1.0113
+0.57%9
URANTUNC +215.8235
$282.3599  +18.30%2
29069 (#3~4)m8 RADIUM 226 *0,2128 *0.0295
*0.397s +0.0482
URANTIUN S *41,043% *1.492%
+34,0220 *1.5567
09071 (#3-6)M10 CULVERT RADIUN 226 +1.0450 *0.083%1
*0.7978 +0.0852
URANIUmC *1472,0000 +78.1104
$2129.7351  +116.0453
09072 (#3=-8)411 N POND tAnium 224 +0.4069 +0.0%528
URANTUN *213.1036  +13,%73
29078 ve.L M4 POND 10 SADIUM 220 *0.4453 +0.0407
+0.7598 +0.0717
URANTUN® +390.2097  +21,0513
+435.0000 +21.%689
(3=~ RUDY TOMAN FARm RADIUN 226 *0.32%? *0.0428
+0.2707 *0.0407
URANTUN® +71.6000 11,4397
+12.0000 +1.8088

4. Unite for radium acte pCi/L. Units for uranium are ug/L.
+ The uncertainty reported is the l-sigma counting error.
€. MNatural urenium (s assumed to have & specific activity of 0.677 uCi/g.

WOTE: 1 pCt = 3.7 x 10" 28q.

NOTE: Wells designed with an “N" are onsite wvells

DATE
CoLLECT

080CT8s
080cT86
01JuLse
080CT8s
Q1JuL8s
080CTB6
01JuULBs
0socTas
01JuLds
080CT8S
01.,0L86
080cTas
01JuLss
osocres
0socTes
080cTas
O1JuLss
080cTds
01JuLse
osocres
02JuLse
osocTss
02JuLds
0socTes

NOMINAL
e

0.1000
1.0009
0.1000




TABLE A-18
RADIOACTIVITY Ln WwELL WATER
PCI/L = 0.037 %0/L

LocATION OF PAEILITY. EiCho VRN RN SiRaRi T aeeer g A

TYPE AND LOWER LImpT ALL CONTROL NUMBER OF
TOTAL NUNBER of INDICATOR LOCATIONS _LQCATZQN.WEIN.MIGUEST. ANNUAL BEAN. ... LOCATIONS NONROUTINE
OF ANALYSIS DETECTION NEAN (F) NAME REAN (F) MEAN (F) REPORTED

PERFORNED [{SN }) RANGE 2 DISTANCE AND DIRECTION RANGE 2 RANGE MEASURENMENTS
sssseacsssese oSBBalBlfel o BBB MIER Recsee conserresesvsecsscscacaned I Siase - socall il cions - sonvassctces
RADIUM 224 1.00€-01 o.iiu-‘u 10/°°10) "Ta3=Eini0 $.27g-01¢ 27 ) a.vgt-iu i/ 1)

12 2.126-01 = 1.046+00  CULVERT 7.98€-01 ~ 1.04€+00 2.71€-01 = 3,26€~01
uRANTUN 1.008+00 $.268402¢ 10/ 100 (#3-8)M10 1.808403¢ 2/ 2)  4.106401¢ 2/ )
12 3.40€401 = 2,138+33  CULVERT 1.476403 = 2.138403  1.208+01 = 7.16€407

...-..-.-.c.-..--.---o.-.-.-..-...o-..-.--.o----....-o..-.o.o--.-----.-...---.---.----.-----o---.-..-.---.o----.---..-....--.....

NOTE: 1. NOWINAL LOWER LIMIT OF DETECTION (LLD) AS DESCRISED IN TABLE A-6.
NOTE: 2. MEAN AND RANGE BASED UPOY DETECTABLE MEASUREMENTS ONLY. FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS
IS INDICATED IN PARENTHESES (F),

4. Uranium results reported in units of ug/L.



TABLE A-19

ENVIRONMENTAL RADIOLOGICAL WONITORING AT EDGEMONT WILL DECOMMISSION

STATION CODE/LOCATION/DESCRIPTICON

09063 (#3-1)m1 Nw POND 1
09072 Co3-8)m11 NW PONOD 7

RADIOACTIVITY IN WELL WATER DISsoLveo®®

Q1MAYS36 TO 310CT86

ANALYSIS ACTIVITY eanon’
(NUCLIDE)

RADIUN 226 +0.5097 +0.0444

URANIUN +35.27%59 +1.2408

RADIUN 226 +0.2453 +0.0318

URANTUMN *305.6602 +18.102¢

a. Results from the analysis of the suspended solids fraction are presented in Tables A-21 and A-22.

. Units are pCi/L except for uranium which is ug/L.
¢. The uncertanity reported is the l-sigma counting

error.
d. Natural ursnium is assumed to have a specific activity of 0.677 uCi/g.

WOTE: 1 pCi = 3.7 x 10 nq.

DATE
SOLLECY

J1JuL8e
J1JuLse
J1JuL8s
21JuL8s

NOMIN L
e

- ..



TABLE A-20
RADIOACTIVITY IN WELL WATER DISSOLVED
PCI/L = 0.037 sa/L

NAME OF FACILITY ERGESQUI.SILL.QECOBBISSLI0N DOCKET NO. _§021381..ccececcccacann
LOCATION OF FACILITY EALL BIVER . COUNIY. .. eeo SOUIH RABOTA.caceeanaaa. REPORTING 'l"”.l; R ——

TYPE AND LOWER LIMLIY ALL CONTROL NUMBER OF
TOTAL NUMBER of INDICATOR LOCATIONS _LOCAIZON. WIIW. MIGHESI. ANNUAL. BEAN...... LICATIONS NONROUT INE
OF ANALYSIS DETECTION REAN (F) NAME REAN (F) MEAN (F) REPORTED

PERFORNED (4NN 3 ll.‘; " DISTANCE AND DIRECTION RANGE 2 RANGE : MEASURENENTS
ceciecosooooe GSREMOIELD Lo SEEMOIEZ... SEE.NQLE O 5 RO
RADTUM 226 15&-0’ i.h:- li/ 37 TSN 3 308-01¢C 17 1)

e 2.45€=0% = $.108=01 Nw POND 1 5.10€=01 = $.10€-01
URANTUN 1.00£+00 1.706%02¢ 2/ s (#3=8)AN1 3.06€%02¢ 1¢ 1)
2 3.33€+01 - 3.06E+02 N POND 7 3.06E402 - 3.06€+02

NOTE: 1. NOMINAL LOWER LIMIT OF DETECTION (LLD) AS DESCRIBED IN TABLE A-26.
NOTE: 2. MEAN AND RANGE BASED UPON DETECTABLE WEASUREMENTS ONLY. FRACTION OF DETECTABLE MEASUREZENTS AT SPECIFIED LOCATIONS

1S INDICATED IN PARENTHESES (F).

a. Uranium results reported in units of ug/L.



TABLE A-21

ENVIRONMENTAL RADIOLOGICAL AOMITORING AT EDGEMONT MILL DECOMNISSION

RADIOACTIVITY IN SUSPENDED SOLIDS (WELL WATER)D

O1MAYSS TO 310CT86

STATION CODE/LOCATION/DESCRIPTION ANALYSIS
(NUCLIDE)
09065 (#3=1)m1 NW POND 1 RADIUM 226
URANTUNd
09072 (#3-8)811 Ne POND 7 RADIUM 226
URANIU

a. Results from the snalysis of the dissolved fraction are presented in Tables A-19 and A-20.

b. 4 ults are reported in relation to the original volume of water sample; therefore, units are pCi/L except for uranium which is ug/L

¢. The uncertainity reported is the l-sigma countiasg error.
d. Matural uranium is sssumed to have a specific sctivity of 0.877 uCi/g.

WOTE: 1 pCi = 3.7 x 10 ’nq.

ACTIVITY

+0.5379
+3.0498
+5.5681
+3.0758
*0.2316
+8.5852

+0.059¢6
+0.2187
*0.6017
*0.4740
+0.0490
+0.3806

DATE
COLLECT

01JuLsé
080cT86
01JuLsé
osocTss
01JuLsé
01JuLse

MOMINAL
Lo



TasLE A2
AAOIJMCTIVITY IN SUSPENTED SCLIDS (WELL wATER)
PCEI/L = 0,037 po/y

NANE 3f '-'ﬂLI".ﬂil!ﬂl:.12&5.2{“!!‘5“5'..".--.....-.--...-. BUEEEY Wl po—" ) 5. TS |
LICATIIN GF recrLiTy tdel 2RISR RCNATEL L oL SNTETRRRITAIIIIIIIIIIN.  eesonting EsTON1dEG

TYPE aND LowEe (»IT ML CONTROL NumpER OF
TOTAL wu*3ER w? INZICATSA LlcaTions SREATION dITE SGMEST ANNUAL RMEAN. ... .. LOCATIONS NONROUTINE
OF ANALYSIS DETECTIC “®$an (F) NAve MEAN (F) MEAN (F) REPOATED

PERFCOnED (e LELE DISTANCE AND DIRSCTION RANGE RANGE MEASURENENTS
...-.........-.----.....J;l-lﬂlg.l.-..- coralBlBllllecccie cevtccnsesnce
(e3=1)" 1.79¢ / 2)
° 3 C.23 - 3.08% Ne POND Y Q.56 = 3.3
PELLY VL NOT ELTAR S.76 b 1) (e3=2)amn 8,.5%¢ 1 n
3 Y.08 - .58 Nu P0N0 7 8.59 - .59

3
U Dl 7 Rl o e L

..o-..----..c-o..--..-.----.-oo--.-.--.--.-.-.-.-.-o-.-----..-.----.--------o...-...-.....o.--..-.o--.o..o.o-oo-----........-...o

NOTE: 1. ANC™INAL LCWE® LIVIT 77 JETECTION (LL3) AS DISCATRED o TARLE 3. '
NOTE: 2. MEAN AND FANGE SASI. LPON CeTECTAILE MEASUREYENTS a\Lv. FRACTION OF DETECTABLE MEASUREMENTS AT SPECIFIED LOCATIONS
IS INDICATED I\ PAREATHESES (F),

4. Uranium results reported in units of ug/L.




TASLE A-23

ENVIRONMEATAL RADIOLOGICAL MONITORING AT EDGEMONT MILL DECOMMISSION

IN WELL WATER (NEw wELLS)®

JIMAYES TO 310CTHS
STATION CODE'LOCATICN/DESCRIPTION ANALYSIS
(NUCLIDE)

09376 wELL m=110 0 ] GROSS ALPHA

RETA

RADIUM 228

URANTUN®
COI77 wELL m=111 ] GROSS ALPwaA

GROSS 3ETa

RADIUm 226

9378 wELL M-

ACTIVITY

*%.251%
+51.8163
*8.02%2
*60.3045
*51.4752
*53.0324
*0.4008
*0.2792
*G.1848
*1.4537
*0.4838
*2.2222
*64.0000
*36.2041
*65.3200
*12.73%%1
*10.8209
*20,2703
*144,.52%0
*192.95%%¢
“76-’“35

1871

ganon’

*e.2372
+185.08%¢
*11.4265
*7.0530
*10.2228
*10.1781
*0.057¢
*0.06458
*0.0324
+1.3420
*0.6127
1,311
*7.2311
*11.67%8
*6.2710
*7,95%?
*8.086688
*10.878
*16.0170
*23.785%
*36.8413
*C.0%0¢
*0.0%0%
*0.0973
*1.061%8
*0.7349
*1.5879
*10.3134
*25.7160
*14.8429
*5.8024
*8.06257
*5.504s
*6.355%4
9623
4540
5.0533
0490
0664
147
6217
<1638

DATE
COLLECY

17AuG88
16S¢EP8s
220CT8e
17AuG88
165EP86
220CT8s
17aUG8s
10SEP8e
220CT8s
17AU6G86
16S5EPSS
220CT8s
17au688
16SEP8s
220CT8s
1740688
16SEPRS
220CT8s
1740686
168EP86
2200786
17AuG86
168EP86
220CT8s
17AuGBS
ToSEPds
220CT86
1740686
16SEP8s
220CT8e
17Au6%8
165EP8¢
220CT86
17AUGHs
16SEP8e
220C Y86
17au686
165EP 40
220CT8s
17A0G88
16SEP8S
220(T8s

NONINAL
LLp




TABLE  A.23 (continued)

QADIOACTIVITY IN WELL WATER (NEW wELLS)®

Q1mAYSS TO 310CT8e

STATION CODE/LOCATION/DESCRIPTION ANALYSIS AcTIvVITY eano® DATE NOMINAL
(nucLIoE) COLLECT Lo
09378 wELL m-112 ENE OF POND 10 uRanIun® *4.0472 *0.3779 17AuG8e
*1.6043 *0.1831 16SEPBS
*1.1304 *0.1832 220cT8¢
09379 wELL W-113 SE OF POND 2 GROSS ALPHA *22.3408 *8.2154 170688

*16.8412 +8.2070
*12.0010 *8.2787
GROSS BETA *h6.2288 *5.9477
+32.25%9 *7.3065
*36.2833 s7.7707

RADIUM 226 *0.4727 +0.0816
*0.1251 +0.0432
+0.2%20 +0.1019

RADIUm 228 *1.4358 +0.6882
*1.7884 +0.6299
2,888 *1.2138

URANTUR® *51.1%2% *6.2740

*62.62%0 *9.4011
+53.8049 *6.3236

09380 wELL m=115 N OF POND GROSS ALPHA +2.8933 *5.4149
*6.7240 *6.9137

*21.4482 *8.9%82
GROSS SETA *147.5194 *15.6247

*103.379% *15.192¢
*100.2639 +15.0407

RADIUM 22 “0.4224 *0.049%
+*0.1102 *0.0%22 16SEPSS
*0.19%2 *0.0926 220¢T88
RADIUM 228 +0.9588 *0.5938
+1.0432 +0.6479
*1.7224 “1.1988
URANTUNE *297.0190  +17,02% 1740688

+401.0000 +*21.1808 16SEPBS
*319.85% *16.1089 220¢78s

09381 wELL m=11s Nu OF POND 8 GROSS ALPwA *6.2613 +8.8866 17Au68¢
+20.58%¢ *11.0473 16SEPSS
*9.2%23% *9.5132 220cT8e
GROSS BETH *24.5326 +7.8010 1740688
*55.8470 *9.507
’!2.1") *8.2949
RADIUm 226 “0.057% *0.0477
*0.1882 *0.06457

|
ENVIRONMENTAL RADIOLOGICAL MONITORING AT EOGEMONT MILL OECOMMISSION
*0.1107 *0.0493



TABLE A-23 (continued)

ENVIRONNENTAL RADIOLOGICAL WONITORING AT EDGENONT MILL DECOMMISSION

STATION CODE/LOCATION/DESCRIPTION

09387 wELL m=11s

CO382 wELL m=118

CP383 weLL m=119

0938+ wELL W=120

NN OF POND 8

NE CORNER OF POND 2

POND 3

RADIOACTIVITY IN WELL WATER (NEw wELLS)®

O1MAYSS TO 310CT86
ANALYSIS
(NUCLIDE)

eADIUM 228
IO
GROSS ALPHA
GR0SS BETA
RADIUM 226
RADIUM 228
uRANTUN©
GROSS ALPHA
GROSS BETA
RADIUM 220
ADIUN 228

URANTUNE

GROSS ALPwA
GROSS SETa

RADIum 22¢

ACTIVITY

*1.9488
*3.2377
*2.4869
*47.4098
*65.9341
57,0804
*10.5528
*13.0132
*2.5™0
*71.1501
*111.5837
*72.3633
*1.3637
*0.1595
*0.199¢
*0.7483

*202.9091
*54.4057
11,9787
oal.olog
~5.4753%
*46.3342
*40. 4808
+30.9893
*0.0%64
*0.2226
+0.1083
LAPTAr
*1.3220
*1.9%¢8
*h2.52%
*36.06372
25,4902
*34.60612
*27,89%%
*168.0167
*221.7438
*0.9%44
*1.2365

+*0.6530
*0.7377
.22
+10.603%7
*10.4323
+5.5289
*7.4808
+8.0048
*e.36822
*12.112%
*15.9764
*13.88%
*0.1044
*0.021%
*0.0553
*1.0659
*0.06824
*1.3428
+6.1532
+52.6103
+8.5386
+9.8130
11,1977
*7.3308
*8.9913
*8.9120
*8.497%
+*0.0281
*0.0%0%
*0.0495
*1.27¢°
0.5
*0.6537
*1.5412
*1,2958
*1.1302
+10.5809
.70
*18,8432
21,6120
*0.07%2
*0.113%

DATE
COLLECT

17AuG86
16S€EP86
220C786
174uG8s
16SEPSS
220¢T8s
18AUGSs
165€EP88
220CT86
18AUGSS
16SEP8s
220786
18AUGSs
16SEP8s
8

220¢78¢
17Au688
165Er8s
220¢78s
165€P86
220¢T86
165EP8s
2200786
165€EP88
220¢T86

NORINAL



TABLE A-23 ‘continued)

ENVIRONMENTAL RADIOLCGICAL WONITORING AT ZDGEMONT MILL DECO™ISSION

RADIOACTIVITY IN WELL WATER (NEw wELLS)®

O1mAYS6 TO 3l0CTSs

STATION CODE/LOCATION/DESCRIPTION ANALYSIS
(NUCLIDE)
CO384 wELL »-120 N CF POND 3 RADIUM 228
uRANTUN®

Units are in pCi/L encept for uranium which is in ug/L.
The uncertainty reported is the |-sigme counting error.
Matural urarium i3 assumed to have a specific activity of 0.677 uCi/g.

ACTIVITY

*1.0380°
*1.9113
s382.727
279,627

The negative value Is an artifact of counting statistics and does not Infer & negative activity

*0.0453
*1.18%7
+22.5983
*15.1788

DATE
COLLECT

165€EP8e
220¢T88
165EP86
220¢T8s

NOMINAL
e



TABLE A-24
RADICACTIVITY IN WELL WATER (NEW WELLS)
PEI/L - 0,037 B3/L (DISSOLVED)
NANE OF FACILETY Z25680YI.3000.06009%155 Blecessesssonccocacance DOCREY WO ... . Pp——
R flnx PERTOD. ] 0uides

LOCATION OF FACILITY EALL. 21N B PR o Bhsssvessscses DEPORTENG PR —

TYPE AN LOwER ¥ ALy CONTROL NUMBER
TOTAL NURBER of INDICATIR LICATIONS .uuuu.uu.nmm.uo”s.n“:..-... LOCATIONS NONROUT INE
OF ANALYSIS DETECTION MEAN (F) LI AN ) REAN (1) REPCATED
PERFQRANED (wo) Pangt DISTANCE AND DI®ECTION RANGE 2 RANGE MEASUREmENTS

PRAsp— | wd  seccsilabfli.d.. T ——— T PN— W ——" SRS SRS

watician odiS NN iSOt -sus ~sacomssisg LTIt/ ot 7hade 11 304884553
2 2.57 - .0 N OF POND 3 27.89 - J4.00 54 - 14,38

60055 BETA NOT ESTAR P6.99C 23/ 23)  WELL -1y 248,08¢ A ) » 17.35%¢ \ b 3]
8 24,58 - 408,78 Ne OF PONG 7 144,58 ~ 406.75% 12.90 =~ 0.7

RADIU™ 220 NOT ESTAR 2.3%C 237 M) wELL *-120 1.10¢ 2/ D 0.19¢ b\ b 3]
i Jech = 1.3 N OF P0ND 3 0.9 - 1.24 0.01 = 0.3%

RADIUN 220 NOT ESTaR 2.03¢C 237 I3)  wELL v=111 3.82¢ 3 » 1.10¢ b ) N
o ¢ Q.49 = .15 e CF POND 7 3.19 - .15 0.5% = 1.53
URANIuN NOT ESTAR 150.9 ¢ 23/ ) Wb vei1s 339,.29¢ 3 » 2.28¢ A ) } )
) 28,49 - 14,98 N OF P0ND 1 297.02 ~ 401,00 1.1 = ‘.08

S wmee - - -......o..o-.-o....-..-o...-....o-.-.-......o......-.-o-...n-o..oooo.o----.o-.oo--o..o..o..oo--...

NOTE: 1. NOWINAL LCWE® LI®IT CF OETECTION (LLE) AS OESCALED I TABLE 3.
NOTE: 2. MEAN AND RANGE SASED UPUN DETECTABLE MEASUREYENTS OMLY. FRACTION OF DRTECTABLE WEASURENENTS AT SPECIFIED LOCATIONS
’ IS INDICATED I PARENTHESES (F),

4. Uranium results reported in units of ug/L.
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Table A-25

Environmental Radiation Levels - Edgemont Uranium Mill
May 1986 - October 1986

Environmental Gamma Radiation Levele

Monitoring Station

EG-01
EG-02

EG-03

EG- 04

EG-05

ED-1

McBride Yard
Martinez Yard
SE Pond 7
Shutt Fence

Lolley (New) House

Harrod House

Site boundary (near

Bollwork yard, NW
Cottonwood)

Site boundary (near

seep area)

S area, North
P::t "9

area, NW
Post #30

S area, SW
Post #43

S area, South
Post #63

value for the mean.

- e

April 1983 - October 1986.
Data from one TLD.

mR/Quarter?®
Average:

May 1986 August 1986 October 198
July 1986 October 1986 October 1986
26.9 ¢+ 3.2¢  23.1 4 0.3¢ 23.5 + 2.94
23.5 + 1.9 23.1 + 0.8 2.0 + 3.1
32.3 4 0.5 33.4 4+ 0.1 32.8 4+ 2.8
33.2 + 0.9 33.5 + 0.5 33.0 &+ 3.2
28.5 + 0.2 28.6 + 0.1 8.5+ 2.9
65.5 + 0.8 65.1 +£ 0.5 63.9 + 5.3
67.9 ¢ 2.0 60.7 + 1.8 65.6 + 6.4
37.2 ¢+ 1.5 37.1 4 0.4 38.7 + 3.0
9.1 + 5.0 96.4 + 4.0 91.6 + 8.4
101.9 ¢ 0.1  102.0 4+ 0.9 102.9 ¢ 11.0
41.7 4 1.9 40.7 ¢ 1.2 41.7 ¢+ 3.4
— 31.2 + 0.4 28.7 &+ 2.5
110.5 ¢ 1.5 99.8 + 4.6 106.5 ¢+ 7.3
72.2 ¢+ 2.0 80.9 + 5.8 76.8 + 13.7
81.4 ¢+ 6.6 87.6 + 1.9 80.5 ¢+ 6.8°
73.2 ¢+ of 74.6 + 0.3 68.8 + 7.7°
76.8 + 0.2 77.5 # 5.1 76.0 4 5.9°
85.4 + 3.8 87.0 + 5.6 89.4 ¢+ 7.1°

Data normalized to one quarter (2,190 hours).

Referenced to Figures A-1, A-2, and Table A-1.2.

Mean of 2 TLDs. Uncertainty is the l-sigma value for the mean.

Mean of quarterly measurements for the period. Uncertainty is the l-sigma



Table A-26

Detection Capabilities for Environmental Saqle.hulytis
Nominal Lower Limit of Detection (LLD)

(WL.hr)
Air Radon Ground Surface Direct
Type Particulate Progeny Water Water i Vegetation Radiation

Gross a 0.005 pCi/m® 2.0 pCi/L

Gross B .01 pCi/m® 2.4 pCi/L

Total U x 1074 pg/m 1 pg/L 1 pg/L 0.01 pg/g
Th-230 1074 pCi/m® 1 pCi/L 0.01 pCi/g
Ra-226 x 10 * pCi/m® 0.1 pCi/L 0.1 pCi/L 0.005 pCi/g

Pb-210 1073 pCi/m® 0.20 pCi/g
Radon Progeny
Po-210

Direct Radiation 0.1 mrem

a. The detection limits listed herein are based on the following sample sizes: (1) air particulates--800-1,000 m3;
(2) water--1 liter; soil and sediment--1 gram dry material; (3) Pb-210 in vegetation--1 gram dry material; (4) all
other listed radionuclides in vegetation--1 gram ash. Factors such as sample size, decay times, chemical yield
and counting efficiency may vary for a given sample. These variations may change the detection limit for that
given sample. Detection limits for soil, sediment, and vegetation are based on sample dry weight.




Table A-27
Results of Interlaboratory Comparison

A. Air Filter (pCi/Filter)

Date

2/86
3/86

-1
6/86 .6

EPA values are know + three standard deviations.




anoe

Gross alphab

Gross beta“
Uranium
Th-230
Ra-226
Pb-210
Po-210

Table A-28

Maximum Permissible Concentrations

For Nonoccupational Exposure

MPC

MPC

In Water

pCi/mL

3 x 10-8
3 x 10-8
3 x 10-5
2 x 10-
3 x 10-8
1 x 10-7

7 x 10-7

1 pCi = 3.7 x 1072 Bq

For mixes.

In Air In V|te‘
pCi/mL (pCi/L)
2 x 10-14 30
1 x 10-12 30
5 x 10-12 44,0009
8 x 10-'% 2,000
2 x 10-12 30
4 x 10-12 100
7 x 10-12 700

In Air
(pCi/m3)®
0.02
1.0
7.4
0.08
2.0
4.0

7.0

MPC based on most conservative beta emitter, taken as Radium-228.
Units in pg/L and pg/m3, respectively.
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Figure A-2

Figure A-2
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Pé.ute A-3.4

Radon Concentrations
Station EG-84

Edgemont Uranium Mill

i A B | | 1 L " | l S

E

e

1

i

. WL W

i

e
£
r—
}.
'-
L
!
ks
o
< E
Q .
:
,
E
-
}.
-
2.
18985.

1986.

1987.



*LB61 ‘S861 ‘S8s61
T T T s 4 T W T T —! i i T 7 |
o
IA
m e
: ~
| i 3
M 1 =
| d w
iy Se
| -
| r
}
_ :
| d
m -
| -
: [1tN wntuoun juowebpy
M GB-93 uotieag :
SUO [ 3DUUSIUD”) UOPDY ‘"
g g-v 2andi4 N : e



Figure A-4.1

14@. Direct Radiction Levels
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Figure A-4.2

Direct Radigtion Levels
Edgemont Mill Decommiseioning

Location (Referenced to Tables A-1.2 & A-2Sand Figures A-1 & A-2)
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Figure A-4.3
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Figure 5.5
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NONRADIOLOGICAL AIR QUALITY

Nonradiological air monitoring is currently being performed as
described in Section 4.2.1 of the FES. (See Table B-1 and Figure B-1
for a description of the monitoring network.) Table B-2 contains the
total suspended particulate (TSP) monitoring results for this 6-month
period. Table B-3 contains summary information for the TSP data for
this 6-month period and for each of the two previous 6-month

periods.

Six-month arithmetic means are discussed in the following for
comparison purposes. Means for this reporting period range from 44
percent more (station EG-04) to 91 percent more (station EG-03) than
the mean values for the most recent 6-month period. This increase is
mainly attributable to higher background levels in the summer and
fall and is generally consistent with the trend in previous years.
Compared to the May 1985-October 1985 means, the values for this
reporting period range from 4 percent more (station EG-02) to 17
percent more (station EG-05) than the corresponding values. This
increase is small enough to be within the year to year variability,
but 1t could be indicative of a slight impact from the
decommissioning activities, especially for EG-04 and EG-05.

Maximum 24-hour averages for the current reporting period exceeded
the 150 pg/m® secondary standard on two occasions at monitor

EG-03. MWind conditions on these days indicate that decommissioning
activities could have contributed to the measured TSP levels at
EG-03.

Figures B-2 through B-6 are plots of monthly average TSP values, by
station, for January 1983-October 1986. A small concentration
increase in the last six months is evident on Figures B-4 through B-6
for stations EG-03 through EG-05. This could be due to increased
decommissioning activities.

A1l of the TSP monitoring results for stations EG-01 through EG-05
have been provided to the State of South Dakota. Invalid samples

during this 6-month period were mainly related to flow controller

malfunctions and motor failures.

Estimates of monitoring precision were calculated from the results
obtained from the two samplers colocated at site EG-03. The method
used for the precision estimates is given in 40 CFR 58, Appendix A.
The upper and lower 95 percent probability limits for the May
1986-July 1986 period were +6 percent and -17 percent, respectively.
For the August-October 1986 period, the upper and lower limits were
+7 percent and -14 percent, respectively. During each of the 3-month
periods, one sample was below the 20 ug/m® limit specified for

TSP in 40 CFR 58, Appendix A.



NONRADIOLOGICAL AIR QUALITY (Cont'd)

Dust mitigation activities increased significantly in this 6-month
period as dust-generating activities also increased. About 14
million gallons of water, 20 thousand gallons of magnesium chloride
and 23 thousand gallons of ammonium 1ignum sulfonate (ALS-5) were
applied. This compares to about 1.7 million gallons of water, 17
thousand gallons of magnesium chloride and no ALS-5 in the
May-October 1985 period.

Tables B-4 and B-5 are quarterly joint frequency distributions
(JFDs) of wind speed and wind direction from the 10-meter
meteorological tower for the May-July 1986 and August-October 1986
periods, respectively. Data recoverability exceeded 90 percent for
both quarters. About 23 percent of the data for the last quarter
were obtained from the backup tower located at EG-04, while a
circuit board was on order for the primary meteorological system.

A larger spare parts inventory is being obtained to minimize
downtime for the primary system.

The most frequent wind direction for both the May-July quarter and
the August-October quarter was east. In the May-July quarte.,
winds from the east through southeast directions combined were
about 7 and 4 percent more frequent than for the same quarter in
the 1985 period and in the March 1977-February 1982 (5-year)
period, respectively. Frequencies of winds from the west through
northwest were 15 and 6 percent lower than in the corresponding
quarter in the 1985 and 5-year periods, respectively. In the
August-October quarter, east through scutheast wind directions were
about 15 and 14 percent more frequent than for the same quarter in
1985 and in the 5-year period, respectively. Frequencies of west
through northwest winds were about 18 and 11 percent less than for
the same quarter in 1985 and in the 5-year period, respectively. A
possible effect of more easterly and less northwesterly winds would
be to lessen the impact of decommissioning activities on stations
EG-03 through EG-05 and to increase it on station EG-02.

The average wind speeds for the two quarters in this latest 6-month
period were 4.2 m/s (9.5 mi/h) and 3.7 m/s (8.3 mi/h). These wind
speeds are, respectively, about 2 and 15 percent lower than the
averages for the corresponding quarters in 1985. The wind speed
values are about 19 and 26 percent higher than the averages for the
corresponding quarters in the 5-year data period. A portion of the
decommissioning activities were suspended on one occasion because
of sustained wind speeds in excess of 11 m/s (25 mi/h) and an
inability to provide adequate dust mitigation.

Total precipitation for this 6-month period was about 15 inches.
This compares to an average of about 12 inches for the same 6
months in the 1977-82 (5-year) period.

Meteorological instrumentation was calibrated by the National
Weather Service on June 26, August 14, and September 29, 1986. No
State audits of the monitoring system were conducted during this
period.




TABLE B-1

Description of Air Monitoring Locations
for the Edgemont Mill Decommissioning Project

The locations of the hi-vol samplers and 10-m meteorological tower are
shown on figure B-1; written descriptions of their locations follows:

£G-01:

£G-02:

EG-03:

EG-04:

EG-05:

A hi-vol is located in the extreme southwest corner of
Section 20. It is near the power line pole which is Just
east of the path leading into the gravel pit areas. A lo-vol
Is also located here. Function: Remote (reference) monitor.

A hi-vol is located at rooftop level of the Black Hills Power
and Light Building along the main street of Edgemont. A
lo-vol is also located here. Function: TSP impacts at
residences near the site boundary.

A hi-vol is located in Cottonwood Community in the second
block south of the mill site. The site is near the power
pole located in the alley. Function: TSP impacts at
residences near the site boundary.

A hi-vol is located about 50 m southwest of the northeast
corner of section 7. This is about 50 m south of the seldom
used country road and about 400 m northeast of the haul
road. A lo-vol and the backup meteorological tower are also
located here. Function: TSP impacts in the area of
predicted maximum short-term and maximum annual average
concentrations based on modeling of all sources of the
project combined.

A hi-vol is located in the northeast portion of Section .
about 700 m southeast of the disposal area. A lo-vol is also
located here. Function: TSP impacts downwind of the most
frequent wind direction.

Meteorological Tower: The 10-m tower and meteorological measurement

equipment are located south of the office
building in the southwest corner of section

6. The tower is on a small hill just north of
the county road which forms the southern
boundary of this section.



Table B-2

Edgemont Uranium Mil] Decommissioning Project
TSP Data for May 1986 - October 1986
TSP (Micrograms/Cubic Meter)

EG-01 EG-02 EG-03 EG-04 EG-05
Sampling (3 km NE (E Central (Cotton- (E of Haul (SE of
Date of Mill) Edgemont) wood) Road) Disposal)
05/02/86 NS
05/08 9
05/14 20
05/20 31
05/26 16
06/01 49
06/07 20
06/13 24
06/19 47
06/25 39
07/01 24
07/07 33
07/13 26
07/19 15
07/25 18
07/31 26
08/06 31
08/12 27
08/18 64
08/24 SV
08/30 27
09/05 10
09/11 16
08/17 15
09/23 20
09/29 10
10/05 5
10/11 8
10/17 19
10/23 15
10/29 18

SV - Sample Void
NS - No Sample




EG-01
EG-02
£G-03
EG-C4
EG-05

EG-01
EG-02
£G-03
EG-04
EG-05

EG-01
EG-02
£G-03
EG-04
EG-05

Edgemont Uranium Mi11 Decomm!ssioning Project

Second
6-Month Highest Highest
Arithmetic Recorded Recorded
Mean Value Value

Table B-3

TSP Summary Information*

May 1986 - October 1986

64 49
142 139
185 159

61 48

96 46

Novembur 1985 - April 1986

26 20
176 125
123 83
44 35
65 43

May 1985 - October 1985

43 4]
144 142
137 107
50 36
70 4]

*Values are in micrograms/cubic meter except where noted.

Data
Recovera-

bility (%)



Table 8-4

...... JOINI PERCENIAGE EREQUENCICS DE_WIND _SEEED

Y MINQ QIRECIION DISREGABDQING SIASILIIX_CLASS
EDGEMONT
MAY 1, 86 - JUL 31, 86

wWiND WIND SPEED(MPH)

QIBZLILON CaLy O0abzleb. 1282328, 3252828,  S5a3zla8. TaB:zl2a%. 12.3:18a%. 18.3:28.8. 242843, TRIAL.
N 0.006 0.000 0.831 0.877 0.231 0.877 0.739 0.092 0.139 3.792
NNE 0.002 0.000 0.231 0.139 0.092 0.369 0.462 0.092 0.000 1.387
NE 0.003 0.046 0.323 0.508 0.369 0.646 0.646 0.046 0.000 2.588
ENE 0.002 0.000 0.323 0.185 0.323 1.801 1.570 0.323 0.0646 4.5713
€ 0.004 0.092 0.554 1.431 1.893 7.895 6.464 0.600 0.046 18.980
ESE 0.004 0.066 0.55¢ 1.339 2.078 T.361 3.186 0.739 0.046 15.332
SE 0.005 0.139 0.554 0.600 0.377 1.939 1.524 0.231 0.000 5.868
SSE 0.004 0.046 0.508 0.185 0.135 0.416 0.739 0.092 0.000 2.174
S 0.006 0.185 0.733 0.785 0.416 0.631 0.646 0.416 0.139 4.162
S5W 0.014 0.139 1.847 1.267 0.785 0.831 0.323 0.092 0.000 s.217
Sw 0.011 0.139 1.477 1.754 0.554 1.062 0.462 0.000 0.000 5.459
WSW 0.006 0.185 0.646 0.785 0.185 0.785 0.508 0.000 0.000 3.099
B 0.006 0.0646 0.877 1.062 0.739 1.524 0.739 0.139 0.369 $.500
WNW 0.006 0.092 0.785 0.366 0.693 1.662 0.693 6.231 0.323 5.131
NW 0.005 0.092 0.693 1.154 0.739 3.278 1.754 0.369 0.2717 8.362
NNW 0.008 0.092 1.062 1.985 1.233 2.308 1.016 0.369 0.185 8.318

susaToraL 0.092 1.339 12.004 14.681 11.450 33.564 21.468 3.832 1.570 s ncs £ 5 Drcn
TOTAL HOURS OF VALID WIND OBSERVATIONS 2166
TOTAL HOURS OF DBSERVATIONS 2208
RECOVERABILITY PERCENTAGE $8.1

METEOROLOGICAL FACILITY: EDGEMONT
WIND SPEED AND DIRECTION MEASURED AT 10.00 METER LEVEL
DATE PRINTED: 2-DEC-86

MEAN WIND SPEED = 9.53

NOTE: TOTALS AND SUSTOTALS ARE OBYAINED FROM UNROUNDED NUMBERS
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U.007
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0.00»
0.00s
0.003
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0.007
0.007
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2.222
0.27¢
Je192
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l1adzda=.

1.004
0.276
J.223
Qa4
DeHi1
1.323
Jerid
Je533
VD775
1.323
1232
1.0643
1.387
1.323
1.232

1232
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RED AT 10.

Table B-5

JAINT_222CINTAGE_E3ZQUENCIZS_QF_wIND_S2EEQ
Y 4lUL _RIZZCILION QISRSGADING STABILITY_CLASS

EIGEMONT

dus 1, 85 - OCT 31, 86

WIND SPEED(MPH)

Jadz3a8. 528z1a4.

1.323
0.456
0.411
0.274
1.370
1.662
0.867
0.450
0.365
1.043
1.141
0.321
2.327
1.253
1.825
1.469

17.055

00 METER LEVEL
L

0.533
0.228
0.411
0.228
2.281
24144
1.141
0.730
0.593
0.313
0.6411
o.‘ll
0.5857
1.45%50

1.323

14.590

1.004
0.639
0.312
1.095
1.028
7.801
3.057
0.547
0.265
0.274
0.45¢6
0.137
0.502
2.235
20.1‘
1.73¢

30.657

0.533
0.776
0.456
0.730
“.836
2.692
0.228
0.228
0.31%
0.091
0.182
0.137
0.319
1.369
1.825
0.502

15.283

2192
2208
”.’

Tafzl2a8. 1243:218.8. 18.5:26.48.

0.046
0.000
0.046
0.066
0.456
0.365
0.091
0.000
0.045
2.0%1
0.182
0.046
o.o‘.‘
0.411
0.684
0.132

2.737

>824.5.

0.000
0.046
0.046
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.365
0.091
0.228
0.182
9.091
0.000

1.049

DATE PRINTED:

ToIAL.

4.659
2.511
2.602
2.693
17.432
15.111
6.209
2.879
2.972
3.521
4.250
2.980
5.993
8.630
10.272
5.485

100.000

2-DEC-86
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Figure B-3.

Monthly Average TSP Concentrations for January 1983-October 1986 at Monitoring
Station EG-02.
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Figure B-4. Monthly Average TSP Concentrations for January 1983-October 1986 at Monitoring
Station EG-03.
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CONCENTRATION
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Figure B-5.

Monthly Average TSP Concentration for January 1983-October 1986 at Monitoring
Station EG-04.
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Figure B-6. Monthly Average TSP Concentrations for January 1983

-October 1986 at Monitoring

Station EG-05.
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C. NONRADIOLOGICAL WATER QUALITY AND QUANTITY MONITORING

1.0 Surface Water

1.1

1.2

Program Description

The NRC project FES presents the overall Water Quality
Monitoring Program for decomnmissioning activities. The
subseguent project license amendment (SUA-816, April 6, 1983)
authorizing the decommiszioning references the December 29,
1982 TVA submittal to NRC in establishing specific locations
for the water quality monitors. The overall program and
monitoring objectives remain unchanged as presented in these
documents. However, a change in several monitoring station
locations and the justification for these changes were
presented in the November 1, 1982-April 30, 1983 semiannual
report.

Figure C-1 delineates the present sampling station locations.

CRC Station
CRC (latitude 43 degrees, 18 minutes, 27 seconds; longitude
103 degrees, 49 minutes, 26 seconds) - located approximately
200 yards upstream from the U.S. Highway 18 bridge.

CCC Station
CCC (latitude 43 degrees, 17 minutes, 22 seconds; longitude
103 degrees, 49 minutes, 25 seconds) - located at a county
highway bridge.

CRE Station
CRE (latitude 43 degrees, 18 minutes, 23 seconds; longitude
103 degrees, 48 minutes, 43 seconds) - located approximately
halfway between the mouth of Cottonwood Creek and the
outfall for the sewage treatment plant on the left bank.

Monitoring

On May 12 of this year, movement of tailings from the mill site
to the disposal site began. Consequently, all water quality
samples collected before May 12 are designated as baseline
(pre-decommissioning) and all samples collected on or after May
12 are decommissioning samples. TVA collected 15 sets of
water quality samples during the May through October 1986
sample period, 10 sets of baseflow samples collected at two
week intervals, and 5 sets of storm event samples. Three of
the storm events occurred on dates when baseflow samples had
been scheduled to be collected. The first set of baseflow
samples was collected on May 5 and the last on October 13. The
first set of storm event samples was collected on May 9 and the
last »n October 29. Thus the first set of baseflow and storm
event samples represents baseline, and the remaining 13 sample
sets are decommissioning samples.



|
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-3

Monitoring (Cont'd)

Calculations for the baseflow samples collected at CRE on
August 25 indicated that the criteria for performing laboratory
analyses was exceeded for both turbidity and conductivity. The
violation was caused by two very high spike samples, without
which neither the turbidity nor the conductivity criteria would
have been exceeded. Consequently, only the spike samples were
sent to the laboratory for analyses. However, the spike
samples were not analyzed because they were believed to be
caused by animals in the stream rather than decommissioning
activities. The spikes occurred at 9:55 p.m. and 4:55 a.m..

No decommissioning activities were occurring during this time.
The May 5, June 30, and October 13 baseflow and four storm
event samples were composited and sent to the laboratory for
analyses. All samples were analyzed on site for pH, turbidity,
and conductivity. Laboratory analyses consistec of chlorides,
sulfates, dissolved solids, suspended solids, arsenic,
manganese, molybdenum, nickel, selenium, and vanadium. Results
are shown in Tables C-1 through C-7.

Some difficulties have been experienced with the stream
monitoring program. The cross section of the Cheyenne River
changes so often that it has proven impossible to accurately
measure flow at sampling stations CRC and CRE. Thus flow
reported for CRC are those for the USGS station at the U.S.
Highway 18 bridge and flows reported for CRE are calculated
based on adding flow for stations CRC and CCC.

Criteria for Laboratory Analyses

In accordance with the Edgemont Decommissioning License
(SUA-816), condition 14, laboratory analysis of the composite
baseflow samples is required when the calculated 24-hour
turbidity at the Cheyenne River Effects Station (CRE) is
greater than at the Cottonwood Creek Control Station (CCC) and
1.5 times greater than at the Cheyenie River Control Station
(CRE), or when the calculated 24-hour conductivity at CRE is
greater than CCC and 1.1 times as great as at CRC. These
conditions occurred on August 25 as shown in Table C-5. The
high turbidities frequently shown at the start of the 24-hour
sampling period (Figures C-4 through C-18) are the result of
sediment building up at the sampler intake, and are discounted
for the purpose of determining if the samples should be
analyzed. Three sets of composited samples are to be analyzed
annually in the laboratory even if these criteria are not met.
Spike samples (discrete high values at CRE without
corresponding high values at CRC or CCC) are also to be
analyzed. As shown in Table C-6 and Figures C-4 through C-18,
the only spikes at CRE occurred on August 25 and resulted in
spike samples being sent to the laboratory for analyses. Grab
samples were collected at each of the three sampling stations
across the stream cross section to determine if the automatic
sampler is collecting representative stream samples.
Laboratory analysis is required when turbidity varies by more
than 50 percent, or conductivity differs by 10 percent across a
cross section. The results are shown in Table C-7.

10



1.4 Results of Laboratory Analyses

Baseline data collection was completed on May 9, 1986. The
samples collected after this date are in the decommissioning
period. The results of only six of the seven sample sets sent
to the laboratory for analysis are included in this report due
to delays in analysis. The results of the seventh sample will
be included in the next report.

Table C-1 summarizes pH data for 1986. Cottonwood Creek and
Cheyenne River range from neutral to slightly basic in pH, with
all values in the expected range. There is no difference in
median baseline and decommissioning values.

Table C-2 summarizes the four non-metal water quality
parameters. Three of the six analyzed sample sets are storm
events. The other three were collected during periods of high
flow on the Cheyenne River. As reported in previous reports,
chlorides, sulfates, and dissolved solids decrease during high
stream flows, while suspended solids greatly increase. Thus
the comparisons between baseline and decommissioning samples
include both baseflow and storm flow conditions. The May 5,
August 11, and October 13 samplies are considered baseflow for
station CCC, but storm flow for the two Cheyenne River
stations. Consequently, there are nc baseflow decommissioning
samples for CRC or CRE.

A comparison of stormflow baseline and decommissioning samples
at CRE shows similar results for the two periods. The
differences at CRE are less than at CRC for each parameter and
are consistent with the expected differences due to much higher
flows measured on the Cheyenne River during the decommissioning
period (162 cfs compared to 18 cfs).

Table C-3 shows the total concentrations for the six metals
analyzed. As with nonmetals, the data are summarized as
baseflow and stormflow samples. Stormflow samples were higher
than baseflow for all parameters except selenium, for which all
samples were at or slightly above detection limits. At CRE,
decommissioning concentrations were higher for manganese,
molybdenum, and vanadium, and lower for arsenic and nickel
compared to baseline samples. There was no change in selenium
concentrations. The CRE samples were similar to the CRC
samples, thus these samples do not show any impact from
decommissiong activities.

“ible C-4 summarizes dissolved concentrations for the six
metals analyzed. Only stormflow samples are analyzed for
dissolved metals. Only three sample sets had been collected
prior to 1986. Differences between baseline and
decommissioning samples for five of the metals were small at
CRC and CRE, but very large for manganese at both stations,
with all 1986 samples below detection limits (5.0 mg/L) while
previous samples averaged 185 mg/L. Dissolved manganese at CCC
vari2d from <5.0 mg/L to 146 mg/L in 1986, indicating it will
not be useful in determining impacts of decommissioning on
water quality.

11



1.4 Results of Laboratory Analyses (Cont'd)

2.0
2.1

Table C-5 summarizes the turbidity, conductivity, and flow data
collected in 1986. High flows resulted in an increase in
suspended solids (turbidity) and a decrease in dissolved solids
(conductivity).

Table C-6 is a more detailed presentation of conductivity and
turbidity data at CRE in 1986. A comparison of the maximum and
mean values during each 24-hour sampling period reveais turbidity
spikes occurred on August 25 (maximum of 381 JTU, mean of 73
JTU). As previously indicated, these high values are attributed
to animals wading the river.

Table C-7 is a comparison of two sampling techniques. Grab
samples were collected along a cross section of the stream at the
three sampling stations and compared to the last of the discrete
samples measured by the automatic csampler. The analyses were done
five times in 1985 and nine timec ... 1986.

The average of the cross sections is divided into the automatic
sampler value to obtain the ratio shown in the sixth and eleventh
columns. A ratio of 1.00 means the cross section and automatic
samplers were identical. Except for the July 14, 1986 samples at
CCC and CRE, the two techniques agreed closely for
conductivities. Measured turbidities generally agreed at higher
values, but differed at lower values. The accuracy of turbidity
sampling during low flow conditions, when low turbidity occurs, is
suspect because of the difficulty of collecting a sample without
picking up stream sediment. At low turbidities, a very small
amount of stream sediment will greatly increase the error. The
purpose of this comparison is to determine if the automatic
sampler is providing a representative sample of the streamflow,
and to determine if the data is consistent along the cross
section. To date, the data have been similar along the cross
section and the two sampling techniques are comparable except for
very low flow turbidities.

Groundwater Monitoring

Program Description

The original groundwater level monitoring program provided for
quarterly water level measurements in 14 existing wells at the
mill site in accordance with the commitment made in the FES
(Section 4.2.6.2, pp 4-36). Since that time. the monitoring
program was expanded to some 40 wells located across the mill
site. In May 1986, a total of 37 wells were sampled as was the
case in October 1986. However, during the period, nine wells were
destroyed as a result of the decommissioning activities and
sampling begun at nine new wells. TVA will continue to monitor
the remaining wells as long as they are available.

12



2.1

2.2

Program Description (Cont'd)

TVA implemented a groundwater water quality program on August 17,
1986 to monitor impacts of decommissioning activities on the
alluvial groundwater underiying the millsite. Twelve monthly
samples will be collected during the first 12 months, and then
sampling will be changed to semiannually.

The nine wells shown in Figure C-3 will be sampled for arsenic,
chloride, nitrate, selenium, sulfate, pH, specific conductance,
and total dissolved solids. The water quality monitoring program
for groundwater is described in License Amendment No. 23, dated
October 20, 1986.

Groundwater Depth Monitoring Results

Groundwater depth data for April through October 1986 are
presented in Table C-8. Data for all wells for which data are
shown in the table are plotted on Figures C-19 through C-27 for
their respective periods of record. The monitor wells are
combined so that each figure shows wells associated with a
particular pond. The groundwater monitoring well numbers M-2,
M-7, M-8, M-11, M-12, M-13, M-14, M-102, and M-103 referenced in
license condition 14 correspond directly to the new wells which
are numbered M-115, M-120, M-113, M=111, M-116, M-119, M-110,
M-112, and M-118, respectively, in this report.

The monitor wells were examined to determine whether any
significant changes occurred to groundwater depths during the
period and whether any changes which did occur might be attributed
to the decommissioning activities. Water level changes during the
May-October period amounted to less than 0.5 foot at 16 of the 28
wel's with continuous records for the period; increased more than
0.5 foot at 6 wells; and decreased more than 0.5 foot at 6 wells.
In general, significant increases in water levels were associated
with upgradient wells recharged from ground-water originating
offsite (for example, background well M102 had the largest
increase, 2.2 feet). This typical seasonal recharge is
attributable to above normal rainfall recordec at the site during
the oeriod.

Wells which showed significantly lower water levels were, in
general, located in the proximity of Cottonwood Creek or the
Cheyenne River and reflect seasonal decreases in these surface
water systems. Figures C-19 through C-27 were examined to
determine whether the decommissioning activities during the period
had a significant effect on ground-water levels at any of the
wells. No effects on the ground-water levels are evident at any
of the wells in the vicinity of where decommissioning activities
occurred.
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2.3 Groundwater Quality Monitoring Results

The results of the first two months of groundwater quality
sampling are shown in Table C-9. The wells are generally listed
from upgradient to downgradient. M112 is a background well which
should not be affected by decommissioning activities. At the
bottom of the table is the change in concentration from August to
September. This limited data indicates that chlorides will
probably be the best indicator of change in groundwater quality,

as concentrations were virtually unchanged (less than 20 percent)
in any of the wells. Specific conductance, total dissolved
solids, and pH were also relatively unchanged. However, pH is
unlikely to be changed by decommissioning activities while
specific conductance and total dissolved solids, which measure
the same thing and should vary accordingly are so high in some
wells to mask impacts. Sulfates were consistent in all wells
except the background well. The wide flucutation in the
background well means that changes in other wells during
decommissioning could be explained a: natural fluctuations.
Changes in nitrates and selenium may be useful, although the
percentage change was large in some cases, the numbers were all
small. Arsenic variations are probably too large to be of any
use.

3.0 Sediments

3.1 Program Description

3.1.1  Millsite
Sediment samples are collected at six locations in the
millsite area as shown in Figure A-1. In addition to
analyzing these samples for radionuclides, they are also
analyzed for SO, C1, V, Ni, Mn, Se, As, and Mo.

3.1.2 Disposal Site

Sediment from two ponds (see Figure C-2) downgradient from the
disposal site area are analyzed to characterize any changes in
composition due to runoff from the stockpiles and other land
disturbances in this area. One sample per pond is collected
annually at approximately the deepest wadeable point in the
ponds. The top three inches is analyzed for grain size
distribution and the following analyses are performed for the
portion with particle sized below 63 um (silt and clay): Ag,
Al, As, B, Ba, Be, Ca, Cd, C1, Co, CO, (total), Cr, Cu, F,

Fe, Hg, Li, K, Mg, Mn, Mo, N (Kjeldahl), Ni, NO,, NO,, P
(total), Pb, pH, S, Se, SO4, Sr, V, and IZn. After baseline

is established the parameters may be reduced to key indicators
based on spoil characteristics.
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3.2
3.2.1

Monitoring Results

Milisite

Sediments were collected on June 9 and during November. The
November sediment analyses will be reported in the next
semi-annual report because it was collected in the Novomber
to April sampling period. Table C-10 contains the results
of the June 9 samples and shows the ranges of all previous
samples. Concentrations vary wideiy between sampling dates
and locations, especially for sulfates. However, baseline
concentrations of all parameters except sulfates and
manganese tended to be higher in Cottonwood Creek at the
county bridge (CCC) than at any other location. This
changeu in 1986 because concentrations of chlorides,
arsenic, and selenium were lower at this control station
than previously. Concentrations of sulfates, manganese,
nickel, and vanadium at the mouth of Cottonwood Creek (CCM)
were higher than concentrations at that station during
baseline. However, concentrations of all parameters except
vanadium were much lower at CCM than previous concentrations
sampled upstream at CCC. The mouth of Cottonwood Creek is
the first station that would be impacted by decommissioning
activities. Although one relatively high sample can not be
considered significant vanadium concentrations will be
examined closely in subsequent samples.

Table C-11 1ists the concentrations of eight parameters in
sediments along a cross section at each of the six sediment
stations, the average along each cross section, the analyzed
composite sample at each station, and the ratio of the
calculated average to the composite. At many stations, the
concentrations along the cross sections vary widely, even
when the average and composites agree. Duplicate samples
were collected at CCC and a one sample duplicate was
collected at CCM.

These samples were collected to determine if composite
samples provide as reliable a result as analyzing individual
samples along a cross section. This comparison analyses has
been done three times. A difference of less than 25 percent
(ratio of 0.80 to 1.25) can be considered good agreement,
and greater than 50 percent (0.66 to 1.50) poor agreement.
On June 7, only 31 percent of the composite samples differed
less than 25 percent from the cross section averages, and 35
percent differed more than 50 percent. These are much
poorer results than the previous two samples, when 50
percent differed by less than 25 percent, and only 23
percent differed by 50 percent.

15



3.2.1

3.2.2

4.0

Millsite (Cont'd)

A total of 56 duplicate cross section samples were coliected
on two sampling days. Using the same criteria as above, 46
percent of the duplicate samples differed by less than 25
percent, and 23 percent differed by more than 50 percent.
For the duplicate composite samples, S0 percent differed by
less than 25 percent, and 12 percent differed by more than
SO percent. These results show a better ability to
duplicate the results of a composite sample than of an
individual sample. However, a comparison of the averages of
the cross section duplicate samples shows 62 percent differ
Ly less than 25 percent, and none more than 50 percent.

Thus 1t appears that averaging individual samples in a cross
section will provide a result which is more readily
duplicated than compositing samples, and thus provides a
more reliable result.

Disposal Site

Sediment samples were collected on October 29 from the ponds
downgradient from the disposal site. Analyses of these
sediments were not available in time for inclusion in this
report, but will be included in the next report.

Changes in Water Use

To our knowledge, there has been no significant nonproject
changes in water use in the project vicinity since our
monitoring program was initiated. Therefore, no changes to
the environmental program are warranted on this basis.
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DATE *
1983 SUMMARY
1984 SUMMARY

1985 SUMMARY

1986

MAY 5

MAY 9

MAY 19
JUNE 2
JUNE 9
JUNE 17
JUNE 30
JULY 14
JULY 28
AUGUST 11
AUGUST 25
SEPTEMBER 22
OCTOBER 3
OCTOBER 13
OCTOBER 20

SUMMARY **
BASELINE

DECOMMISSIONING

TABLE C-1

SUMMARY OF pH VALUES
CHEYENNE RIVER AND COTTONWOOD CREEK

(Standard Units)

cce CRC CRE
MEDI HIGH DI HIGH _ LOV

018 28 &85 3 I &8 22 38
88 3.3 2.9 53 7.4 48 &3 56 5N
55 638 7.9 8.3 6.9 7.9 54 55 %
8.2 6.0 8.1 8.4 8.3 8.4 8.4 8.3 8.4
88 18- 18 55 &1 A% 8.3 8.0 8.3
8.3 8.0 8.1 84 53 54 8.4 8.3 8.4
5.2 7.9 8.0 8.3 8.2 8§.2 8.2 8.1 8.2
5 e D 8.2 8.0 8.0 &3 2% k2
£ %6 83 e 55 8 .5 5.2 8.9
8.0 7.9 8.0 8.4 8.0 8.3 84 5.3 04
8.4 8.0 8.2 .3 81 o2 8.3 8.2 8.3
24 5.3 62 .3 82 82 8.4 8.2 8.3
5.7 62 &4 5.7 8.2 6.4 5 5 28
8.7 7.9 8.3 5L 43 54 8.4 7.9 8.2
58 5.9 &5 18 '8 8.0 7.6 7.8
58 B 1.4 58 30 e 38 5.2 1.4
T e N s YRR £y 1.8 %
5.3 64 &9 58 50 %3 ' 48 338
8.5 6.8 7.9 8.5 6.9 8.0 5.4 5.9 80
Y- 8- ¥ 8.9 ©.9 8.0 8.5 6.8 8.0

* Twenty-four samples were collected on each date at

median value is the 13th highest vaiue.

each station; the

** Baseline is a summary of all data collected prior to May 12, 1986.
Decommissioning is a summary of all data collected after that date.



TABLE C-2

WATER QUALITY ANALYSIS

CHEYENNE RIVER AND COTTONWOOD CREEK
Non-metals (mg/L)
PARAMETER-DATE __STREANFLOW *  CCC CRC _CRE
CHLORIDE
MAY 5, 1986 CR ST 110 180 180
MAY 9, 1986 STORM 114 190 180
JUNE 9, 1986 STORM 73 150 160
JUNE 30, 1986 STORM 100 99 183
AUGUST 11, 1986 CR ST 170 50 60
OCTOBER 13, 1986 CR ST 162 110 175
SUMMARY
BASELINE ** 236 424 362
DECOMMISSIONING 126 102 145
BASEFLOW
BASELINE 248 562 444
DECOMMISSIONING 166
STORMFLOW
BASELINE 114 183 144
DECOMMISSIONING 87 102 145
SULFATFS
MAY 5, 1986 CR ST 3200 1300 1300
MAY 9, 1986 STORM 1800 1200 1200
JUNE 9, 1986 STORM 2400 1200 1200
JUNE 30, 1986 STORM 2400 950 800
AUGUST 11, 1986 CR ST 2000 450 410
OCTOBER 13, 1986 CR ST __2500 910 860
SUMMARY
BASELINE 2250 2040 1701
DECOMMISSIONING 2325 878 818
BASEFLOW
BASELINE 2295 2514 1963
DECOMAISSIONING 2250
STORMFLOW
BASELINE 1800 1210 1003
DECOMMISSIONING 2400 878 818



TABLE C-2
(Continued)
WATER QUALITY ANALYSIS
CHEYENNE RIVER AND COTTONWOOD CREEK

Non-metals (mg/L)

PARAMETER-DATE _ STREAMFLOW *  CCC CRC CRE
DISSOLVED SOLIDS
MAY 5, 1986 CR ST 5200 2400 2400
MAY 9, 1986 STORM 4800 2200 2400
JUNE 9, 1986 STORM 3800 1800 1900
JUNE 30, 1986 STORM 4200 1900 2200
AUGUST 11, 1986 CR ST 3900 1000 930
OCTOBER 13, 1986  CR ST __ 3800 1800 1800
SUMMARY
BASELINE 4264 4027 3482
DECOMMISSIONING 3925 1625 1708
BASEFLOW
BASELINE 4210 5071 4050
DECOMMISSIONING 3850
STORMFLOW
BASELINE 4800 2200 1967
DECOMMISSIONING 4000 1625 1708

SUSPENDED SOLI

MAY 5, 1986 CR ST 25 280 290
MAY 9, 1986 STORM 42 190 280
JUNE 9, 1986 STORM 4700 2900 3200
JUNE 30, 1986 STORM 65 1800 1100
AUGUST 11, 1986 CR ST 36 9300 11000
OCTOBER 13, 1986 CR ST _ _21 _ 170 130
SUMMARY
BASELINE 19 806 895
DECOMMISSIONING 1206 3543 3858
BASEFLOW
BASELINE 16 a2 35
DECOMMISSIONING 29
STORMFLOW
BASELINE 42 2143 3190
DECOMMISSIONING 2383 3543 3858

* STORM - Storm event, locel rainfall activates
avtomatic samplers. CR ST - High flow on the
Cheyenne River but not a local storm event.

** BASELINE - Includes all samples collected prior
to May 12, 1986. Decommissioning includes all
subsequent samples.
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TABLE C-3

WATER QUALITY ANALYSIS
CHEYENNE RIVER AND COTTONWOOD CREEK

Metals (ug/L)

PARAMETER-DATE __ STREAMFLOW * CCC CRC CRE _
ARSENIC
MAY 5, 1986 CR ST 4 4 4
MAY 9, 1986 STORM 4 3 4
JUNE 9, 1986 STORM 11 4 4
JUNE 30, 1986 STORM 2 4 3
AUGUST 11, 1986 @i < 1 1 1
OCTOBER 13, 1986  CR ST 4 s Sl
SUMMARY
BASELINE ** 2 5 .
DECOMMISSIONING a 3 3
BASEFLOW
BASELINE 2 2 2
DECOMMISSIONING 3
STORMFLOW
BASELINE 4 10 12
DECOMMISSIONING 6 3 3
MANGANESE
MAY S5, 1986 CR ST 270 259 294
MAY 9, 1986 STORM 412 321 432
JUNE 9, 1986 STORM 1620 2140 2430
JUNE 30, 1986 STORNM 285 645 476
AUGUST 11, 1986 CR ST 245 3240 4170
OCTOBER 13, 1986  CR ST 360 91 91
SUMMARY
BASELINE 225 497 511
DECOMMISSIONING 628 1529 1792
BASEFLOW
BASELINE 206 333 362
DECOMMISSIONING 303
STORMFLOW
BASELINE 412 786 7

DECOMMISSIONING 953 1529 1792



TABLE C-3
(Continued)
WATER QUALITY ANALYSIS
CHEYENNE RIVER AND COTTONWOOD CREEK

Metals (ug/L)

P - T LOW * _ccC CRC CRE
MOLYBDENDUM
MAY 5, 1986 @ = B «n 20
MAY 9, 1986 iR TR SR
JUNE 9, 1986 STORN 70 40 70
JUNE 30, 1986 SO < 20 < 20 < 20
AUGUST 11, 1986 CR ST 20 240 290
OCTOBER 13, 1986 CRST <_20 <_20 <_20
SUMMARY
BASELINE 35 28 25
DECOMMISSIONING 33 80 100
BASEFLOW
BASELINE 37 26 21
DECOMMISSIONING 20
STORMFLOW
BASELINE 20 33 33
DECOMMISSIONING 45 80 100
NICKEL
MAY 5, 1986 CR ST 31 14 15
MAY 9, 1986 STORM 34 15 16
JUNE 9, 1986 STORM 116 66 78
JUNE 30, 1986 STORM 22 17 10
AUGUST 11, 1986 CR ST 12 3 3
OCTOBER 13, 1986  CR ST 19 13 .
SUMMARY
BASELINE 12 23 25
DECOMMISSIONING a2 25 25
BASEFLOW
BASELINE 10 5 .
DECOMMISSIONING 16
STORMFLOW
BASELINE 34 54 59

DECOMMISSIONING 69 25 25



TABLE C-3
(Continued)
WATER QUALITY ANALYSIS
CHEYENNZ RIVER AND COTTONWOOD CREEK

Metals (ug/L)

- ST *_ cCC CRC __ CRE
SELENIUN
MAY 5, 1986 CR ST 7 1.9 2.7
MAY 9, 1986 STORNM 5.5 2.1 2.4
JUNE 9, 1986 STORN 7 2.5 3.1
JUNE 30, 1986 STORM 4.9 3 3
AUGUST 11, 1986 At & § % 3
OCTOBER 13, 1986  CR ST 6 e R
SUMMARY
BASELINE 5 4 3
DECOMMISSIONING . 2 2
BASEFLOW
BASELINE 5 5 3
DECOMMISSIONING s
STORMFLOW
BASELINE 6 2 4
DECOMMISSIONING 6 2 2
VANADIUN
MAY 5, 1986 CR ST 10 10 10
MAY 9, 1986 STORM < 10 < 10 < 10
JUNE 9, 1986 STORM 200 100 90
JUNE 30, 1986 STORM < 10 40 20
AUGUST i1, 1986 CR ST 10 670 820
OCTOBER 13, 1986 CRST <_10 <_10 <_10
SUMMARY
BASELINE 30 29 25
DECOMMISSTIONING 58 205 235
BASEFLOW
BASELINE 32 20 10
DECOMMISSIONING 10
STORMFLOW
BASELINE 10 45 53
DECOMMISSIONING 105 205 235

* STORM - Storm event, local rainfall activates
automatic samplers. CR ST - High flow on the
Cheyenne River but not a local storm event.

** Baseline includes all samples collected prior to
May 12, 1986. Decommissioning includes all subsequent
samples.



TABLE C-4
DISSOLVED METAL CONCENTRATIONS (ug/L)

PLRAMETER = DATE ccc CRC CRE
ARSENIC MAY 9, 1986 1.4 <1.0 2.9
JUNE 9, 1986 <1.0 <1.0 <1.0
JUNE 30, 1986 1.8 1.8 1.2
PREVIOUS # X 1.3 1.3
BASELINE * 1.6 1.3 1.7
DECOMMISSIONING 1.4 1.4 1.1
MANGANESE  MAY 9, 1986 <5.0 <5.0 <5.0
JUNE 9, 1986 27 <5.0 <5.0
JUNE 30, 1986 146 <5.0 <5.0
PREVIOUS 148 185 184
BASELINE 113 125 139
DECOMMISSTONING 87 <5.0 <5.0
MOLYBDENUM  MAY 9, 1986 < 20 < 20 < 20
JUNE 9, 1986 < 20 < 20 < 20
JUNE 30, 1986 30 20 < 20
PREVIOUS 20 30 < 20
BASELINE 20 28 < 20
DECOMMISSTONING 25 20 < 20
NICKEL MAY 9, 1986 12.3 <1.0 <1.0
JUNE 9, 1986 16.0 1.7 1.2
JUNE 30, 1986 16.0 5.4 4.7
PREVIOUS x5 2.0 3.5
BASELINE 5.6 1.7 2.7
DECOMMISS1ONING 16.0 3.6 3.0
SELENIUM MAY 9, 1986 5.0 2.3 1.7
JUNE 9, 1986 3.4 1.7 1.2
JUNE 30, 1986 3.6 1.2 <1.0
PREVIOUS 6.0 2.0 3.0
BASELINE 5.8 2.0 2.7
DECOMMISSIONING 3.5 1.5 1.1
VANADIUM MAY 9, 1986 < 10 < 10 < 10
JUNE 9, 1986 < 10 10 10
JUNE 30, 1986 < 10 < 10 < 10
PREVIOUS 10 23 < 10
BASELINE 10 20 10
DECOMMISSIONING < 10 10 10

* BASELINE - Includes all samples collected prior to
May 12, 1986. Decommissioning includes all
subsequent samples.



TABLE C-5

AVERAGE TURBIDITIES AND CONDUCTIVITIES
CHEYENNE RIVER AND COTTONWOOD CREEK

1986
TURBIDITY CONDUCTIVITY FLOW (CFS)
DATE CCC____CRC CRE cccC CRC CRE ccc CRC_ CRE
MAY 5 STCR * 5 87 87 4224 2280 2266 3 71 73
MAY 9 STORM 15 66 88 3800 1759 1960 * 83 86
MAY 19 ST CR 8 52 56 4185 2390 2345 B 97 101
JUNE 2 a - 3 5668 4340 4317 1 37 37
JUNE 9 STORNM 946 628 648 3403 1762 1929 30 230 260
JUNE 17 ST CR 19 428 436 3416 1222 1185 14 388 403
JUNE 30 STORM 41 259 221 3885 2318 2941 “ 162 161
JULY 14 ST CR 9 31 30 3909 3030 3116 S 77 82
JULY 28 31 170 173 2974 3045 2959 9 39 48
AUGUST 11 ST CR 2% %12 Y 3663 774 914 4 95 99
AUGUST 25 18 34 73 4271 Al64 4582 B 14 18
SEPT. 22 ST CR 24 2016 2021 2491 658 662 8 122 130
OoCT. 3 STORM 60 192¢ 1937 2886 1007 1041 15 515 530
OCT. 13 ST CR 16 151 135 3062 1526 1510 7 122 129
OCT. 20 STORM 5779 908 980 941 218 1405 e 219 huded
BASEFLOW AVERAGE 16 70 83 3786 3850 3953 6 30 34
STORMFLOW AVERAGE 1368 97 981 2983 1579 1773 13 182 171

* STORM - Storm event, local rainfall activates automatic samplers.
ST CR - High flow on the Cheyenne River but not a local storm event.

** Stream gage at CCC malfunctioned. Flow at CRE is sum of CCC and CRC.



TABLE C-6

RANGE OF TURBIDITIES AND CONDUCTIVITIES
CHEYENNE RIVER EFFECTS STATION

1986
TURBIDITY VITY
DATE MUM MINIMUM MEAN MAXTMUM MINIMUM MEAN
MAY 5 STCR* 114 58 86 2350 2070 2272
MAY 9 STORM 92 82 88 2190 1860 1960
MAY 19 ST CR 69 45 55 2400 2200 2347
JUNE 2 5 2 3 4440 4180 4315
JUNE 9 STORM 728 568 665 2180 1870 1935
JUNE 17 ST CR 568 360 438 1280 1070 1190
JUNE 30 STORM 244 180 221 3140 2740 2941
JULY 14 ST CR 67 21 30 3350 2860 3118
JULY 28 232 114 171 3080 2840 2962
AUG. 11 ST CR 5765 3660 5209 1150 720 940
AUG. 25 381 20 73 4970 4290 4577
SEPT. 22 ST CR 2314 1120 1994 890 440 676
OoCT. 3 STCR 2026 1760 1937 1120 940 1041
OCT. 13 ST CR 162 113 130 1600 1420 1511
0CT. 20 ST CR 1065 861 993 1690 1260 1405

* STORM - Storm event, local rainfall activates automatic
samplers. CR ST - High flow on Cheyenne River but not
a local storm event.



TABLE C-7
COMPARISON OF GRAB SAMPLES ALONG CROFS SECTIONS
WITH AUTOMATIC SAMPLER ANALYSES
CHEYENNE RIVER AND COTTONWOOD CREEK

TURBIDITIES CONDUCTIVITIES
GRAB_SAMPLES GRAB

AUTO. AUTO/ AUTO. AUTO/
DATE-PARAMETER SAMPLER MEAN MAX. MIN. MEAN *  SAMPLER MEAN MAX. MIN. MEAN *
cce_
MAY 6, 1985 14 5 6 A 2.9 5020 5800 5820 5790 0.87
JULY 15, 1985 1 1 1 1 1.10 5670 5900 5920 5860 0.96
AUGUST 12, 1985 1 1 1 1 0.83 5500 5380 5380 5380 1.02
AUGUST 26, 1985 1 1 1 1 1.00 6200 5830 5900 5700 1.06
OCTOBER 14, 1985 10 3 3 3 3.45 3210 3050 3070 3040 1.05
MAY 5, 1986 5 3 3 5 1.0 4170 4920 4960 4900 0.85
MAY 19, 1986 7 7 7 7 0.93 4210 4950 4990 4920 0.85
JUNE 2, 1986 3 2 2 2 1.19 5680 6063 6090 6020 0.94
JUNE 17, 1986 10 o 8 a 3530 3637 3670 3600 0.97
JULY 14, 1986 B 10 11 10 0.44 3850 5763 5800 5730 0.67
AUGUST 11, 1986 23 % % B iI.n 3820 3563 3580 3550 1.07
AUGUST 25, 1986 27 R 3 .n 4380 4627 4690 4580 0.95
SEPTEMBER 22, 19 12 10 1 8 1.24 2350 2450 2500 2410 0.96
OCTOBER 13 6 6 B 5 _0.95 2990 3013 3030 3000 _ 0.99
MAXIMUM 3.45 1.07
NININUN 0.24 0.67
MEAN 1.45 0.94
CRC
MAY 6, 1985 1 5 6 3 0.23 4800 5720 5730 5700 0.84
JULY 15, 1985 1 2 2 2 0.81 7270 7930 7970 7870 0.92
AUGUST 12, 1985 2 1 1 1 2.9 8000 6910 6910 6900 1.16
AUGUST 26, 1985 1 1 1 1 1.00 7930 8030 €100 8000 0.99
OCTOBER 14, 1985 1 2 2 2 0.50 S470 4700 4750 4650 1.16
MAY S, 1986 60 115 118 112 0.52 2380 2498 2520 2460 0.95
MAY 19, 1986 43 N . N 5 2460 2883 2920 2860 0.85
JUNE 2, 1986 3 2 2 2 1.79 4300 4757 4760 4750 0.90
JUNE 17, 1986 512 544 568 512 0.94 1320 1060 1070 1050 1.25
JULY 14, 1986 20 o % B oW 3070 4443 4460 4430 0.69
AUGUST 11, 1986 3440 4870 4970 4780 0.71 1050 643 660 630 1.63
AUGUST 25, 1986 22 W N 1IN 4650 4690 4720 4670 0.99
SEPTEMBER 22, 19 1230 1102 1120 1088 1.12 850 907 910 900 0.94
OCTOBER 13 114 108 109 107 _ 1.06 1620 1717 1800 1640 _ 0.94
MAXTMUM 2.29 1.63
NINIMUN 0.23 0.69
NEAN 1.02 1.02



GRAB SAMPLES

AUTO. AUTO/
DATE-PARAMETER SAMPLER MEAN MAX. MIN. MEAN *
CRE
MAY 6, 1985 1 1 1 1 1.00
JUNE 3, 1985 2 1 1 1 1.70
JUNE 30, 1985 2 2 2 2 0.8
JULY 15, 1985 2 2 2 $ 1
AUGUST 12, 1985 2 2 2 g 10
AUGUST 26, 1985 2 2 2 1 1.47
OCTOBER 14, 1985 1 3 3 3 0.54
MAY 5, 1986 $¢ 111 112 110 0.52
MAY 19, 1986 45 59 S9 59 0.76
JUNE 2, 1986 2 2 2 3 138
JUNE 17, 1986 504 573 584 568 0.88
JULY 14, 1986 21 B B N e
AUGUST 11, 1986 5050 5090 5190 4980 0.99
AUGUST 25, 1986 20 % -8 " 9
SEPTEMBER 22, 19 1120 1075 1087 1066 1.04
OCTOBER 13 113 104 105 103 _1.09
MAXTMUN 1.53
MININUN 0.52
MEAN 1.00

TABLE C-7
(Continued)
COMPARISON OF GRAB SAMPLES ALONG CROSS SECTIONS
WITH AUTOMATIC SAMPLER ANALYSES
CHEYENNE RIVER AND COTTONWOOL CREEK

TURBIDITIES

CONDUCTIVITIES
GRAB SAMPLES
AUTO. AUTO/
LER MEAN MAX. MIN. MEAN *
4990 5700 5760 5700 0.88
5320 5270 5310 5210 1.01
5850 5860 5870 5840 1.00
5240 5070 5130 4990 1.03
5000 4250 4260 4240 1.18
4900 4860 4900 4800 1.01
4460 4450 4500 4400 1.00
2350 2543 2600 2520 0.92
2370 2857 2890 2820 0.83
4210 4923 4960 4890 0.86
1270 1043 1050 1040 1.22
3110 4463 4510 4440 0.70
1150
4920 4780 4830 4750 1.03
890 967 980 960 0.92
1600 1603 1640 1560 1.00
1.22
0.70
0.98

The last discreet sample collected divided by the mesn of the grab samples.
Required laboratory
eanalyses is bases on the ratio of the maximum te the minimum alo.g the cross
This criteria has not been met in any sample to date.

Ratios were calculated before rounding of turbidities shown.

section at CRE.
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TABLE C-9

GROUNDWATER QUALITY
EDGEMONT URANIUM NILL SITE

WELLS
BACKGROUND

DATE - PARAMETER UNI M112 M119 NMl16 N110 Ml11 M120 M113 M115 K118

August 17, 1986
Arsenic ug/L g = 1 2 10 13 17 2 3 23
Barium mg/L 0.2 0.08 0.02 0.04 0.03 0.02 0.05 0.04 0.24
Cadmium wg/L o 0.2 0.2 0.2 0.4 0.5 0.3 6.2 0.9
Chloride mg/L 9 580 400 150 550 850 250 880 560
Chromium ug/L 11 6 2 4 5 4 5 5 12
Cobalt pg/L 340 4 6 4 10 12 2 96 13
Iron mg/L 119 0.93 0.06 2.57 1.19 0.35 0.41 0.94 15.6
Lead wg/L 6 1 2 2 2 3 1 < 1 6
Manganese mg/L 26.5 0.18 0.45 0.29 0.79 0.18 0.48 7.98 0.42
Molybdenum mg/L 0.03 0.04 0.04 0.03 0.17 0.13 0.02 0.13 0.12
Nickel ug/L 520 18 17 20 26 25 11 41 36
Nitrate mg/L 0.07 4 0.42 0.65 0.13 3.2 90 115 3.8
Selenium ug/L < 1 18 6 26 91 29 160 190 71
Silver mg/L <€0,01 £0.01 <0.01 <0.01 <0.01] <0.01 <0.01 <0.00 <0.01
Sulfate mg/L 2700 3800 4000 6500 19000 14000 2000 12000 14000
Vanadium mg/L 0.05 0.02 0.02 0.02 0.07 0.06 0.01 0.71 0.07
Zinc mg/L 0.22 0.01 <0.01 0.03 0.02 0.01 < 0.01 0.04 0.05
pH Su 6.3 6.9 78 5 7:3 6.9 - A | 7.3 7.4
Conductivity umhos/cm2 3700 6800 €400 8900 21000 20000 4500 17000 17000
Dissolved Solids mg/L 4300 6800 6900 9900 29000 23000 4000 21000 23000

SEPTEMBER 18, 1986
Arsenic ug/L 9 8 12 11 6 9 6 2 5
Chloride mg/L 9 482 400 156 588 800 208 835 585
Nitrate mg/L 0.05 3.9 0.04 0.28 0.98 $.1 40 130 $.5
Selenium ug/L 1 26 4 9 35 29 13 60 88
Sulfate mg/L 6800 5000 4300 7700 25000 14000 2100 14000 16000
pH SuU 6.1 6.7 7.4 7.5 sl % 7 6.8 7.2
Conductivity uymhos/cm2 3900 8000 7000 10000 25000 19000 4200 19000 18000

Dissolved Solids mg/L 4300 8300 6900 10000 33000 22000 3900 22000 22000



TABLE C-9
(continued)
GROUNDWATER QUALITY
EDGEMONT URANIUM MILL SITE

WELLS
BACKGROUND
DATE - PARAMETER UNITS M112 M119 H1l1l6 N110 Nlll N120 N113 M115 N118
SEPTEMBER 18, 1986
CHANGE IN CONCENTRATIONS
Arsenic b 350 700 500 10 -54 -47 200 -33 -78
Chloride % 0 -17 0 4 7 -6 -17 -5 4
Nitrate ) -29 -3 -90 -57 654 59 -56 13 45
Selenium ) 0 44 -33 -65S -62 0 -92 -68 24
Sulfate ) A 152 32 8 18 32 0 S 17 14
pH * -3 -3 -1 0 -1 3 -1 -4 -3
Conductivity * 5 18 9 12 19 -5 -7 12 6
Dissolved Solids * -3 5 -4




TABLE C-10
SEDIMENT ANALYSES

CHEYENNE RIVER AND COTTONWOOD CREEK
Concentrations (ug/g)

Cheyenne River Cottonwood Creek
BELOW MOUTH

RR  COTTONWOOD SITE OF RED County At
PARAMETER-DATE BRIDGE CREEK BOUNDARY CANYON Bridge

CHLORIDES
JUNE 9, 1986 126
PREVIOUS MAXIMUM 310
PREVIOUS MININUM 75

SULFATES
JUNE 9, 1986 1500
PREVIOUS MAXIMUM 1700
PREVIOUS MINIMUM 400

ARSENIC

JUNE 9, 1986 11 9.3 5 8.2 12 13

PREVIOUS MAXIMUM 11 14 10 13 a4 19

PREVIOUS MININUM 6.3 9.5 5.8 5.8 16 6.4
MANGANESE

JUNE 9, 1986 580 330 370 280 410 510

PREVIOUS MAXIMUM 560 400 440 240 640 440

PREVIOUS MININUM 320 370 320 220 350 270
MOLYBDENUNM

JUNE 9, 1986 11 12 gk - 1 18 15

PREVIOUS MAXIMUM 15 4 5 6 19 18

PREVIOUS MINIMUM 2 2 2 2 2 2
NICKEL

JUNE 9, 1986 17 25 13 12 50 41

PREVIOUS MAXIMUM 14 28 10 10 60 28

PREVIOUS MINIMUM 10 $ 5 5 25 20
SELENIUNM

JUNE 9, 1986 < 0.05 1.1 0.08 0.05 0.6 1.5

PREVIOUS MAXIMUM 0.6 1.4 0.4 0.4 5.2 3.1

PREVIOUS MINIMUM 0.2 0.26 0.2 0.2 2.3 0.2
VANADIUNM

JUNE 9, 1986 27 45 34 13 73 98

PREVIOUS MAXINMUM 30 21 16 18 56 94

PREVIOUS MINIMUM 10 14 10 10 41 20



TABLE C-11

SEDIMENT ANALYSES
A COMPARISON OF AVERAGE AND COMPOSITED VALUES
CHEYENNE RIVER AND COTTONWOOD CREEK
June 9, 1986

Cheyenne River Cottonwood Creek
Below Mouth At County
RR Cottonwood Site of Red County At Mouth Bridge
PARAMETER  BRIDGE _ Creek Boundary Canyon Bridge  Mouth Duplicate Duplicate
CHLORIDES (ug/g)
left 72 84 193 41 180 114 149 75
middle 83 50 70 103 51 79 84
right 140 154 310 100 50 92 112
average* 98 96 193 81 94 95 90
composite 126 132 122 111 46 172 81
avg/comp ** 0.78 0.73 1.58 0.73 2.04 0.55 1.12
SULFATES (ug/g)
left 500 970 2300 910 3300 1100 1500 2600
middle 600 460 620 670 1800 780 1900
right 2100 3900 3400 660 960 1900 3400
average* 1067 1777 2107 747 2020 1260 2633
composite 1500 220 1200 3600 2800 2400 3800
avg/comp ** 0.71 8.08 1.76 0.21 0.72 0.53 0.69
ARSENIC (ug/g)
left 12 9.7 8.2 11 14 9.7 6.4 6.8
middle 9.4 7.6 7 7.4 28 13 31
right 5 8.6 6.4 6.5 16 13 17
average* 9 8.6 7 8 19 12 18
composite 11 9.3 5 8.2 12 13 15
avg/comp ** 0.80 0.93 1.44 1.01 1.61 0.92 .22
MANGANESE (ug/g)
left 570 330 740 540 440 370 520 660
middle 490 310 300 440 600 700 650
right 280 360 500 290 450 320 440
average* 447 333 513 423 497 463 583
composite 580 330 370 280 410 510 500
avg/comp ** 0.77 1.01 1.39 1.51 1.21 0.91 .37
MOLYBDENUM ug/g)
left 10 6 | Qe 9 17 . SIER S 33
middle 10 _ SN 4 9 22 12 32
right 9 14 10 7 20 28 22
average* 10 7 5 8 20 14 29
composite 11 12 7 | TS 18 15 21
avg/comp ** 0.88 0.58 0.71 8.33 1.09 0.91 1.38



e
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TABLE C-11
(Continued)
SEDIMENT ANALYSES
A COMPARISON OF AVERAGE AND COMPOSITED VALUES

CHEYENNE RIVER AND COTTONWOOD CREEK
June 9, 1986

Cottonwood Creek

Cottonwood Site

PARAMETER __ BRIDGE _ Creek

NICKEL (ug/g)
left
middle
right
average*
composite
avg/comp **

SELENIUN (ug/g)
left
middle
right
average*
composite
avg/comp **

VANADIUM (ug/g)
left
middle
right
average*
composite
avg/comp **

13
12
13
13
17

0.75

<0.05
<0.05
0.09
0.06
<0.05
1.27

16
19
22
19
27

0.70

12
11
36
20
25
0.79

<0.05
<0.05
0.93
0.34
1.1
0.31

10
17
75
34
45
0.76

28
11
23
21
13
1.59

<0.05
.05
.18
.09
.08
17

A
~OoOO0OO0OO

42
28
49
40
34
1.17

Mouth
of Red

Boundary Canyon Bridge

NOOOOO

18
12

8
13
12

.06

.14
.05
.19
.13
.05
.53

15
13
21
16
13

.26

At County
County At Mouth Bridge
Mouth Duplicate Duplicate

50 15 13 60
72 23 62
52 44 52
58 27 58
50 41 55
1.16 0.67 1.05
0.48 0.19 0.28 0.22
1.1 0.42 1.4
3.2 2.3 3.2
0.9 0.9 1
0.6 3.9 0.78
1.54 0.60 3.8
64 10 29 70
64 31 66
77 100 84
68 47 73
73 98 83
0.94 0.48 0.88

* Averages shown may not exactly equal the average of the three cross sections

because of rounding of numbers presented.

rounding.

Averages are calculated before

** The average of the three cross section stations divided by the composited

sample.
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NONRADIOLOGICAL
SURFACE WATER QUALITY
MONITORING STATIONS
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Figure C-3
WATER QUALITY HMONITORING WELLS
EDGEMONT URANIUM MILL

~ /“' 3

PN R SRR ARt i
i F /
g o ! -
b} )
f —
«< wied " i ) /
- - - s o
- b f
o B \ o / /
8 Y e
- F 3 L ) - -~
- ¢ i) P {
\ ! 8
I { | ]
e 5 J )
« - * .




EDGEMONT SAMPLE ANALYSIS REPORT
DATE=~REMAYSS

on

< =H<HHNCOZ
'

1800 A

LEGEND: + = CCC X = CRC o= CRE

- EDGEMONT SAMPLE ANALYSIS REPORT
PATE=QEMAYSS

hanssenndie e d A A v NN RN TERRE TR TN RSN —-—_— - asaadihe o d
R R o e o oy e = e ———— S S — w——
A SRS Lame Ams camoan osiies smmas saae  aaaa | LGNSR EEEAL SBStes oond cmaiet osmmre omec odes  amamec  _peay aan

[
® 4
N
® 4+

SAMPLE NUMBER

FIGURE C-4




EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@SMAYES

0]
-
-
-

] N G A A o

: M&—W
e
T
H E
.
r
:
-
7(
i
R
R
-
4
-
R
-
" -

v Ty v W v v v v 'T . oaana  aoaay 2 v e v v r' v v v

e ie 20

LEGEND: 4+ =CCC X=CRC ¢=CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@EMAYES

<-4HOHORDCH
I e

A

1900 4

SAMPLE NUMBER
FIGURE C-4 (continued)

LEGEND: + = CCC X = CRC o= CRE



EDGEMCNT SAMPLE ANALYSIS REPORT

DATE=~QOMAYSES
6000 -
C Seee -
0
N
D 4288 4 RS R e (T B R o e 2 e
u g -
C
T 30080 -
I
v
I 2000- B & = S
T .
Y
10080 -
"]
g ciaeme oufGo. ems smaei ema | VT"V"""""'f""f"
] 1@ 2e e
SAMPLE NUMBER
LEGEND: + = CCC X =CRC o= CRE
EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@BMAYSS
7ee
600
500 ~
F
L 40@ 4
0
W 300 -+
200 ~
100 - B B e o S S
Q #ti#i:&#ii%i#t:it##;t¢¢¢
1h ey v v L4 v v v ' v Py v vy v TTV Py A v v v v
"] 1@ 2@ 30

SAMPLE NUMBER

FIGURE C-5

LEGEND: + =CCC X = CRC o= CRE



EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@8MAYSS

v

'ﬁTvvavTvv'v'vvvvvvv'vvvf'vav‘

LEGEND: + =CCC X=CRC o= CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@SMAYES

<-4HOHDBRDCH

W e e _ B

Q 1e 2 3e
SAMPLE NUMBER
FIGURE C-5 (continued)

LEGEND: + = CCC X =CRC e+ =CRE



EDGEMONT SAMPLE ANALYSIS REPORT

DATE=18MAYSS
~ 6000 -
C 5008 -
0
N PRI e S S e e L S e S S e S S
D 4000
U
c
T seee -
I
. " W B W &
I 2000 -
3
Y
1208 -
. v
"T"TT""fo"V VY"""V"V "
" e 2e e

LEGEND: + =CCC X =CRC o= CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=18MAYSS

v o—— — i TSI A R
v > P —— Prrnpiplpl—lp—n
’ N ’ v ” s wre s S v ¥ ¥ Y Py

SAMPLE NUMBER



EDGEMONT SAMPLE ANALYSIS REPORT
DATE=18MAYSS

~

bbb issisalsssrasssadossasssasld

L SCR ShM gba Ldce SR il i ichAl e s it oo o ke el e il o mui Lo dsie e e oamn b oooe L ek e o

e 20 3e

LEGEND: + =CCC X=CRC o= CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=iSMAYEE

<-4HOHBRDC -

@ | e e
v . . 4 v v '

=] e 2e 3e
SAMPLE NUMBER

FIGURE C-8 (continued)

LEGEND: + = CCC X = CRC eo=CRE



EDGEMONT SAMPLE ANALYSIS REPORT

DATE=@2JUNes

<-HH<H-NCODZON

L ENe Loas el e hat. g e oane vrfvfrfvvv'vaffvvvv'

Q 18 2e 3se
SAMPLE NUMBER

LEGEND: + = CCC X=CRC o= CRE

- EDGEMONT SAMPLE ANALYSIS REPORT
DATE=Q@2JUUNSS

SAMPLE NUMBER

b FIQURE C-7




EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@2JUNSS

81
4
“
4
E
E
4
-
4
8 !E!E :::::::::::::!E:::::
-
A
HH 4
:
-
-
-
71
L
L
4
“
-
-
K
L
o -
v v v - v L - v v ' v L4 v v v v A v ' L 2 v - v v v v v v '
e ie 20 3e

LEGEND: + =CCC X=CRC o= CRE

EDGEMONT SAMPLE ANALYSIS FEPORT
DATE=~@2JUN8S

<-“4HOHBRBCHH

1908 -
.‘W
L 4 v . L '
%] 19 20 30
SAMPLE NUMBER

FIGURE C-7 (continued)

LEGEND: + = CCC X=CRC »=CRE



EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@8JUUNSS

8200 A

5200 -

3000 -

<-H<H-NCODZON

LEGEND: + = CCC X =CRC o= CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@8JUUNSS

700
690 -
500 -
F
L 400 -
o)
W 300 -
200 -
198
. N | R N\ e A ) TSN RN TN T -—_—“—we
P ——— p—— R p—— i ————
v e v W N W T r—————

SAMPLE NUMBER

FIGURE C-8

LEGEND: + =CCC X = CRC o= CRE



EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@SJUUNES

b b sasssalassssasssaldasasssssasl

LEGEND: + =CCC X=CRC ¢=CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@QJUNEBEe

9008 -

70808 -

<-4HOHBAC -

SAMPLE NUMBER
FIGURE C-8 (continued)

LEGEND: + = CCC X =CRC e =CRE



EDGEMONT SAMPLE ANALYSIS REPORT
DATE=17JUNSS

50080 -

40080 -

P g

3288 -

<-4H<H-4NCODZONO
1
1»
|
1.

1000 4 Wittt

LEGEND: 4+ = CCC X=CRC o= CRE

EDGEMONT SAMPLE ANALYSIS REPORT
PATE=1| 7JUNBS




EDGEMONT SAMPLE ANALYSIS REPORT
DATE=17JUNSS

B
3
e ;; 2 M’X
]
o
74
]
b
.l
v v LA v v v L o, v 1’ v . Ll L v L v L L ' L \ e g . . 4 L4 v L4 . '
%] 1@ 28 32
SAMPLE NUMBER
LEGEND: + =CCC X=CRC ¢ =CRE
EDGEMONT SAMPLE ANALYSIS REPORT
DATE=1 7JUNSBS
[*1-1%1"]
SR -
700 -
T
g“-
28“04
g 4200 -
;”‘.4
2000 -
1900 -
N -~--- - - -t cccascccssasae]
) e v v v v Lo v ' - v v v N amaan . v s & ' . ameaa v v v v L L LA '
%] 1@ 20 30

LEGEND: + = CCC X = CRC

SAMPLE NUMBER
FIGURE C~9 (continued)
* = CRE




EDGEMONT SAMPLE ANALYSIS REPORT
DATE~S@JUNEs

A

A

A

<4AH<H-HENCODZON
BEEEEE
A

A

1{
1
1
.
é

LEGEND: + =CCC X=CRC o= CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=32JUNGS

708
6080 -
500 -
F
L 489 -+
0
W 380 -
e B emm e R L T A S ——
19@ ~
.d LAAAJIAAL.AALLL‘LIALLAAA
LS, i, S . S —— —— T ——_—— i T N S S G —
ﬁ"'f"'T"""ﬁ""ﬁ"Yf'
[*] 1@ 20
SAMPLE NUMBER
FIGURE C-10




EDGEMONT SAMPLE ANALYSIS REPORT

DATE=~S@JUNSS

- 9
.
-
-
e
L
o
E
a
8-
-
B
-
B
H r
o
B
-
E
74
4
4
-
-
.
-
X
-
<
e
v v v v v \ g o . acam ‘ v . v Ll > SEERe am s o . ' b v LA 5 . v v v v v
e 1e 20 3e

LEGEND: +=CCC X=CRC o =CRE

" EDGEMONT SAMPLE ANALYSIS REPORT
DATE=SR@JUNBS
seee -
8R0e -
70880 -
I.Tl 6020 -
: SP00 -
5 4000
¥ 32080 -
y 2008 -
19080 -
B R b o
‘J‘""'f""’"""""fr""TVT'
e 1@ 20 3e
SAMPLE NUMBER
8 FIGURE C-10 (continued)

LEGEND: + = CCC X =CRC e=CRE



<-4HOHBRACH

EDGEMONT SAMPLE ANALYSIS REPORT
DATE~S@JUNSS

sbsassssslasssassssalasssssisssl

LEGEND: + =CCC X=CRC o=CRE

EDGEMONT SAMPLE ANALYSIS REPORT

DATE=3SR2JUNSS
S0oee -
SR80 -
7088 -
800eR -
5000 -
4008 -
3000 -
2000 -
1090 -
B 1@ 20



EDGEMONT SAMPLE ANALYSIS REPORT
DATE=14JUL86

<-H<HAOCODZON

LEGEND: + = CCC X =CRC

EDGEMONT SAMPLE ANALYSIS REPORT

DATE=1 4JuL B8

6080 -
see -
L. 480 +
AAAJ;A.‘AI“AIL‘LAL‘LA‘LLI
") . . ., S .. s v L T W S U
"""TY"""T"'fT"T'T"'V

FIGURE C-11

LEGEND: + =CCC X =CRC o =CRE




EDGEMONT SAMPLE ANALYSIS REPORT
DATE=14JUL88

I
-]

~

R anssasnaasanshansaansasas sl sssdddiddd

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=14JUuL88

<-HOHBACHH

SAMPLE NUMBER
FIGURE C-11 (continued)

LEGEND: + = CCC X=CRC = =CRE




EDGEMONT SAMPLE ANALYSIS REPORT
DATE=28JUL 88

L€<-4H<H-NCODZON

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=28JUL &S

LECEND: + = CCC X = CRC

SAMPLE NUMBER

FIGURE C-12

* = CRE




r—————-———-———————-v-——i

EDGEMONT SAMPLE ANALYSIS REPORT
DATE~28JUL 88

N 81
E
.
-
R
R
-
<
.-
-
-
4
= 3
HH P
L
-
-
4
74
p
B
E
-
E
B
K
B
R
.
L v v v o L v . . . ' . 4 v s amowide 4 v v 2 4 . Ll 'T v v v v Ll L4 v L '
e ie 20 3e

LEGEND: + = CCC X =CRC o= CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=28JUL8S

&

A

s

A

<-4HOHBRDC
Os §
L

A

.3

SAMPLE NUMBER
FIGURE C-12 (continued)

|lEGEND: + =CCC X =CRC e=CRE



EDGEMONT SAMPLE ANALYSIS REPORT
DATE=11AUGES

s

A

A

<-4H<H-SNCOZON
SEREEE
L

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=11AUGSS

188 4

®
4”:
PR
E R 4
EE 3
-
<1b
14
.1‘

11
-4

® -

-

® -+
41
ERS
-
EE d
1*'
Iﬁh
dﬁl
<4+
<1h

® 1+
11‘
14
-
i*r

2
SAMPLE NUMBER

FIGURE C-13
LEGEND: + =CCC X =CRC o= CRE



< 1HOHBDCH

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=11AUGSS

9 4
E
-
R
B
4
4
-
8-
-
-
R
e
H 1
-
-
-
R
7 4
1
K
-
L
-
“
K
L
°1
v . ai v v \ 4 L v v v ' v e o i v v v v L ' v A LA v
e ie 20

LEGEND: + =CCC X=CRC e¢=CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=| | AUGEBS

s A A A L A

®
[

1
44
1t
414
41+
44
44
41-
14
44
4
44

®
® -4t

SAMPLE NUMBER
FIGURE C-13 (continued)

LEGEND: + = CCC X =CRC o= CRE




EDGEMONT SAMPLE ANALYSIS REPORT
DATE=~26AUGSS

<-4H<H-SOCODZON

LEGEND: 4+ =CCC X=CRC e=CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=2SAUGSS

CAMPLE NUMBER

FIGURE C-14
LEGEND: + = CCC X =CRC e=CRE




EDGEMONT SAMPLE ANALYSIS REPORT
DATE=26.UGES

Ad b b asasalsssssassnsdorasssassal

LEGEND: + =CCC X=CRC «=CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=25AUGES

~<-1HOHBRC~
L

of P eeenseeoteeeneeteees

[~} 1@ 20 3e
SAMPLE NUMBER
FIGURE C-14 (continued)

LEGEND: + = CCC X =CRC o= CRE




EDGEMONT SAMPLE ANALYSIS REPORT
DATE=~22SEPEe

€<-4AH<HANCODZON

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=22SEPS88

SAMPLE NUMBER

FIGURE C-15




EDGEMONT SAMPLE ANALYSIS REPCORT

DATE=22SEPSS
-
B
“
4
-
E
4
-
-
=
R
e
4
R
P -
K
H E
E
E
R
“
7 -
-
-
L
-
-
-
4
-
‘ .
L4 LA v v . 2 v L v b iias ' L = v v Y v L v ' .y v v .
e ie 28

LEGEND: + =CCC X=CRC eo=CRE

EDGEMONT SAMPLE. ANALYSIS REPORT
DATE=22SEP86

<-4HOHBRBCH

11.
“t
44

“« ¥
E R Jd
EE 3
4+

e v — 2
- e - o
v v v

1*.

R

"
—
]

®
A

4
44
14
+
it
'L
11
44
.

0 -+

SAMPLE NUMBER
FIGURE C-15 (continued)

LEGEND: + = CCC X=CRC e =CRE



EDGEMONT SAMPLE ANALYSIS REPORT

DATE=@30CT88

<-HH<H-SNCODZON
1 1 1 1 1

1220 o  F ittty

LEGEND: + =CCC X=CRC e =CRE

|
(
EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@30CT8e
7ee
600 -+
see 4 M
F
L 40 -
o
W 3080 4
200 -
180 A
P e e e S T
| v v L v v v L4 v v ' L L v v v L v v v ’ v v v v L v v L v
e 10 20 3e

SAMPLE NUMBER

FIGURE C-16

LEGEND: + = CCC X = CRC e =CRE



EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@30CTes

v

Abdadasssldososasssadosassassaal

LEGEND: + =CCC X=CRC o= CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=@30CTEs

90200 -
8200 -
70880 4

T

U 6208 -

R

B 500 4

I

D 4208 -

I

T 3000 -

Y
M‘MMW
1900 4

' AAAALAJ*A.LAA.LAA‘LALA
M e e e s s S T S T L
'Yv"TTY'T"T"TV'V"TVf
e 1e 29

SAMPLE NUMBER
FIGURE C-16 (continued)

LEGEND: + = CCC X = CRC »=CRE



EDGEMONT SAMPLE ANALYSIS REPORT
DATE=130CTS8

C-1IH<H-HAONCODZON

SAMPLE NUMBER

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=1S0OCTS8

LECEND: + = CCC X = CRC

SAMPLE NUMBER

FIGURE C-17

* = CRE



EDGEMONT SAMPLE ANALYSIS REPORT
DATE=«130CTe88

v

Ad s bssasalonassssssandosasasasald

LEGEND: + = CCC X =CRC = CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=1730CTE88

<-HOUHBDCH

SAMPLE NUMBER
FIGURE C-17 (continued)

LEGEND: + = CCC X=CRC e =CRE



EDGEMONT SAMPLE ANALYSIS REPORT
DATE=280CT88

<-4H<H-SOCODZONO

LEGEND: + =CCC X=CRC e =CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=220CT88

SAMPLE NUMBER

LEGEND: + = CCC, X=CRC e¢=CRE




EDGEMONT SAMPLE ANALYSIS REPORT
DATE~280CTE8

Aasasassasalossassssalosasasasal

~N

LEGEND: + = CCC X=CRC e =CRE

EDGEMONT SAMPLE ANALYSIS REPORT
DATE=220CT88

<-4HOHWBDC~

1800 | Mttty

SAMPLE NUMBER
FIGURE C-18 (Continued)

LEGEND: + = CCC X = CRC e =CRE



61-0 2and1y

T (NOd

9861 G861 pB6T

(0143d ONIENT A4 S-W ¥ P-W

noopol 00pOO0Q opooCO@oo

IHNERREN I

_—

o




0Z-0 2andyy

¢ (NOd

9861 : 86T : 86T - 0
_ | |
10
000 000 oooooooo@oo ) l@@ﬁm ﬂ
00000p0p o o 0
0 UOpgOOoo n_n__unna_ 0 iy Dconmng -
'R T
IRIrIsREtE RERpggy povvy
v v Jdna
21957 troos AP T I L :
g 1 108 4
-0 ¢ W
- QO1Ed ONTHNG A4 W19 3 7 10
E.m__a | |




1Z-0 2an31y

¢ (N0

9861 G861 bB6T

000pgnogt” 00oooog 00000@OD ool 00O0OOQM

0
0

98/¢ CIROHISIC ‘v22-D ¥ '22- '12-D

=0
™
LA |

e Tam——— 1
e
=
=
"

i




£ 3o 1
Zz-0 @2and1y

(51444 €) L (Nod

. G861 : p86T  t8ol
| | |
98/8T QIA0NISIA 62-) 4
(24 0 |
ee-1 0O
000 0 450000 0 500 -
ommm 000 O mam%ﬁa %mmm@mm Dmm @mmmmm

69 "CE

0" 0t

6e'se

40z

Ly

60"0l

8o°c

e PR g R

G S



£ 3 &
2Z-0 @2and1y

(S144d €) ¢ (NOd

G861 bB6T £867

98/0T QIA0H1SI Yo2-)

WASAATU AT AR LA T TR L

oo>@ooo 0

g

-

3 =

o A




R IR T T T T B N R e R S

£ Jo ¢
Z7-0 @2andyy

(SIHYd £) L QNOd
 BeRE  EeE . (NSl .
| | | -4 o
98/87 (IA0NLSIA 829 prige o
T 0 g ﬁ
ooooooooo ooooooo ooooo@oo 000 oooooog te M
4005 A
0000000000 0050000 000500 0 00 400 2@ 8
U j
3;31 7Yy A TR TYVIYW 2800 u
~00°C
| | |




€Z-0 2and1y

§ (NOd
9867 G867 bB6T

£86T

]

ﬂ“mgugng : @aaaag-anaggag phe B,

0 0
406000,

60"cE

80" 0E

[

00"62

[

60"o!

0's

G ST



%Z=-0 Q2and1y

AT INOd

9961 ﬂ 867 @ ba6T __ e
iy
IIIIITY o oom

"TTTTIIT 999 9gme g gy Ezdwa 100°G2

g
0o .
800%00% 0 ¢0%00 y009° 000 00%%, ¥ M
480°s1

19 9
e b
(01434 NIYNG AYO 26-D mp TN
d0°s

| |

A =30

S A =8 7



A R B

L E T H

3,00

10,90

13,00

20,00

23,00

30,40

3,00

4
L
0.5

G88 Salgt 85 paasaag gqendtbesd

P99 20000000 0009000 0 79920400
700 00@0pgog pododp? g 000%0ngy

e,

B

1984 .
MILL SITE WELLS (2 PARTS)

Figure C-25
1 of 2

1986



z 302
¢z-0 san8yg

(SI4Yd 2) STTIM 3LIS TTIN

5867 P61

000%0p 0000090,

0og 0
00 g 0 0o .

000005p,0° 000°000 00000mO0 g Cpofoal
0

7¥y
98/8 QIAOHISIT ET-D




T a0

= Y

3,0

16,00

13,80

20,00+

23,00

36,98

3,00

e <

ALL WELLS DESTROYED DURING PERIOD

< PO
ti? (ﬁ? tﬁ‘ ci1
o e TS TV
—a Cas

00000 9% 00000000 000000 009

%ﬁﬁﬁﬂ.’l LY QQQAAMQ aaﬁgﬁﬂﬁ M&amﬁ

BE0868E 589 BEBAARR aangans 0oHBE
| J |

» s .
SAND TAILINGS WELLS

Figure C-26




A N B

DE™ 7

2,00

0 k162 NEW PLOTTING & WELLS 4
16,00
0 ¥i1? w
& W103 48
1.0 ¢ w118 :
20,00 golg? -
uUU
25099 00 e
¢
30,0 4
AT 1984 1985 1986

BACKGROUND WELLS

Figure C-27



D. BIOLOGICAL
1.0

1.1

2.0

Terrestrial

Approximately 8,900 yd® of topsoil were excavated in two
areas tc provide additional space for stockpile of shale
material. The first area is along the south side of the
present shale stockpile and the second area is along the west
side of the disposal basin.

Changes in Land Use

There have been two minor changes in land use outside of the
control area. A culvert was installed in the ditch along the
county road and a service road was constucted to the fueling
station of the support facility for improved access. This
construction will have little impact upon the surrounding area
and is located on the maintenance yard, therefore, no
environmental monitoring program will be needed for these
changes.

Agquatic

Benthic samples were collected at four sites on the Cheyenne
River and Cottonwood Creek during June and October 1786. Fish
samples were collected at the same locations on the same day
that benthic sampleswere collected.

Sampling Locality

Surface waters in the Edgemont vicinity are inhabited by a
variety of aquatic biota. Abundance and diversity of species
in streams in the area are greatly influenced by stream
hydrology, i.e., minimum flow; number, frequency, and
seasonality of floods; and, percent coverage and depth of
winter ice formation. In the study area, Cottonwood Creek is
a perennial stream which drainsan area south of the town of
Edgemont into the Cheyenne River. One monitoring station
(Station 5) is upstream of the mill property and a second
(Station 4) is on the mill property at the confluence of
Cottonwood Creek and the Cheyenne River. MWater depth is
generally less than 0.5 meters and width varies from 0.5-2.0
meters. Mud and sand substrate dominate.

The Cheyenne River originates in eastern Wyoming and i-
classified by the State of South Dakota as suitable for
propagation of warm-water,semipermanent fish life; 1imited
contact recreation; wildlife and stock watering; and
irrigation. The river varies seasonally from isolated pools
two to six meters wide to a flowing river 30 meterswide.
Depth ranges from zero to two meters. Sample Station 3 is
upstream from the millsite with Station 6 located several
kilometers downstream from the millsite and confluence with
Cottonwood Creek. The substrate in the Cheyenne River is
primarily sand.
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Aquatic Macroinvertebrates

Aquatic macroinvertebrates were collected utilizing a 0.1 square
meter (square-foot) Surber sampler at the four stations (Figure
D-1). Four replicate samples were taken at each station in water
less than 0.4 meters deep. Detailed site descriptions are in the
November to April 1983 semiannual report (TVA 1983).

Samples were preserved in formalin, placed in plastic containers,
and shipped to Dr. James A. Gore, University of Tulsa, for
identification. Aquatic macroinvertebrates were identified using
the following literature: Baumann et al, (1977); Beck (1979);
Brown (1976); Burch (1982); Edmunds et al, (1976); Leech and
Chandler (1956); Mason (1973); Morihara and McCafferty (1979);
Pernak (1978); Peterson (1960); Schuster and Etnier (1978);
Szczytko and Steward (1977); and Wiggins (1977)

A total of 21 taxa were collected in the two quarterly samples
(Table D-1). Species collected are found throughout the great
plains and more specifically the Cheyenne River and its
tributaries. June samples showed the highest number of taxa and
numbers per unit area at Station 6 and Station 5. Station 3 on
the Cheyenne River upstream from the millsite had the fewest
species and numbers present.

During the October sampling, Station 5 (upstream from the
millsite) on Cottonwood Creek had the highest number of species
and individuals per unit area. The other three stations showed a
paucity of species reflecting large population decreases in the
Cheyenne River and the mouth of Cottonwood Crec:.. This decrease
may be due to perturbations in the flow of the Cheyenne River or
to other unknown factors but does not appear to be due to any
influence of decommissioning activity because Station 3 upstream
from the millsite also had reduced numbers.

Fish

During the June and October sampling periods, species present
were found during previous collections. The plains minnow, sand
shiner, and plains killifish continue to comprise the majority of
the catch. Species present and numbers collected at each of the
stations showed no effects of decommissioning activities

Although not found during regular sampling, the State listed
threatened plains topminnow (Fundulus sciaticus) was found on and
just upstream of the millsite on July 15, 1986. Nine individuals
were found on the the millsite and 12 upstream from the site
boundary. On September 8, 1986, the entire reach of Cottonwood
Creek to the upper site boundary was seined to collect the plains
topminnow for relocation to an area upstream from decommissioning
activities. Efforts were concentrated in the area to be cleaned
p during the fall and winter 1986-1987. A total of four plains
topminnows were collected and moved




Table D-1

Aquatic Macroinvertebrate Assemblages Collected Near Edgemont,
South Dakota - June and October 1986

June 1986
Station
Taxa : SRR P, 5

_October 1986
Station

Annelida
Niadidae
Nias sp.
Ephemeroptera
Caenidae
Caenis similans
Brachycerus nr. Prudens
Trichoptera
Hydroptilidae
Hydroptila occidentalis
Ceratopsyche bifida
Cheumatopsyche sp.
Leptoceridae
Oecetis sp.
Hydroptilidae
Hydroptila sp
Coleoptera
Elmidae
Dubiraphia sp
Diptera
Chironomidae
Pupae
Polypedilum halterale
Polypedilum fallix
Polypedilum sp
Pentaneura sp
Orthocladius sp
Psectrocladius
Ceratopogonidae
Bezzia-Probezzia grp
Tipulidae
Tipula sp
Simuliidae
mulium vittatum
Simulium sp
Mol lusca
Gastropoda
Physa sp

Average Number

Individuals/




Table D-2

Species Composition and Number of Fish Collected in the

Cheyenne River and Cottonwood Creek

During June and October 1986

June October

Station Station
Species - TR S Mk 3 e 3 6
Flathead Chub (Hybopsis gracilis) N S e - e -
Plains Minnow (Hybognathus placitus) - S T e 46 123 69 74
Sand Shiner (Notropis stramineus) X -5 3 S4 141 80 77
Longnose Dace (Rhinichthys cataractae) TG e SHeR - - -
Plains Killifish (rundulus kansae) 2 20 W $ N % B
River Carpsucker (Carpoides carpio) . K W - - = -
White Suc:er (Catost?nus cqg?:rsqgi) Hi tal S - - - -
Green sunfish (Le s cyanellus) -, G s - 4 - 2
Channel catfish (gctaiurus punctatus) R e - v 2

- = not collected
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ENVIRONMENTAL AUDITS

No State audits were conducted during this monitoring period. An
internal audit of decommissioning activities was conducted during the
period July 28 through August 28, 1986, with the onsite portion of the
review occurring on July 30 and 31. Only one audit finding was observed
and it concerned the lack of a Spill Prevention Control and
Countermeasures Plan (SPCC) at the project. This situation has since
been rectified as the SPCC plan was put in place on November 26.
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General

Appendix 1|

Radiological Procedures

All the radiochemical and instrumental analyses were conducted in TVA's
Western Area Radiological Laboratory (WARL) located in Muscle Shoals,
Alabama. Alpha and beta analyses were performed on Beckman Low Beta II
or Tennelec LB 5100 low background proportional counters. For all
uranfum results, natural uranium is assumed to have a specific activity

of 0.677 pCi/q.

Samples of soils and sediments are routinely counted for

uranium and radium with germanium detection systems. If sufficient
quantities of samples are not obtained or if there are quest’ons
concerning the gamma spectral results, uranium or radium analyses of soil
and sediment samples may be performed by the technigues listed below.

All other samples are routinely counted for the appropriate radionuclide

as follows:

2 Uranium:

2. Th-230:

3. Ra-226:

4. Po-210:

5. Pb-210:

Chemical separation is performed on the sample, and the
results are measured on a Gerald-Ash Model 26/000
fluorimeter. Results are reported in p-mpg of uranium per
unit of sample.

Chemical separation is performed on the sample, and the
results are counted on a Nuclear Measurement Corporation
PC-5 internal proportional counter or Tennelec L8 5100 low
background proportional counter.

A radon de-emanation technique 1, used on the sample. It
is then counted in a scintillation counter using a Lucas
Cell.

Chemical separation is performed on the sample; it is then
electroplated and counted on by alpha spectrometry.

Chemical separation is performed on the sample, and the
daughters are allowed to ingrow. The sample is then
electroplated and counted by alpha spectrometry.

The detection capabilities for environmental analysis given as the
nominal LLD are listed in Table A-26.

A1l LLD values are calculated by the method developed by Pasternack and
Harley as described in HASL-300. Factors such as sample size,

Al-1



decay time, chemical yield, and counting efficiency may vary for a given
sampie; these variations may change the LLD value for the given semple.

Data were entered in computer storage for processing specific to the
analysis conducted. The data obtained by germanium detectors for uranium
and radium were resolved using the appropriate analyzer software Pata
obtained using other systems were resolved using calculational techniques
on an HP-1000 microcomputer.

TVA's WARL facility participates in the Environmental Radioactivity
Laboratory Intercomparison Studies Program conducted by EPA-Las Vegas.
This program provides periodic cross-check samples of the type and
radionuclide composition normally analyzed in an environmental monitoring
program. Routine sample handling and analysis procedures were employed
in the evaluation of these samples The results received during calendar
year 1986 are shown ‘7 Table A-27. The +3c limits based on one
measurement were divided by the square root of 3 to correct for
triplicate determinations.

The environmental monitoring results show that concentrations of
radioactive materials are generally below MPCs listed in Table A-28.

Atmspheric

Air<¥articulate Sampling Procedures

Air “low rates are calibrated once every 6 months in accordance
with established procedures. When changing the filter, all
appropriate flow and timing information is recorded before
removing the air particulate filter from the sample holder. The
filter is carefully removed by the edges only, using tweezers,
and placed in an appropriate container (that is. an envelope or
plastic bag). A new filter is placed on the filter holder, and
the starting time and flow are recorded All appropriate time
and flow information accompanies the filter to the laboratory in
addition to the regular label features.

Radon Sampling Procedures

Initial development--Initally three track etch detectors were
mounted at each of the five atmospheric monitoring stations

Each cup is positioned inside a field canister designed to
protect the detectur from the elements tach field canister is
mounted at a height of about 5 feet with the open mouth of the
canister facing down The field canisters are identified as A,
5. &y C At the end of the first month, detector A is changed
out, with detectors B and C changed out at the end of the second
and third months, respectively For the initial period, detector
A was in the field for one month, detector B for two months, and
detector C for three months Every month thereafter one of the




1.2.2

2.0
2.1

3.0
3.1

4.0
4.1

cups is changed out at each location, so that each detector
represents a 3-month monitoring period with overlapping periods.

Routine Changeout--Each month one of the three track etch
detectors is changed out at each station. The field detector is
removed from the canister and replaced with an unexposed
detector. The date, time, and location are recorded, and the
detectors are packaged for shipment to the vendor for
processing. Any abrormalities are noted.

Vegetation
Vegetation Sampling Procedures

Vegetation is cut or broken at ground level and placed into a
plastic bag. Vegetation representative of the type normally
consumed by animals in the pathway to humans is sampled.
Approximately 1-2 kilograms (enough to fill a 45 x 50-cm plastic
bag) is obtained for complete analysis. The sample container is
sealed and labeled with the sample type and location, date, time
sample was collected, and the name of the sample collector.

Soil
Soil Sampling Procedures

Soil is collected by removing the top 5 cm (2 in.) of soil from
an area of about 100-150 cm® (15-23 in.?). This is done by
removing one large plug or two to five smaller ones. If a
“cookie cutter" or auger type soil sampler is available, it is
used. The sample is placed in an appropriate container (that is,
plastic bag) and sealed. All samples are double bagged to reduce
the likelihood of breakage. A label indicating the type of
sample, sampling location, date time of collection, and the name
of the collector is attached. .

Sediment
Sediment Sample Procedures

Sedimentary material from the stream bed is scooped up with a
small (approximately 1/2-1iter) container along transects across
the stream, with three to five discrete sample sites along each
transect. After settling, excess water is decanted from the
sample. The sample is transferred to a strong plastic bag or a
I-11ter (l-quart) widemouthed plastic bottle. Bagged samples are
double bagged and/or placed into a separate plastic container to
prevent breakage. The container is sealed securely with tape. A
label is attached denoting the type of sauile, sampling location,
date and time of sample collection, and the name of the sample
collector.

Al-3



5.0
5.1

5.2

6.0
6.1

Water
Surface Water Sampling Procedures

Surface vater is collected either from the stream bank or by
wading in the stream. A clean piastic bucket is used to retrieve
all portions of the sample. The bucket is rinsed well (with
water similar to that to be sampled) before collecting each
sample. The bucket is either attached to a rope, tossed cut into
the stream and retrieved, or the bucket is dipped below the water
ievel and allowed to fill. Care is taken to ensure that debris,
stream bottom, or other materials are not allowed to contaminate
the sample. Four liters (1 gallon) or more of sample is
transferred to a 1-gallon container or, if appropriate, a 2 and
1/2-gallon container and labeled with the sample type, location,
date, time of collection, and the name of the collector. A
cubitainer or similar plastic container is usually used for the
water samples.

Groundwater Sampling Procedures

Groundwater samples are taken by pumping water from the well or
by lowering a container into the well and taking a grab sample.
The pump method is vsed when practicable. When this method is
used, the well is pumped for at least a few minutes to allow it
to stabilize before sampling. At least 4 liters (1 gallon) of
sample is collected and labeled as outlined in the section on
surface water sampling.

Direct Radiation (TLDs)
Direct Radiation Sampling Procedures

Bulb-type Victoreen manganese-activated calcium fluoride
(Ca,F:Mn) thermoluminescent dosimeters (TLDs) are used to
determine the gamma exposure rates. The TLDs are provided by
Radiological Control (RC). The TLDs are placed at the designated
locations and secured with electrical tape. The TLDs are
deployed as close to one meter above the ground as is practical.
The date, time, location, sample collector's name, and TLD
numbers are recorded. Recovered TLDs are returned to RC in
Muscle Shoals, Alabama, where they are annealed and read with a
Victoreen Model 2810 TLD reader. The values are corrected for
gamma response, self-irradiation, and fading with individual
gamma response calibrations and self-irradiation factors
determined for each TLD.
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