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CRITERIA

Basic criteria adopted for the South Dakota/rLiD rzziation level
certification program will be drawn from two established sources.

A. U.S. Surgeon General's Guidelines for Granc Junction,
Colorado, dated July 27, 1970.

B. U.S. Environmenta) Protection Agency's Reccmmanciticns 1o
the State of Florida, dated June 8, 197¢.

Criteria 2}

Any weighted indoor Working Level (WWL) cetermine. il it &8
0.02 WL (including background)-shall be classified as exizsl™"¢
level the Administrator of the EPA has found accessetie in g3 8
the increzséc long term risk of lung cancer in the expised saselation.
See Note below.
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Criteria 32

1f 2 weightad indoor working level measurement exceacs 0.0i5 WL,
an 2dditional set of measurements shall be macde on 2nother ¢z 10 verify
such & rezcing to determine acceptability of existing rezsigznzes. ALl

mezsurements taken will be averaged to determing thé awe.

Note: When annuzl average air concentrations of radsn decay products
are less than 0.02 WL, remedial action recuirec t
concantrations to as low as reasonably achievedie tevels should
be taken.



METHODOLOGY 1

(For existing residences)

Ir determining acceptability of 2 resicence for federally
suzories financing in Zdgemont, South Daxcte and vicinity, the State
will perform indoor radon daughter measurements in the following mannar:

B
-

r ezzh mezasurement an air sample having 2 minimum volume of
1iters will be drawn throuch 2 23 millimeter Millipore Type AA
1zer having a pcre size of 0.80 microns. fter an appropriate
~io¢ of decazy, tne filter will ba counted for alpha activity

<~ 2 scintillation counter. The racon dzughter concentration in

~xing Levels (WL) will be calculated and recorded.
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Closes Rzading (HCR) shall be mezce in 2 ground floor or
om after the residence has been sealed for a minimum
nree (3) hours. Sealed means that all windows, doors,

yants are closec. To meke the measurement, The Stzte
1 enter the residence, opening the entry dcor oniy %o
shat equipment and staff mey enter. 1f the HCR exceeds
hen 2 House Open Reading (HTR) will be taken.
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\ Reading will be mace in the seme locaticn where the
The HOR will be mece while the room is being venti-
nermz) level using aveilable doors, windows, fans, etc.,
fresh outside air. Such ventilaticn shall be in use for
imom of 15 minutes before the HOR is taken.
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fach reacing (HCR and HOR) will receive the following weignting:
7/12 HCR + 5/12 HOR = WWL

Tre W20 shall then be used to certify 2 given resident's acceptability
for furwner feder2) financing considerztion. In the fdgemont aresz
seven monins are chosen as precluding the use of outside ventilation

due %o inclement weather.

The w2ignted indoor working level procedure may be bypassed by making
a "mous2 closed reading” to maximize conditions (worst case) to deter-
minz accestability directly if the working level determination falls
below 0.02 WL.

an al:ernate method of determining acceptzbility of a residence is
+=2 yse of data acguired by measurement with a Radon Indoor Progeny
Integrating Sempling Unit (RIPISU). RIPISU datz will be cerived
fesm 2 minimum sampling time of 60 hours. RIPISU data acquired in
+he seriod between November 15 and April 1 cen be substituted for
she 423. RIPISU datz acguired between June 1 and September 30 can

be sudstisuted for the HOR.
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(For Uncevelcped Vacant Land)

Fuzure recizticn exposures in structures built on a given tract of
12né can be infiuences by certain conditions. These can be largely
cnaracterized by answering the following questions.

. 1s the land mineralizec with gzological formztions that contain
yranium ceczy chein elements in varying amounts?

2. 1s tne unse-lying geslogy sufficiently disturbed by fracturing,
tunneliing or otner perturtzticns which can enhance radon seepage
and ¢iffusizn to the ground's surface?

E2s *n2 iny

.
{mnected «f

- -

slzved TTEsk 4T
118

N
uranjgm €S

n reclzima¢, graded or previously
end/or copper slag that contains
ying amounts?

-

i, Wily the busiging materiels used in subsegquent construction of a

grrucsu=e ¢~ & gives tract of vacant lanc contain & sufficiently
low enoucn level srenium deczy chain elements? (Normally, this
i tne case if non-waste materials are used in fabrication of
builcing materials.)

ermining sczzztability of a given tract cf land for its utili-
fezzrz’ ., finznced project site in Ecgement, Scuth Cekota

2 will handle each evaluztion &nd certification on a
~is is due to the complexity of parameters that need

(o W RS

1. gammz scintiliometer grid surveys;

samz1ing and ground cering for radicanalytical deter-

ar o= scintillation cell monitoring of raden diffusion
greund suriaces;

LS
(g
4 i
~
)
2
O

L. use of aerizl racicmetric cr other radicanalytical data to determine
existing backjrounc gamme radiation.

Cze Figures 1 anc 2 7or clarifying data, definitions and depictions

concerning this protocol.
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S March 13, 180 HShapar
CHAIRMAN JCook
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q Elva Leins
ﬁPb EATrager

The Farsrable Gary Hart, Chairman S RScarano
Sutccittes on Nuclear Regulation ; Elva Leins
Cormitize on Environment and Public Works SECY80-0159
United States Senate CA

washingtcn, D. C. 20510

Cezr Yr. Chairman:

This Tetter is in response to your January 16, 1980 request for information i
cn "EC activities concerniny the health and safety of residents near the

Edczmort uranium mill. In the following, we outline the problem and the

éprrcpriate solution as perceived by the RRC.

There are two concerns related to the Edgemont mill tailings: one concern
ras %o do with the decommissioning of the mill site, and the other is related
to th2 clezenup of offsite tailings. The inactive Edgemont uranium mill site,
including the tailings, must be decommissioned in an acceptable manner. The
Edczmart uranium mill is under an active source material license to the
Terness2e Valley Authority (TVA), and the NRC is currently preparing an

envirornsental impact statement (EIS) regarding TVA's proposed plan to decom-
mission the mili site. The proposed decommissioning plen includes moving the
tailings ¥rom the mill site to an impoundment at a location more remote from
the rasidents of Edgemont. This proposed impouncment wculd meet present NRC
criteria. Ve feel this part of the problem is being resolved in a timely
marner. TVA is now completing the purchases of th2 new impoundment site to
sJpocrt the start of decommissioning work during the 1920 construction
se&scn.

ihe cleznup of all offsite tailings locations which were identified during
the courss of our activities related to the environmental review of decommis-
sicring the Edgemont mill involves a two-step process. The first step is to
corsizt2 the radiation measurement and evzluation procram to determine what
rarzciel action is necessary. Second, the remedizl acticn program must b
carriad out. >
Es scu ncted in your letter, we have been working with the Environmentzl
Frctezticn Agency (EPA), TVA and the State of South Dakota on the radiation
rezsuretent program in Edgemont to define the extent of the offsite cleanup
credlzm. The initial mezsurements are proceeding cn the basis of evaluating
thtze siructures suspected of having the most sicnificant problem. The
resyits of redon daughter measurements race insic2 houses suspected to be
cortzminated with tailings revealed significantly high levels of exposure to
cicuzzirts of one of the houses. This houss has teen vecated, and we are
war«<ing to cemplete the screening program as quickly as possible to determine
whicn cther suspected structures have significant radon daughter levels,
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The Hornorable Gary Hart -2 -

{nitial radon dauchter grab sample screening of the renmaining suspected

lorg-term monitoring progrém will follow to determine if remedial action will
n::essary for any torderline cases. Of the already monitored structures,
ly the one noted above had radon daughter levels sutrficiently high to

uire the residents to move out.
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The ronitoring has prograssed to the point of identifying five structures
that are likely to recuire some type of remedial action. OCnly one of these
(the ona evacuated) is suspected to have tailings beneath the structure;
tailings at the other locaticns zppear to exist around the structure where
t.~/ czn be easily removed. We would estimate that no more than about ten
cdiiticnal locations will have tailings near, but not under, the structures.

Hh o
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st significant problem in reaching a final solutien to the problems at
e tailings use locations in Edgemont is that no one agency is clearly
13ible for performing the extensive monitoring required or for taking
e~edial actions which micht be identified. V2 have requested the
t ant of Energy's (DCE) assistance in this matter by letter dated

y 16, 1620 (copy enclosed). Iile have not yet received a response, but
s of DOE have indiceted that ;Here may be legal constraints that would
ude their assistznce 1n this matter. We are discussing with other
ral agencies tha cuestions of who should adninister the remedial actions
how ‘"'y should be funded. However, it should be roted that federal
15
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znce for remcdicl actions at the Edcenant site is not provided for in
znfum 1911 Tailings Radiation Control Act cf 1978.
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icn answers your Juestions on this matter. If we can be
s*suance in the future, p]ecse contact ne.

cpe this informat
"y &

o 5
cf eny &

Sincerely,

En: osure:
ettar to R, Clusen, DCE, fm
¥. Dircks dated January 16,

sc..res should be cr~p1eted by +he end of liarch 1230. A more ccmprehensive

-

1620 Identical letters sent to: Senator George
McGovern
scc: Puth €. Clusen, DOE Senator Alan Simpson
Richard M. Freemazn, TVA Senator Larry Pressler
Cleared with a1l Cmrs. by SECY C/R
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MEMORANDUM FOR: Edgeront Remedfal Action Program Files (FIN Ho. B-22'l7}‘

FROM: Greg G, Eadie ks /W)‘A/
Uranium Recovery Licensing Branch

SUBJECT: REMEDIAL ACTION PROGRAM FOR EDGEMONT, SOUTH DA S

Background

At the request of the U, S. Muclear Regulatory Cormission (NRC), the
town of Edgemont, South Dakota and vicinity was surveyed in early
November 1978 to determine if uranfum mill tailings from the former
Edgemont Uranium Mi1l had been used for off-site construction purposes.
The U. S. Environmental Protection Agency (EPA) conducted the surveys
using a specially shielded gamma radiation detection system mounted in 2
van type motor vehicle. A similar survey had been conducted by the EPA
in 1971-72 and comparison of results between the two surveys (1.8,
1671-72 and 1978) indicated a total of 60 possible tailings use Tocations
in the area. However, there is a possibility that additional tailings
use locations exist since the mobile van system has inherent detection
problems, such as shielding and response time factors, which essentially
1imit this system's use and require rore detailed garma radiation
surveys at each suspect location.

In December 1979, the EPA provided Radon Frogeny Integrating Sampling
Units (RPISU) to the State to conduct measurements of working Tevels
(WL) inside those structures fdentified as garme ancmalies (i.e., ebove
backoround radiation levels). As of June 10, 1930, the following
distribution of WL's has been reported for 31 structures surveyed (note
that not all of these structures are garma anomalies).

>0.104L -~ & structures
>0.05WL -- 5 structures
>0.034L -~ 6 structures
»>0.0154L -- 4 structures
less than 0.015lL -~ 12 structures

300870005

-~ | | ]
OF I E B L el mcn e et e e e s T o e 0 @ S e e —
|

| | |
SURNAME D | 0__-____<---_-_-__.---,_-__--____-___-_;__._,________j,_____-__ o
' ; | ‘

OATED® | __ o ____

e - ——————— - - = =~} = —— - ——— - —— . ———

NRC Form 318 (2-76) NRCM 02040 D U.S GOVEANMENT PRINTING OFFICE: 1976634782

......

B e

-....,:...,.,N.,.,,,.__.......,........
PR AT S B R SRR



Also, the Department of Housing and Urban Development (HUD) has become
involved in requiring a grab-WL sampling at any structure in Edgemont

prior to guarantying federal mortgage monies. Therefore, in order to

fully assess all possible locations having elevated radiological conditions,
the following programs, as shown in Figure 1, shall be conducted in the
vicinity of Edgemont, South Dakota:

I. Grab Working Level Measurements (HUD/EPA Protocol)

A grab (1.e., brief sampling time of about 5 minutes or a 10 to 20
liter volume) sample to determine the radon progeny concentrations
(in HL) should be completed using the Thomas method for analysis.
This grab WL sampling shall be conducted based on the HUD/EPA 1
protocol (see Enclosure 2) in the following manner:

1. The structure must be in the "closed-up" condition (1.e., all
doors and windows shut, and no air conditfoning or heating
systems in operation) for at least 3 hours prior to sample
collection.

2. The grab WL sample shall be collected in the area of longest
occupancy, e.9., the bedroonm or finished basement area of a
residence, or the mafn working area of a cormercial building.

3 1f the inside grab WL exceeds 0,033 WL, such a structure shall
then be resampled, If upon confirmation of a value in excess
of 0.033WL, that structure shall be considered for the engineering
assessment,

4. If the grab WL is between 0.01 and 0.033WL, a definitive gamma
radiation survey and/or soil sampling programs shall be completed
as discussed below,

5. If the grab WL {s less than 0.010¥L, the structure shall be
cleared and will not require further radiological assessments.

1I. Garma Radiation lMeasurements

A portable gamma survey meter (e.g., micro R meter ) shall be used
to complete the gamma radiation measurements both inside and outside
of the structure. This survey meter shall be cross-calibrated with
a Pressurized lonization Chamber (PIC) in order to provide realistic
exposure measurements. This survey shall be designed to detect the
presence of any possible residual radicactive material under,

within or around the structure., A map shall be provided indicating
all locations having above background radiation levels. This

survey need only be performed once for each structure.

1 I ! T
| | | | |
C“"CED:,_ ______________ S Sy ,,___________-_;_____________f________________1 __________ | =

SURNAME B> | |

B o o e W e oo o <A S i RIS o 45050 o <% 0l ST S - s 1 i s _+___-_ e A I e A et
| a

OAT | |
I el i i e 2 o o o e i Y Sl gy s e i PR

NRC Form 118 (2-76) NRCM 02040 B U5, GOVEANMENT PRINTING OPFICE: 1976=638w782

R e e e T T S ——
e R s



| | .o.:"‘ » ::,9

ITI. Long-term Radon Progeny Sampling

Long-term radon progeny sampling using either the Radon Progeny
Integration Sampling Unit (RPISU) or the Measurement of Daughters
(10D) sampling unit may be required in any structure having a grab
WL in the range 0,01 to 0.033!L and a radiaticn survey indicating
the presence of residual radfoactive material or an exposure rate
less than 20 wR/hr above background. Such leng-term radon progeny
samples shall be collected for at least 100 hours, every other
month, for at lease six samples during a yearly cycle.

IV. Soil Sampling

Soil sampling, both surface and at depth, shall be completed at , i
specified Tocations to determine the concentrations of uranium F&
decay chain series radionuclides (e.g., uranium, radium-225, thorium- i
230 and Tead-210). The lower 1imit of detection shall be at least i
0.50 pCi/gram of sofl for radium-226 analysis which shall be used -

to determine compliance to the regulatory standards. Sore-hole il
logging to determine the presence of radium-226 at depths of up to R
8 feet may also ba required, s

V. Engineering Assessment Lg

An engineering assessment shall be completed at each stucture vpich -
exceeds the EPA's standards for uranfum mi11 taflings cleanup

(1.e., as proposed in 40 CFR 192 of an annual averace WL greater

than C.015, or having radium in soil greater than 5 pCi/g, or a

garma radiation exposure rate in excess of background of 0.02

mR/hr). The assessment shall provide a detailed map of all residual 5L
radioactive material deposits and volume estimates. Such information 7
may be obtained by garma radiation survey technigues, bore-hole
logging technigues, or soil sampling and analysis.

D S

Original Signed by
Greg G. Eadie ;
Uranium Recovery Licensing Branch Vi
Division of Waste Managment

Approved by:  Original Signed by
RoSs A. Scarano, chief

e ot i

Enclosures:
1. Figure 1 ,
2. Interim HUD/South Dakota Radiatfon Survey Protocol
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FIGUFE 1 REMEDIAL ACTION PROGRAM FOR EDGEMONT, SOUTH DAKOTA
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Mr. R. Perkins WMUR ¢/f REBrowning
Battelle Pacific Northwest Laboratory project wM-40 “JBMartin
P. 0. Box 999 PDR  GWKerr
Richland, Washington 93352 DCS X
Dear Mr. Perkins:
- Enclosed for your review is the plan we have developed for the off-site

remedial action program at Edgemont, South Dakota. An earlier version
of this action plan was reviewed by your staff informally and comments
were incorporated. Please note that the grab working level measurements
noted on page 2 of the plan are compatible with the HUD/South Dakota
Radfation Survey Protocol.

We expect to be able to inftiate the pmgram shortly and would like to
have your concurrence in the plan by September 2, 1980.

Sincerely,

original Signed BYS

John B. Martin, Director
Division of Kaste Management

Enclosure:
As stated

Identical 1tr sent to those , A bR TR e g o
-on the attached list. - L e
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LIST OF ADDRESSEES

Mr. James R. Richardson
Commissioner

State Planning Bureau
Pierre, South Dakota 57501

cc: Mr. Ralph Shell, TVA

Mr. Gerald J. Hannon

Regional Administrator, Authorized Agent
Region VIII

Housing and Urban Development

1405 Curtis Street

Denver, Colorado 80202

cc: M. Taranowski
Housing and Urban Development
451 Seventh Street
Washington, D.C. 20410

Dr. David Rosenbaum
Deputy Assistant Administrator
for Radiation Programs
U.S. Environmental Protection Agency
401 M Street, SW
Washington, D.C. 20460

cc: Mr. John Geidt
U.S. Environmental Protection Agency
Region VIII l
1816 Lincoln Street , |
Denver, CO 80203
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AUG 19 1980 PDR RAScarano
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NMSS r/f GGEadie
WM r/f REBrowning
JBMartin

MEMORANDUM FOR: Edgemont Remedial Action Program Files (WM-40) :
FROM: Gregory G. Eadie f /
' Uranfum Recovery Licensing Branch % i :

{0yl
SUBJECT: MEETING WITH BPHL TO DISCUSS REQUIREMENTS OF 3
REMEDIAL ACTION PROGRAM FOR EDGEMONT, SD

E ATTENDEES: R. A. Scarano - NRC
G. G, Eadie - HRC
R. Perkins - BPHNL

r N. Wogman - BPNL
P. Jackson - BPNL )
PLACE: WMUR - Willste Bldg., Silver Spring, MD
TIME: 9:00 a.m, to 4:00 p.m. on August 14, 1980

This meeting was held to discuss the program requirements under the SOW
(B-2217) {ssued to Battelle Pacific Northwest Laboratories for the
remedial action program for Edgemorit and vicinity, South Dakota. The
following items were discussed in detail:

1. Statement of Work (B-2217) work regquired for each of the four
tasks and the overal]l reporting requirements.

2. Housing and Urban Development (HUD) requirement and the grab-
Working Level protocol. : :

3. Engineering Assessment reports such as the ARIX, Inc. reports
for 19 structures in Edgemont, SD.

4, NRC's remedial action program,

5. Priority 1isting of B structures to be scheduled for remedial
action.

The following ftems were agreed upon at this meeting:

1. NRC will expedite the issuance of the SOW (B-2217) and funding
authorization by August 23, 1980.

2. BPNL will prepare a draft Form 189 response for the SO (B-2217)
and transmit to NRC for approval by August 27, 1930.

OFFICE D
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3. BPHL will evaluate the HUD grab-L protocol with res?ect to
air sample volume and filter type to assure reasonab e
at the 0.015 WL value, A letter report shall be {ssued
discussing results and conclusions, %

4. BPNL will proceed to develop the written protocols for grle

. rqdiation surveys, and soil sampling and analysis techniques.

5. BPNL will check into the possibility of initfating sub-contracts

for such tasks as engineering assessments and also the construction/

clean-up remedial engineerin? werk., WRC will check with TVA
and the State regarding available construction firms.,

6. BPNL will obtain legal opinfon on the need for "release forms"
from owner/occupant of residence in order to gain entry to
perform radiological surveys, soil sampling, etc,; to perforw
engineering assessments; and to perform the actual remedial
actions, HRC legal staff will review such BPAL legal documents,

7. A tentative date of the week of September 8, 1950 vas set to
. have BPHL personnel, and mobile laboratory and equipment
arrive in Edgemont to initfate the remedial action program,

8. A tentative date of September 2, 1980 was set to have NRC,

"' BPNL and the state meet in Rapid City, SD to discuss the
Edgemont remedial action prgoram; to be followed on Septerber 3,
1980 by a "Town Hr11 Heeting” 1n Edgemont for the press and
general public vorcirning the remedial action program.

Originel Signed By¥

Gregory G. Eadie
Uranfum Recovery Licensing Branch
Divisfon of Waste Management

cc: R. Perkins - BPNL
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Department of Health - LY P

DIVISION OF ENVIRONMENTAL HEALTH
Joe Foss Building

Pierre, South Dakota 57501

(605) 773-3329

January 14, 1981

John McGrath

State Agreements Program
Office of State Programs
U.S. NRC

Washington, D.C. 20555

Dear Mr. McGrath:

On September 18, 1980, I assumed the responsibilities of the

State of South Dakota's Radiation Control Program Director. There-
fore all duties associated with the Edgemont Uranium Mill,

Edgemont off-site cleanup project, and radiation activities in
general are performed by myself and staff.

If you have any questions, please contact this office.
Sincerely,
Vi . .
/
Uiy LA
Randy Brich
Environmental Specialist III

Radiological Monitoring Program

RB/drn
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Dr. N. A. Wogman, Manager
Radfological & Inorganic
Chemistry Section
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Battelle Pacific Northwest Laboratories

P. 0. Box 999
Richland, Washington 99352

Dear Dr. Wogman:

1981

DISTRIBUTION: WM-81-90
roject e WM-40
Mil1l File 426.3

FIN B-2216
WMUR r/f
WMUR c/f
WM r/f
NMSS r/f

é
GEadie ,,(,/w“ /
HPettengill
RAScarano
REBrowning
JBMartin

BFisher

I have reviewed your monthly report for the "Environmental Cleanup Standards"
(B-2216-0) for January 1981, and have the following comments:

1. The proceedings of the January 21-22, 1981, Workshop on
“Radfological Surveys in Support of the Edgemont Cleanup
Action Program" should be finalized and forwarded no later
than March 15, 1981, to the NRC for review and concurrence.

2. The following comments apply specifically to your draft protocol
to field test the track etch device and the use of the RPISU
as detailed in the "Procedure for Long-Term Radon Progeny

Measurements."

(a) Page 1, lines 7 to 10:

(b)
substitute:

Page 1, 1ines 12 to 15:

The RPISU shall be considered

to be the standard instrument for measuring radon progeny
concentrations; however, upon the approval of the NRC, other
devices which yield measurements of comparable accuracy to
those provided by the RPISU may be substituted for the RPISU.

Delete these two sentences and

"The minimum sampling time necessary to ~

obtain a valid RPISU measurement shall be a total of 100
hours for sampling using one or more RPISU sampling heads.
Since there is frequent plugging of the RPISU samplina head
(e.g., due to heavy cigarette smoking by the occupants),
which results in short sampling periods less than the
required minimum time, more than one RPISU sampling head
may be used to obtain the required minimum sampling time

of 100 hours,

If more than one RPISU sampling head has

been used to obtain the minimum total 100 hours of sampling,
the valid measurement shall be calculated from the time
weighted average of all the individual RPISU sampling head

measuraments as follows:

................... B e
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ke = g 31!1
T

where ---

WL = time weighted Working Level R
ty = sampling time for ith szople

Wy = Working Level for 1th sample

T =t ¢+ ty oo t, = total sample time which must be
greater than 100 hours

(c) Page 1, 11nes 16 to 27: Delete these sentences and substitute:
“In order to compare working levels, as measured by the RPISU
versus the track etch device, one track etch device shall be
placed in each residence for the entire bimonthly period
corresponding to the RPISU bimonthly sampling schedule.
Therefore, the six bimonthly track etch results will be
directly comparable to the required six bimonthly RPISU
measurements. Another separate track etch device shall be
placed for the entire year in each residence in order to
provide an estimate of the animal average Working Level
based on continuous monitoring using a track etch device.
Hence, the annual average of the six bimonthly integrated
RPISU measurements may be compared to the average of the
six bimonthly track etch device results and to the resuylt
from the track etch device which was exposed for the entire
one-year perfod. A minfium of 50 reference structures shall
be used for these comparisons between the RPISU and the track
etch device If these measurements indicate that the track
etch provides annual average working levels of comparable
accuracy to those provided by the RPISU, track etch devices
may be used instead of the RPISU {nstrument subject to the
approval of the NRC.

The field testing of the track etch device shall utilize the Terradex -

Type F (detector in a filtered cup) since this configuration minimizes

the uncertainties due to radon progeny ‘disequilibrium and to exposures

from airborne particulates such as uranfum ore dust. Since the

available calibratfon data indicates that the Terradex Type F

track etch device has only been calibrated for determining radon

concentrations, PNL's procedure for cross-calibrating the track

etch device to provide Working Level determinationsn?i.e.. radon

progeny concentrations) as discussed above must sti1] be documented

and approved before the NRC would authorize the substitution and

use of any track etch device instead of the RPISU instrument.




Dr. N. A. Wogman

These considerations were discussed with V. W. Thomas on February 23, 1981;
but 1f you have further questions on these matters, please contact me on
(301)427-4541,

Sincerely,

Original signed by

Gregory G. Eadie
Uranfum Recovery Licensing Branch
Division of Waste Management

cc: R. Perkins, PNL

P. Jackson, PNL
V. W. Thomas, PNL

3/5/81
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SUMMARY AND CONCLUSIONS

This Draft Environmental Statement (DES) was prepared under the direction of the staff of the
U.S. Nuclear Regulatory Commission (NRC) and issued by the Commission's Office of Nuclear
Material Safety and Safeguards (NMSS). The Department of the Interior (DOI), Bureau of Land

t, has been designated a cooperating agency in this action and has reviewed this
Statement before its publication.

1. This action is administrative.

2. After an assessment of concerns and alternatives and the addition of conditions related to
the proposed decommissioning project operations, the proposed action permits the decom-
missioning of the cxistin? uranium mi11ing facilities at Edgemont, South Dakota, including
removal or cleanup of mi1] buildings, removal of tailings sands and slimes from the
mil]l site, and removal of contaminated sofl from the mil]l site and local environs.

It is estimated by TVA that approximately 2.1 x 10® MT (2.3 x 10% tons) of tailings and
an undetermined amount of contaminated soil will be removed from the mill site.

It is also proposed that all radioactive materials, removed in the course of carrying out
the proposed action, be transported by truck and/or slurry pipeline to .n impoundment,
Tocated about 3.21 km (2 miles) southeast of the mill site, constructed especially to
ensure containment of such waste for the foreseeable future.

The project area that will undergo major land disturbance consists of 207 ha (514 acres)

[1ncluding 104 ha (258 acres) at the disposal sige, 12 ha (30 acres) for the haul road to

be constructed between the mill and disposal sitd, and the 86-h (213-acre) mill site],

plus the potential removal of at least 17 ha (4] acres) of ponderosa pine and surficial

soil east of the mill site and an unestablished, but small, area of surficial soil in the

((‘.otto::nod cwmity. The latter two areas have been contaminated by windblown tailings
see Fig. 3.3).

A1l disturbed areas will be reclaimed and revegetated. The title to the tailings disposal
site will be transfarred to State or Federal entities so that any future use can be con-
trolled to ensure the health and safety of the public.

3. Concerns receiving special attention are l1isted in detail in Sect. 1.5, "Results of the
Scoping Process. These concerns include staff, public, and individual issues for which
analysis and ass ;sment were necessary. The major categories of concern were that

a. radioa..:ve waste disposal should be accompiished in a manner that would prevent
potential human exposure for the foreseeable future;

b. mitigation measures to eliminate or reduce adverce effects caused by the project
should be planned and implemented;

¢. monitoring of project operations shall be adequate to rapidly detect any health
and safety or environmental problems, either onsite or offsite, so that additional
mitigation measures could be instituted as needed;

d. present and potential radiological releases and exposures to both the general
public and occupational workers should be analyzed and project operations planned
to keep such exposures as low as reasonably achievable;

e. project impacts on surface water and grcundwater should be considered and
mitigating measures planned to eliminate or minimize potential problems;

f. project impacts on air quality be reduced as much as possible;



g. the socfoeconomic effects of the project be fully considered; and

h. all feasible alternatives for decommissioning and the effects of such
alternatives be considered.

For the proposed decommissioning project, the following alternatives were considered:

a. Alternative of no action: this alternative is not legally or morally permissible.

b. Alicrnatives for decommissioning: the staff considered
¢ mil] site decomm'ssioning alternatives,
* alternative met: “4s of tailings disposal,
¢ alternative taiiings disposal sites,
® alternative disposal impoundment designs,
® alternative seepage control measures, and
¢ waste transportation alternatives.

The staff evaluated the applicant's proposed decommissioning plan in relationship to the above
dlternatives. The staff conclusions and recommendations are as follows:

For the proposed tailings management plan (Sect. 2.2.3.7):

a. The staff considers the proposed tailings disposal site (alternative C1) to be
adequately remote from people.

The proposed tailings disposal site and impoundment cover design procvide adequate
long-term protection from wind erosion.

t i te. The

The conceptual design to prevent long-term water erosion apoears adequa

staff would require that detailed engineering studies be performed and submitted for
NRC review and approval before final construction.

The staff would require that the tailings impoundment embankment be designed to meet
the requirements of NRC Regulatory Guide 3.11, "Design, Construction and Inspection
of Embankment Retention Systems for Uranium Mills" thereby ensuring embankment
stabi'ity even under plausible earthquake conditions.

Present evidence indicates that the bottom of the proposed tailings impoundment is
separated from the nearest confined aquifer by about 170 m (560 ft) of relatively
impermeable shales. Therefore, the contamination of a major aquifer by seepage from
the impoundment is considersd remote. The staff would require that the applicant
either demonstrate that the shales forming tae proposed impoundment base and siues
have a maximum permeability of less than about 1 x 1077 cm/s (0.1 ft/year) or install
a clay liner meeting this permeability standard over the base and sides of the impounc
ment,

1 ion requirements,

If a clay liner is required, the applicant will define foundat _

detenn1nz whether subdrains and filters are needed, and establish criterja for clay
emplacement and submit detailed emplacement plans to tne NRC for approval.

The staff would also require the applicant to dewater the tailings during emplacement
to the maximum extent reasonably achievable. The applicant will design a dewatering
system and submit the final design to NRC for approval before construction and
installation. Recovered fluid can be used to supplement water used in the slurry
transport system, thus minimizing groundwater use.

With these provisions, the staff is of the opinion that seepage from the impoundment
would be minimal and pose no threat to water resources.

iv




9.

The staff is of the opinion that the applicant's plans to minimize windblown transport
of tailings during project operations are generally acceptable. The staff would
require that a formal interim stabilization program to control dusting during opera-
tional and reclamation periods be submitted to NRC. This program shall include
periodic documented inspections and monitoring to confirm the adequacy of the
stabilization methods implemented.

The thickness of the proposed final impoundment cover would minimize the potential
for root or burrowing penetration into the tailings and would reduce enhanced gamma
radiation to below background levels. Radon exhalation would be reduced to levels
approaching background (see Sect. 4.1.9).

With the implementation of the proposed plan as modified by the staff requirements, the staff
concludes that all of the NRC performance objectives for tailings management would be met and
that this is the preferred alternative of the staff.

For the more general aspects of the project:

The mill buildings deconmissioning plan proposed by the applicant (i.e., selective
docor;twination and/or disposal in the tailings impoundment) is acceptable to the
staff. .

The staff found onsite stabilizationof tailings to be unacceptable. Of 25 sites
considered for offsite disposal, the staff considers alternative site 2 (C1) as the
best overall choice (see Sect. 2.2.3.3).

This site eliminates transportation impacts on public roads. The site is amenable
to tailings sands transport by slurry pipeline, which minimizes the use of fossil
fuel and the increase in fugitive dust from truck transport. (This is the site
evaluated in the preceding discussion of the proposed tailings management plan.)

The staff approves of the applicant's general plan for mill site decommissioning

but recognizes that there will be increased erosion and sedimentation downstream of
the site, particularly during the stormflow events. The staff believes that, follow-
‘ng stabilizatfon of the streambanks, sediment levels in the stream will return to
background levels.

The staff approves of the applicant's proposal to stabiTize the streambed and
provide aquatic habitat. The staff, however, considers 10°-bank slopes and plowing
and discing along the stream for shrub plantings to be undesirable. The staff
prefers erosion to shape the stream banks in a natural manner, with minor use of
riprap where necessary. The staff recommends that the applicant work in cooperation
with the South Dakota Department of Game, Fish, and Parks.

The seed mixture for revegetation of the mill site and disposal area appears
appropriate for expected site uses. The staff will require that the seed mixture for
revegetating the haul roads and storage and borrow areas accommodate wildlife as well
as provide livestock forage.

The applicant reports that sufficient suitable topsoil exists at the disposal site
for reclaiming all disturbed areas. The applicant would Tike the option of us1n?
topsoil from other areas, if this option is cost effective. The staff position is
that use of topsoil from the disposal site is environmentally preferable to disturbing
additional land. To open new borrow areas, the applicant must clearly justify the
need.

The staff conclusion is that the applicant's proposal is generally satisfactory, and with the
requirements specified in the above evaluation and conditions listed below, the staff concurs
with the proposed project operational plans.
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5. From the analysis and evaluations made in this Statement, it is proposed that in the
license amendment authorizing decommissioning of the Edgemont mill and site, the applicant
be required to conform to the following conditions: :

The applicant shall implement the monitoring programs specified and recommended
in Sect. 4.2 and develop and submit for review an Environmental Monitoring Program
designed to evaluate the radiological impacts of the action.

"rhos‘agpm‘:a;t shall implement the mitigation measures specified and recommended
n t. 4.3.

The applicant shall establish a program that shall include written procedures and
instructions to control all decommissioning activities.

Before engaging in any activity not evaluated by the NRC staff, the applicant shal)
prepare and record an environmental evaluztion of such activity. When the evaluation
indicates that such activity may result in a significant adverse environmental impact
that was not evaluated or that is significantly greater than that evaluated in this
Environmental Statement, the applicant shall provide a written evaluaticn of such
activities and obtain approval of NRC for the activities.

If unexpected harmful effects or evidence of irreversible damage not otherwise
identified in this Statement are detected during construction or operations, the
applicant shall provide to NRC an acceptable analysis of the problem and a plan of
action to eliminate or significantly reduce the harmful effects or damage.

6. With these specific requirements and conditions and conformity with other local, Stats,
and Federal regulations, the expected environmental consequences are as follows:

As a short-term consequence, total suspended particulates may exceed State and Federal
standards during project operations under adverse weather conditions. This increase
would not be expected to result in harm to plants, animals, or humans. Monitoring
will provide early detection of such events, and all practical mitigation is planned.

Land disturbance will occur on 207 ha (514 acres), plus an undetermined amount of

land [including at least 17 ha (41 acres)] from which removal of windblown tailings is
required. Portions of this land will not be subjected to reclamation for up to

seven years. Following successful reclamation, there will be a net gain of 52 ha

(127 acres), plus the undetermined acreage presently contaminated by windblown
tailings, available for use. This {s because the present mill site (86 ha (213 acres)]
will be available for use, while the impoundment at the disposal site will only
eﬁm:ss 34 ha (86 acres). However, the disposal site will be available to indigenous
- e.

The maximun amount of groundwater to be used for the project is 1.29 x 10° m?

(105 acre-ft) over a five-year period. This will not affect local or regional
supplies., After decommissioning, the water in the alluvium under the - >claimed

mill site will remain chemically contaminated (mostly sulfate) and unfi¢ for potable
use. No significant seepage is expected at the disposal site.

surface water (runoff) may be temporarily affected by increased sediment loading.
At the mill site, earth-moving activity will be controlled to trap runoff on the
site. A sediment pond will be used at the disposal site. The decontamination and
reclamation of Cottonwood Creek may result in sediment transport into the Cheyenne
River. This transport will cause no effects not already present from normal
erosion.

The project will provide up to 90 jobs at peak level. Because unemployment rates
are low and project operations are scheduled for only six months each year, most
employees are expected to be in-migrants. Therefore, the housing and community
services will undergo stress. Federal monetary assistance has been requested to
aid in mitigating impending impacts.

vi
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The primary impact to terrestrial biota will result from temporary loss of habitat.
However, the mill site is already highly disturbed, and the proposed disposal site is
not considered to be unique wildlife habitat. Therefore, even the temporary con-
sequences are considered minor. After reclamation, all the affected land is expected
to be improved beyond its present state in this regard.

Aquatic biota in the reach of Cottonwood Creek through the mill site will be destroyed.
After reclamation, the diverse aquatic community upstream will repopulate the mill
stt:. No aquatic effects of consequence are expected from other decommissioning
activities.

The following table shows the predicted annual environmental dose commitments (EDCs) to the

local population resulting from decommissioning operations for periods during and after the
decommissioning. These doses are compared with the estimated dose from naturally occurring
background radiation. As can he seen from the table, the predicted dose from the decommissioning
operations is less than that from natural background in all categories.

8

The position of the NRC is that, after weighing the environmental, economic, technical, and
other benefits from decommissioning the Edgemont mill and site against the environmental
and other costs and considering available alternatives, the action called for under the
National Environmental Policy Act of 1969 (NEPA) and 10 CFR Part 51 is to permit the
applicant to proceed with the project as described in this Statement, subject to all
requirements and conditions presented above.

vii



Predicted snnual environmental dose commitments (EDCs) to local population within 1.6-km (1-mite) radius of the
mull site resuiting from cleanup operations st Edgemont and disposal site

100-year EDCs (person-rem/year)*

Bronchial epithelium®
Decom- Postdecom-
s - e imsion’
EDCs |

from natural background
Fiatio of total annual

regronal population

dose to that from

natural background® 04 0.003 0s77 0.003 07127
*Doses to the whole body, lung, and bone are those resulting from the releases of U238, U-234, Th-230, Re-226, and Pb-210 particulates.
®ahalation doses to

mummmmmmmg’mnodemMm‘
“Background doses are based on the local population size of 2000.
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1. PURPOSE OF AND NEED FOR ACTION

1.1 INTRODUCTION

This Draft Environmental Statement (DES) is issued by the U.S. Nuclear Regulatory Commission
(NRC), Office of Nuclear Material Safety and Safeguards (NMSS), as a result of a decision by
the Tennessee Valley Authority (TVA) not to pursue renewal of Source Material License SUA-816
for the continued use of existing uranium milling facilities at Edgemont, South Dakota.
Consequently, decommissioning of the mill and mi ] site are required under NRC rules and
regulations, and alternatives for conducting these activities are the subject of this Environ-
menta] Statement. This document has been prepared in accordance with Commission Regulation
Title 10, Code of Pederal Regulatioms (CFR), Part 51, which implements requirements of the
National Environmental Policy Act of 1969 (NEPA; PL 91-190).

The principal objectives of the NEPA process are to build into the agency decision-making
process an appropriate and careful consideration of environmental aspects of proposed actions
and to make environmental information available to public officials and citizens before deci-
sions are made and actions are taken. The process is intended to help public officials make
decisions based on an undgerstanding of environmental consequences and to take actions that will
protect, restore, and envance the environment.

The NEPA states, among other things, that it is the continuing responsibility of the Federal
Government to use all practicable means, consistent with other essential considerations of
national policy, to improve and coordinate Federal plans, functions, programs, and resources to
the end that the nation may

e fulfill the responsibilities of each generation as trustee of the environment for
succeeding generations;

e assure for all Americans safe, healthful, productive, and aesthetically and cuiturally
pleasing surroundings;

e attain the widest range of beneficial uses of the environment without degradation, risk to
health or safety, or other undesirable and unintended consequences;

e preserve important historic, cultural, and natural aspects of our national heritage and
maintain, wherever possible, an environment that supports diversity and variety of indi-
vidual choice;

e achieve a balance between population and resource use that will permit high standards of
1iving and a wide sharing of 1ife's amenities; and

e enhance the quality of renewable resources and approach the maximum attainable recycling
of depletable resources.

Pursuant to the above responsibilities and in accordance with 10 CFR Part 51, the NRC Office of
Nuclear Material Safety and Safeguards has prepared this detailed Statement based on the
foregoing considerations with respect to the application to decommission the uranium mill and
mill site at Edgemont, South Dakota.

In accordance with 10 CFR Part 40, Section 31, the applicant has submitted an Environmental
Report! (ER) to the NRC to support the decommissioning application. In conducting the required
NEPA review, Commission representatives (the staff) met with the applicant to discuss items of
information in the £R, to seek additional information that might be needed for an adequate
assessment, and generally to ensure that the Commission had a thorough understanding of the
proposed project. In addition, the staff sought information from other sources to assist in

1«1
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the evaluation, conducted field inspections of the project site and surrounding area, met with
State and local officials charged with protecting State and local interests, and conducted a
public scoping meeting to identify the significant issues to be analyzed in depth. On the
basis of the foregoing activities and other such activities or inquiries as were deemed useful

and appropriate, the staff has made an independent assessment of the considerations ifi
in NEPA Section 102(2). S

1.2 SUMMARY OF THE PROPOSAL

On August 16, 1974, TVA purchased an existing mill [together with mineral rights on about

41,000 ha (101,000 acres)] in Edgemont, South Dakota. Because the mill siuqdm not meet

present NRC criterfa for siting of uranfum mills, TVA proposes to decommission the mill as .
described below.

Approximately 2.1 x 105 MT (2.3 x 10° tons) of tailings were produced at the Edgemont mill from

1956 to 1972. These tailings, highly contaminated soil, building equipment and debris will be

removed from the Edgemont mil] site to the proposed tailings disposal site approximately 3.2 km

(2 miles) to the southeast. :

At the disposal site, a diversion system will be constructed to divert uncontaminated offsite
runoff around the disposal area during operations, an impoundment dike will be constructed
across the lower end of the site, and the disposal area will be excavated into shale to provide
sufficient volume to contain the contaminated material,

Contaminated material will be removed from the mill site by trucks and a slurry pipeline. A
slurry pipeline will be used to transport up to 80% of the sand tailings present at the site.
Structures and equipment destined for burial and any remaining contaminated materials will be
removed by trucks over specially constructed haul roads.

Reclamation of the disposal site will involve covering the contaminated material with-a clay
cap, overburden, and topsoil. At the mill site, it is expected that borrow material will be
required for reclamation, some of which is expected to be obtained from the disposal site. The
mill site will be recontéured and topsoil will be added; the site will then be revegetated. It
is expected that docomuﬁonin? activities will result in the release of the mill site for
future use possibly subject to land use control measures.

Details of proposed procedures and viable alternatives to the proposed action are discussed in
later sections.

1.3 FEDERAL AND STATE AUTHORITIES AND RESPONSIBILITIES

The applicant presently holds a Source Material License (SUA-816) which may not be terminated
until the licensee has complied with NRC requirements to protect the public health and safety
during and after decommissioning. Moreover, the Uranfum Mi11 Tailings Radiation Contral Act of
1978 ?PL 95-604, November 8, 1978) establishes the role of the NRC in establishing and enforcing
requirements for the decontamination, deconmissioning, and reclamation of sites, structures,
and equipment used in conjunction with tailings by-product materials (in this case, uranium
mill tailings).

The TVA is subject to Executive Order 12088 (ref. 2), Office of Management and Budget Circulars

A-78 and A-81, and Executive Order 11752 (ref. 3), all of which relate to the prevention, con- .
trol, and abatement of environmental pollution in Federal facilities, as well as certain provi- .
sions of the Clean Air Act, as amended;* the Clean Water Act, as amended;® the Solid Waste

Disposal Act, as amended;® and the Safe Drinking Water Act amendments to the Public Health

Service Act;’ all of which relate to the applicability of various Federal, State, interstate, .
or local air, water quality, and solid waste standards. TVA is also subject to the requirements '
of Office of Management and Budget Circular A-95 (ref. 8), which ensures that major projects

are coordinated from the point of view of community impact and land use planning with State and

local agencies, and is required to ensure that any action it takes conforms with the policies

and guidelines of Executive Orders 11988 and 11990, which concern floodplain management and

wetland protection.
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Table 1.1 identifies the permits, licenses, or approvals that will be required to perform this
decommissioning in addition to NRC licensing action; the granting or approving authority; and
any remarks regarding the status of these permits, licenses, or approvals.

Table 1.1, Applicabls permits, licenses, or approvals®

Permits, licenses, or approvals

Granting or approving suthority

Status

Approval for disposal of nonradiological
demolition solid wastes (i.e., roofing,
lumber, blocks, brick, metal, etc.)

Approval for disposal of domestic
or municipal-type solid wastes
(i.e., paper, garbage, glass, etc.)

Approval for disposal of miscel-

" | y
“hazardous” and/or “‘problem”
solid waste (e, oils, grease,
caustics, etc.)

Section 404 (dredge and fill permit)
401 Caertificaion (dredge and fill permit)
Historical clearance

Threstened and endangered
species consuitation

Prevention of Significant
Deterioration of Air Quality
Preconstruction Review
(fugitive dust)

National Pollution Discharge
Elimination Standards permit

Approvsl of plans and
specifications for water
poliution control facilities

Stats of South Dakota, or local
authority

State of South Dakota or local
authority

Environmental Protection Agency
(EPA), State, and/or local authority

U.S. Army Corps of Engineers

State of South Dakota

State Historic Preservation Officer

Advisory Council on Historic
Preservation

U.S. Fish and Wildlife Service
(Department of Interior)

EPA Region VII1®

EPA Region VIii

South Dakota Department of
Environmental Protection

Approvals will be pursued upon
identification of waste types,
estimated quantities, and
disposal site selection

Approvals to be obtained

Approvals will be pursued upon
identification of wasts types,
estimated quantities, and disposal
site selection

Undetermined at present
Undetermined at present
Clesrance secured
Need not expected

Compieted

Will be submitted as appiicable

Permit application will be submitted
as applicable following finalization
of design and mitigation plans

To be submitted as applicable
following finalization of design
and mitigation plans

*8LM-TVA land negotiations are not a part of the permitting process.
® Authority could be State of South Dakota, Department of Environmental Protection, Office of Air Quality, if State implementation
Plan revisions incorporating the Prevention of Significant Deterioration prowvisions of the Clean Air Act Amendments of 187 are

spproved prior 1o permit issuance.

1.4 NEED FOR ACTION

Congress has found (PL 95-604, November 8, 1978, cited as the Uranfum M1l Tailings Radiation
Control Act of 1978) that uranium mill tailings located at active and inactive mill operations
may pose a potential and significant health hazard to the public if not properly controlled.
Protection of the public health, safety, and welfare requires that every reasonable effort be
made to provide for the stabilization, disposal, and control of such tailings in a safe and
environmentally sound manner to prevent dispersal of tailings, to minimize radon diffusion into
the environment and to prevent or minimize other environmental hazards from such tatlings.

Title [ of the act cited above requires that remedial action be taken at 22 abandoned and
unlicensed tailings sites to ensure the safe and environmentally sound stabilization of
tailings and residual radioactive materials.
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The Ed nt Uranium Mi11, although a licensed facility, has not operated since August 1974,
The mi11 and taflings on the site thus present a similar potential health hazard to the public
as do those on many of the abandoned sites for which remedial action has been mandated by
Congress.

Title I1 of the Uranfum Mi11 Tatlings Radiation Control Act of 1978 authorizes the NRC, after
the effective date of the act, to enforce on new licenses or anensin? actions decontamina-
tion, decommissioning, and reclamation standards for uranium mill and mil) tailings sites.

The applicant's source material license (SUA-816) is on timely renews] and was amended to
require submission of a decommissioning plan for the Edgemont mil] and associated tailings.

The Tennessee Valley Authority has committed to comply with the NRC branch position on perform-
ance objectives for taflings management? and the NRC guidelines for facility decontamination.!®

Because TVA no 1on$or pro! s to mi1] uranium at this site, the expeditious disposal and
stabflization of mi1] tatlings and contaminated material in a safe and environmentally sound
manner 1s in the publiic interest.

1.5 RESULTS OF THE SCOPING PROCESS

In accordance with the guidelines developed by the Council on Environmental Quality (CEQ) in
40 CFR Part 1501.7, the NRC utilized a scoping process to identify the significant {ssues
concerning this proposed project.

Ouring the review of the applicant's environmental report (ER), the NRC staff identified major
areas of concern that would require careful assessment in the subsequent Environmental Impact
Statement. The NRC also fssued a Federal Register notice requesting comments by interested
parties on the project and set a public scoping meeting to be held October 25, 1979, in
Edgemont, South Dakota.

Prior to the scoping meeting, these primary issues were identified by the NRC staff:

1. Radioactive waste disposal alternatives should be considered in detail, with the prime
consideration bo1n? the disposal of such wastes in a manner that would prevent potential .
human exposure during the foresecable future.

2. Potential short- and long-term adverse effects from the project should be examined and
m1t1?|;1nq measures should be implemented to eliminate such adverse effects insofar as
possible.

3. During project operations, adequate monitoring capability should be installed so that any
unforeseen safety or environmental problems could be rapidly identified and additional
mitigating measures could be instituted to eliminate or reduce the problem to the greatest
degree reasonably achievable.

In addition, the staff planned to discuss, in the DES, measures to be taken by the applicant to
comply with applicable local, State, and Federal requlations in sufficient detail to ensure
that such requirements would be met.
At the public scoping meeting, the applicant summarized the proposed project, and comments were
solfcited from the attendees. The staff also requested additional written comments. The
following specific generic {ssues were raised at the scoping meeting:
1. specific treatment of radiological issues, including

® present levels of onsite radiation and radon release,

¢ present radiation levels from windblown tailings in the Cottonwood community and
other offsite locations,

® fincreases in radiatfon release and potential radiation exposure and effects during
mill site decommissioning, both to occupational workers and the general public, and

® the radfation levels expected after decommissioning and reclamation both at the mill
and disposal sites;

-1
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2. specific treatment of the radioactive wastes disposal plan, including

3.

criteria for the disposal site,

preparation of the disposal site,

depth of burial of tailings and other wastes,
preparation of the tailings and wastes for burial,
stabilization of the disposal site, and

long-term monitoring requirements at the disposal site;

specific treatment concerning potential surface and groundwater problems, including

condition of the groundwater at the mill site after decommissioning,

water requirements for deconmissioning,

effects of removing slimes only,

leaching by groundwater at the miil site, |
surface water and groundwater flow at the disposal site, i
groundwater levels at the disposal site, ‘
erosion by surface water during decommissioning, and

seepage control and monitoring at the disposal site.

More specific suggestions were to discuss the following:

1.
2.
3.
4.

eventual disposition of the reclaimed land,

air pollution from project operations,

time period of project operations, and

jurisdictional problems regarding land use.

Written comments received from the Black Hills Alliance requested broad treatment of the
following alternatives, which may be summarized:

Vs

~ o wn . ) ~
. . .

what are the alternatives for decommissioning of the mill?

What are the radfological effects?

What are the effects on workers?

What are the effects on the quality and quantity of water available?

What are the effects on aquifers?

what are the effects on the local social and economic structure?

what are the effects on shallow groundwater under the mill site?

What are the effects of alternative monitoring strategies on public-data availability
during decommissioning? (Other comments in this letter were not germane to the proposed
action.)
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The sixth District Council of Local Government submitted written comments related entirely to
socioeconomic issues. Sections 3.4 and 4.1.8 and Appendix B, independently prepared by the
staff, address these issues.

Written comments were also received from the (1) U.S. Department of Interior, Fish and Wildlife
Service; (2) Geological Survey; and (3) National Park Service.

1. The U.S. Fish and Wildlife Service's comments were:

Have the consultation procedures specified by the Endangered Species Act Amendments
of 1978 (PL 95-632) been followed?

Impacts on vegetation from road construction should be considered.
A Section 404 Permit from the U.S. Corps of Engineers may be required.
The plains top minnow (Pundulus sciadicus) is classified as threatened by the State

of South Dakota. The applicant should coordinate with the South Dakota Department of-

Game, Fish, and Parks when restoring the habitat in Cottonwood Creek to preserve tne
existence of the plains top minnow.

A monitoring program to document the continued existence and possible enhancement of
Cottonwood Creek as a habitat for the plains top minnow should be initiated.

2. The U.S. Geological Survey comments were:

The need for long-term surface-runoff control, long-term maintenance, and future
disposition of the disposal site should be discussed.

The degree to which the proposed tailings disposal will achieve postreciamation
objectives developed by NRC should be discussed.

The locations of private wells should be shown on a map, together with the disposal
site, topography, and drainage.

Criteria for groundwater monitoring should be specified.
More information on windblown tailings should be given.

3. The U.S. National Park Service comments were:

The mitigating measures for fugitive dust appear adequate (in the ER), but stringent
monitoring was urged,

The Fossil Cycad National Monument (ER, Fig. 2.1-1) should be deleted. The monument
was abolished in 1956.

The staff has addressed each of the above comments on the Edgemont decommissioning project in
the appropriate sections of the DES as noted. No comments were received suggesting disapproval
of the project.
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2. ALTERNATIVES INCLUDING THE PROPOSED ACTION

2.1 ALTERNATIVE OF NO DECOMMISSIONING ACTION

The staff considers that the alternative of no decosmissioning action would place the Nuclear
Regulatory Commission (NRC), the applicant, and other associated regulatory agencies in the
position of not fulfilling their statutory responsibilities. This alternative is therefore
not lm}zr:; morally permissible. As a consequence, only alternatives for decommissioning
are cons b

2.2 ALTERNATIVES FOR DECOMMISSIONING
2.2.1 Agency considerations for decommissioning

Assuming decommissioning as the reference overall desired action, the primary goal is to return
the mill site to productive use. The related required disposal of onsite tailings and other
contaminated materials must therefore be accomplished in a manner that protects the health and
safety of the public during removal and ensures that such disposal will not result in potential
public radiation exposures above applicable standards in the foreseeable future.

2.2.1.1 Decommissioning of onsite buildings

The applicant would have the option of dismantling contaminated buildings and equipment and
disposing of such material in the same manner and at the same site as used for final tailings
disposal, or he may decontaminate such buﬂding: and equipment to acceptable contaminat:.n

levels as specified in NRC Regulatory Guide 1 (Table 2.1).

The applicant would also be allowed to transfer specific equipment to another licensed facilit,
for further use without full decontamination to unrestricted use category.

2.2.1.2 Mill site land decontamination

As stated previously, the primary goal of mill site land decontaminatiom is to return the mill
site to productive use after removal of tailings to a new disposal site. Al]l of the uranium
tailings will be removed from the site. It is not known, however, to what extent the soils below
the tailings piles have been contaminated by seepage of tailings liquor and what gquantity of

this contaminated soil may have to be removed. The staff expects that a much lower quantity of
contaminated soil will have to be relocated than that projected by the licensee. The staff

feels that the exact land cleanup 1imits to be met should be based on site-specific :onsidera-
tions and on an evaluation of the environmental benefits of moving increasingly lower levels of
contamination vs the economic costs of such action. These cleanup 1imits can only be determined
once the exact depth and concentration of contaminated material are known. At the Edgemont

site, such a final determination will not be feasible at some locations until tailings are
removed from the site. [n determiring exact cleanup 1imits, the major consideration will be

to ensure that resulting radiation exposures to individuals using the decontaminated land will

be within current radiation exposure guidelines and as low as is reasonab‘_y achievable. Depending
on the cutoff limit ultimately established for removal of contaminated soils for disposal at the
new impoundment area, it may be necessary to institute some land use controls at the rec.lamea
mill site; i.e., residertial development of the site would not be permitted.
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Table 2.1, Acceptable surface contamination levels

Nuchide’ Averags® € Maximum 29 Removable®*
U-nat, 338y, 238 40y 5,000 15,000 1,000
associated decay products,
dpm a/100 em?
Transuranics, 2% Ra, 27%R,, 100 300 20

l’.m; l”m' o Pa
ll'k. |Il|' and '2t'.
dpm/100 em?
Th-nat, 233Th, %05, 1,000 3,000 200
123, 224g, 232
|l..‘ '3||' and Q!S..

dpm/100 em?

Beta-gamma emitters (nuciides 5,000 15,000 1,000
with decay modes other than alpha
emission of spontaneous tission )
axcept %S¢ and others noted above,
dpm §-/100 em?

*Where surface contamination by both aipha- and beta-gamma-emitting nu lides exists, the
limits established for alpha- and beta-gamma-emitting nuclides should apply independently.

®As used in this table, dpm (disintegrations pei minute) means the rate of emission by
radioactive material as determined Dy correcting the counts per minute observed Dy an appropriate
detector for background, efficiency, and geometric factors associated with the ins_rumentation.

“Measurements of average contaminant should not be averaged over more than | m?. For
objects of less surface area, the average should be derived for each such object.

“The maximum contamination level applies to an area of not more than 100 em?

*The amount of removable radioactive material per 100 em? of surface area should be
determined by wiping that area with dry filter or soft absorbent paper, applying moderate
pressure, and assessing the amount of radioactive material on the wipe with an aporopriate
instrument of known efficiency. When removable contamination on objects of less surface ares is
determined, the pertinent ievels should be reduced proportionally, and the entire surface should be
wiped.

2.2.1.3 Tailings disposal

| The staff evaluated the alternative disposal sites and final disposal and reclamation plans
against the following performance objectives developed by the NRC staff to ensure that uranfum
mill tailings are properly managed and controlled to minimize the potential hazard to public

health.

1. Siting and design period:

® Locate the tailings impoundment area remote from people so that population exposures

will be reduced to the maximum extent reasonably achievable.

® Locate the tailings dispusal area so that disruption and dispersion by natural
forces is eliminated or reduced to the maximum extent reasonably achievable.

® esign the isolation area so that seepage of toxic materials into the groundwater
system will be eliminated or reduced to the maximum extent reasonably achievable.

2. Decommissioning operations and drying period:

e Climinate the blowing of tailings to unrestricted areas during normal operating
conditions (including a program of chemical spraying and wetting of tailings

surfaces).
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3. Postreclamation period:

. ?odu?c direct gamma radiation from the impoundment area to essentially background
evels.

® Reduce the radon emanation rate from the impoundment area to no more than 2 pCi-m-2.s"!,

* Eliminate the need for an ongoing monitoring and maintenance program following
reclamation.

Before making recommendations, the staff then weighed environmental cost/benefits and economic
costs of the various strategies against each other.

2.2.2 Applicant's proposed plan
2.2.2.1 Final disposal site location and required site preparation
Location

The proposed disposal site is located approximately 3.2 km (2 miles) southeast of the city of
Edgemont, at the head of an ephemeral drainage that is a tributary of the Cheyenne River, and is
located in Sects. 8 and 17, T9S, R3E with minor portions in Sects. 7 and 18, T9S, R2E (Fig.
2.1). The site is east of county road 6N and south of county road 6E. Of the total icreage
(104 ha (258 acres)] to be disturbed at the disposal site, about 96 ha (236 acres) are privately
owned, 5.7 ha (14 acres) are owned by the State of South Dakota, and 3.2 ha (8 acres) are held
by the U.S. Government and are administered by the Bureau of Land Management.

Diversion of runoff

Initial preparation of the proposed discosal site tailings impoundment area will involve the
construction of a diversion system of isolation courses to prevent offsite runoff from entering
the disposal area and to drain any perched water that may be present in the surficial soils
during disposal operations (Fig. 2.2). The area of the drainages is quite small, encompassing
about 18.6 ha (46 acres) above the level of the impoundment on the west and northwest sides.

A surface runoff isolation course would be prepared at the northwesterr portion of the disposal
area to divert runoff to an intermittent drainage to the northwest. Two other isolation courses
would be constructed along the western edge of the impoundment area to control offsite runoff
from the west. This runoff would be diverted to the southeast and will reenter the drainage
channel below the impoundment dike. The isolation courses, which would likely be constructed
into the basal shale member, should drain any subsurface perched warer at the shale-subsoi!
interface. A natural drainage divide will prevent offsite runoff from entering the disposal
site from the northeast. In addition, a sediment pond would be constructed below the impound-
ment dike area to control any sediments resulting from construction activities.

Impoundment excavation

After the drainage diversion courses and sediment pond are completed, the imnoundment area
would be excavated into the shale layer by heavy earth-moving equipment. Approximately

3.8 x 10° m? (5 x 10° yd*) of soil and weathered rock would be removed. This excavation may
necessitate the removal of any perched water that may remain in the alluvium,

The overburden removed by this excavation would be used in the construction ¢f the impoundment
dike. Some of the overburden also could be used for fill at the mill site upon completion of
activities and also for the top cover of the impoundment area. Ihe topsoil and subsoil would be
segregated and stockpiled for future use in reclamation and would be contoured and seeded to
prevent erosion during storage. Approximately 36 ha (90 acres) would be used for stockpile
areas (Fig. 2.3).

Soils and shale that form the base of the impoundment area are reported to have permeabilities
on the order of 1 x 10** to 1 x 10°7 ¢m/s (100 to 0.1 ft/year). Should further permeability
tests determine that the native soils and shale exposed in the impoundment excavation do not
provide adequate seepage control, additional excavation and/or the placement of a clay liner
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over the base and sides of the impoundment will be necessary. Potential borrow areas have been
identified as a source of the clay 1iner material, although the applicant does not presently
control such sites.” Onsite materials could however be employed for comstruction of the liner
provided they can be shown to be suitable for constructing a liner with a permeability of about
1 x 1077 em/s (0.1 ft/year).

Impoundment dike construction

Construction of the impoundment dike would be concurrent with the excavation of the impoundment
site. The initial preparation for construction of the dike would include removal of material
into unweathered shale and installation of a gravel drain system along the base of the dike
area as shown in Fig. 2.4. The drain will be composed of graded sizes of gravel that will
filter out soil material and allow for the relief of hydrostatic pressure within the dike. The
gravel drain will be constructed within the dike (Fig. 2.4) to remove any water that may enter
the dike. To prevent the infiltration of water from the impoundment area, a clay liner with a
permeability of about 1 x 10°7 em/s (0.1 ft/year) will be keyed into the shale bedrock, placed

on the upstream face of the dike, and extended along the upstream face of the dike as construc-

tion continues.

Material used in the construction of the impoundment dike will be unclassified fill obtained
from within the impoundment area. The material will be placed, spread, and compacted in small
11fts to ensure proper construction of the dike. The final dike will be about 17 m (55 f1)
high and about 549 m (1800 ft) long. The 'nal slope of the upstream face is planned at &:1,
and the downstream face is planned at 5:1. 'hese slopes will be covered with riprap and appro-
priate filters to protect the embankment from wind and water erosion. Should it be considered
necessary for the stability of the dike, the slope could be flattened. The final configuration
of the dike may be altered following detailed engineering design studies. The proposed
Ticensing action will require that the final impoundment and dike designs meet the criteria in
:RC Rogm}ato;¥‘$u1dn 3.11, "Design, Construction, and Inspection of Embankment Retention Systems
or Uranium 5"

Sefsmicity

A detailed assessment of the maximum credible earthquake expected at the proposed disposal site
over the long term has not been made by the appiicant. This would entail compiling a catalog of
historic seismic events within a 320-km (200-mile) radius of the site and listing their epi-

central distance from the site, magnitude or modified Mercalli intensity, and date of occurrence.

From this data, the maximum credible earthquake or earthquakes for desired return periods could
be extrapolated. However, previous experience has shown that properly engineered embankments
that are constructed of clayey materials that are properly emplaced and compacted can withstand
severe earthquakes with no s‘gnificant damage. On the basis of the low historical seismicity of
the region, the absence of capable faults near the proposed site, and the proposed impoundment
design, it is highly likely that the proposed disposal site and impoundment system will be able
to withstand long-term seismic events without affecting the .ong-term stability of the impound-
ment. The applicant will, however, be required to confirm the long-term seismic stability of
the impoundment system using procedures described in NRC Regulatory Guide 3.11.

2.2.2.2 MWaste transport

Haul road construction

While the disposal site is being prepared, construction of the haul roads will begin. At the
mill site, a 17-m (55-ft) two-way traffic haul bed will consist of a subbase of clean sand; a
base of coarse, crusned rock; and a final surface of fine, crushed rock. The road will be
slightly crowned, with a slope of about 2 cm/m (0.25 in,/ft) from the centerline (Fig. 2.5).
The haul road at the mill site is for two-way traffic, but separate haul roads will be con-

structed for one-way traffic to the disposal site and return to the mill site (Fig, 2.3)., Each
road will be 10 m (33 ft) wide and constructed similar to the mill site haul road (Fig. 2.5).

About 12 ha (30 acres) will be disturbed by the haul road. Topsoil and other removed material
will be stockpiled along tne route for future reclamation During construction of the haul
road, dust control measures will De implemented. The route will be designed so that curves and

s ah s g
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grades will be as gentle as practical, but some cut and fill may be required. The route will
cross a seldom used county road. It is anticipated that some type of underpass/overpass system
will be used to route public traffic under or ovar the haul roads.

No major drainages will be crossed by the haul roads. Runoff from the mill site haul road will

be contained on site. To prevent contamination because of runoff from the haul road, a trench

drain system will be constructed along the outside of the roads. The divided portion of the

haul road is constructed so that the majority of the runoff {s in the median drain section of

thcphaul‘aoad. A1l drainage col.ectec by the trench and median drain systems will be directed "
to Pond 10, .

Haul road operation

The projected schedule of operations is discussed in Sect. 2.2.2.4. A fleet of up to twenty "
45.5-MT (50-ton; dump trucks will use the haul roads. Vehicle speeds will be maintained at

levels determine¢ safe according to road conditions and loads. Average speeds will not exceed

32 km/h (20 mph) for trucks on the haul road. In loading and unloading areas, average speeds

will not exceed 16 km/h (10 mph). Road maintenance activities, such as grading, and dust

control activities, such as application of water sprays or sealing agents, will be performed

as needed.

Slurry pipeline construction and operation

The proposed tailings transport slurry and recycle water pipelines will be constructed between
the haul roads (Fig. 2.6). The repulping plant for the pipeline will be located south of the
east tailings pile. A 25-cm-diam (10-in.-diam) polyethylene slurry pipeline will be placed
along the east side of Ponds 7 and 10 and then proceed southeast of the mill site to the
disposal arez. The pipeline will be designed to allow for the mobility at the disposal site
necessary for planned placement and distribution of the contaminated materials. A 20-cm-dfam
(B-in.-diam) polyethylene pipeline will recycle water from the decart pond, which should

form as tailings settle out of the slurry, to the mill site. The pipelines will be designed so
that any spills or ruptures will be contained within the median drain system and be returned to
Pond 10 with the runoff from the haul rcads. If it becomes necessary to remove a blockage in
the slurry pipelines, any material removed will be routed to Pond 10 or to the disposal site.

2.2.2.3 Mi1] site decommissioning

Prior to the applicant's tailings stabilization efforts in 1976, an undetermined amount of
windblown sand tailings was released to an area east of the mil] site and in the Cottonwood
Community (Fig. 2.1). Initial surveys indicate a contamination of about 31 ha (82 acres) of
these neighdoring areas. A detailed field study will be conducted to determine the levels of
contamination, to identify which portions of the area require cleanup, and to define the
quantity of waste materials present which require removal. It is planned that contaminated
s0ils and wastes from offsite cleanup will be disposed of in the tailings impoundment. The area
east of the mill site would be decontaminated before construction of the mill area diversion
ditch. The Cottonwood Community areas would be cleaned up during the final decommissioning
phase.

Diversion ditch .

After the cleanup of the windblown tailings east of the mill site, a diversion ditch would be

constructed along the eastern perimeter of the mill site (Fig. 2.7). The diversion ditch would .
intercept the runoff from five natural drainages with a total catchment area of about 71 ha .
(177 acres), which includes the windblown tailings area. Because the catchment area will first

be decontaminated, runoff collected in the ditch will be considered uncontaminated and will be

directed to the Cheyenne River floodplain for discharge. The lower reaches of the diversion

ditch will be designed for a 100-year flood peak flow of 9.06 m*/s (320 cfs) and are expected

to protect the tailings areas from flooding during the decommissioning operation. The ditch

will be gently sloped and vegetated to mirimize erosion.



R P

B —

2-1

0E Byt cAaa

¥3 :324n0S “sauljadid 433eM 3|IMD34 pue Asan|L Y 10 JuBwRIT 4 62 "By

= fiovs i o
i i
| |3
g ]| R
JI{HM”&IIIIIIU“”||IIIII|T-_mﬁ— “L”|+uﬂ#W.—llllll hL4 — A*mey




‘1-6°¢ 643 ‘| "A84 *§3  :3danos TS (11w JO 4933w aad uadYSeD buo|e [duueyd uotsaaalg /2 by

- Tl A

2-12




2-13

Structure and equipment disposition

The locations, sizes, and type of construction of the existing structures in the mill complex
are listed in Fig. 2.8. The applicant proposes the following disposition plan:

Decontaminate Demolish
0ffice building FeV building
Mobile equipment shop Electric shop

and storage shed
Reagent warehouse
Scale house
Carpenter shop

Crusher and sampler building
Shaker car building
Fly ash pump house
Lime plant building

The applicant is conducting feasibility and cost-benefit studies to determine whether the main -
mill building should be demolished or decontaminated and refurbished for other uses.

Items such as motors, pumps, and mobile equipment will be surveyed for radioactive contamination.
These surveys and available decontamination methods will aid in determining whether to decontami-
nate, remove, or dispose of each equipment item Equipment that can be decontaminated for release
may be sold. Usable equipment that cannot be feasibly decontaminated will be considered for

use in other licensed facilities. The transport of any existing equipment will be conducted

in accordance with applicable regulations on transportation and radiation protection.

Decontamination. Decontamination methods may vary, depending on the level of contamination
and the type of structure. Specific procedures will be determined on a building-by-building
basis.

In general, the decontamination will proceed from interior to exterior and from top to bottom.
Methods may include sandblasting, hydrolasing, and treatment with commercial decontamination
agents. [tems that cannot be readily decontaminated, such as partitions, insulation, or roof-
ing, will be removed and buried in the impoundment area. During decontamination, radiation
surveys will be conducted to identify any areas with unexpectedly high levels of contamination.

Disnnntlin?. Demolition methods may vary from building to building according to structure type,
contamination level, and location relative to other buildings and the site perimeter. Specific
procedures will be determined on a building-by-building basis.

In general, the demolition will proceed from interior to exterior and from top to bottoum.
Salvageable items, utilities, insulation, and nonsupporting interior walls will be removed
first; then nonsupporting exterior wallis, roofing, supporting walls, and, finally, structural
supports will be removed. A1l foundations will be excavated in conjunction with the removal
of contaminated soil. A1l nonsalvageable materials and equipment, whether contaminated or
uncontaminated, will be buried in the impoundment area. Concurrent with demolition, radiation
surveys will be conducted to identify any areas with unexpectedly high levels of contamination.
Some buildings or portions of buildings may require wetting down or the application of fixing
agents to prevent dispersal of contaminants.

2.2.2.4 Disposal of tailings and contaminated material

During its 18 years of operation, the Edgemont mill produced about 2.1 x 108 MT (2.3 x 10® tons)
of uranium mi1] tailing solids. Infiltration and leaching subseguent to its closing have caused
the contamination of soils and materials underlying and adjacent to the ponds and piles on the
site, including parts of the Cottonwood Creek channel (Fig. 2.9). The estimated quantities of
materials {including building and mill process materials) to be removed from the mill site to
the final tailings disposal impoundment area are listed in Table 2.2. The staff feels that the
estimated volumes may be too large, especially those for contamisated subsoils, and that further
studies and decommissioning project operating experience may lead to some reduction in these
estimates.
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A = MAIN MILL BUILDING

B = "FeV"” BUILDING

C = ELECTRIC SHOP

D = OFFICE

E = CRUSHER AND SAMPLING BUILDING
F = STORAGE SHED

G = RAILROAD CAR SHAKER

H = FLY ASH PUMP HOUSE

| = REAGENT WAREHOUSE

J = MOBILE EQUIPMENT SHOP BUILDING
K = SCALE HOUSE

- = LIME PLANT

M= CARPENTER SHOP

Fig. 2.8. Mill building locations.
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40,000 #2

Source: ER, rev.

ES-5149

100

METERS

CONSTRUCTION

STEEL FRAME
STEEL FRAME
WOOD FRAME
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1, Fig. 2.2-1
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Table 2.2. Tailings and related materials present on site

Volume v
Area Matenal _—
m? vd" tons
Pond 1 Sand tail ngs and slimes 172,000 225,000 3N 250
Pond 2 Sand tavings and 123,000 161,000 265 650
Pond 3 Slimes 245,000 320,000 528,000 -
Pond 4 Sand tailings and siimes 81,000 106,000 174 900
Ponds 7.8, 9 Sand tailings and slimes 562,000 722,000 1,191,300 4
Soil cover 46,000 60,000 99,000
Pond 10 Contaminated dikes and 86,000 112,000 184 800
native material
AEC Pile Sand tailings and 169,000 221,000 364 650
(Area A) stabilization cover
Area B Sand tailings and 90,000 118,000 194,700
stabilization cover
East pile Sand tailings 474 000 620,000 1,023,000
Cottonwood Creek Creek channel 23,000 30,000 49,500
Subsoil® Contaminated subsoil 914,000 1,196,000 1,871,750
Mill structures Contaminated structures 297,000 389,000 641,850
and equipment
Safety factor (10%) - r 327,000 428,000 706,200
Total 3,599,000 4,707,000 7,766,560

? Assumes an average of 1960 kg/m? (330 Ib/yd?®) of material to be moved.

®Assumes 18 m (6 ft) average for contaminated subsoil below interface and wbout 502,000 m?/m
(200,000 yd® /f1) of contamination.

Source: ER, rev. 1, Table 2.3-1.

Sequence of disposal operations

The basic sequence of proposed disposal operations includes (1) decontamination and/or demolition
of mill structures; (2) slurry transport and disposal of tailings sands; and (3) truck transport
and disposal of tailings sands, slimes, and contaminated soils. There will be some overiapping
of slurry disposal and truck disposal operations as conditions in the impoundment area permit.
Figure 2.10 delineates the decommissioning schedule in detail.

In general, the tailings removal will gradually progress from the northwest corner of the mill
site to the southeast corner (Pond 10) to minimize recontamination of previously cleaned areas.

Operations will continue as weather conditions permit. Removal operations will cease during

extreme weather conditions, such as heavy rainfall or high winds. An onsite supervisor will .
determine when operations will be discontinued. Freezing temperatures in combination with ¥
other extreme weather conditions will restrict the disposal operations to about six months per

year, Removal operations will be performed during the working season so that no contaminated

material will be exposed during the winter. 3

Removal by slurry pipeline

The applicant will provide criteria for determining the suitability of materials to be trans-
ported in slurry form. [t is estimated that about 80% of the tailings at the mill site are
suitable for slurry transport. The tailings in Pond 2, the AEC pile, Area B, and the east pile
may also be of the proper consistency for transport in slurry form. As cleanup operations con-
tinue, other materials meeting the suitability criteria may be transported by the slurry method.
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Topsoil and stabilization cover material will be removed from Pond 2, the AEC pile, Area 8, and
the east pile by truck as tailiags are transported to the repulping plant near the east pile.
Continuous operation of the slurry transport system will necessitate the stockpiling of tailing
sands at the pulping plant.

The tailings sand will be mixed with water to a 50-wt % slurry. The design sand input of

285 MT/h (314 tons/h) will yield a flow rate of about 5822 liters/min (1800 gpm) in the slurry
pipeline (Fig. 2.11). At the impoundment, the solids will settle out and the liquids will form
a pond. A decant barge will be used to recover about 3960 liters/min (1045 gpm) of the 1iquid,
which is then returned by pipeline to the repulping plant (Fig. 2.12). The remaining liquids,
about 985 liters/min (260 gpm), are los* to recycle by entrainment in deposited solids, by
evaporation, or as pond water inventory. Therefore, as a counter for these losses, an equal
amount of makeup water will be drawn from TVA's existing well at the mill site, from Pond 10,
and from dewatering sumps around the mill site. The applicant has a water appropriation permit
from the State for the unsite well.

Because the majority of the contamination will be concentrated in the tailings, removal of the
sand tailings by slurry pipeline will significantly decrease the potential for the release of
airborne contaminants along the haul route. The applicant claims that the slurry deposition of
sand tailings in the impoundment area, in addition, will fill void spaces in and around the
rubble from mill structures and equipment placed in the bottom of the area. This, the applicart
claims, will minimize the differential settlement that might threaten the integrity of the final
clay cap and overburden cover of the impoundment area. The staff recommends that the applicant
evaluate the potential for incomplete filling of void spaces, estimate the magnitude of differ-
ential settlement that could result, and identify mitigating measures to prevent failure of the
tailings cap and cover due to settlement cracking. In addition, the staff recommends that the
applicant establish field procedures for ensuring that all voids are properly filled and that
these procedures be submitted for review.

As water drains from the sand tailings deposited by the slurry pipeline, a tailings beach is
expected to form. In the event that the slurry is too liquid to form a sloping beach, the staff
recommends that small temporary dikes be constructed to prevent broad flowage of slurry and
permit establishment of a sloping beach. Once this beach has been established, truck disposal
of tailings and contaminated material will commence, proceeding from the impoundment dike in an
upstream direction to cover the tailings deposited by slurry pipeline (Fig. 2.12). Material
deposited by trucks will be spread and compacted to a density determined acceptable by soils
engineering studies. Throughout the slurry disposal operation, the decant pond is expected to
proceed in an upstream direction along the leading edge of the deposited tailings. Upon com-
pletion of the slurry operation, the decant pond will be pumped to Pond 10 for evaporation.

Treatment of slimes

The milling process separated the solid tailings into two size fractions: sands, which comprise
about 80% by weight of the tailings, and slimes, which make up the remainder. The principal
contents of Ponds 3 and 7 are slimes. The slimes are generally loose, fine-grained materials
with high water contents and very low shear strengths. These properties make them difficult to
excavate, handle, and compact with conventional heavy equipment. To overcome this difficulty,
the applicant proposes to use the following procedure in the removal of slimes. Excess surface
water will be pumped to Pond 10 for evaporation. To increase the evaporation rate, perforated
sections of pipe could be used to spray the water over Pond 10 during appropriate climatic
conditions. This operation will be directed by an onsite supervisor. The staff believes that
the use of spray evaporation could be eliminated if the removal sequence were altered so that
slimes recovery occurred simultaneously with the slurry transport of sands, thereby allowing
the use of the ponded water as makeup for the slurry system.

Topsoil, stabilization cover material, and dike material removed from other tailings areas

would be mixed with the slimes in Ponds 3 and 7 to make them manageable for truck transportation
to the impoundment and compaction area. This multiple handling of the slime material is
expected to eliminate localized concentrations of slimes and to minimize the potential for
differential settlement resulting from slime concentrations. The staff recommends that the
applicant develop plans to ensure that the slimes are properly mixed with less compressible
materials to permit transport by truck and to minimize differential settlements. Field testing
of the mix for compressibility will be required to provide a basis for adjusting the composi-
tion of the mix in the field.
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As removal operations in Pond 3 (and possibly Pond 8) progress toward the Edgemont city sewage
lagoon, it will be necessary to protect the integrity of the lagoon. To prevent the collapse

of the lagoon embankment, sheetpile or another type of containmert device will be placed along
the exposed side of the lagoon before nearby removal operations begin.

Removal by truck

Trucks of up to 45.5-MT (50-tons) capacity will be used in impoundment operations to transport
all materials that cannot be transported by the slurry pipeline system; these materials include
building demolition wastes, stabilized slimes mixtures, stabilization cover, dike materials,
soil, overburden, and the contaminated alluvium from Cottonwood Creek. Trucks may also haul
the tailings sand from the individual piles to the repulping plant.

Truck remova of contaminated material from the mill site to the impoundment area will be over
the specially constructed haul roads described in Sect. 2.2.2.2. Water from the onsite well
will be used on haul roads, as necessary, to minimize the release of fugitive dust. Contami-
nated material in the trucks may be watered or sprayed with a suitable material to prevent.
emissions of fugitive dust during transport. Adverse weather conditions such as high winds,
excessive precipitation, or freezing temperatures may temporarily halt the transportation
grgccss. Removal operations are expected to continue approximately 6 months per year for

.5 years.

2.2.2.5 Cleanup of Cottonwood Creek

As cleanup operations proceed from the western portion of the mill site, the removal of contami-
nated material in and around the Cottonwood Creek channel will be necessary. This phase of the
cleanup will require the temporary diversion of the creek. A diversion channel will be con-
structed of uncontaminated material to divert Cottonwood Creek through the mill site. Figure
2.13 shows the general location of the diversion channel from points A to B. The diversion
channel will be constructed to handle runoff from a 100-year flood event. The base of the
diversion will be excavated to uncontaminated material. The banks will be excavated outward
into existing uncontaminated native materials. However, if the bank material is contaminated,
additional soil will be removed and uncontaminated fill material brought in to construct the
banks. Uncontaminated fi'' material will be used as needed to obtain the proper configuration
for the diversion channel. During excavation operations, sumps will be used to remove any
excess water as discussed in Sect. 2.2.2.4. The diversion channel will be protected from
erosion by its careful design and by the use of riprap where necessary.

The channel will be completed from point A to point B (Fig. 2.13) with a temporary dike at each
end to prevent floodwaters from entering the excavation. At the time of low flow in Cottonwood
Cree, a coffer dam will be constructed at point C to divert the flow of the creek through a
pipeline from point D to point E at the Cheyenne River. The pipeline will be designed to
accommodate twice the average low flow of the stream. While the flow is being diverted, con-
taminated material from the creek channel from point F to point G will be removed and the
channel stabilized as described above. The flow would then be returned to the decontaminated
channel segment (F to G) of Cottonwood Creek.

During the next season at low flow, the coffer dam will again be used to divert the creek
through the pipeline. The creek channel between points H and I (Fig. 2.13) will then be cleaned
and prepared for flow. Once this is completed, the diversion channel from point A to point B
will be connected at the upstream (F-G) and the downstream (H-I) portions of the existing
channel. A1l flow from Cottonwood Creek will then be directed through the diversion channel.
Removal of contaminated material to the east of the diversion can then proceed. Once the
eastern portion of the mill site has been cleaned, the permanent route for Cottonwood Creek

will be prepared. It is expected to follow the original creek channel as closely as practical
to form a gently meandering course through the former mil]l site. When the creek has been
reestablished in its permanent channel, any remaining contaminated material will be removed.
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2.2.2.6 Final mill site removal operations

Pond 10 cleanup

The removal of tailings and the decommissioning of affected areas will general’y progress from
the northwest to the southeast (Sect. 2.2.2.4). Pond 10, which 1ies on the southeastern corner
of the mil] site, wiil be decoomissioned last. Pond 10 was constructed for use as an evapora-
tion pond during the later phases of the mill-operatirg l1ife, and no tailings sands or slimes
were directly deposited in Pond 10. Contamination in Pond 10 will be 1imited to soil and
overburden in the dikes and the pond bottom, scne slimes brought in with the water, and
contaminated materials in drainage from the haul roads and pipeline corridors.

At the completion of operations, any excess water and contaminated materials in the pond will

be mixed with the embankment material surrounding the pond to facilitate handling and disposal.
A1l contaminated materials will then be removed to the impoundment area.

Cottonwood Community

As discussed in Sect. 2.2.2.3, areas »f the Cottonwood Community have been contaminated by
windblown tailings. Because additional contamination may occur during cleanup operations at
the mill site, the applicant proposes to delay survey and cleanup of Cottonwood Community until
deconmissioning activities on the mill site near completion (ER, rev. 1, p. 2.4-1)

Removal of slurry pipeline and haul road

Concurrent with Pond 10 cleanup activities, the slurry pipeline will be removed. Final dispo-
sition of the equipment has not been determined by the applicant, but the major options avail-
able at this time include use of the equipment at another licensed facility or disposal in the
impoundment area. Contaminated soils on the haul roads and in the drains will be removed to
the impoundment.

2.2.2.7 Mill site reclamation

The objectives of the applicant's reclamation plan for the mill site are to (1) provide 1ive-
stock forage and (2) restore the riparian community of the rechanneled portion of Cottonwood
Creek, providing habitat for indigenous wildlife and improving the scenic guality of the creek
(ER, Sect. 4.6.3.1). The applicant's plans to meet these objectives, as summarized below, are
discussed in Sects. 4.6.3.2 and 4.6.3.3 of the ER.

Site preparation

The entire 86-ha (213-acre) mill site will be recontoured before being revegetated. The
applicant plans to obtain fill materfal from the disposal site. However, depending upon the
volume of contaminated soil removed, the amount of excess overburden at the disposal site,

and the flexibility of the engineering schedule, additional acreage may be disturbed to acquire

:::mnecessary fi11 material. Any borrow areas will be contoured to blend with surrounding land
S,

To retain water, thereby improving vegetative cover, and to reduce gully formation, the appli-
cant may construct water-spreading bars below drainages originating on the hill east of the
site. The reconstructed channel planned for Cottonwood Creek will approximate the predevelop-
ment configuration, with banks graded to a 10° slope.

Before application of soil suitable for plant growth (topsoil), all disturbed areas will be
ripped to a depth of 26 to 31 cm (10 to 12 1n.? to reduce compaction and increase the soil's
water-holding capacity. Topsoil will be applied to a depth of 15 to 20 cm (6 to 8 in.). The
applicant states that sufficient materials suitable for use as topsoil exist at the disposal
site for reclaiming both the disposal and mill sites. The engineering schedule, however, may
not allow the use of this material at the mill site, or more cost-effective areas for topsoil
acquisition may be located, but at increased environmental land disturbance as no’'ad above.



Seedbed preparation and seeding

The site will be disked to roughen the surface and reduce compaction caused by topsoil appli-

cation. The time of seeding will depend upon completion of site and seedbed preparation.

If seeding is done during late summer or early fall, a species mixture listed in Table 2.3

will be applied with a drill-type seeder. A 10-m-wide (32-ft) strip along each side of Cotton-

wood Creek may be planted with a mixture of seed listed in Table 2.3. As discussed below, this

understory mixture will be supplemented with shrub plantings during the spring of the second

growing season. Native hay mulch may be applied at a rate of 2.2 MT/ha (1 ton/acre) to cover 5
the seed and to aid in moisture retention. The mulch would be anchored with a disk or B
sheepsfoot roller.

If recontouring is completed before late May, the prepared seedbed will be seeded with 54 kg/ha 2
(48 1b/acre) of barley, rye, or oats. This annual crop should minimize wind and water erosion

and provide both organic matter and cover for the reclaimed sites until early fall, when the 3
grass/forb aixturar?;able 2.3) can be seeded. This annual crop will be.cut to prevent produc-

tion of seed that would compete with the reclamation mixture. The reclamation mixture will be

seeded directly intc the existing stubble.

Other areas not immediately available for seeding with the grass/forb mixture because of decom-
missioning scheduling will also receive the temporary oat, rye, or barley cover crop to minimize
wind and water erosion. These cover crops will also be cut to prevent seed formation.

During the second growing season two 2.4-m-wide (8-ft) bands 5 m (16 ft) apart will be plowed
and disked along both sides of the reconstructed Cottonwood Creek in preparation for shrub
plantings. The shrubs will be overwintered in a lath house for acclimation. Pygmy peashrub
(Caragana pugmea) and willow (Salix ssp.) will be planted at irregular intervals in both bands.
Every 20 m ?65 ft) will be planted a plains cottonwood (Populus sargenti) sapling in place of a
willow or peashrub. In the outermost band, Russian olive (Elaeagnue angustifolia), chokecherry
(Prunus virginiana), and buffalo berry (Shepherdia argentea) will be planted at irregular
intervals.

Because of the low nutrient content of the soil, the applicant plans to fertilize the seeded
areas with 45 to 54 kg/ha (100 to 120 1bs/acre) of nitrogen and 91 kg/ha (200 1bs/acre) of
phosphorus. The rates of application will be 50% lower if acrylic or asphalt tacking agents
rather than hay mulch are used for erosion control (ER, Sect. 4.6.3.3).

2.2.2.8 Tailings and waste disposal site stabilization

The tailings and wastes in the impoundment will be stabilized zgainst disruption during long-
term disposal. Any areas of ponded water remaining after completing deposition of tailings
and contaminated materials will be removed or allowed to evaporate. Then the entire impound-
ment surface will “e contoured and compacted. As shown in Fig. 2.2, the impoundment will be
capped with 0.9 m (3 ft) of clay which in turn will be covered with unclassified fill to
increase the total cover thickness to 3 m (10 ft) or more. The clay and fill will be oblained
from onsite excavation or offsite borrow areas.

The cap will be designed to 1imit the radon-222 flux to 2 pCi-m-%.s-! as specified by the FGEIS v
on uranium milling.2 This cover will reduce gamma exposure to essentially background levels.

To prevent failure of the cover and subsequent exposure of tailings, the impoundment will be

designed and constructed to minimize the risk of differential settlement of the covered tail-

ings. The thickness of the cover also protects the tailings frem exposure caused by such .
things as erosion, root penetration, burrowing animais, and human intrusion.? The cover will

have a "crowned” surface so that all precipitation will run off into the natural drainages

around the impoundment. The establishment of vegetation on the cover (Sect. 2.2.2.9) will -
provide additional protection against erosion. All embankment slopes will be covered with a .
suitable thickness of riprap and appropriate filters to provide additional protection against

wind and water erosion.

2.2.2.9 Reclamation of disposal site and haul roads

The objectives of the applicant's reclamation plan for the disoo;al site, haul roads, and

borrow areas are to (1) stabilize the tailings and (2) provide livestock forage on all disturbed
areas. The applicant's plans to meet these objectives, as summarized below, are discussed in
Sects. 4.6.3.2 and 4.6.3.3 of the ER.
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Tabie 2.3. Seed mixtures proposed for revegetation

1 Quantity®
Species
kg/ha |b/acre
Ml site
¥ Western wheatgrass (Agropyron smithii 75 7
var, rosana)
Thickspike wheatgrass (A. dasystachyum K k]
» var. critana)
Slender wheatgrass (A. trachycaulum 4 B
var_primar)
Russian wildrye (E/ymus junceus 75 7
var. vinall)
Louisiana sagewort (Arremisia ludoviciana) 1 1
Sainfoin (Onobrychis vicisefolia) or 4 a
yellow sweet clover (Me//iotus officinalis)
Total 280 27
Banks of Cottonwood Creek — undergrowtn
Streambank wheatyrass (Agropyron riparium " 10
var. sodar)
Western wheatgrass (A smithi/ 11 10
var. rosana)
Yellow sweet clover (Mefilotus officinalis) 2 2
Total ;4_ Z
Disposal site and borrow areas
Western wheatgrass (Agropyron smithii 75 7
var rosana)
Streambank wheatgrass (A riparium 75 7
var. sodar)
Thickspike wheatgrass (A dasystachyum 4 4
var critana)
Sand dropseed (Sporobolus cryptandrus) 1 1
Blue grama (Bouteloua gracilis 1 1
var. lovington)
Russian wildrye (Elymus junceus 1 1
var. vinail)
Louisiana sagewort (Artemisia ludoviciana) 1 1
2 Sainfoin (Onobrychis vicisefolia) or 4 4
. yellow sweet clover (Me/i/otus officinalis)
Total 270 26

*pyre live seec
Source: ER Tables 4 6.5 and 4 66



Site preparation

Following placement of the clay cap and the overburden at the disposal site, the surface will

be ripped to a depth of 26 to 31 cm (10 to 12 in.), and soil suitable for plant growth (topsoil)
will be applied to a depth of 15 to 20 cm (6 to 8 in.). The area used to stockpile overburden
and topsoil will also be ripped, but it should not require additional topsoil. The final
reclaimed surface of the disposal site will have a minimum slope of 1% on the northeast and
southwest sides and 0.5% on the northwest and southeast sides.

The roads and drainage channels will be ripped and graded to blend with existing land forms.
Topsoil from stockpiles along the route will then be applied to a depth of 15 to 20 cm (6 to
8 in.). Any additional topsoil required may be obtained from the disposal site or borrow
areas.

Seedbed preparation and seeding

Methods proposed for this stage of reclamation are identical to those described for the mill
site (Sect. 2.2.2.7). The mixture of seed for final reclamation, however, is somewhat dif-
ferent (Table 2.3). A greater diversity of species is planned for these areas, and a sub-
stantial pergentage of these seed species is suitable for stabilization of drainage areas.

2.2.3 Staff evaluation of the applicant's proposal and other alternatives

The Edgemont Uranium Mi11 Decommissioning Plan must provide adequate protection of the public
and environment both from the short-term effects of waste excavation, transportation, and
emplacement and from the long-term effects of mill waste storage. The criteria and performance
objectives discussed in Sect. 2.2.1 will be used to measure the effectiveness of the decommis-
sion1n? action in reducing the environmental impacts of remedial measures and in restoring the
mill site to productive use.

Within the framework of the criteria, various alternative decormissioning plans may be formu-
Tated. A1l such plans may be divided into major elements including mill si.e cleanup, disposal
site selection, disposal impoundment design and site preparation, waste transportation, waste
stabilization, and site reclamation. Each of these elements may affect the overall viability
of the decommissioning plan. Therefore, each of these elements will be examined for its impact
upon the viability of the applicant's proposal and other plausible decommissioning plans. The
results of the analysis and the staff's recommendations are presented in Sects. 2.2.3.7 and
2.2.3.8.

2.2.3.1 Mill site decommissioning alternatives

"111 site decommissioning involves two general issues: (1) the decontamination and reuse of, or

the demolition and disposal of, structures and equipment and (2) disposal of contaminated wastes.

The specific issues of mill site reclamation and cleanup of Cottonwood Creek are discussed in
Sect. 2.2.3.8. Below, however, are the alternative concepts considered in the decommissioning
of the mill structures and equipment.

Alternative Al: Demolition and disposal of all structures and equipment

In this alternative, all equipment would be removed from the mill buildings, and all structures
would be demolished using procedures designed to minimize the airborne release of radioactive
contaminants. Foundations and footings would be broken up and removed. Contaminated soils
would be excavated and removed. All equipment, building materials, and soils with radicactive
contamination above the limits in the decontamination criteria would be removed to the tailings
and contaminated-materials disposal area. Uncontaminated materials could be sold as scrap or
removed to a landfill for disposal.

This alternative is acceptable to the staff.
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Alternative A2: Selective decontamination and utilization of buildings and equipment

In this alternative, the office building, water tower superstructure, and mobile equipment shop
would be decontaminated for unrestricted use. Each piece of processing equipment would be
evaluated for possible use in another mill or decontaminated for unrestricted use in other
applications. Efforts would be made to decontaminate the main mill building for unrestricted
use. Should such decommissioning prove unfeasible, the main mill building and the remaining
support buildings would be demolished as in alternative Al. The decommissioning and continued
use of buildings and equipment would provide economic benefits and conserve valuat'e equipment,
while at the same time minimize the volume of such equipment to be buried.

This is the alternative preferred by the staff and essentially that proposed by the applicant.

Alternative 23: Continued restricted use of the main mill building with selective
decontamination and utilization of other buildirgs

For this option, if the complete decontamination of the main mi1] building proves unfeasible,

the applicant suggests that the building stil] be used for certain types of industrial activities.
Care would be required to minimize risks to personnel and to void inadvertent radioactive con-
tamination of the product and effluents of such operations. Restricted industrial use would
postpone indefinitely the final decommissioning of the facility. Therefore, monitoring and
financial surety arrangements would be required throughout the 1ife of the mill building.

The other structures would be decontaminated or demolished as described in alternative AZ.
Some process equipment might be retained for further use, and the remaining equipment would
be disposed of as in alternative A2.

This proposal is considered by the staff to be unattractive from an economical, environmental,
and health and safety standpoint.

2.2.3.2 Alternative methods of tailings disposal

Alternative Bl: Grading and stabilization of tailings piles in place on mill site

Alternative Bla. Under this alternative, all rubble and mill debris left on site and the
tailings and contaminated materials from sand-tailings area B would be placed in Pord 1

(Fig. 2.9). Some material in the currently steep-banked and unstabilized east sand-tailings
pile would be relocated to Ponds 3 and 4 so that all three areas will become short mounds
rising no more than 1.5 to 2 m (5 to 10 ft) above the surroundings [average elevation 1056 m
(3465 ft;]. The materials in Pond 10, along with its dike, would be removed to the low poirts
of Pond 7.

Alternative B1b. As another option, the tailings and contaminated materials could be consoli-
dated into a smaller number of disposal areas. Also, the materials in Ponds 1, 2, and 10 and
in sand-tailings areas A and 8 would be removed to Pond 7. There would be no change in the
planned handling of the east sand-tailings pile or Ponds 3 and 4. The consolidation would
reduce the final disposal area from over 40 ha (100 acres) to about 28 ha (70 acres).

Under either option, the disposal areas would be stabilized by adding a cover [0.9 m (3 ft)] of
compacted clay, which in turn would be covered with overburden and s0il1 to increase the total
cover thickness to 3 m (10 ft). The terrain around the disposal areas would be graded to
provide adequate drainage. A permanent runoff diversion ditch would be provided to protect the
disposal areas from drainage entering the site from the east. For protection from erosion by
normal runoff and the probable maximum flood, riprap would be placed on the banks of Cottonwood
Creek and the Cheyenne River adjacent to the disposal areas. Fill materials and soils for
disposal area stabilization and reclamaticn of other impacted portions of the site would be
obtained from offsite sources.

The advantages of onsite stabilization include (1) minimized handling of tailings and contami-
nated materials and thus reduced operational radiocactive exposures and emissions, (2) expedited
stabilization of the site relative to offsite disposal alternatives, (3) lower costs, and

(4) fewer direct impacts on traffic. Depending on whether Alternative 8la or 81b were to be
selected, approximately one-half to two-thirds of the 86-ha (213-acre) mill site would be
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released for unrestricted use. The stabilized disposal areas will meet the radon-flux- and
direct-gamma-radfation 1imits specified in the FGEIS on uranium milling.~ However, a major
disadvantage with onsite stabilization is the continued presence of radicactive tailings near a
population center (Edgemont). Also, continual monitoring and maintenance of the disposal areas
would be necessary to offset the erosional effects of Cottonwood Creek and the Cheyenne River

as well as to prevent encroachment on the site by human activities. In addition, it is possible
that contaminated pond waters could seep through dikes and the unlined pond basins and
contaminate nearby surface and groundwaters. As a result, the probability of successful long-
term stabilfzation of the site is highly questionable. Therefore, .he staff finds onsite
stabiiization of tailings and contaminated materials to be unacceptable.

Alternative 82: Offsite disposal of tailings and cortaminated materials

Under this alternative, all tailings, contaminated soils and fi11, and mill debris would be
removed to a specfally constructed disposal impoundment located off site. Uncontaminated fill
and soil from offsite sources would be used in the reclamation of the mill site. The advantages
of offsite disposal include the potential for both isolation of the wastes away f'?“ population
centers and release of all of the 86-ha (213 acre) mill site for productive use. The

offsit‘ disposal impoundment would be designed to meet current NRC regulations for uranium
mills,” specifically in the areas of maintenance-free, long-term stability and isolation of
tailings, tailings-cover design, control of toxic element seepage, and protection from human
intrusion. The disadvantages of offsite disposal include costs of site acquisition and prepara-
tion, effluents related to material handling, total costs, and increased short-term environ-
mental and health impacts and risks related to the transport of wastes and fill materials
required for reclamation.

Despite the potential short-term disadvantages and impacts, the staff feels that a properly
designed offsite disposal plan will result in long-term environmental protection significantly
superior to that of onsite stabilization. This is thus the alternative preferred by the
applicant and endorsed by the staff.

2.2.3.3 Alternative tailings disposal sites

In a preliminary engineering evaluation conducted for the NRC,* in 1978, 16 potential disposal
sites were identified and studied for suitability for long-term tailings disposal. A later
engineering evaluation conducted for the applicant5 considered nine additional sites, for a
total of 25 potentfal sites within 29 km (18 miles) of the mill site. The locations of the
sites are listed in Table 2.4. The criteria used in comparative site evaluations were the NRC
performance objectives for disposal of uranium mill tailings, the potential disposal capacity
of each site, and disposal costs. Of the 16 sites in the NRC-sponsored study, 12 were
eliminated from further consideration because of inadequate site configuration (disposal volume),
possibility of encroachment on the site, value of the site for other purposes, adverse surface
hydrology (excessive upslope drainage), and icarcity of suitable earth for use as stabilization
cover. A reevaluation, conducted for the applicant, similarly eliminated 15 of the 25 sites
studied.

In the period since these studies were performed, the estimate of the total amount of wastes
(including tailings) requiring disposal has been revised upward, by the applicant, to

7.1 x 108 MT (7.8 x 10° tons) from 2.3 x 105 MT (2.6 x 10° tons) (ER, rev. 1, Table 2.3-1).

As a consequence, the applicant found it necessary to eliminate additional sites based on
inadequate disposal volume capacity. The staff feels that less material will require disposal
than is currently projected by the applicant. However, because final disposal requirements are
difficult to establish, the staff recognizes that the site selected must have sufficient
flexibility to allow success®ul isolation of all wastes which could reasonably be expected to

be generated in the deconmissioning activity, even though the estimates may prove conservatively
high.

The applicant has selected two sites for detailed assessments including considerations of
radiological impacts, waste transportation impacts, and costs. The staff has 1n;1uded two
additional sites (alternatives C3 and C4) for discussion because of their potential amenability
to use for complete below-grade disposal, the prime choice for tailings disposal technique as
delineated in current NRC Uranium Mill Licensing Regulations.3 These alternative sites are
discussed below.
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Table 2.4. Location of alternative tailings sites

Distance from
Site Site Edgemont mill site®
» oo s i e O
Sp— aniew km mile
1 Sect. 6, TOS, R3E 12 0.7%
2 Sect. 8, 78S, A3E 32 20
3 Sect, 18, T9S, R3E 35 2.15
4 Sect. 3, T9S, R2E 55 34
5 Sect. 6, TOS, R2E 13 70
8 Sect. 14, TBS, R2E . 85 53
7 Sect. 11, T7S, R1E 171 1086
g Sect. 1, T7S, R1E 20.0 12.4
4 Sect. 2, T9S, R2E 48 295
10° East side Rt. 52 nsar Provo 88 55
1" Sect. 20, T8S, RIE 83 5.15
12 Sect. 18, T8S, R3E 88 545
13 Sect. 23, T8S, R2E 3 425
14° Igioo area 18.5 10.28
18 Sect. 20, T7S, R2E 153 95
16 Sect. 15, T7S, R1E 171 10.6
17 Sect. 14, T8S, R2E ~88 ~5.5
18-25 TH1S, R2E and T118, R3E Not given

*Ford, Bacon & Davis Utah Inc.. Engineering Analysis of Mill
Facility Decommissioning and Long-Term Tailings Stabilization a: a
Remore Disposal Site, Edgemont Site, Edgemont, South Dakota,
prepared for the Tennessee Valley Authority, Chattancoga, Tenn.,
January 1979, Appendix €, p. 2.

PFord, Bacon & Davis Utah Inc.. Engineering Assessment of
Insctive Uranium Mill Tailings, Edgemont Site, Edgemont, South
Dakora, prepared for the US. Nuclear Regulatory Commission,
Contract No. E(05-1)-1658, May 1978, pp. 8-10.

“Open-pit mine area.

Alternative C1: Site 2, eghmnl draim?g basin, Sects. 8 and 17, T9S, R3E

(minor portions in Sects. 7, 18, ’

This site, the preferred alternative of the applicant, located about 3.2 km (2 miles) southeast
of the city of Edgemont, consists of 104 ha (258 acres) of private, State, and Federal (Bureau
of Land Management) lands currently used for grazing. The site is located primarily in Sects. 8

and 17, T9S, R3E (Fig. 2.1). The site lies east of county road 6N and south of county road 6E.
No more than six or seven vehicles per day pass near the site.

The portion of the site suggested as a disposal location is at the head of a small ephemeral
drainage basin; upstream drainage area is about 18.6 km (46 acres). Surface water within the
basin flows predominantly in direct response to precipitation. From t.is basin, drainage
eventually flows eastward into the Cheyenne River. The configuration f the basin is a roughly
triangular area open to the southeast. A drainage divide to the north and west separates the
site from the Cottonwood Creek watershed.

Total land disturbance at the site would be about 68 ha (168 acres) and 36 ha (90 acres) used
for soil- and overburden-stockpile areas. The site is bounded on the north and west by two
ridges that could form the abutments of a containment dike. There are no structures on site;
however, a small stock-watering pond covering about 0.04 ha (0.1 acre) is located near the
southern boundary. Vegetation on the site consists mostly of grasses and sagebrush; there are
no trees. The closest residence to the site is a ranch house about 2.4 km (1.5 miles) to the
south. There is a barbed-wire fance next to the road along the west side of the site. No
population growth that would infringe upon the site is projected for the area. The disposal
site offers good conditions for revegetation. Soil cover at the site consists of about 0.15 to
0.6 m (6 in. to 2 ft) of residual fine-grained silts and sands with varying amounts of clays
ranging from 15 to 30% by weight. A light brown, silty-clay (weathered shales) subsoil under-
lies the surface layer to a depth of 0.6 to 1.2 m (2 to &4 ft). A )1.5-m-thick (5-ft) third soil
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layer at the site consists of a brown, highly weathered upper zone of shale bedrock strata. The
silty clay soils are defined as CL and CH soils by the Unified Soils Classification System.

Bedrock consists of the Greenhorn Formation and the underlying Belle Fourche and Mowry shales,
all of which are of Cretaceous Age. The sediments are nearly flat lying with a gentle dip of
between 1 and 5° to the south. No fractures (faults or joints) are reported in the vicinity.
Permeability of the fine-grained sediments at the site is low, especially in the zone at the
soil-bedrock interface. Preliminary site investigations show that the nearest aquifer is at a
depth of more than 152 m (500 ft) below the surface. A detailed discussion of the geology of
the preferred disposal site (alternate C1) is presented in Sect. 3.7.1.3.

The applicant proposes to construct a partially belcw-grade impoundment at the site. Construc-
tion of a fully below-grade impoundment would require the considerable additional expense of
excavating much more unweathered shale, and the additional protection provided would be

minimal. The conceptual details of the impoundment design and disposal operations are discussed
in Sects. 2.2.2.1 and 2.2.2.8. Excavations at the site would provide sufficient fill material
for construction of the impoundment dike and final tailings cover as well as provide some fill
for use in mill-site reclamation. If necessary, some clay materials for the impoundment liner
(1f required) and cap may be obtained offsite.

A major advantage of this site is the favorable topography. The ridges that form the northern
and western borders of the site will provide excellent protection against wind erosion because
the predominant winds are from the northwest. The gentleness and configuration of the topog-
raphy provide a sufficiently large impoundment area so that the containment dike can be rela-
tively low in height [17 m (55 ft)]. The site is more than 46 m (150 ft) higher than the
probable maximum flood on the Cheyenne River. The drainage area of the site is small enough
that runoff across the site should not pose serious long-term erosion or stability problems.

The site is underlain by generally fine-grained soils and a thick sequence of shale bedrock with
permeabilities in the approximate range of 1 x 10°“ to 1 x 107 cm/s (100 to 0.1 ft/year). This
sequence of relatively low-permeability geologic materials should help to protect local ground-
water supplies from long-term seepage from the impoundment. However, the staff recommends that
the applicant establish procedures for defining foundation permeabilities and acceptable impound-
ment excavation depths to ensure that the permeability of the entire impoundment foundation area
is less than about 1 x 10=7 cm/s (0.1 ft/year). If the founcation or parts of the foundation do
not meet this permeability criterion, then a clay Tiner will Je used to ensure that contaminated
waters from the tiilings do not seep into the groundwater systom.

Private haul roads can be constructed between the mill and the disposal site so that contamin-
ated maverials will not h- transported through populated areas, thereby minimizing the potential

for accidents and publi- ‘re to the contaminated materials and eliminating disruption of
normal traffic on publi Transportation costs are relatively low because of the short
haulage distance and ass iower fuel consumption. The site location also makes slurry
pipeline transport of san ngs a feasible alternative — an important part of the proposed

course of action, which cou:.u . rther reduce environmental and health risks due to tailings
transport operations and significantly reduce transportation impacts.

Because all mill-site cleanup, waste hauling, and disposal operations will occur downwind (from
the prevailing wind direction) from Edgemont, the impacts of fugitive dust will be minimized.
In addition, the applicant states that sufficient materials are available for dike construction

and cap, cover, and plant growth media.
The disadvantage is that the 34 ha (86 acres) occupied by the disposal impoundment will be

withdrawn from unrestricted use. However, after the successful completion of site reclamation,
livestock graziag and wildlife uses may be permissible.

The site is preferred by the applicant and considered acceptable by the staf..
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Alternative C2: Site 7, ephemeral drainage basin, Sects. 11 and 14, T7S, RIE

This site is located 17.1 km (10.6 miles) northwest of the Edgemont mill, about 1.2 km (0.75 mile)
northeast of the location where the county township road (commonly called road 10) from Edgemont
crosses north over the Burlington-Northern tracks south of the old Burdock station. The site,
which is in the general vicinity of the area that the applicant has considered for the develop-
ment of an underground mine and the construction of a uranium mill, is on privately owned land
whose mineral rights have been leased by the applicant. Because it is used for grazing, the
land has a sparse ground cover of grasses and sage but no trees or bushes. The site is at the
head of a drainage basin from which drainage flows south, then eventually west into the Cheyenne
River. Two hills form the western boundary of the site and a small ridge forms the northeastern
boundary of the site. The use of the site for a tailings disposal area would require at least
28 ha (70 acres) and would necessitate the construction of at least three dikes: two dikes
would be required to fill the depression between the hills on the western boundary and one dike
would be required to contain the waste at the lower end of the site. These dikes would probably
range in height from about 6 to 18 m (20 to 60 ft). There are no structures on the site

except several abandoned wells and the wooden remains of a pump system for an old shallow-water
well. It would be required to fill these wells with impervious materials before waste '
impoundment. The closest residence to the site is a ranch house approximately 3.1 km (2 miles)
directly south of the site. A smali stock pond, about 0.07 ha (0.17 acre) in size, is at the
extreme low elevation of the site and in the drainage pattern beginning at the head of the

site. Access to the site from the county road is over an unimproved dirt road now being used

by uranium exploration crews.

Soils at this site consist of about 0.6 m (2 ft) of a medium brown clayey silt topsoil. The
topsoil contains 90% silt-clay and approximately 10% fine sand. Immediately underlying the
topsoil to a depth of about 2.6 m (8.5 ft) is a 1ight brown sandy silt containing 75% silt-clay
and 25% fine sand. The soils are underlain by a fine-grained gray shale decomposed at the sur-
face to about 0.15 m (about 6 in.). The shale, very friable and dry, contairs thin seams of
fine sand.

Bedrock at the site is Cretaceous age, and the Skull Creek shale exposed at the surface is
underlain by the Fall River sandstone and the Lakota Formation. The Skull Creek shale is
approximately 58 m (190 ft) thick at the site and contains minute partings along bedding planes
and a low density of fractures normal to bedding planes.5 No major fractures (faults or joint
sets) are reported within the site. Some sandstone dikes have been located in nearby valleys
but have not been traced through the site. The extent and permeability of sandstone dikes, if
they occur at the site, will have to be determined. The permeability of sandstone dikes is
likely to be much higher than that of the surrounding shales. Permeabilities are expected to
be low in the soils and weathered-shale zones of the site. The shales could have fairly high
permeabilities along horizontal partings, but vertical flow is 1ikely to be low. Flow velocities
are expected to be low except where the shales are highly disturbed.

Should this alternative site be selected, the applicant would propose to build an above-grade
impoundment. The design concepts discussed in Sects. 2.2.2.1 and 2.2.2.8 would be adapted to
the conditions at the site. Excavations at the site should provide sufficient fil11 material
for construction of the dikes and final tailings cover. I[f necessary, clay materials for the
impoundment liner and cap would be obtained off site.

One of the advantages of this site is the limited upslope drainage area and relatively gentle
slopes at the site that would minimize the potential for long-term stability problems associated
with flooding and water erosion. The construction of a clay liner over the relatively low-
permeability soils and shales underlying the site should protect underlying aquifers from long-
term seepage from the impoundment. In addition, the site is remote from the Edgemont populaticn
center and the reclaimed site would be available for limit= use,

A disadvantage of this site is that the impoundment wou ‘ :quire dikes at both the head and the
lower ends to generate sufficient storage volume. Because diking would be necessary at the head
or western end of the impoundment, that dike and the tailings cover would be somewhat exposed to
the erosional action of the prevailing winds, which would not be tne case for an impoundment
situated entirely below the ridge line bordering the basin. More significant negative impacts
would however be associated with the transportation of contaminated materials from the mill site
to the disposal site, althz.yh these would be of a short-term nature. Removal of the estimated
7.1 x 108 MT (7.8 x 12° tons) of contaminated wastes would require about 370,000 trips using
19-MT (21-ton) dumy trucks (slurry transport would be unfeasible primarily because of the
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distance involved). This extensive transportation impact on public roads and through the town
of Edgemont would greatly increase the potential for traffic accidents and radiological exposure
to people. Accidents could also cause contamination of local drainages. Other transportation
impacts include a slowdown of local traffic and significantly increased fuel consumption and
transportation costs. The use of alternative impoundment designs is discussed in Sect. 2.2.3.4.

Primarily because of the significant negative transportation impacts associated with this site,
particularly the increased accident potential and increased potential for radiological exposure
due to transportation through a population center (Edgemont), the staff concludes that this
site is less favorable than the applicant's preferred site (alternative C1).

Alternative C3: Site 8, abandoned mine pits, Sect. 1, T7S, RIE

This site, located 20 km (12.4 miles) northwest of Edgemont, is bounded on the north by the
1ine separating Fall River County from Custer County and on the north and east by the Harney
National Forest. This location was the source of much of the uranium ore fed to the Edgemont
mill and has large open-pit mines. Of the three large open-pit mines in the vicinity, either
Darrow pits 1 and 3 or pit 5 could be used as a disposal location. The pits vary in depth up
to 23 m (75 ft) and are ringed by piles of the overburden removed to mine the ore. Only sparse
vegetation exists in the pits or on side slopes, and water erosion has created many gullies on
the side slopes. No structures are on the site, and the closest residence is a ranch house
about 2.9 km (1.8 miles) west of the site. The elevation at the bottem of the pits is about
1170 m (3840 ft) above mean sea level. Access into the bottoms of the pits could be deveioped
by regrading the former ore-hauling routes. Clay for the cap and probable liner and soil for
revegetation would have to be obtained off site.

The bedrock at the site of the two abandoned open pits consists of sedimentary formations of
lower Cretaceous age. Field observations, reference research, and information provided by the
applicant indi:ate that the formations at the site are, in descending order, the Skuil Creek
shale, Fall River sandstone, and the Fuson shales of the Lakota Formation. The sediments are
primarily interbedded shales of black to light gray, sandstone, and limestones. Bedding

is near horizontal and has a projected strike of north-northwest and a dip angle less than 5°
to the south.

Fractures at right angles to the bedding planes were sparse and scattered. Partings within the
shale layers along foliation planes were common. No major faults were reported within the
immediate pit areas.

Erosion of the pit walls was moderate to high, especially where the softer shale sediments were
exposed. The pit bottoms were partially filled with erosional wash and debris from scaling and
slough. Water runoff from a recent (1978) storm ponded in the lower elevations of the pit
bottoms. No groundwater seeps or major flow zones were evident, although some of the sandstone
layers contained iron precipitate deposits indicating past groundwater flow.

Relative permeability of the individual formations with respect to outward migration of seepage
from the pits was not determined. However, seepage could occur within the sandstones and
highly fissile shales or along bedding planes. Therefore, the applicant assumed that a clay
liner would have to be constructed in the bottom of the pit and be continued up the sides as
disposal operations proceeded.

A definite advantage to the use of the pit is that it would not result in the withdrawal of any
additional land for unrestricted use and, in fact, would result in the reclamation of the pit
area for limited use such as grazing. Other advantages of the pit site include isolation from
populated areas, no maintenance, and a smaller disposal area. Another advantage of the pit site
is that much of the wastes could be stored below grade, thereby minimizing the potential for
long-term stability problems associated with wind and water erosion. However, the applicant has
stated that the volume of the pits is not large enough to contain all of the estimated

tailings and contaminated materials.

A disadvantage of this site is the possibility of long-term seepage and spread‘of contaminants
resulting from placement of the contaminants next to permeable geologic fon}._!ons near the
water table. Appropriately designed clay liners could however alleviate this concern to an
acceptable degree. Another disadvantage would be the elimination of further mining in the
pits. The applicant is considering constructing adits in the pit walls to recover low-grade
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uranium deposits. Transportation impacts associated with this site are however the significant
disadvantage and are similar to those discussed in Alternative C2. Major transportation
impacts include increase in the potential for traffic accidents and radiological exposure “o
people because of the necessity for hauling wastes through the town of Edgemont and over a
significantly greater distance of roads (primarily public) than for site C2.

Primarily because of the significant negative transportation impacts associated with this site,
particularly the transportation of large volumes of contaminated materials through a population
center and the probability that the pits do not have sufficient capacity to contain the esti-
mated volumes of contaminated materials, the staff concludes that this site is less favorable
than the preferred site (Alternative C1).

Alternative C4: Site 3, ephemeral drainage basin, Sect. 18, T3S, R3E

The site is located about 3.6 km (2.25 miles) southeast of the city of Edgemont in Sect. 18,
T9S, R3E. The site lies west of county road 6N and immediately to the southwest of alternative
site C'.

The site is at the head of a small ephemeral drainage basin and is about 20.2 ha (50 acres) in
area. Surface water within the basin flows predominantly in direct response to precipitation.
From this basin, drainage flows generally eastward into the Cheyenne River. The site is bounded
on the west and southwest by steep cliffs marking the beginning of the adjacent mesa, on the
north by a drainage divide that separates the site from the Cottonwood Creek watershed, on the
east by a ridge that separates the site from alternative site Cl, and is open to the southeast.

The closest residence is a small ranch house about 2 km (1.25 miles) southeast of the site. No
population growth that would infringe upon the site is projected for the area.

Soils at the site consist of shallow to moderately deep, weil-drained, silty clay loams.
Unweathered shale is encountered at depths less than about 100 cm (40 in.). The site is under-
lain by about 76 m (250 ft) of the lower unit of the Greenhorn Formation, which generally con-
sists of dark gray noncalcareous shale interbedded :ith thin layers of limestone and clay, as
described in Sect. 3.7.1.3. An inactive fault may extend across the western end of the disposal
site.

The site is drained by an unnamed ephemeral tributary of the Cheyenne River. The tributary

flows into a pond near the western edge of the river's floodplain. An existing small stock

pond, about 0.1 ha (0.25 acre), is located near the eastern limits of the site, and a second
small pond of similar size is located downstream about halfway to the Cheyenne River. Elevations
at the site range from about 1164 m (3820 ft) on the northern watershed divide to 1119 m

(3670 ft) below the pond. The drainage area for the site is about 16 ha (40 acres), and

annual runoff from the watershed above the site is very low, on the order of 0.51 cm (0.21 ir.).
The maximum probable flood for the site was estimated to be about 59.5 m?/s (2100 cfs). Flood
peak discharges are generally the result of heavy local thunderstorms.

Groundwater conditions at the site have not been investigated. However, perched water tables
may be present near the soil bedrock interface, and potentiometric levels and gradients in the
deep aquifers below the site are expected to follow regional trends.

The advantages of this site include isolation from population centers, negligivie evidence
of flooding, and natural wind protection afforded by the ridges bordering the site. In addition,
these ridges would provide natural abutments for the impoundment dike.

One disadvantage of this site is the mclerate to high erosion potential due to the relatively
steep limestone and shale slopcs forming the western and northern borders of the site. Another
disadvantage is that because of the relatively small impoundment site area, the impoundment
dike would have %y pe significantly higher than at other sites to contain all of the wastes.

In addition, the fault on the west side of the site may pose long-term seepage control or
stability problems.

Because of the similarity between this alternative and the preferred alternative (C1) in terms
of location and disposal site development, the cost for the impoundment, material transportation,
and mill site decommissioning is assumed to be essentially equivalent to that for alternative CI.
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Because of the disadvantages described above, the staff concludes that this site is less
favorable than the preferred disposal site (alternative site Cl).

2.2.3.4 Alternative disposal impoundment designs

Successful long-term isolation of tailings at any site depends on whether the impoundment with-
stands disruptive influences of water and wind erosion, differential settlement of the tailings
and cover material, and natural disasters such as floods and earthquakes. A wide variety of
tailings disposal concepts hgve been examined by the NRC staff for their suitability in long-
term management of tailings.® Of these, the alternatives for decommissioning the Edgemont mill
include above-grade disposal, partially below-grade disposal, below-grade disposal in a mined-
out pit, and below-grade disposal in a specially excavated pit.

Alternative D1: Above-grade disposal

This type of impoundment has been widely used in the past. The existing tailings ponds and
piles at the mill site are prime examples of simple above-grade impoundments. The terrain of
the disposal site determines the configuration of the embankment enclosing the impoundment.
Examples include dams across a natural basin and earthen berms constructed on the four sides of
an impoundment situated on flat terrain. Diversion ditches, riprap, and similar flood protec-
tion measures may be necessary during both waste emplacement and long-term storage periods. The
deposited tailings would be stabilized by the placement of a 0.9-m (3-ft) clay cap and addi-
tional overburden and soil to increase the cover thickness to 3 m (10 ft). Appropriate grasses,
forbes, and shrubs would be planted on the surface to establish sufficient vegetative cover to
limit erosion. However, in this case, the steepness of the embankments and the elevation of the
impoundment area above the surrounding topography tend to maximize the exposure of the impound-
ment to the disruptive effects of erosion and natural disasters. Therefore, this type of
impoundment may require long-term active care such as maintenance of diversion ditches and
repair of erosional damage. The staff finds this alternative unacceptable because extended
maintenance and strict land-use controls may be necessary to ensurec impoundment integrity. For
these reasons, stabilization of tailings in existing impoundments on the mill site (alterna-
tive B1) was rejected. In addition, use of this design at the other alternative disposal sites
is not considered by the staff to be an acceptable option for similar reasons.

Alternative D2: Site selective/engineered partially below-grade disposal with special
design and site features

Although tailings would be deposited partially above grade, judicious selection of the disposal
site and careful impoundment design for long-term stability may make this alternative roughly
comparable to below-grade disposal concepts (alternatives D3 and D4) in terms of protection
against wind and water erosion. The following are general features for this type of impoundment
as set forth by the NRC staff.?

1. A site is chosen where the upstream drainage area is very small. This would mean, for
example, that the impoundment would be near the top of a divide.

2. Site topographic features provide natural shelter of the tailings impoundment area from
wind; that is, the face of the impoundment embankment is not exposed directly to prevailing
winds.

3. Final reciamation is carried out in such a manner that embankments are contoured to make
very gradual slopes.

4., Tailings are covered with reasonably thick soil and overburden materials. The overburden
is stabilized with vegetation or rock riprap and cobbles as appropriate to retard any wind
and water erosion.

5. The impoundment dike is constructed according to accepted geotechnical engineering standard
practices to ensure long-term stability (principles outlined in Regulatory Guide 3.1 are
followed).

6. The tailings disposal area is not sited near a geologic fault.
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7. Design features combine to cause deposition of sediment on the tailings area from runoff
that may cross the impoundment area.

Positive topographical features (minimal upstream drainage, shelter from wind, sediment deposi-
tion patterns), establishment of vegetation, and the use of riprap to armor slopes are very
important to the effectiveness of this alternative. Therefore, these features must be carefully
cons!de::? in the site selection, and the impoundment design would seek to exploit them as much
as possible.

The proposed disposal site and impoundment design (Sect. 2.2.2.1) display all of these recom-
mended features except those listed in the IL n 7. Because of the limited drainage area above
the impoundment and limited runoff into the impoundment area, it is not expected that a signif-
icant amount of sediment could be accumulated on the impoundment area over the long term.
Therefore, rather than creating a depositional condition on top of the impoundment, the staff
conciuded that it would be more beneficial to minimize surface flows and associated water
erosion potential across the impoundment by constructing diversion ditches around the impound-
ment and by grading ‘ts surface to effect positive drainage away from the center. The stabili-
zation cover would consist of 0.9 m (3 ft) of clay; added overburden and soil will make the
cover 3 m (10 ft) thick. Seepage control and other stabilization features applicable to this
alternative are discussed in Sect. 2.2.3.5.

The main advantage of this alternative is the potential for secure long-term isolation com-
parable to that obtainable with below-grade disposal but at a lower cost. Additionally, this
technique of partially below-grade disposal may avoid the problems of tailings emplacement near
or under the groundwater table where the occurrence of a shallow aquifer would affect the
feasibility of below-grade disposal. The disadvantages associated with site selective/
engineered partially below-grade disposai, with such special siting and design features include
the risk of accidental release of tailings because of embankment failure, potential long-term
failure of the impoundment resulting from unforeseen changes in natural conditions (such as
climate), and necessary passive monitoring and land-use controls to prevent encroachment on the
site and disruption by human activities.

Because partially below-grade disposal with special design features can be designed and con-
structed to provide reasonable assurances of long-term stability against natural forces, similar
to below-grade disposal in a mined-out open pit, the staff concludes that this impoundment
design would be an acceptable long-term tailings management alternative for the Edgemont site.
In the absence of acceptable mined-out open pits in the Edgemont area, site selective/engineered
partially below-grade disposal with special design features is the impoundment design preferred
by the staff.

Alternative D3: Below-grade disposal in a mined-out open pit

Placement of the tailings, other contaminated materials, and the impoundment cover below the
natural-grade elevation will generally isolate the impoundment from natural disruption by sur-
face water and wind. Impoundments adapted from inactive or abandoned mine pits would not
require the construction of confining embankments or dams. Such embankments are the principal
points of attack for erosive forces and the most likely failure points. The absence of such
above-grade structures would therefore render the below-grade impoundment at least as stable as
- the surrounding natural terrain. This stability is the main advantage of below-grade storage.
The possibility of disposal of contaminated materials in open-pit mines in the area is discussed
in alternative C3. While such below-grade burial is preferred by the staff, the location,
size, and geohydrologic conditions at the open-pit mines in the Edgemont area negatively impact
- the feasibility of such a technigue in several important ways. In order to transport wastes to
these mines, contaminated materials would have to be trucked through a population center,
thereby increasing the potential for accidents, spillage of contaminated materials, and radio-
logical exposures to people. Whether sufficient storage volume exists in the mine pits for the
estimated total quantity of wastes is questionable. In addi%ion, because potentially permeable
geologic formations are exposed in the pit walls and the exact Tevel of the water table at the
site is at present undefined, a potential may exist for seepage of contaminated liguids into
the groundwater system. Installation of a clay liner on the pit bottom and sides would probably
be required before pit disposal would be acceptable. Therefore, this alternative disposal
design is not considered superior to alternative 02 for the Edgemont decormissioning plan.
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Alternative D4: Below-grade disposal in a specially excavated pit

In this alternative, disposal area excavation would ensure that the tailings, other contaminated
materials, and the impoundment cover lie below the natural-grade elevation. Therefore, no
impoundment embankment would be necessary. This type of impoundment couid be constructed at or
in the immediate vicinity of the surface impoundment sites considered by the applicant (alterna-
tives C1 and C2). The impoundment configuration would be adjusted to avoid highly sioping
terrain and drainage courses. If the shale bedrock alone could not provide adequate seepage
protection, a clay liner might be installed in ine bottom and on the sides. The advantage of
this alternative is the below-grade placement of wastes and cover materials. The major dis-
advantage of this alternative 1s the additional costs associated with the excavation of the

pit. With an assumed 3.6 x 10 m? (4.7 x 10 yd3) of wastes (ER, Table 2.3-1) and a cost of
$0.92 to $1.30/m3 ($0.70 to $1.00,yd?®) of material, the construction of a specfal pit at
alternative site C1 would add $4.3 to $6.1 million to the cost of the decommissionina. Because

a comparable degree of impoundment stability may be obtained with a specially designec partially

below-grade impoundment at the same site (as in alternative D2), the added expense of pit con-
struction is not considered justified.

2.2.3.5 Alternative seepage control measures

Alternative E1: Clay liners

If natural hydrogeological conditions of the impoundment base are such that permeabilities
greater than about 10-7 cm/s are encountered, it would be necessary to emplace clay over por-
tions of or over the entire bottom of the impoundment excavation to inhibit seepage of fluids
from the tailings. In that event, the applicant should provide a liner design and material and
compaction specifications to ensure that permeabilities of about 1 x 107 em/s (0.1 ft/year) can
be obtained for the clay liner. Properties of the clay should be compatible with impoundment
fluids to ensure against cracking of the liner or chemical breakdown of the clay minerals.

The installation of clay liners is the seepage control measure preferred by the staff. However,
alternative E2 could be employed, provided it can be demonstrated that permeabilities of natural
materials exposed in the excavation are uniformly about 1 x 10~7 cm/s (0.1 ft/year). If a

liner is needed, detailed plans shall be submitted to NRC prior to installation.

Alternative E2: Excavate impoundment bottom into relatively impermeable soils ar bedrock

Under this alternative, the impoundment would be excavatec into site so0ils and/or bedrock to a
depth where the permeability has been determined to be about 1 x 16°7 em/s (0.1 ft/year).
Provided the expected maximum groundwater elevation in the area does not intersect the excava-
tion, this alternative would provide reasonable assurances that local groundwater systems would
not be contaminated by fluids seeping downward from the tailings. This cannct be determined
until the applicant establishes the depth of excavation required for the impoundment.

The major advantage of this alternative is a relatively low cost especially where excavated
materials are needed for other uses such as dike, ~°p, or cover construction. A disadvantage is
*nat soil and bedrock conditions can vary significantly over short distances, and permeabilities
measured at one point in the impoundment excavaticn may not be representative of permeabilitizs
of other points in the excavation. In addition, vertical joints or fractures in soil and rock
may go undetected in boring investigations, yet may provide significant pathways for migration
of contaminated fluids away from the impoundment.

Therefore, the staff has concluded that this alternative should be used only where it can be
demonstrated with a sufficient number of permeability tests and detailed field mapping .f the
excavation bottom that permeabilities across the entire bottom and sidewalls of the impoundment
excavation are uniformly about 1 x 10=7 em/s (0.1 ft/year). Otherwise a clay liner would have
to be installed (alternative E1).

Alternative E3: Dewatering of tailings in place

Under this alternative, the amount of moisture available to carry toxic contaminants away from
the impoundments would be minimized by allowing the fluids in contaminated materials deposited
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in the impoundment area to form a pond in front of the sand tailings as they are emplaced

These fluids would be allowed to evaporate or would be decanted to a suitable evaporation pond
The staff recommends that measures be employed by the applicant to minimize the amount of fluids
contained in the impounded materials before construciion of the clay cap and cover

The design and installation at the base of the impoundment of an underdrain system capsh'e of
dewatering the tailings to a greater degree would represent one such method of minimizing the
amount of moisture availabie to allow migration of contaminants from the impoundment to the
surrounding environment.

Alternative E4: Solidification of tailings and wastes with cement, asphalt, or
other chemical fixants

various solidifying agents have been suggested for incorporation {nto tailings sc that the
resulting solid form would have the desirable characteristics of low leachability and high
resistance to the diffusion of radon.2 The use of such agents on the Edgemont mil) tailings
would require the reslurrying and probably the neutralization of the tailings.

A common solidifying agent is asphalt, which, if it can be incorporated as an impervious coating
on the tailings particles, would retard the diffusion and release of radon to the environment

and would effectively prevent the leaching of water-soluble toxicants. A facility for heating
and mixing the asphalt with the tailings would be required for implementation of this alternative
About 330 kg (670 1b) of asphalt per metric ton of tailings would be required to produce a
suitable mix.®

After the selected pretreatments, the tailings could also be mixed with cement to produce, upon
settinj, a type of low-grade concrete. Properly designed, the sar« facility could handle the
steps of required neutralization and concretion. One part of cem:.t for 20 parts tailings is
the estimated minimum. However, a ratio of 1:5 has been shown to yield better strength and
leach resistance though at a higher cost.5

Commercially available chemical fixants could also be used to solidify the tailings. If this
waste stabilization method were implemented, the chemicals would be blended into the tailings
slurry and the resulting mixture pumped to an impoundment where solidification would occur
within a few days to a few weeks, Either the waste material would be entirely entrapped or
the pollutants (primarily heavy metals) would be chemically bound as insoluble complexes.

Although technically feasible and environmentally desirable, solidifization of tailings and
wastes would be extremely expensive. Assuming a nominal cost qf $10.00/MT of tailings (commonly
quoted costs range from $7.00 to $36.00/MT of treated wastes),’ the staff estimates that chemi-
cally fixing only the tailings would cost $23 million. Treating the slimes with asphalt or
cement would cost between $3.1 and $4 million. These estimates do not incl..e the additional
costs in special-material handling and processing. More significantly, the solidified waste
would still have to be disposed of in a tailings impoundment because long-term stability after
solidification using these techniques has not yet been demonstrated. In the opinion of the
potential environmental advantages do not justify the extra economic costs.

waste transportation alternatives

1

ternative F1: Conventional highway trucks

In this option, conventional tractor-trailer and end-dump trucks of 33 MT (36 tons) gross weight

would haul wastes over existing public roads. To prevent dusting problems and contaminaticn

of public roadways with finely divided tailings and dry soi]l materials, tne trucks would be
equipped with heavy rubber covers, and washdown facilities would provided. With an assumed
payload of 19 MT (21 tons), trucks would make 370,000 trips hau!li wastes from the Edgemont
mill site This number of trips on the public roads serving any the disposal sites woul
cause considerable congestion (especially at the crossing of U.S. 18 and at the railroad tracks
present significantly increased risk of traffic accidents, and increase the costs of road
maintenance. For disposal sites C2 and C3, nearly 10 million truck miles would be required.
About 2 million truck miles would be required for site C] The staff does not consider th
desirable Uption and it should therefore be implemented only f ultimately unavoidable.

b
¥




Alternative F2: Off-road trucks

In this option, wastes would be hauled in off-road trucks of 45-MT (50-ton) or 68-MT (75-ton)
capacity. A private haul road would be constructed between the mill site and the disposal
area. Oust from hauling operations would be controlled by chemical sealants and water sprays
applied to the road. Any spilled contamination on the road surfaces would be removed to the
disposal area. Depending upon the size of trucks used, about 105,000 trips would be required.
From cost and accessibility standpoints, alternative site C! is the only disposal site for
which this alternative is feasible. Application of off-road trucks at this site would not

significantly impact the general public. 5
Alternative F3: Slurry pipeline -

In this option, the sand tailings and some of the contaminated soils would be slurried with .
water and pumped to the disposal area in a slurry pipeline. Excess water would be decanted

from the settled wastes and recycled to the mill site. Wastes not suitable for slurry trans-
port (such as slimes) would be removed to the disposal area by conventional or off-road trucks.
Total atmospheric emissions from the decommissioning project would be greatly reduced because

of wet handling and deposition of wastes and decreased fossil fuel consumption related to haul-
truck operations. As advantages of this system the applicant cites these environmental benefits,
along with lower costs similar to those of off-r-ad truck haulage. However, there are no cost
advantages for the distant alternative sites C2 and C3 because of the increased costs related

to right-of-way acquisition, river and stream crossings, and greater distances involved. In
addition, a much greater length of pipeline would have to be monitored and maintained to assure
avoidance of potential spills of contaminated materials in the event of pipeline failure or
defects. The slurry pipeline is thus considered by the staff to be clearly desirable only for
use in connection with site Cl.

Alternative F4: Conveyor systems

Conveyor systems would offer environmental benefits similar to those of slurry pipeline trans-
port. However, increased construction costs and operational inflex‘bility make this alternative
less desirable.

Alternative F5: Railroad systems

Railroad transport of wastes could be possible for alternative sites C2 and C3 because of their
location near the existing Burlington-Northern trzcks at 3urdock. This option would probably
require the construction of a spur line and waste-handling facilities near the disposal sites
and the acquisition of 91-MT (100-ton; hopper cars for transport of the wastes. Trucks cr
conveyors would be used to move the wastes from the handling facility to the disposal area. The
required multiple handling of the wastes would increase the potential for radicactive and
particulate emissions. Even though the use of the rail line would reduce the traffic impact of
the C2 and C3 alternative sites, the costs of this alternative would be prohibitive.

2.2.3.7 Summary of evaluation of proposed tailings management plan

Tailings management performance objectives

The proposed tailings management plan has been evaluated against the following performance
objectives developed by the NRC staff to ensure that uranium mill tailings are properly managed
and controlled to minimize the potential hazard to public health.

1. Siting and design period:

e Locate the tailings impoundment area remote from people so that population exposures
will be reduced to the maximum extent reasonably achievable.

e Locate the tailings disposal area so that disruption and cispersion by natural
forces is eliminated or reduced to the maximum extent reasonably achievable.
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® Design the isolation area so that seepage of toxic materials into the groundwater
system will be eliminated or reduced to the maximum exte:t reasonably achievable.

2. Decommissioning operations and drying period:

¢ Eliminate the blowing of tailings to unrestricted areas during normal operating "
conditions (including a program of chemical spraying and wetting of tailings surfaces).

3. Postreclamation period:

. ?edu?c direct gamma radiation from the impoundment area to essentially background
evels,

® Reduce the radon emanation rate from the impoundment area to no more than 2 pCi-m=Z.s"!,

® Eliminate the need for an ongoing monitoring and maintenance program following
reclamation.

Comparison of proposal with performance objectives

Siting and design to ensure remoteness from le. The proposed disposal site (Alternative C1)
is Tocated abou% 3.2 km (2 miles) southeast o; the city of Edgemont, which is the nearest popu-
lation center (current population approximately 1800), and about 2.4 km (1.5 miles) north of the
nearest residence. Based on the generally favorable site conditions (including natural wind and
water erosion protection, degth to major groundwater aquifers, distance from major surface water
bodies, low seismicity, etc.), the adequacy of the impoundment system design (embankment
stability, cap cover materials, seepage and erosion control, etc.), and the overall ability of
the impoundment system to contain the tailings and other contaminated material at the site, the
staf; considers this site and prepared impoundment design to ensure adequate remoteness from
people.

Siting and design to minimize disruption and dispersion by natural forces. Potential inter-
ruptions and dispersions from wind erosion, flooding and water e o0sion, embankment stability,
earthquakes, and root and animal penetration would be minimized toth by the proposed impoundment
design and the natural ~haracteristics of site Cl.

1. Wind erosion protection. The proposed disposal site is in a natural basin at the head
of an ephemeral drainage. The ridges that form the northern and western borders of the site
will shelter the impoundment area from the prevailing winds (generally from the northwest) and
should greatly reduce the potential for long-term wind erosion. The impounded materials will be
covered with a minimum of 3 m (19 ft) of soil consisting of a 1-m-thick (3-ft) clay cap covered
by at least 2 m (7 ft) of unclassified fi11. The impoundment surface will be graded anc
revegetated. Embankment slopes will be covered with a suitabie thickness of riprap and appro-
priate filter material. The natural protection from prevailing winds afforded by the ridges
bordering the site, the thick cover of fill materials on the relatively flat impoundment sur-
faces, and the riprap cover on the embankment slopes should provide adequate long-term wind
protection for the proposed tailings impoundment system.

2. Flooding and water erosion protection. The site is at an elevation that is more than

46 m (150 ft) higher than the proSiEie maximum flood or. the Cheyenne River; therefore :-v

. potential for water erosion at the site from flooding ot the Cheyenne River is elimisg.ad. The
drainage area upstream from the disposal area is onlv about 18.6 ha (46 acres). For tais
reason, the potential for severe water erosion and/or failure of the tailings impoundment system
by flooding is considered to be low. In addition, isolation courses will be constructed to
divert water approaching the impoundment from the west and northwest. A natural drainage divide
will prevent water from entering the impoundment area from the northeast. Grading of the
impoundment surface to a gently sloping crown will eliminate areas of surface runoff concen-
tration, remove runoff from the site, and provide significant protection against water sheet and
gully erosion. Additional water erosion protection will be afforded by the 3-m (10-ft) thick-
ness of cover material and revegetation of the impoundment area. Adequate water erosion protec-
tion of the downstream face of the impoundment dike should be afforded by its relatively gentle
slope (5:1) and by the riprap cover and suitable fiiter materials.
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The staff recommends that detailed engineering design studies be performed and that final design
plans, cross sections, and material specifications for the proposed isolation courses, diversion
systums, riprap, and suitable filter materials be submitted for review to ensure protection of
the impoundment against water erosion. In addition, the applicant should provide, through
design, assurances that any water that might exit from the gravel drain near the toe of the
1-pdh:dl:nt fike during disposal operations will be properly collected to prevent erosion of the
toe of the dike.

3. Embankment stability. Boring logs supplied by the applicant indicate that siity clay
and bentonite seams ranging in thickness from 0.65 to 15.5 cm (0.25 to 6 in.) occur in the shale
underlying the disposal site. At the boring locations, the seams ranged in depth from about Im
(10 ftg to 14 m (45 ft) below the present ground surface. The shale beds in general, and
particularly the bentonite beds, may constitute planes of weakness in the impoundment dike
foundation and natura' dike abutments that could lead to failure of the dike or natural dike
abutments during impoundment excavation or after loading with disposal materials. Therefore,
the staff recommends that the final design of the impoundment dike and excavation take into
account the location, orientation, and continuity of the bentonite and silty clay seams. The
shear strengths of these clay seams and other foundation and construction materials should be
determined to permit analysis of the long-term stability of the impoundment system. Final
impoundment dike design plans should include material specifications, compaction criteria, and
field compaction procedures to ensure the long-term stability of the embankment.

The proposed 5:1 slope for the downstream face of the impoundment dike should provide adequate
protection against slope failure of the dike. However, the final slope of the downstream face
should be determined by detailed engineering design studies that properly consider the founda-
tion conditions below the dike, as discussed in the previous paragraph, and the engineering
properties and shear-strength characteristics of the materials that are used in the construction
of the dike. In no case should the slope of the downstream face of the dike be steeper than
5:1. Any suitable excavated material in excess of that needed for the proposed impoundment
system could be used to flatten that slope and afford additional protecticn against possible
slope failure and erosion. The downstream face will be further protected against erosion by the
use of a suitable filter material overlain by riprap as discussed in the previous section.

The applicant should provide specifications for the gravel drain material within the impoundment
diko to ensure that a suitable filter is established between the drain system and the unclassi-
f'ad dike fill to minimize the potential for piping failure of the embankment. Similarly, a
suitable filter should be established between the impermeable upstream slope liner and the
unclassified fill to prevent piping failure in the event cracks develop in the upstream liner.

Excessive differential settiement in the impoundment dike could cause cracking of the clay liner
and/or clay cap. Such cracking could lead to ercsion or piping failures of the impoundment
system. Therefore, the applicant should address the potential for differential settlement
within the dike considering unclassified fill and foundation compressibility and compensate for
it by appropriate design features.

4. Earthquakes. Previous experience has shown that properly engineered embankments
(similar to the proposed impoundment dike), which are constructed of clayey materials that are
properly emplaced and compacted, can withstand severe earthquakes with no significant damage.
On the basis of the low historical seismicity of the region, the absence of capable faults at
the proposed site, and the proposed impoundment design, it is highly likely that the proposed
disposal site and impoundment system should be able to withstand long-term seismic events with-
out affecting the long-term stability of the impoundment. However, the applicant should confirm
the long-term seismic stability of the impoundment system using procedures described in Regula-
tory Guide 3.11. In addition, the applicant should submit for evaluation information document-
ing the capability of the fault located at alternate site (4 immediately southwest of the
preferred disposal site.

§. Rnrot and animal penetration. The thickness of the clay cap and cover materials [total
about 3 r (70 ft)] should minimize the possibility of penetration of the cap and cover materials
by plant roots and burrowing :nimals.

Siting and design to eliminate/minimize seepage. Recent geologic information (Sect. 3.7.1.2)
Tndicates that the impoundment system will be separated from major underlying confined aquifers
by about 170 m (560 ft) of relatively impermeable shales. Therefore, the possibility of con-
tamination of the major aquifers by seepage through the impoundment and underlying geologic
material (shales) is considered to be remote. However, because a major performince objective is
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to eliminate or minimize seepage from the impoundment system, the potential for seepage from
the impoundment was evaluated.

The proposed disposal plan requires excavation of the impoundment site into surficial soils and
shales. Wnile the exact depth of excavation has not been established in the applicant's pre-
Timinary design plans, it is likely that the impoundment will be excavated into soils and shales
with permeabilities ranging from about 1 x 10~“ cm/s to about 1 x 10-7 cm/s (100 ft/year to

0.1 ft/year) or lower. If, as is the current case, the appiicant has not and cannot adequately
demonstrate that the permeability of the materials in the bottom and sides of the proposed
impoundment excavation will be uniformly about 1 x 10~7 cm/s (0.1 ft/year) across the entire
site, the staff will require that a clay liner be installed along the bottom and sides of the
excavation. The installation of a clay liner that is about 1 m ?3 ft) thick across the entire
excavation or in any areas where it was not demonstrated that the permeability of natural
materials was about 1 x 10" ’cm/s (0.1 ft/year) would ensure that seepage of toxic materials from
the impoundment system will be minimized or virtually eliminated and will prevent contamination
of local groundwater. If a liner is required, a license condition would be included that would
require the applicant to provide test results that ensure that the materials used tor the liner
would not undergo an increase in permeability characteristics or ceterioration of consolidation
or stability properties when exposed to tailings impoundment soiutions over the long term. In
addition, the applicant would develop and submit for review (1) criteria to define foundation
conditions that are acceptable for the placement of a clay liner; (2) conditions which will
require the use of subdrains and filters; and (3) liner material specifications, compaction
criteria, and field compuction procedures.

while the decant system proposed by the applicant will ensure removal of some of the slurried
tailings fluids from the impoundment system during disposal operations, much of the tailings
fluids will remain at the base of the impoundment area in the sand tailings. Therefore, a
license condition would be included that would require the applicant to dewater the tailings to
the maximum extent reasonably achievable through the use of an in situ drainage system installed
at the bottom of the impoundment to lower the phreatic surface and thus reduce the potential for
seepage through the clay liner. Orains would be installed at one or several low points in the
impoundment bottom and should be protected by suitable filter materials to ensure that they
remain free running. The details of the design and installation of the dewatering system would
be submitted to the NRC for review.

Elimination of blowing of tailings during operation. Some of the contaminated materials will be
transported by dump truck to the disposial site. Contaminated materials in the trucks will be
sprayed with a suitable material to prevent airborne dispersion of contaminated particles during
transport. Cover material will be placed on the impoundment area immediately after a sufficient
area of deposited tailings reaches finai grade to minimize wind blowing cf contaminated mate-
rials. The stafi concludes that these procedures to minimize blowing of teilings during trans-
port by truck and during disposal are generally acceptable. However, the applicant should
develop and utilize an active program to control dusting, including periodic inspections to
document the effectiveness of the program. To further minimize the pntential for blowing of
contaminated materials, the staff recommends that tailings not be transported or emplaced during
periods of sustained high winds. In addition, the staff recommends that the surface of tailings
and contaminated particulate matter at the disposal site be kept moist with water, slurry
liquids, or chemical sprays until they can be stabilized by the intermediate cover.

Reduction of rzdon exhalation rate and gamma radiation following disposal and reclamation. The
results of the evaluation of the adequacy of the proposed tailings cover are provided in
Appendix D. Calculations indicate that the net gamma radiation from the tailings would be about

3.6 x 107 mR/year, which would be insignificant compared to the natural background radiation
(153 mR/year). Radon flux from the impoundment would be about 2 pCi-m=2.s=1,

£limination of need for ongoing monitoring and maintenance. After reclamation and a short-term
observation and maintenance period for surface cover, the staff expects no further active
maintenaice will be required for the forseeable future.

It should be noted that, although the above evaluation is against the performance objectives
for the tailings management, the applicant's proposed plan would basically satisfy the tech-
nical criteria for tailings management in Appendix A of 10 CFR 40, which was issued during
preparation of this DES. A detailri evaluation of the proposed plan against these technical
criteria, as well as any minor mor.fications to the plan needed to meet the criteria, will be
presented in the FES.
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2.2.3.8 Summary evaluation of the overall aspects of the applicant's proposal

The staff considers removal of the tailings and contaminated equipment and soil from the
Edgemont mill site and disposai of such material in a manner to ensure long-term stability and
isolation from the surface e vironment without the need for continued maintenance after disposal
to be in the public interest and consistent with regulatory policy.

The staff finds that onsite stabilization of tailings is unacceptable because of the proximity
of the city of Edgemont and the probability of tailings impoundment erosion at that location
over the long term,

0f 25 potential disposal sites studied for suitability for long-term disposal within 29 km

(18 miles) of the mil] site (Table 2.4), alternative site C1 is preferred by the staff. It has
been concluded that a tailings impoundment can be constructed at that site to meet all perform-
ance objectives discussed in Sects. 2.2.1.3 and 2.2.3.7. Site C1 contains sufficient storage
capacity to contain the present estimate of tailings and other contaminated materials to be
removed from the mill site. The staff considers that this estimate may be high but recognizes.
the difficulty in accurately estimating total volume to be removed. Any other type surface
impoundments with special design' features [e.g. alternative D2 (Sect. 2.2.3.4)] might require
more than one site for disposal. The staff considers this requirement undesirable.

Open-pit disposal was evaluated (alternatives C3 and D3) by the applicant. It appears certain,
though not yet formally documented, that sufficient dispnsal volume is unavailable. Further-
more, the capacity of the pits would be significantly reduced by the installation of liner
materials in a manner that would ensure their stability. Therefore this option is no longer
considered a viable alternative for this project. The staff does not recommend excavation of a
new pit because a comparable degree of impoundment stability ray be obtained with careful site
selection and impoundment design, as in alternative D2, without the extra excavation expense and
the environmental problems concomitant with disposal of the excess excavated material,

The staff prasently recommends alternative site C1, the applicant’'s preferred site. Although
both sites C1 and C2 canbe engineered to meet the performance objectives, alternative C1 is
preferable to aiternative C2 because of sfignificantly less severe transportation impacts, less
impoundment diking, and less exposure to potential erosion.

The haul road proposed by the applicant, about 2.7 km (1.5 miles) eliminates transportation
impacts on the public roads and minimizes the use of fossil fuel. The staff notes that any
other site considered viable would result in greater use of fossil fuel and significant trans-
portation impacts on the public roads. The haul road will disturbd tempcrarily about 12 ha
(30 acres) of land. It is unlikely that less disturbance would occur at another site.

The staff is of the opinion that the applicant's plans to use a slurry pipeline to transport
tailings and other suitable material from the mill site to the disposal site are acceptable.

The plans minimize the use of fossil fuel, represent sound economics, minimize the potential for
public exposure to windblown contaminated materials, minimize truck transportation requirements,
and are cost and energy effective.

With regard to avoiding contamination of ground and surface waters at the mill site, the staff
considers the proposed diversion ditch to control runoff from the natural drainage east of the
mill to be a necessary and environmentally sound feature. Otherwise, control of sediment
transport from the disturbed contaminated materials on the site would be difficult, if not
impossible.

Regarding the decontamination of Cottonwood Creek, the staff supports the staged rerouting and
cleanup plan as proposed by the applicant. The staff considers that, if considerable expanses
of contaminated sediments are identified within the streambed, diversion of the creek flow would
be the most practical way to decontaminate the creek channel, with a minimum of sediment
entering the Cheyenne River at the mouth of the creek. It is recognized that any method for
full decontamination of the creek channel will destroy the aguatic biota in the creek through
the mill site in the short-term, but the staff is of the opinion that this action will have
sfignificant long-term benefits by returning the creek to unrestricted use. All creek contam-
inants will be removed to levels determined by NRC in coordination wits the Sta*e of South
Dakota and EPA.
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The staff notes that during previous mill operation, although fresh tailings and contaminated
groundwater degraded the water quality of Cottonwood Creek, nc detectable effects on the
Cheyenne River or the Angostura Reservoir were observed. ° With this past history, the staff
is of the opinion that any potential effects of remaining contaminated creek sediment entering
the river will be transient and will result in no measurable change in water quality or envi-
ronmental consequences. :

Thus, the staff agrees with the applicant's proposal (Sect. 2.2.3) to reroute, clean up, and
stabilize the streambed and provide a restored aquatic habitat in a channel as close to the
original creek configuration as feasible.

Regarding details of the proposed Cottonwood Creek cleanup, the applicant's plan for recon-
struction of the Cottonwood Creek calls for the banks to be graded to a 10°-slope. Such a slope
may be necessary for initial attempts to stabilize the banks, but erosion should be allowed to
shape the banks in a natural manner. Areas of the creek expected to receive severe erosion,
such as bends, can be stabilized with riprap. Excessive use of riprap, however, should be
avoided. Although the plan for revegetating the creek banks generally appears acceptable, the
staff recommends that the applicant work in cooperation with the South Dakota Department of
Game, Fish and Parks in this area of the cleanup plan. The plan to plow and disk two 2.4-m

(8 -ft) wide bands along both sides of the creek for shrub plantings does not appear reasonable.
Once the banks nave been stabilized with the seed mixture as proposed, heavy machinery should
not be used on the slopes. The staff suggests that the shrubs and trees be planted by hand. A
small roto-tiller would probably be adequate for tilling the soil where the shrubs and trees
would be planted. The applicant should consider placing roofing felt or plastic aprons around
the shrubs and trees to control growth of competing grasses and shrubs and to conserve moisture.

According to the applicant's original plan for reclaiming the mill site, disposal site, and haul
roads, and borrow areas as presented in Sects. 2.2.2.7 and 2.2.2.9, it was reported that suf-
ficient suitable topsoil exists at the disposal site for reclaiming all disturbed areas.
However, more recent data indicate that this will not be the case and that quantities are
insufficient. Thus, while the staff believes that use of topsoil from the disposal site is
environmentally preferable to disturbing additional lands, it appears that opening up new borrow
areas for fill and topsoil material will be required. The siaff will require adequate documen-
tation and justification of plans to initiate such activity.

The seed mixture proposed for the mill site and banks of Cottonwood Creek (Table 2.4) appears
appropriate, considering the proposed use of the land (Sect. 4.1.1.4). The staff feels, how-
ever, that the seed mixture to be used to revegetate the disposal impoundment area should not
promote l1ivestock grazing because the continued existence of vegetative cover over the
impoundment is an integral factor of erosion protection. In selecting the seed mixture for
that area, primary emphasis should be on providing self-suscaining vegetation capable of
withstanding grazing pressures and effecting long-term erosion protection. As recommended

by the U.S. Fish and Wildlife Service (k. D. Keenlyne, U.S. Fish and Wildlife Service, letter
to R. A. Scarano, Chief, Uranium Recovery Licensing Branch, Division of Waste Management, NRC,
Oct. 27, 1980), the applicant should consider a seed mixture which includes little bluestem
(Andropogon ocopariuog. silver sagebrush (Artemesia cana), rice grass (Oryacpsic humenoides),
and fourwing saltbush (4¢riplex canescens). These seeds are commercially available, can be
planted with other mixtures, and would improve the area's diversity.

The seed mixtures for all areas to be revegetated contain yel' w sweetclover (¥elilorus

of fieinalis). This species is & strong competitgr for moisture and may retard the growth of
warm season species if its density is too great. Also, excessive seeding rates of small-
seeded species such as yellow sweetclover may result in severe competition with grasses,
especially if water is limited'? as it is near Edgemont. Therefore, it may be advisable to
broadcast this species after the warm season species have become established. As seeding con-
ditions become more severe (e.q., steeper slopes, south- and west-facing slopes) the rate of
seeding should be increased 50 to 100%.1°

The applicant did not discuss any plans to revegetate the pondercsa pine community east of the
mill site. The staff recommends that any portion of this community disturbed as a result of
¢leanup of windblown tailings be planted with species typical of the area.

To ensure the establishment of a self-perpetuating maintenance-free stand of vegetation, a
policy of South Dakota, the applicant should, as described in the ER, (Sect. 5.1.4.1), monitor
all reclaimed areas and take all necessary actions to achieve successful vegetation reclamation.
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This reclamation should be considered successful when the cover and density of perennial species
in the reclaimed areas equal the cover of perennial species at cont-ol areas with this condition
being met for two consecutive growing seasons.

In summary, the conclusion of the staff is that the applicant's proposal is generally satis-
factory and that the project be implemented subject to the monitoring and mitigating measures
planned by the applicant and as supplemented by the regulatory agencies involved. Detailed
plans and evaluations of each aspect of the decommissioning project will be subject to review
and approval by NRC prior to implementation. The applicant will be required to adhere to the
monitoring and mitigating measures in Sect. 4 of this statement, and all applicable Ticensing
requirements of the NRC.

The staff concludes that under these restrictions, long- and short-term adverse impacts will be
minimal, and the project will improve the local long-term environment and welfare of the public.
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3. THE AFFECTED ENVIRONMENT

3.1 CLIMATE
3.1.1 General influences

The climate of southwestern South Dakota, where Edgemont is located, is characterized by low
precipitation, high evaporation rates, abundant sunshine, low relative humidities, and moderate
temperatures of extensive diurnal and annual vari&tions.f-z The general climate of the project
area is semiarid, continental, or steppe; and the winter season is dry. 3,4

Storm systems originating in the Pacific Ocean, after releasing most of their moisture over the
Coastal and Cascade ranges and Rocky Mountains, produce only 1ight precipitation in the Black
Hills area. Heavier precipitation occurs when these systems reintensify east of the Rocky
Mountiins and interact with moist air that is already present or that moves by advection into
the area from the southeast. Icalated summertime convective storms may also produce heavy,
localized precipitation — primarily over and adjacent to the Black Hills.

Local topography in the area should not influence synoptic scale airflow to any great extent.
The adjacent Black Hills, however, are a major barrier to airflow and may cause some airflow
variation in the general region.

Temperatures are reasonably represented by data from nearby Ardmore, South Dakota, located
approximately 35 km (22 miles) south-southeast of the Edgemont properties. Table 3.1 presents
mean monthly, mean annual, and mean daily maximum and minimum temperatures for the Ardmore
station for 42 years of record.

Temperatures greater than or equal to 32°C (90°F) are estimated to occur on an average of
60 d/year.2 The extreme maximum temperature reported for Ardmore is 46°C (114°F).2 Migrating
high-pressure systems moving southward out of Canada frequently influence the area. These
systems, combined with eiavations of about 1067 to 1158 m (3500 to 3800 ft) MSL, a northern
continental location, and infrequent cloud cover, contribute to an average of 198 d/vear with
?emp;;géu€e§7l:§szthan or equal to 0°C (32°F). The lowest temperature on record fo: Ardmore

s - -37°F).

Freezing temperatures generally do not occur after mid-May or before the last of September.'
However, there are large variations in freeze dates from year to year.

3.1.2 Winds

Long-term wind information is not available for the immediate area. The nearest National
Weather Service (NWS) stations with such data are at Rapid City, South Dakota, and Scottsbluff,
Nebraska, which are more than 105 km (65 miles) northeast and 160 km (100 miles) south of
Edgemont respectively. Table 3.2 presents monthly and annual mean wind speeds and directions
for these two stations.

The MNWS data from Scottsbluff, Nebraska, considered by the staff to be more representative of
site conditions than the Rapid City, South Dakota, data, indicate that the general airflow in
the region is most frequently from the west-northwest, with a secondary maximum from the east-
southeast. Wind speeds are relatively high, with a mean of 4.8 m/s (1C.7 mph). The area-
specific wind data is reasorably consistent with the NWS information. However, in the area-
specific wind data, the average wind speed during the three-year measurement period is lower by
a considerable amrunt than :hat observed over the longer term NWS period.

3-1
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Table 3.1. Monthiy and annual mean and mean daly and
temperatures for Ardmore. South Dakota (1919-1960)
. Mean Mean daily maximum Mean daily minimum
T gt *cF (°c R e ORI

January -6.8 (20} 0.9 (34) -14.4 (6)

February ~4.1(25) 381(39) ~-116011)
March 0833 8.3 (47) -7.1019)
Aped 7.0 (45) 14.9 (59) -0.8 (30)
May 12.9 (55) 207 (89) 5.2 (41)
June 18.6 (65) 26.6 (80) 104 (51)
July 23.3 (74) 32.4 (90) 14 3 (58)
August 22.1°72) 31.3(88) 12.7 (85)
September 15.9 31) 256 (78) 6.6 (44)
October 8.8 (48) 18.0 (64) -2.1(32)
Novembher 1.1(34) 9.1 (48) -8.8 (20
December -48123) 28130 -12.2(10)
Annual 7.9 (46) 16.2 (61) ~0.21(31

Source: ER, Table 4 1-1.

Table 3.2 Monthly and annual mean wind speeds and predominant wind directions
at Scottsbiuff, Nebraska, and Rapwd City, South Dakota

Scottsblutf, Nebraska Rapid City, South Dakota
Time segment Mean speea Predominant Mean speed Predominant
(m/s (rlesih))? Direction® (m/s (miles/h)|* direction?
January 4.7 (10.6) WNW 4.7 (10.5) NNW
February 51(11.5) WNW 48 (10.8) NNV
March §5(12.3) WHwW 56 (125) NNW
April 581129 NwW 59013.2) NAW
May 54 (12.1) ESE 55(124) NNW
June 47 (106 ESE 48 (10.7) NNW
July 42194 ESE 44 (99 NNW
August 4.11(9.2) ESE 46 1(10.2) NNW
September 42(95) ESE 49(1.0 NNW
October 44(98) NW 50011 NNW
November 461(10.4) NW 49(109) Naw
December 48 110.7) WNW 46(104) NNW
Annual 48 (10.7) ESE 50(11.1) NNW

#Based on 24 years of record.
5 Based on 13 years of record.
Source: ER, Table 4.1-3.

3.1.3 Precipitation

Maximum precipitation amounts occur during late spring and early summer primarily as a result of
the interaction of moist air from the Gulf of Mexico with frontal systems moving across the
region. Summertime convective thunderstorm activity also contributes substantially to the
precipitation totals during the summer months. Monthly and annual precipitatior. data from
Edgemont (Table 3.3, indirate that approximately one-half of the annual precipitation falls
during May, June, and July. Most of the winter precipitation is snow. Based on snowfall
?;go;ds)fgr Ardmore over a nine-year period, the annual average snowfall is approximately 94 cm
n.).=

Based on records from the NWS station at Rapid City, located about 105 km (65 miles) nartheast
of Edgemont, it is estimated that precipitation of 0.25 mm (0.01 in.) or more occurs on an
average of 90 d/year.>-’
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Table 3.3. Mean monthly and annual
precipitation for Edgemont, South Dakota,

1949- 1987
Years
Month SR N;“o‘f?.‘_ - of
E mm " record
i January 9 03 3
S February " 05 9
March 23 09 3
Apri 30 1.2 9
May 73 29 9
- June 67 26 9
July 48 19 8
August 2 11 8
September 28 1.1 8
October 19 0.7 8
November 10 04 9
December 9 03 9
Annual 356 140

Source: ER, Table 412

The mean annual relative humidity for the a;ea is estimated to be about 52%.5:7 However, after-
noon humidities in the warmer months are often lower than 30%.

3.1.4 Storms

Tornadoes are infrequent in western South Dakota. Of those reported, most occurred in the .
afternoon and early evening hours during the summertime thunderstorm season. Only nine tornadoes
were reported from 1955 through 1967 within a 1°-rectangle (latitude and longitude) that includes
the Edgemont area.® Thus, the estimated probability of a tornado striking a point within the
Edgemont area in any given year is 0.0006,%:% which means that the estimated mean recurrence
interval for a tornado at any point within the Edgemont area is about 1650 years.

Thunderstorms, relatively frequent in southwestern South Dakota during the summer months, occur
on the average of 40 to 45 d/year.7»10 Hail associated with these thunderstorms generally
occurs on an average of 4 to 6 d/year.!? Extreme winds of short duration generally

accompany these thunderstorms, and maximum short-duration rainfalls generally are associated
with the more intense thunderstorms.

3.2 AIR QUALITY

The Environmental Protection Agency (EPA) has designated the project area, located in the Black
Hills-Rapid City Air Quality Control Region, as an attainment area for sulfur dioxide and total
suspended particulates (TSP), indicating chat these pollutants are within the Federal air
quality standards.'! The EPA has designated carbon monoxide, ozone, and nitrogen dioxide in
this region as "Cannot Be Classified or Better Than National Standards."'! The only significant
nonradiological air pollutant expected to be associated with the proposed action will be TSP.

The applicant has not monitored the existing air quality at the mill site. A TSP monitor was
installed about 22 km (14 miles) northwest of the site in April 1979. Results from 17 months
indicate that the annual geometric mean for TSP at this location is about 27 ug/m?; the highest
recorded value of 146 ug/m® occurred on May 21, 1980. Wind speeds in the region are highest in
March, April, and May (ER, Table 4.1-3). Data on TSP from State monitoring stations are avail-
able for communities in the region. The nearest station, Hot Springs, reported annuez. geometric
means f 54, 45, and 44 .g/m* in 1976, 1977, and 1978, respectively; maximum recorded values for
these years were 168, 211, and 132 ug/m?, respectively. The Federal secondary standard and State
of South Dakota ambient air quality standard for TSP is 60 ug/m? as the annual geometric mean,
with a maximum concentration of 150 ug/m® allowed once yearly. Background concentrations of
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other pollutants (sulfur dioxide, carbon monoxide, nitrogen dioxide, hydrocarbons, and photo-
chemical oxidants) are all expected to be low in the Edgemont area because of low population
density and lack of industrial development.

3.3 TOPOGRAPHY

The mill site is located immediately south of the confluence of Cottonwood Creek and the Cheyenne
River, about 4.8 km (3 miles) southwest of the foothills of the Black Hills mountains. The
topography of the area is characterized by flat bottomlands and alluvial terraces and gently
rolling hills. Elevations at the mill site range from about 1066 m (3500 ft) at the south-
eastern corner of the site to about 1042 m (3420 ft) along the Cheyenne River, which forms

the northern boundary of the site, and along Cottonwood Creek, which flows through the western
portion of the site.

Immediately north of the mill site the topography is characterized by about 3.2 km (2 miles) of
gently rolling hills followed by rugged northwest-southeast-trending riuges. The topography
south of the mill site is characterized by relatively broad, flat bottomlands and alluvial
terraces along Cottonwood Creek and northwest-southeast-trending ridges and valleys. About

3.2 km (2 miles) south of the mill site, a line of cliffs marks the beginning of a relatively
flat mesa.

The proposed disposal site is located about 3.2 km (2 miles) southeast of the confluence of
Cottonwood Creek and the Cheyenne River. The actual site is located at the head of an ephemeral
drainage with site elevations ranging from about 1122 m (3680 ft) at the western boundary to
about 1096 m (3595 ft) at the southeastern boundary. The disposal site and immediate vicinity
is characterized by northwest southeast-trending ridges and valleys. The cliffs and mesa begin
about 0.8 km (0.5 mile) southwest of the proposed disposal site.

3.4 DEMOGRAPHY AND SOCIGECONOMIC PROFILE

The Edgemont mill site is adjacent to and within the town of Edgemont, South Dak.tz, in the
west-central section of Fall River County, approximately 20.9 km (13 miies) by highway east of
the Wyoming-South Dakota border, 43.5 km (27 miles) southwest of Hot Springs, the county seat
for Fall River County, and 137 wm (85 miles) southwest of Rapid City (Fig. 3.1). South of the
mill site and west of some of the tailings ponds is a residential area called Cottonwood Com-
munity, which has a population of about 75. The Burlington-Northern Railroad borders tie site
in the west and separates the site from Edgemont's commercial district. Residential areas are
west and north of the site across the Cheyenne River. The north area, knowr as Dudley, has a
population of about 60. Except for an Edgemont city sewage pond, the land immediately east of
the site is undeveloped (Figs. 3.2 and 3.3). The proposed s:te for long-term disposal of the
Edgemont mil] tailings is approxinately 3.2 km (2 miles) southeast of the mill site (Fig. 3.3).

Because of the proximity of the communities to the mill and disposal sites and because they are
the only communities within reasonable distance that possess amenities such as schools, retail
districts, and utilities usually sought by in-migrants,!2 the staff has concluded that Edgemont
and Hot Springs will absorb the majority of the socioeconomic impacts resulting from this
proposed project. Therefore, the socioeconomic descriptions and impact anaiyses focus on these
communities and the surrounding regions in Fall River County.

3.4.1 Population

tdgemont and Hot Springs are relatively small municipalitiss; their 1980 populaticns were approx-
imately 1500 and 4700, respectively. The towns are located in sparsely populated Fall River
County, which had an estimated population in 1980 of 8400 and a population density of only about
'.9 persons/km (4.8 persons/sq mile!; therefore, the majority of the county's inhabitants

(about 6200 of 8400) live in these two communities.” Very Tittle slack exists in the labor

-

The Fall River County estimate was obtained from J. Ray, Bureau of the Census, and was
based on 1980 Census data (personal communication, Mar. 12, 1981). The total land area for
Fall River County was assumed to be approximately 4510 km? (1740 sq miles) and was based on
acreage estimates developed by the Scuth Dakota State Planning Bureau (ER, Table 4.3-1).

et
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5.1. The regional location of the Edgemont mill site. Source: ER, Fig. 2.1-1.

markets — unemployment rates are low {Sect. 3.4.2) — indicating that population levels would be
highly correlated with variations in employment opportunities. These ~~mmunities are, there-
fore, very susceptible to the “boom/bust" syndrome; that is, an influx or outflow of any
impo-*ant industry significantly alters employment and, consequently, population trends. Popu-
lations have fluctuated dramatically in the past. For example, Edgemont, although experiencing
a boom-town growth pattern in the 1970s when population doubled because of expandi: @ energy-
related development in and around its boundaries, had previously undergone almost the same
sudden increase in the 1950s and an equally precipitous decline by the end of the following
decade!? (Table 3.4). This abrupt reversal in the 1960s was caused primarily by the closing in
1968 of the Black Mills Army Ammunitions Depot in Igloo. This closing caused “serious social
and economic disruption, high unemployment, and high outmigration [sic]” (ref. 12, p. 3). Addi-
tionally, Edgemont's population decreased significantly in 1980 (from about 2000 to 1500) caused
by a decrease in railroad-related employment. Hot Springs's population has fluctuated also,

but not as severely as Edgemont's (Table 3.4).

The conclusion from the above observations is that historical trends are not very nelpful in
predicting the future populations of Hot Springs and Edgemont. However, population projections
have been developed (Table 3.5). These forecasts, which are based on known industrial com-
mitments, assume that a large influx of industry will occur in the early 1980s and will result
in steep, rapid population expansions. After reviewing these projections, the staff has con-
~luded that although the projections are necessarily inexact, they adequately gauge potential
trends; that is, for example, Edgemont's population could conceivauly more than double by the

mid-1980s.
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Table 3.4 Historical population levels and trends for Hot Springs, Edgemont, and Fall River County

Edgemoant Hot Springs Fall River County
Year Percentage Percentage Percentage
Population Population Population :
: 1840 1002°
i 1950 1185° +18 5030° .
1660 17722 +50 4947 -2 "
1970 11742 -34 4434° -10
1973 4561° +3 8100¢°
1975 1800* +38 4870°F +2 80007 -1
2000° ~
1976 4797 +3 83007 -4
1977 47590 -1 8344°
87007 3
1979 2200’ 5000’ +5
1980 1471 a4 8431"

“Undated document prepared by John Krueger, Edgemont City Planner: orig'nal source, U.S. Census
Bureau.

®Sixth District Council of Local Governments, “Edgemont Recreation Assessment,” Rapid City, S.0.,
April 1979 original source, U S. Censuc Bureau.

“Sixth District Council of Local Governments, “Hot Springs Outdoor Recreation Assessment,” Rapid
City, .0, March 1979; original source, U.S. Census Bureau.

“Computerized tabulation entitled “Personal Income By Major Sources 1972-1977," a component of
the Regional Economic Analysis, prepared by the Bureau of Economic Analysis, April 1979,

'mmmwwmummammmmmwmm
composite 10 the previous population estmates.

’Sixth District Council of Local Governments, “Fall River County 601 Designation Application,”
Appendix B Rapid City, S.0, June 18, 1979 The original source for the 1279 Edgemont estimate was
John Krueger, Edgemont City Planner. The 1976 Hot Springs estimate was derived from a special 1976 U S.
Census tabulation, the 1979 estimate was based on this 197C figure.

Catherine O'Brien, Bureau of the Census, personal communication.

" John Ray, Bureau of the Census, personal communication (1980 census data).

Tabie 3.5. Population projections for Edgemont and Hot Springs’

Edgemont
kit Low Medium High il i
1982 3388° 51027 5700° 73747 7504°

1984 4070° 4289° 4725

1987 3780° 4200° 5375°

1990 3600° 4000° 4950* 5700° 8041

1995 36800° 4000° 4500° »
2000 3800° 4000° 4500° 5700" 8637°

*The wide variations in urojections are indicative of the difficulties
ecountered when dynamic economic conditions have been and
continue to be prevalent in a region

®Sixth District Council of Local Governments, “Mot Springs
Outdoor Recreation Assessment, ’ Rapid City, $.0., March 1979

“Undatea document prepared by John Krueger, Edgemont City
Planner

I8ixth District Council of Local Governments, “Fall River County
601 Des gnation Application,” June 18, 1979

*S xth District Council of Local Governments, “Edgemont Recres-
tion Agsessment,” April 1979 original source, Public Service and
Community Facility impact Analysis - Fall River County. 1978,
prepared by the same agency. The 1990 and 2000 projections are based
on a stable operational employment level of various energy related
industries
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3.4.2 Housing

During the late 1960s and early 1970s, a severe housing surplus existed in Fall River County.
The 1970 housing census indicated that

the housing stock of Fall Rlver County . . . was quite large relative to
demand. A large number of units were standing empty, a situation which
had persisted for some time and resulted in few new homes being built.

From 1962 to 1976, only three houses were built in Edgemont.] . . .

L]ow rents and resale values resulting from the oversupply [apparently
tended] . . . to discourage maintenance and improvements. Thus, although
a relatively large stock of housing was present, it was aging and its
qual;ty was an important and increasing problem. (ref. 12, Appendix F,
p. 3

ine housing surplus during this period was caused by out-migration brought about by declining
employment opportunities (Sect. 3.4.1). However, in the last five years the housing market has
considerably tightened. A housing boom is already occurring because of current energy develop-
ments; for example, the county's stock of housing and mobile homes increased by 323 and 336,
respectively, from 1970 to 1978, an increase of 10% and 188%, respectively.!? Therefore, as is
usually the case for low-population-density areas that are experiencing rapid development of
energy resources, the housing of potential in-migrants may be & critical problem in Edgemont and
Hot Springs. Although projecting housing needs is tenuous at best, possibly acute housing
shortages may occur in Edgemont and Hot Springs as the population of the county increases during
the 1980s. Because the cost of building and financing ‘ndividual permanent housing units has
increased dramatically in recent years, it is anticipated that the housing demand will be for
mobile and modular homes and rental properties.'?

Based on staff discussions with lccal officials, the status of and the barriers to housing
development in Edgemont and Hot Springs are as follows.

3.4.2.1 Edgemont

As of March 1981, there were 486 residential units in Edgemont: 1538 renter-occupied and

328 owner-occupied units. Seventy-two multifamily rental dwellings were available (19 of these
were vacant), and 45 single-family units were vacant. These relatively high vacancy rates
contrast sharply with the near-zero rates recorded in early 1980 and are a result of the popu-
lation decrease that occurred in 1980, From 1977 to 1979, the following units were added to the
housing inventory: 45 houses (none constructed in 1980), 45 apartments (20 constructed in
1980), a 25-unit trailer park, and 26 older homes (for purchase or rent). One local developer
has opened an 8.1-ha (20-acre) planned residential development for single-family and multi-
family dwellings, only 3.3 ha (8 acres) of which have been developed.

3.4.2.2 Hot Springs

The Hot Springs housing inventory, as of June 1979, is summarized in Table 3.6. Although the
present recession and rapidly increasing interest rates temporarily increased vacancies in
permanent housing and brought construction to a standstill during the first months of 1980, the
Hot Springs housing market is expected to be expanded but still strained in the early 1980s.
Rental properties especially are expected to be in short supply, aithough several apartment
complexes have been completed recently, and the Century House (Evans Hotel) is being restored to
provide 85 units of low-income housing for the elderly.'* The 1970 housing census indicated
that there were 1042 people living in group quarters in Hot Springs. Most of thase resided in
the local Federal and State medical care facilities (Sect. 3.4.4).1% Vacant lot. are available
for additional housing; however, individual building lots are not available for iacement of
mobile homes because community regulations restrict mobile homes to approved mebile home parks.

3.4.3 Employment

Compared with national figures, the unemployment rates in Fall River County and else. ere in
South Dakota have been very low; for example, the 1979 annua)l average unemployment r.(es were,
for the county and the State, respectively, only 2.0 and 2.7%. By comparison, the national rate
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Table 3.6. Housing inventonies for Hot Springs

Housing types Hot Springs”
Residential
Permanent (single tamily) 1083
Temporary (mobile homes) 128
QOther (multifamily dweilings) 308
Commercial

*Sixth District Council of Local Governments,
“Fall River County 601 Designation Applications,”
Rapid City, S.0., June 18,1979

was ~6.0%.'% Tre 1978 rate of 1.5% for the county was even lower, and the 1978 State rate of
3.1% was the second lowest recorded (only the Nebraska rate was less). By February 1980, how-
ever, the county unemployment rolls had increased to such an extent that 4.1% of the labor force
was actively seeking work; by January 1980, the State rate had climbed to 4.2%. Although
higher, these percentages are still considerably below the 6 to 8% being currently reported by a
recessionary national economy.

County tent estimates for several job categories are presented in Table 3.7. A la
perct the work force (35% in 1977) is government employees. In 1977, about half of the
govern. iployees worked for the Federal government; the other half were employed by State

and loca. ,overnments. Of the approximately 16% of the work force agriculturally employed
in 1977, more than 60% were proprietors. Retail trade and services employment ranked third and
fourth, respectively.

Table 3.7. Full- and part-time employment by type and by industrial dassifications
for Fall River County (1972 and 1977)

Employment Totai employ a —
descr: ievel ment (%) b i
- ! 1972-1977
1972 1977 1972 1977
Proprietors
Farm 383 339 1ae 97 -4.0
Nonfarm 294 323 95 92 +99
Total 647 662 209 189 *23
Wage and salary employees

Farm 174 204 58 58 #1722
Nonfarm 2268 2633 734 753 +16.1
Mining 94 97 30 28 +32

Construction 15 149 00 43 +893
Manufacturing 90 84 29 24 -8.7
Transportation and public utilities 122 134 39 38 +98
Wholesale trade 19 25 10 10 +316
Retail trade 322 495 104 141 +537
Finance, insurance, and real estate 57 79 20 23 +386
Services N 335 10.7 96 +1.2
Government 1218 1236 394 353 +14
Total 2442 2837 791 811 +168 2
Total employment 3089 3499 1000 100 0 +133

Source: Computerized tabulation entitied “Employment By Type and Broad Industrial Sources,
prepared as part of the Regional Economic information System, Bureau of Econamic Analysis, Apnil 1979




3.4.4 Economics

3.4.4.1 Overview of the regional economy

For decades, the economy of Fall River County, which was originally settled by homesteaders
after the discovery of gold in the Black Hills, has been based (1) on transportation (es-=n-
tially the Burlington-Northern Railroad), (2) on agricultural activities (ranching and farming),
and (.’l) on the extraction of mineral resources (primarily uranium).!? As discussed in Sect.
3.4.3, the government employs the largest percentage of the county's work force. Also, because
of the proximity to several tourist attractions, tourism is also a major source of income.

Edgemont was founded as a raflroad town, and its economy is still heavily dependent on the
activities of the Surlington-Northern Railroad. Sheep raising has traditionally been an
{mportant industry in the vicinity of Edgemont; however, farmers have recently been switching
to cattle.'’ Lignite was mined near Edgemont until the 1930s; and, in the 1950s, uranium
mining and mi1ling significantly boosted the local economy, }?

Tourism, agriculture, and governmentally sponsored medical services form the economic base for
Hot Springs. The Veterans Administration Medical Center in Hot Springs, the largest veterans
hospital complex in the State, had 449 full-time, 52 part-time, and 47 other empioyees (consult-
ants) on its payroll as of Mar. 30, 1979. The center's 1973 budget was nearly $12 million,

of which about $9 million was designated for salaries and the rest for supplies and services.!®
Additionally, the State Veterans Home employed about 106 persons (99 full time) and had an
operating budget of almost $1.5 million. [A commercial hospital and privately operated
intermediate-care nursing home are also located in Hot Springs and together employed about

90 persons in 1979.1%]

Primarily because of an expectedly large and rapid influx of energy-related industry, the
economies of Edgemont and Hot Springs and, therefore, the county are predicted to prosper as
manifold expansions in employment and population occur.

3.4.4.2 Income

Comparative descriptive statistics indicate that, although increasing steadily through time,
the personal per capita incomes of residents of South Dakota and Fall River Countv have con-
sistently lagged behind national averages (Table 3.8). For example, average per capita
earnings in South Dakota were estinated to be $6841 in 1978, 14.9% above that recorded in 1977,
and 37% better than that calculated for 1975.1% However, when compared with the nation and
with other states, South Dakota has ranked in the lower fourth. The national average was $7810
fn 1978, slacing the State 35th among all the states, a marginally better showing than in 1975
ind in 1970 when the State ranked 37th and 40th, respectively. While siightly higher than that
gf South Dakota, the per capita income of the county has increased along with that of the

tate.

Estimated average annual earnings for Fall River County for several job categories are summarized
17 Table 3.9. Except for the possibly inflated figures for construction, the results are as
anticipated. As expected, farm earnings fluctuated erratically from year to year; and mining,
transportation, and utilities have consistently been relatively high-paying industries.

3.4.4.3 Finance and taxes

Two banks and one savings and loan company are locaied in Hot Springs with total assets of
$762 million and $165 million, respectively, as of December 31, 1978.1* Edgemont has one bank
but no savings and loan institution. The primary source of income for the county and the
municipalities is property taxes, Relevant tax and spending statistics for these entities are
summarized in Table 3.10.

3.4.4.4 Community services and public facilities

As in most relatively 1ightly populated regions where de/elopment of mineral resources is
expanding rapidly, the two largest cities of Fall River County, Edgemont and Hot Springs, are
experiencing and will continue to experience some difficulties in meeting community service
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Table 3.8. Per capita personsl income for the United Sta s,
South Dakota, and Fali River County (1960-1978)

and percantage change (1972-1977)
- Income (current $)*
United States South Dakota Fall River County
! 1960 2201® 1758
1970 3893° 308° s
1972 4493 3847 3984
1973 4980 4943 5138
1974 5428 4753 4793
1978 3861 4595 5393 -
1978 8397 5043 6203
1977 7026 5953 5400 ;
1978 7810° 6841°
Percentage change
1972-1977 564 778 365

*Sixth District Council of Local Governments, “Public Investment
Plan, Fifth Stage,” Rapid City, SO, June 1979. All estimates are in
current dollars: that is, inflatonary trends have not been accounted for

PUS. Buresu of the Canms, Statistical Abstract of the United
Stetes, 100th od., U.S Government Printing Office, Washington, D.C.,
1878, Tabie 730, p. 445

Table 3.9. Esnmated snnual income per labor force participant
by job type and ingustry for Fall River County,

1972 and 1977
Percentage
Job categories 1972 1977
Proprietor earnings
Farm 16,966 -35872 -1
Nonfarm 7,802 10437 ”
Employee earnings
Mining 8881 13,950 81
Construction 54.400° 19.128° -85
Manufacturing 8,087 10,869 35
Transportation and public utilities 10,697 17,724 66
Wholesale trade 8684 11,840 36 -
Retal trade 65N 7378 12
Finance, insurance, and resl estate 8.000 1,172 47
Government 7.142 10,173 42 .

*These estimates were developed by dividing the total reported personal
‘ncome for each job category by the total employees recorded for each
classification. The income figures are from, respectively, computerized tables .
entitied “Personal Income By Major Sources 19721977 and “Employment By .
Type and Broad Industrial Sources 19721977, prepared by the Bureau of
Economic Anatyws as part of its Regional Economic Information Syitem.
®Because these income estimates seem exorbitantly high, the staff believes
that either the employee estimates are understated or the incomes reported are
Diased upward.
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Table 3.10. Racent property valuations, mill levigs, and oudgets for Fail River County,

Hot Springs, and Edgemont
Fall River
Comiioy Hot Springs Edgemont
Approximate property market valuations.” §
1979 95,994,000 26, 39,000 10,627 910
1978 89,178,000 23,661,000 8,028.00
s 1978 mill levies”
Nonichool 18.89° 32.45 26.30
School
5 Nonagriculture 49.11 49.02
Agriculture k<AL 33.02
Totai city budgets,” $
1975 1,138,086 (385,108)7 182,426
1976 1,319,600 (522,289) 224 550
1977 1,335,801 (599,370) 266,317
1978 2,425,066 (1661,744) 279,300
1979 1,760,188 (937,588) 258,650

*Eari Fisher, Tax Assessor, personal communication, October 24, 1979

® Levy for areas not in Mot Springs and Edgemont. The levy for these municipalities is 18.84.

“Sixth District Council of Local Governments, Mot Springs Outdoor Recreation Assessment,”” Rapid
City, $.D., March 1979; and “Edgemont Recreation Assessment,” Rapid City, $.0  April 1979.

9 Amounts within parentheses are the seif-supporting portions of the budgets.

requirements. To forecast accurately their needs for additional facilities is difficult.
whereas a large industrial development could produce 2 need for expanded facilities and staff,
the unexpected phasing out of another source of employment could relax facility requirements.

Education

The Hot Springs Independent School District (No. 23-2) encompasses about 1660 km? (640 sq
miles), of which about 440 km? (170 sq miles) are in Custer County, and includes Hot Springs,
the two small population centers of Buffalo Gap and Oral, and the rural areas around Hot
Springs.!* Statistics for the Hot Springs district are in Table 3.11. As of April 1981, some
crowding existed at the Hot Springs elementary school: three classes were in modular classrooms
(B. Lynch, Business Manager, Hot Springs School District, telephone conversation with S, Martin,

Apr. 1, 1981),
Table 3.11. Hot springs rchool district statistics
= of Sepmmber 1980
Expenditures per pupil ~$1933 Kl
. Full-time
& Number Enroliments equivalency
statt
High school grades 9-12 1 318 228
Middle school grades 68 1 7 145
Elementary school grades K -5
Hot Springs 1 435 15
Maitiand 1 5 1
Butfalo Gap 1 23 2
Oral R 23 2
Totals 4 486 .5

Special education 14 3
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The Edgemont District (No. 23-1) serves all but the eastern part of Fall River County. Edgemont
has consolidated all schocls at one location. The average grade size is about 35, and the
district hired a special education instructor for the 1980-1981 school year (S. Doerr,

Edgemont School District Superintendent, personal communication, Apr. 2, 1981). Enrollment and
teacher statistics are summarized in Table 3.12. -

Table 3.12. Edgemont school district statistics
= of March 6, 1981 -

Expenditures per pupil, ~$1270.

Full-time
Enroliments equivalency
~ staff
High school grades 812 129 82
Grades 4-8 167 74
Grades -3 169 74

Medica! services

In the past, access to medical personnel and facilities has been poor for residents in the
Edgemont area because there were no resident medical doctors, dentists, optometrists, or
hospital facilities. To obtain care, some residents traveled as far as New Castle, Wyoming,
107 km (67 miles) distant. However, this situation considerbly improved during 1980. A
formerly vacant hospital in Edgemont is now used for outpatient medical (including emergency)
treatment. Edgemont now has a resident dentist and a resident physician's assistant; also a
physician from Custer, South Dakota, and a physician from Lusk, Wyoming, commute to Edgemont
once a week. A pediatrician from Rapid City provides bimonthly services, and an optometrist
and two mental health counselors provide their services once a week (J. Krueger, Edgemont
City Planner, personal communication, Apr. 2, 1981). The local volunteer fire department has
8:0 ambulance and provides emergency service for Edgemont and the western portion of Fall River
unty.

Although there are extensive Federal facilities in Mot Springs, only one civilian hospital, the
Southern Hills General Hospital, is in the area. This 50-bed, short-term facility is also in
Hot Springs and has a low occupancy rate of about 30%. This rate is misleading because 25 beds
are aclively bﬂn? utilized (M. S. Flesner, Assistant Administrator, Southern Hills Genera) g
Hospitai, personal communication, Apr. 2, 1981). The hospital staff consists of four full-time

physicians, a courtesy staff of 21 specialists who commute from Rapid City, and an active
auxiliary of community volunteers. The hospital has a shared service contract with the veterans
hosiital for such therapy as ultrasound and nuclear medicine (M. §. Flesner, Assistant Admin-
istrator, Southern Hills General Hospital, personal communication, Apr. 2, 1981). Attached to
the hospital 1s a 50-bed, intermediate-care nursing home. Both the hospital and the nursing
home are privately owned and operated by the Lutheran Hospitals and Homes Society. Also four
general practitioners (one 1s a surgeon), two dentists, and two optometrists are in Hot Springs.
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Fire and police protection

The Edgemont police force consists of four full-time patroimen, two dispatchers, and two patrol
cars; the county sheriff's department protects the noncity areas in the vicinity. Fire protec-
tion is provided by a 40-member volunteer fire department. Its basic fire-fighting equipment
consists of two 1900-L/min (500-gpm) pumpers; a 3800-L (1000-gal), 946-L/min (250-gpm) pumper
for rural service; two four-wheel drive, 946-L capacity (250-gal) trucks for grass fires; a
7600-L (2000-gal) tanker and 1100-L/min (300-gpm) high-pressure pump for rural fires; a salvage
truck with smoke extractor; and a portable electric generator (R. V. Bossche, Chief, Edgemont
Volunteer Fira Department, personal communication, Mar. 24, 1980). The department also has an
.-mm(:y uu)nmo. The fire insurance rating for Edgemont is efght on a scale of one (best)
to ten (worst).

The not Springs Police Department has a paid staff of six officers, a two-man reserve, and two
patrol cars; dispatchers are shared by the city and the county sheriff's department. The
volunteer fire department is headed by a chief and two assistants and has a staff of about 50
(M. Walker, Chief, Hot Springs Volunteer Fire Departiment., parsonal communication, Mar. 24,
1980). The department's equipment is similar to that of Edgemont and includes an emergency
ambulance. Fire insurance classification for Hot Springs is seven.

Water supply systems

Edgemont's water is obtained from five deep free-flowing wells. The maximum pumping capacity is
~3.8 x 108 L/d (10° gpd). The average daily usage varies according to population changes. In
1979, when Edgemont's population was about 2000, the lvong;oungc was about 1.9 x 106 L/d

(5 x 105 gpd). The population declined in 1980 to about 1500; therefore, the average usage has
probably decreased to about 1.5 x 10° L/d (4 x 105 gpd). Because the filtering capacity of the
system is 1imited to ~1.9 x 108 L/d (5 x 105 gpd), peak summer demands, which have been as high
as 3.8 x 10° L/d, are difficult to satisfy withuut imposing restrictions and/or bypassing the
filter system. Restrictions have been imposed in the past, and residents have cooperated in
decreasing their consumption during specified time periods. About $260,000 was spent from funds
provided by a Local Public Works Grant to finish a partially completed storage reservoir that
has a capacity of about 10.4 x 10 L (2.75 x 10% gal) and will also serve as a cooling pond to
lessen the adverse heat effects on the distribution system. [The water is very hot - 53°C
(128°F) — and 1s high fn mirerals, which damage water mains and valves.] Housing and Urban
Development Community Block Grants totaling $350,000 have been used for the last three years to
upgrade distribution 1ines. An anplication for additfonal funds for this purpose through the
Federally sponsored 601 Energy Impact Assistance Program was recently rejected. According to

J. Krueger, Edgemont City Planner (personal communication, Apr. 2, 1981), Edgemont's water
system, which has been improved during the last few years, is adequate for a population of about
1500. However, if the population increases beyond 1500, then the syztem may become strained,
shifting improvement timetables. For example, some of the wells would have to be recased
sooner than would be necessary with a population less than or equal to 1500.

The Hot Springs water system, which is city-owned and -operated, was purchased from the Hot
Springs Water Company fn 1975.'“ Water supplying the system comes from springs 4.0 km (2.5 miles)
northwest of the city. The storage and pumping capacity are adequate for a population of about
6500; however, the system, 1ike that of Edgemont, is severely limited by an old, undersized
distribution network. Approximately $1.7 million ($1.25 million from revenue bonding) was
nccnn{ used to construct a concrete storage facility with a capacity of 7.6 x 106 L

(2 x 10% gal), construct a booster pump station, and renovate 4.8 km (3 miles) of distribution
1ine. These projects were completed in 1978. In 1979, using about $200,000 of a Housing and
Urban Development (HUD) block grant, new water mains were installed in the Coldbrook neighbor-
hood. In 1980, a main north-south distribution 1ine was installed in the business district.
This installation cost ~$§700,000 and was funded via special assessment bonds (J. Scheltens, Hot
Springs City Engineer, personal communication, Apr. 30, 1980).

Sewage

Edgemont's collection, discharge, and wastewater treatment facilities are adequate for a popula-
tion of 1500. However, the wastewater treatment facility, a stabilization lagoon, is designed
for a population of 1500 and would therefore be undersized if Edgemont's population increases.
Additionally, the lagoon does not meet the requirements established for a Nationmal Pollutant
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Discharge Elimination System (NPDES) permit. The city has purchased land adjacent to the
existing lagoon to be used for future wastewater treatment facility expansions: sufficient
land is available for a facility sized to treat the sewage for a population up to +6500.
Edgemont has been mandated by EPA to expand the lagoon to a size sufficient for a population

4 of 1800 by 1985 to satisfy NPDES requirements. Therefore, the city plans to add an additional

cell by 1985. As the population increases beyond 1800, additional cells will be added

(J. Krueger, Edgemont City Planner, personal communication, Apr. 2, 1981).

—n———— .

The Hot Springs wastewater treatment facilities are old and inadequate: a portion of the city

is still using septic tanks. Plans for upgrading the system were funded and approved. However,
! because of unanticipated short-term increases in demand caused by currently expected energy-
related expansfons in employment and population, EPA has approved the commencement of a reevalua-
tion study (J. Scheltens, Hot Springs City Engineer, personal communication, Apr. 3, 1981).

Solid waste
Both Hot Springs and Edgemont collect solid wastes and use landfills for disposal.

Transportation

U.5. Highway 18 and State Highway 52 are the major roads to Edgemont. Highway 18, the primary
link between Edgemont and Hot Springs, is currently being upgraded in the Edgemont area. Inter-
national Parks Highway 385 also passes through Hot Springs, providing a north-south route.
Continental Trailways and the Burlington-Northern Railroad provide, respectively, bus and rail
service for both Edgemont and Hot Springs. Continental Trailways offers direct connections
northward to Rapid City via Custer and southward to Lusk and Cheyenne, Wyoming, and to Denver,
Colorado. The Omaha-Rapid City bus line also serves Hot Springs, providing one bus north and
south each day to Chadron, Nebraska, and then east to Omaha. No commercial airlines serve Mot
Springs or Edgemont. The nearest airport providing commercial service is at Rapid City. Both
Hot Springs and Edgement have municipal airports capable of handling small aircraft. The
Edgemont airport has a sod runway. The Hot Springs airport has a 1370-m (4500-ft) asphalt run-
way, a 1160-m (3800-ft) sod runway, and two hangars equipped to provide fuel.

Utilities

The Black Hills Power and Light Company and the Feoples Telephone and Telegraph Company supply,
respectively, electrical power and telephone service for poth Edgemont and Hot Springs.

Recreation

Edgemont has two major recreational areas, a municipal park and a school/fairground complex (a
park platted in Cottonwood has never been developed).'® The municipal park has a small fishing
pond, picnic facilities, and playground equipment. The school/fairground compiex consists of a
playground, indoor recreational facilities, the city's only balifield, a tennis court, and an
outdoor basketball court located on the school grounds. [n addition, a privately owned swimming
pool is available for public use. The fairgrounds are used primarily for an annual fair.
Because Edgemont's park and recreation s stem is limited, the city has expanded its budget for
improvements to be made during the next 'ive years,'?

Table 3.13 contains an inventory of the outdoor recreational facilities in and around Hot
Springs [within a 24-km ('5-mile) radius] and includes Evans Plunge, a privately run indoor pool
fed by several local warmwater springs.:®

From a regional perspective, tourism and hunting (primarily for antelope, mule deer, and turkey)
are major activities. Outstanding tourist attractions include the Black Mills National Forest,
Buffalo Gap and Thunder Basin National Grasslands, Wind Cave National Park, Jewel Cave National

:onumnt. Mount Rushmore National Memorial, Custer State Park, and the Angostura Recrszation
rea.
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Table 3.13. Mot Springs outdoor recreation arsas

Size
Aea Description
ha acres
Municipsl parks

{ Butler Park 12 2 P.ayground equipment. 4 rest rooms, 3 tennis
i courts, 2 outdoor basketball courts, and
i 1 lighted and 2 unligh ted softbal! fields
! . Cold Brook Park 04 1 No facilities

Riverside Park 06 15 Playground equipment and picnic tables

Centinnial Park 06 15 Green area with ighted fountain and parking

Chautauqua Park 3 8 Picnic area with picnic tables, running water,
i and fire boxes
! Kidney Springs Park 02 05 Green area with restored gazebo
! Southern Hills Solf Course 36 88 Nine-hole, irrigated, gras*-green course

Veterans Administration Medical 08 2 One baseball diamond

Canter Park
School system
Hot Springs High School and 6 15 Lighted football field, cinder track,
Middie Schoo! two tennis courts, and gvm
Hot Springs Elementary School 24 6 Playgrrund equipment
Private facilities
Evans Plunge Indoor swimming faciiity with not spring water

Hot Springs 24-km (15-mile) recreational areas

Cold Brook Reservoir

Fishing, camping, hiking, and boating

Fall River Archery Ciub Archery range

Cottonwood Springs Creek Dam Picnicking, camping, playground and hiking

Hot Springs Gun Club Trao range

Angostura State Recreation Area Picnicking, camping, fishing, swimming, boating,
and water skiing

Cascade Springs Pienicking, fishing, and swimming

Larive Lake Swimming and camping

Wind Cave National Park Hik g

Source: Sixth District Council of Local Governments, “Hot Sorings Outdoor Recreation Facilites,”

Rapid City, S.O., March 1979

3.5 LAND
3.5.1 Land use

The principal land use in Fall River County is rangeland (85%). The remainder consists mostly
of forest (11%) and cropland (3%). Although sheep grazing is important in some areas, rangeland
s used predominantly by cattle. Generally, from 2.7 to 3.9 ha (6.6 to 9.5 acres) are required
to support one cow or five sheep for one month per year in grasslands; and from 4.1 to 5.1 ha
(10 to 12.5 acres), in pine forests (ER, Sect. 4.6.1.1). Range condition in the vicinity of the
project area is generally good, but intensive grazing does occur in some areas, particularly
near water., Crop production is usually limited to native hay, alfalfa, or grain. Hay crops
generally yield less than 3.4 MT/ha (1.5 tons/acre), and wheat crops usually yield less than

3 m¥/ha (35 bu/acre) (ER, Sect. 4.6.1.1.1). Other crops occasionally grown in the county
include irrigated corn, dry-land barley, and oats. None of the lands in the area are classified
as prime or unique farmlands as defined by the Soil Conservation Service.'®
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The Tennessee Valley Authority (TVA), which controis mineral rights on 4.1 x 10 ha (1.01 x 10%
acres) ‘n Fall River and Custer counties, South Dakota, and in Weston and Niobrara countfes,
Wyoming, proposes to begin in the 1980s the mining of uranium/vanadium ore deposits at two sites
within 24 km ('S miles) of Edgemont.2® Both underground and surface mining methods will be used.

The existing n 11 complex, consistina of several! tailings disposal areas and process buildings,
has not ope a <4 since 1974, Dresently, land use at the mill site has a nonuse status. The
immediate si.~ ounding land is used in a variety of ways. Cottonwood Community, a residential
area, is loc...d south of the site. The Burlington-Northern Railroad to the wes. forms a
narrow industrial strip separating the mill from the commercial district of Edgemont. Except
for the city sewage pond adjacent to the site, undeveloped land lies east of the site. The
Cheyenne River parallels the northern boundary of the site. Farther north [0.37 km (0.25 mile)]
is Dudley, another small residential area.

The proposed disposal site is used primarily for grazing. No structures are on the site, but a

small [0.04-ha (C.l1-acre)] stock-watering pond is located near the southern boundary. The
nearest residence is about 2.4 km (1.5 miles) northwest of the site (ER, Sect. 4.3.1.1),

3.5.2 Historical, archaeological, and scenic areas

3.5.2.1 Historical

No sites currently listed in the National Register of Historic Places are located within the
Edgemont Uranium Mill and proposed disposal site. Other than the marked location of the
Cheyenne and Deadwood Stage, which passes adjacent to the Edgemont Uranium Mill, no Register
sites are located near this facility and the disposal site. No sites or structures potentially
eligible for addition to the Register were judged to exist within or immediately adjacent to
the areas associated with this project.

3.5.2.2 Archaeological

Archaeological surveys were conducted for this decommissioning plan which took place on
September 22 and November 16, 1578, and December 20, 1979, and were performed by a TVA staff
archaeologist. These surveys were conducted in compliance with the National Historic Preserva-
tion Act (NHPA) of 1966, Executive Order 11593 of 1971, and other applicable legislation.

A file record search was initiated for previously known archaeological sites at the South
Dakota Archaeological Research Center, Ft. Meade, South Dakota. literature search was also
conducted in the National Register of Historic Places for arcreologically significant sites.
No previously recorded reported sites were discovered in either source of information.

The location of the mill site is at the confluence of Cottonwood Creek and the Cheyenne River.
The major portion of this area is in the floodplain adjacent to these two permanent streams.
This locality might have had a fairly high potential for prehistoric occupation. However,
there has been prior disturbance that approaches total alteration of the or1?1nal surface, The
nature of this disturbance is in the form of the previously constructed settling ponds and
tailings piles. As such, the potential for discovering undisturbed archaeological materials at
this locality is essentially nonexistent.

The proposed disposal site occupies parts of the southwest one-fourth of Sect. 8 and northwest
one-fourth of Sect. 17, T9S, R3E, plus small portions of Sects. 7 and 18, T95, R3E, The
approximate center of the area is 3200 m (approximately 2 miles) from the nearest point on the
Cheyenne River and 2800 m (1.7 miles) from Cottonwood Creek. The disposa! site is considered
to have a low to moderate potential for supporting an archaeological site. A single isolated
biface fragment was recorded for one of the ridges within the disposal site area. A no-etfect
determination has been granted for this property by the South Dakota State Historic Preservation
Officer (J. J. Little, South Dakota Historic Preservation Officer, personal communication

with M, D. Ramsey, TVA, Oct. 17, 1979). If arche~ological remnants are discovered during site
operations, TVA will be required to notify State and Federal authorities and protect the
arcideological resources as instructed.




3.5.2.3 Scenic

No scenic or natural areas were identified on the disposal site. The only feature in the
vicinily proposed for special scenic designation is Red Canyon-Fourmile Creek Drive extending
from U.S. Highway 18 east of Edgemont to U.S. Highway 16 west of Custer. This road, located
several miles from the site, is proposed by the South Dakota Department of Transportation for
inclusion in the Federal scenic roads and parkways plan (ER, Sect. 4.3.2.1).

3.6 WATER

3.6.1 Surface water

3.6.1.1 Hydrology

All streams in the Edgemont area — most of which are ephemeral — flow into the Cheyenne River,
Surface water features for the Edgemont decommissioning area, which is within the Cheyenne

River watershed, are shown in Fig. 3.4. The mill site is on the Cheyenne River at the mouth of
Cottonwood Creek. The Cheyenne River begins about 185 km (115 miles) west of Edgemont, flows
from east to west along the northern boundary of the site, and drains an 18,500-km? (7140-sq-
mile) area above Edgemont which includes portions of Wyoming, Nebraska, and South Dakota. The
river course approximates the boundary between the Black Hills and the Missouri Plateau sections
of the Great Plains Physiographic Province (ER, Sect. 4.2). About 54 km (34 miles) downstream
from Edgemont, the Cheyenne River is impounded for irrigation and flood control by the Angostura
Reservoir,

The average discharge of the Cheyenne River at the Edgemont station (Highway 18 bridge north of
town) over a 35-year period was 2.8 m3/s (97 cfs or 70,600 acre-ft/year), which is equivalent
to 0.48 cm (0.19 in.) of annual runoff from the watershed.?! The average annual flow for 20
water years (1949 through 1968) ranged from a minimum of 0.37 m3/s (13 cfs) in 1961 to a

maximum of 12.3 m3/s (434 cfs) in 1962.2! Sustained flow was recorded during only eight of the

years from 1947 through 1977.%2 Flows of the Cheyenne River are influenced by many small
reservoirs (9320 in 1965), which may have the potential for decreasing the future flow rate of
the river (ER, Sect. 4.2).

During periods of high spring flow, the Cheyenne River channel is completely filled to a depth
of 2 to 3m (7 to 10 ft). Flooding may cause extensive scouring of substrata. During the
summer and autumn, little or no flow occurs, and large quantities of silt may be deposited in
the channel At these times the stream channel is braided because debris on the floodplain
causes flow in small, intermeshed channels. The State of South Dakota has classified the
Cheyenne River as a warmwater, semipermanent, fish-1ife-propagating stream, which is
characterized by riffle and pool habitats.

Cottonwood Creek, which flows through the mill site, drains an area of approximately 388 km?
(150 sqg miles). The stream channel in the vicinity of the mill site, tailings area A, and the
east sandpile (Fig. 3.5) was straightened during mill operation. Because no historical flow
records are available for Cottonwood Creek, the applicant determined flow characteristics of
the stream by using techniques developed by the U.S. Geological Survey (USGS)23.2% (Table 3.14)
The average flow, which TVA estimated to be 0.065 m3/s (2.3 cfs), is equivalent to an annual
runoff of 0.53 cm (0.21 in.). The State of South Dakota has classified Cottonwood Creek as a
perennial stream that exhibits fluctuations in flow. Although of lesser magnitude, fluctua-
tions in streamflow of Cottonwood Creek are similar to those of the Cheyenne River Like the

Cheyenne River, Cottonwood Creek is characterized by riffle and pool habitats.

The Cheyenne River channel in the vicinity of Edgemont is braided and has a
Flood stages can reach the level of the base of the tailings in ponds 1 and
the reach containing the tailings is at elevations between 1040 and
MSL. The base of the tailings in this reach is near 1044 m (3425 ft

13,800 cfs), which is a 25-year “lood equivalent, reaching an elevation of 1044
was recorded at Edgemont in 1971 (ER, Sect. 4.2 A flood on May 20, 1978, reached an elevation
of 1044.8 m (3428.2 ft) at the USGS gage (Fig. 3.5) upstream of the mill site and a peak f)

» : N b - cad 54 .
of 793 m?/s 000 cfs). he highest recorded flood (May 192 was 0. ) 5 ft) higher

w
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Fig. 3.4. Surface water features for the Edgemont decommissioning area. Single numbers
correspond to ponds downstream of the disposal site that are discussed in the text. Source:
Modified from ER, Fig. 4.2-1.

and near the 100-year flood level [900 m¥/s (31,800 cfs)] (ER, Sect. 4.2). An estimate of the
500-year flood on the Cheyenne River provided hy the USGS indicates a discharge of 1775 m3/s
(62 ;oo cfs) would reach an elevation of about 1046 m (3432 ft) (ER, Sect, 4.2), A probable
ﬁxivaqgrlgfzgm mi/s (210,000 cfs) could reach an elevation of at least 1047 m (3435 ft)
able 3.15).17»

Cottonwood Creek, within the reach adjacent to the mine tailings, has cut through the Cheyenne
River alluvium and upper bedrock to reach levels of 1041 to 1046 m (3414 to 3430 ft).2“ A

theoretical USGS technique® was used to estimate 25- and 100-year flood levels for Cottonwnod
Creek. This technique yielded estimates of approximately 102 m?/s (3600 cfs) for the 25-year
fleod and about 222 m3/s (7850 cfs) for the 100-year flood. Water levels at the site for the
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Fig. 3.5. Surface water features of the Edgemont mill site Source: ER, Fig. 4.2-2.
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100-year flood should not exceed 1049 m (3440. ft) MSL.!7 Physical transport of tailings due to
flooding of the Cheyenne River or Cottonwood Creek is possible.

The Cheyenne River and Cottonwood Creek are both gaining streams during most of the year; thus,
they are, in part, recharged by unconfined groundwaters in the vicinity of Edgemont. wWells
located within the floodplain are recharged by the flow of floodplain surface waters or by the
entering groundwater.

Additional sources of surface flow at the site are from the (1) Edgemont secondary sewage
treatment outfall line, which may be intermittent depending on system breakdown, (2) city
wells, (3) mil] fire safety tank, (4) potential seepage from tailings ponds on 'site, and

(5) direct and ponded precipitation runoff. Runoff from an area of about 125.5 ha (310 acres)
east of mill tailings ponds 7 through 10 contributes to standing water in the ponds.

Disposal site

The preferred disposal site (Fig. 3.4) is drained by an ephemeral, unnamed tributary of the
Cheyenne River. The tributary ends in a man-made pond near the western edge of the river's
floodplain at point 3 (Fig. 3.4). Another small man-made pond (Fig. 3.4, point 2) of about

0.1 ha (0.25 acre) is located approximately halfway between the disposal site and the Cheyenne
River. A small stock pond of about 0.8 ha (2 acres), which is located at the southern limit of
the disposal site (Fig. 3.4, point 1), is impounded by an earth dam about 64 m (210 ft) long,
4.6 m (15 ft) high, and 7.6 m (25 ft) wide at the crest.?5 Most of the runoff from the disposal
site is probably contained by this pond. Any overflow from this pond not contained by ponds at
points 2 and 3 (Fig. 3.4) could reach the Cheyenne River.?5 Runoff characteristics at points |
and 2 (Fig. 3.4) are based on techniques developed by the Water Resources Division of the
USGS23,24,26 (Tables 3.14 and 3.15). Annual runoff for the disposal area, although variable,
averages approximately 0.53 c¢cm (0.21 in.). More than half the runoff generally occurs during
May, June, and July as the result of snowmelt and heavy rainfall. The range of flood peak
discharges that could be expe:ted at selected locations in the vicinity of the preferred dis-
posal site is indfcated on Table 3.15. Watershed eievations for the d¢isposé] site range from
about 1165 m (3820 ft) at the highest point on the western watershed divide to about 1091

(3580 ft) near the proposed dike at the lower boundary of the disposal site (Fig. 3.4, point 1).
The disposal tite elevation is well above the projected elevation of the 500-year flood [1046 m
(3432 ft)] (ER, Sect. 4.2).

3.6.1.2 Water quality

This section describes the nonradiological surface water-quality characteristics of streams
affected by the decommissioning of the Edgemont mill.

Water quality in both the Cheyenne River and Cottonwood Creek is influenced by spring runoff and
reduced flow during late summer and early fall. During the spring those constituents influenced
by runoff, such as suspended solids, color, nutrients, and fron, are increased. During the late
summer and early fall, streamflow is predominantly from groundwater that enters the streambed
through seeps, springs, and flowing wells (ER, Sect. 4.2?.

The South Dakota temperature standards for the Cheyenne River [32.2°C (90°F)] were exceeded in
August 1973 and June 1974 (ER, Sect. 4.2). The chemical water quality of both the Cheyenne
River and Cottonwood Creek ranges from good to poor. Mean concentrations of barium in both
streams and maximum concentrations of arsenic in the Cheyenne River exceed the EPA "National
Interim Primary Orinking Water Standards"?” for finished drinking water (Tables 3.16 and 3.17).
Chloride, iron, manganese, and sulfate concentrations in both the Cheyenne River and Cottonwood
Creek exceed concentrations identified by the EPA "Proposed Secondary Drinking Water Stand-
ards."?®  None of the values discussed above exceed quality criteria for protection of aquatic
biota. Conductivity in the Cheyenne River aind Cottonwood Creek is above irrigation criteria,
and ammonia nitrogen in Cottonwood Creek is above warmwater semipermanent stream criteria
according to South Dakota water-quality standards.?® High chemical oxygen demand exists in the
Cheyenne River in the project vicinity. Historically, dissolved oxygen concentrations in both
water bodies have been greater than the minimum State standards.?® Values for pH range from 6.5
to 8.9 (Table 3.18). Alkalinity and hardness values are sufficiently high in both the Cheyenne
River and Cottonwood Creek for the water in the streams to be considered very hard, Dissolved
solids are also high in both streams. Turbidity and suspended solids in Cottonwood Creek
increase downstream through the mill site.




Table 3.16. Summary of chemical mrface water quality for the Cheyenne River and
Cotrtonwood Creek in the viginity of the Edgemont Uranium Mill, South Dekota

3-2§

_ Paramater

No. of

Qbserved concentrations

samples

Minimum

Mean

Iron (totsl), mg/iter
Loed, ug/iter
Uthium, ug/liter

Chayenne River (84)°

14,000
<10
10

.30
4,700
3720
<100
<1,000

420

-~ -~ -~ - g ..ucgusoau"u;uoqagu..g.'us‘»guﬂ 3»..;0
:
> %

<1,000
i3
<10

an
<13

<10
14

370

410

3,980
0.6

1"
20

1,730

<1,000
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Table 3.16 (continued)

No. of

Manganese (total), ug/liter
Mercury, ug/liter
Molybdenum, ug/liter
Nickel, ug/liter

Nitrate plus nitrite nitrogen, mg/liter
Organic nitrogen, mg/liter
Phosphorus (total), mg/liter
Potassium, mg/liter
Selenium, ug/iter

Silica (total), mg/liter
Silver, ug/liter

Sodium, mg/liter
Strontium, ug/liter

Suifate, mg/liter

Tin, ugiter

Titanum, ug/liter
Vanadium, ug/liter

Zinc, ug/liter

Aluminum, ug/liter
Ammonia nitrogen, mg/liter
Arsenic, ug/liter

Barum, ug/liter
Beryllium, ug/liter

Boron, ug/liter

Cadmium, ug/liter
Calcium, mg/liter
Chemical oxygen demand
Chioride, mg/liter
Chromium (total), ug/liter
Cobait, ug/liter
Conductivity, umhos
Copper, ug/liter

Fluoride, mg/liter

Iron (tutal), mg/liter
Lead, ug/!iter

Lithium, ug/liter
Magnesium, meg/liter
Manganese (total), ug/liter
Marcury, ug/liter
Molybdenum, ug/liter
Nickel, ug/liter

Nitrate plus nitrite nitrogen, mg/liter
Organic nitrogen, mg/liter
Phosphorus (total), mg/liter
Potassiumn, mg/liter
Selenium, ug/liter

Silica (rotal), mg/liter
Silver, ug/titer

Sodium, mg/liter
Strontium, ug/iter
Sultate, mg/liter

Tin, ug/livee

Titanium, ug/hiter
Vanadium, ug/liter

2ine, ug/titer

3
2
5
L}
2
v
L}
L]
2
5
[}
2
4
L}
L]
6
L)
3
5
5
4
L}
kKl
2
2
2
3l
L)
3
3
5
2
5

aow
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Table 3.16. (continued)

No. of Observed concentrations
Parameter
samples Maximum Minimum Mean
Chayenne River ($.7)7
Aluminum, ug/liter 2 1,700 <200 1,000
Ammonia nitrogen, mg/liter 2 om 0.01 0.01
Arsenic, ug/liter 2 4 <2 <3
Barum, ug/liter 2 230 <100 <160
Boron, ug/liter 1 140
Caamium, ug/liter 2 8 <1 <4
Calcium, mg/liter 2 510 470 490
Chemical oxygen demand 2 19 5 12
Chioride, mg/liter 2 160 150 1680
Chromium (total), ug/iter 2 <5 <5 <5
Cobait, ug/liter 2 <8 <5 <5
Conductivity, umhas 2 3,000 2,770 2,880
Copper, ug/liter 2 40 20 30
Fluoride, mg/iter 2 0.82 0.66 0.74
tron (total), mg/liter 2 0.6% 0.14 0.40
Lead, ug/liter 2 <10 <10 <10
Magnesium, mg/liter 2 100 100 100
Manganese (total), ug/liter 2 100 20 60
Mercury ug/liter 2 08 <0.2 <04
Molybdenum, ug/liter 2 100 100 100
Nickel, ug/liter 1 <80
Nitrate plus nitrite nitrogen, mg/liter 2 1.60 0.17 089
Organic nitrogen, mg/liter 2 0.5 0.03 029
Phosphorus (total), mg/liter 2 0.29 0.01 0186
Setenium, ug/liter 2 2 2 2
Silica (total), mg/iter 1 13
Silver, ug/liter 1 <10
Sodium, mg/liter 2 230 140 180
Strontium, ug/liter 2 4,900 4,600 4,750
Suifate, mg/liter 2 2,200 1,600 1,900
Vanadium, ug/liter 2 <100 <100 <100
Zinc, ug/liter 2 30 10 20
Cottonwood Creek (5-8)°

Aluminum, ug/liter 2 700 <200 450
Ammonia nitrogen. mg/liter 2 0.02 0.02 0.02
Arsenic. ug/\iter 5 ? <2 <4
Barium, ug/liter 6 §,100 <100 <1,100
Boron, ugiter 4 1.600 440 930
Cadmium, ug/liter 5 7 <1 K
Calcium, mg/liter L] 620 280 470
Chemical oxygen demand 2 7 17 2
Chioride, mg/liter L] 300 % 240
Chromium (total), ug/liter 5 £l <§ <8
Cobait, ug/iter 2 <§ <$ <§
Conductivity, umhos [ ] 6.100 3,200 5010
Copper. ug/|iter L] 40 <10 30
Fluoride, mg/iter ) 10 0.80 093
fron (totat), mg/liter ] n oM 1.2
Lead, ug/iter L] 17 <10 4
Magnesium, mg/|iter L] 260 20 180
Manganese (totel), ug/liter L} 120 140 380
Mercury, ug/liter 5 04 <02 02
Molybdenum. ug | ter 5 <100 <100 <100
Nickel, ug/iter k] 50 <50 50
Nitrate plus nitrite nitrogen, mg/liter ? 00 0.01 0.02
Organic nitrogen. mg/!iter 2 018 on 018
Phosphorus (total), me/liter : 0.02 0.01 0.02
Selenium, ug/liter () k| <1 <2



Par. No. of Observed concentrations
samples Maximum Minimum Mean
Cottonwood Creek (5-8)° (continued)

Silica (total), mg/liter 3 8.0 44 5.8

Silver, ug/liter 5 3 <1 <2

Sodium, mg/liter 5 5,60) ” 1,500

Strontium, ug/liter 2 5,700 3,700 4,700

Sultate, mg/liter L] 3,300 1,300 2,600

Vanadium, ug/liter 5 <500 <100 <200

Zine, ug/iter 5 40 10 20
Cottonwood Creek (5-9)

Aluminum, ug/liter

Ammonia nitrogen, mg/liter

Arsenic, ug/liter 2 <5 <5 <5

Barium, ug/liter 1 100

Boron, ug/liter 1 1,400

Cadmium, ug/liter 1 <1

Caletum, mg/liter 1 40

Chemical axygen demand J

Chioride, mg/liter 1 260

Chromium (total), ug/liter 3 12 <5 <7

Cobalt, ug/liter

Conductiv.ty, umhos 2 4,800 3,730 427

Copper, ug/liter 3 20 10 10

Fluoride, mg/liter 1 1.3

Iron (total), mg/liter 3 18 0.1% 078

Lead, ug/liter 3 16 <10 <12

Magresium, mg/liter 1 150

Manganese (total), ug/liter 1 380

Mercury, ug/liter 1 <0.2

Molybdenum, ug/i tar 3 <100 <100 <100

Nicke!, ug/iter 3 <50 <50 <50

Nitrate plus nitrite nitrogen, mg/liter

Organic nitrogen, mg/liter

Phasphorus (total), mg/liter

Selenium, ug/liter 1 1

Silica (total), mg/liter 1 2.0

Sitver, ug/liter 1 <10

Sodium, mg/\iter 1 500

Strontium, ug/liter

Sulfate. mg/titer 1 A4

Vanadium, ug/liter 3 <500 <100 <400

Zine, ug/iver 3 40 20 30
Cottonwood Creek (510

Aluminum, g/l iter 2 700 00 500

Ammonia nitrogen, mg/liter 2 59 6.2 58

Arsenic, ug/liter L} 20 2 <7

Barium, ug/liter L] 4 800 <100 <1.000

Boron ug/!iter Kl 1,300 o 450

Cadmium ug/liter 5 L] <1 2

Caleium, mg/liter L} 4o 0 290

(hamical oxygen demand ) 19 13 10

Chioride, mg/liter L] 300 683 230

Chromum (total), ug/liter L] 193 <§ <7

Cobait, ug/titer ) <§ <5 <8

Conductivity, umhos R 4 800 12%0 1870

Copper ug/iter L] 40 <10 30

Fiuoride. mg/liter 9 12 on 09

fron (total), mg/hiter L m 018 11

Laad ug/liter [} 12 <10 <10
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Teable 3.16. (continued)
No. of Qbserved concentrations
Parameter
semples Maximum Minimum Mean
Cottonwood Creek ($-10F (continued)
Magnesium, mg/liter 5 170 100 130
Manganese (total), ug/liter 5 730 220 450
Mercury, ug/liter 5 08 02 03
Molybdenum, ug/liter L] <100 <100 <100
Nickel, ug/iter Kl <50 <50 <50
Nitrate pilus nitrite nitrogen, mg/liter 2 20 0.96 1.5
Organic nitrogen, mg/liter 2 1.8 1.4 18
Phosphorus (totsl), mg/liter 2 0.02 0.02 0.02
Selenium, ug/liter 6 5 2 4
Silica (total), mg/liter 3 19 88 123
Sitver, ug/liver 3 10 <10 <10
Sodium, mg/liter 5 5,400 370 1,400
Strontium, ug/liter 2 4,100 2,900 3,500
Sulfate mg/liter 5 2,200 840 1,600
Vanadium, ug/liter L} <500 <100 <200
2ine, ug/liter (] 80 <10 40
Cottonwood Creek (8111
Aluminum, ug/iter 2 900 500 700
Ammonia nitrogen, mg/liter 1 74
Arsenic, ug/liter L] 10 < 6
Barium, ug/liter L} 6.600 <100 <1,400
Boron, ug/liter R 1,300 380 750
Cadmium, ug/liter L] 4 <1 <2
Calerum, mg/liter 5 300 220 260
Chemical oxygen demand 2 46 8 2
Chioride. mg/liter s - 3o 7 230
Chromium (total) ug/liter ? 13 <§ <8
Cobalt, ug/liter 2 <8 <8 <5
Canductivity, umhos L] 3,800 2,800 3.380
Copper ug/|iter ? 60 <10 30
Fluoride. mg/liter L) 1.3 on 088
Iron (total), mg/liter ? 9 o 18
Loed, ug/liter 7 17 <w <1
Magnesium, mg/liter 5 180 17 9
Manganess (total) ug/liter § 1,300 220 560
Maeroury, ug/liter 5 08 <02 0s
Molybdenum  ug/iter ? <100 <100 <100
Nickel ug/liter L ] <80 <80 <80
Nitrate plus nitrite nitrogen. mg/liter ! 14
Qrganie nitrogen, mg/liter 1 40
Phosphorus (total) mg/liter ! 003
Selenium ug/liter L} 5 2 : ]
Silica (total). mg/liter 3 170 LY "ne
Silver, ug/liter 3 <10 <10 <10
Sodium myg/liter L) 500 280 400
Strontium ug/!iter 2 3.000 2.700 2900
Suitate my/liter 5 1.800 W0 1 480
Vanedium ug/liter ? <800 <100 <300
Tine uy/'iter ? 80 <10 10

*Upstraam of US. Mighway 18 bridge at Edgemont

® Atout 2.6 km downstream of Edgemont.

“ About 10 km downstresm of Eagemont.

7 patream of State Route 71 bridge st Angosturs Ressrvorr
*Upatream of mill property at the county bridge off State Highway 52
At mill yite pioeline axtension bridge.

¥ Apout 9.1 km (30 f1) upatresm of the mill rosd culvert

" At the confiuence with the Cheyenna River

Source Modified from EA Tabie 4 24
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Tabie 3.17. Summary of water auality standards and criteria

- EPA NAS -NAE®

Parameter water quality ‘m"‘."" Irrigation Lwﬂ
standards” Wl eriterie critena

Aluminum, ug/\iter 5,000 $,000
Ammonia nitrogen, mg/\iter 1.0

Arsenic, ug/liter s0* 100 200
Bartum, ug/liter 1,000*

Beryllum, ug/iter 100

Cadmium, ug/liter 0 10 50

1,000
1,000
Conductivity, umhas 2,500

Copper, ug/iter 1,000
Fluonde, mg/liter 14-24°
iron (totel), mg/liter a2 [ %]

Lead, ug/liter s0*

20
100

= NG . 83

Nitrate nitrogan, mg/)iter S0 (a8 NOy) 45 (s NOy)*
Nitrate plus nitrite nitrogen, mg/liter 100

Phosphorus (total), mg/liter

Potamium, mg/liter

Sodwum adsorption ratio 10

Selenium ug/ ter 10* 20 50
Siliea (total), mg/liter

Sitver, ug/liter L

Sodium, mg/liter

Strontiun, ug/liter

Sultate, my/liter 2%0

Titenum, ug/iter

Vansdium, ug/liter 100 100
2ine, ug/liter 5,000 2.000 26,000

*State of South Dakota, Depariment of Enviconmental Protection Surfece Water Quaiity Standerds.
SOCL 4826107 1974

P Grancards marked with an asterak (*) are primary drinking water standards. Unmarked standards are
the Droposed weondary drinking water standards (40 CFR Part 141 248 and 40 CFR Part 143 82

“Nationsl Academy of Sciences and Nationsl Academy of Enginesring, Warer Quality Criteria 1972,
Report USEPA AD.72.033, Meren 1973

Sourcs Moditied from ER Table 4 24

36,13 Surface water_use

The State of South Dakota has classified the Cheyenna River in the vicinity of Edgemont as being
suitable for (1) warmwater, semipermanent fish-1{fe propagation; V) 1imited contact recreation;
(3) wildlife pmo,mon and stock watering; and (4) Yrrigation.*® Based upon water Ruality

Oriteria, 1972 (ref. 30), water from the Cheyenne River {8 unsuitable for continuous irrigation

use. The mean concentrations of dissolved solids 'n the Cheyenne River exceed both established
criteria for 1ivestock watering and water-quality standards for South Dakota.
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Cottonwood Creek is classified by the State for the bene“icial use of wildlife propagation and
for stock watering and irrigation. The pH values recorded from Cottonwood Creek were within

National Academy of Sciences-National Academy of Engineering (Ms-m; Criteria for irrigation
water, South Dakota water-quality, and EPA drinking-water standards.?’,2%9,70 Cottonwood Creek
met chemical water-quality criteria for livestock watering.’? However, boron, manganese, and
fluoride concentrations in Cottonwood Creek exceeded NAS-NAE criteria for irrigation water 0

Surface drainage in the C River basin 1s contained in many instances by many small
reservoirs, for example, 9320 in 1965 (ER, Sect. 4.2), with a total capacity above Edgemont of
5.6 x 107 m* (4.5 x 10 acre-ft). These reservoirs are used for stock watering and irrigation.
The Cheyenne River and Cottonwood Creek in the Edgemont ares are also used primarily for stock
watering and, to a limited extent, irrigation. Few irrigation permits have been issued for the
Cheyenne River above the Angostura Reservoir (John Hatch, Deputy Director, South Dakota Water
Rights Department, personal communication, Mar. 20, 1980), which was constructed in the 1950s to
provide frrigation water for the area.

3.6.2 Groundwater
3.6.2.1 Regional flow system

Groundwater in western Fall River County occurs both in unconsolidated sediments and in bedrock
aquifers. The occurrence of groundwater in bedrock aquifers is largely dictated by the struc-
ture and the stratigraphy assocfated with the uplift of the Black Hills. The regional dip and
alternating sequence of sandstones (aquifers) and shales (aquicludes) account for the artesian
conditions in some of the bedrock aquifers. The quality of water contained in the bedrock
aquifers 1s highly variable.

Most wells in this area, located in the unconsolidated sediments of quaternary alluvial deposits,
occur along the larger drainages and comprise the most important existing and future water
supply for the area. Groundwater flow in these deposits 1s usually controlled by the underlyi
bedrock configuration and the local topography. Recharge occurs by direct infiltration of loca
precipitation and streamflow.

The principal bedrock aquifers fn the area are the Pahasapa Formation (Mississippfan Age), the
Sundance Formation (Jurassic Age), and the Fall River and Lakota formations of the Inyan Kara
group (Cretaceous Age).'!

The Pahasapa Formation, a loca! name for the Madison Formation, consists of a gray massive
Timestone. Only very deep wells obtain water from this formatian in Fall River County. Five
wells developed in this formation at depths of more than 700 m (2300 ft) provide water for the
city of Edgemont, the Burlington-Northern Railroad, and the mill factlity,

The Sundance Formation, which consists of alternating marine sandstones and shales, s used as
an aquifer primarily near 1ts outcrop area in the central and northwestarn "arts of the county.

The Lakota Formation consists of cross-bedded, channe!-f111 sandstones, shale, and locally
occurring 1imestone. The Chilson member of this formation {s the primary water-bearing unit,
The Lakota Formation 11es unconformably over the Jurassic Morrison Formation, which consists
mostly of shale and clay. The Fall River Formation consists of a well-bedded, fine-grained
sandstone, with lesser amounts of interbedded siltstone and clay. The Fall River Formation (g
overlain by the Skull Creek shale of the esarly Cretaceous Age. The Skull Lreek shale 1s cons
:Ncn: an aquiclude. The Fall River Formation 1s the largest producing bedrock aquifer in Fall
fver County.

3.6.2.2 §ite flow system
Lasging 3ite

Unconfinad groundwater occurs benaath the existing tatlings site in unconsolidated quaternary
alluvial deposits ron?mv up to 9 m (30 ft) thick, Extensive intertonguing of sediments from
the Chayenne River alluvial floodplain and Cottonwood Creek exists beneath the tatling site, A
ntn;':nmc surface and flow gradient of the unconfined aquifer at the site 13 given in

g. 1.6,



Fig. 3.6. Potentiometric surface and flow gradient of the unconfined groundwater at the existing tailings site.
Sowrce: ER, Fig. 4.2-4.
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Unconfined groundwater conditions octur in the unconsolidated surficial materials (alluvium)
at the proposed disposal site. This perched water generally lies within a few feet of the
soil-bedrock contact.?® Groundwater levels in the vicinity of the stock-watering pond located
on the southern side of the site are affected by seepage from the pond. In the absence of the
stock pond, the water table in this area would be expected to be lower, probably within a few
feet of the bedrock surface,

The surficial materials at the disposal site are underlain by the Lower Greenhorn, Belle
Fourche, Mowry, and Skull Creek shales, all of the Cretaceous Age. More than 152 m (500 ft)
of these shale units separate the unconfined groundwater in the surficial materials from the
underlying Fall River and Lakota aquifers.

3.6.2.3 Regional groundwater quality and use

Evaluation of the water-quality data from quaternary alluvium shows its fcal-chemical
quality to be very poor. Concentrations of dissolved solids ra from mg/L to 6969 mg/L,
and the groundwater is considered to be very hard. The principal cations are sodium and

ma fum, and the principal anfons are sulfate and bicarbonate. The pH ranges from acidic to
slightly alkaline. Concentrations of dissolved solids, iron, sulfate, and chloride are greater
than those concentrations specified &m EPA “Proposed Secondary Drinking Water Standards”?®
for finished drinking water. Usi U.S. Department of Agriculture (USDA) diagram for
evaluating groundwater for 1mrt on mm} the groundwater is unsuitable for frrigation
purposes because of 1ts high salinity hazard,’

Alluvium is used locally as a water source for domestic and stock water supplies. Many wells
are located in the alluvial deposits along the larger streams. The alluvium deposits represent
an existing and future water supply zone primarily because of accessibility, adequate amount,
and lowest cost outlay resulting from the shallower drilling depths,

An evaluation of the water-quality data from the Fall River Formation shows its physical«
chemical quality to be fair to very poor. Concentrations of dissolved solids range from
1010 to 3139 mg/L, and the groundwater is considered to range from soft to very hard, The
incipal cations are sodium and calcium, and the principal anfons are sulfate and bicarbonate,
PH 1s alkaline, ranging from 7.7 to 8.9. Concentrations of dissolved solids, fron, sulfate,
and chloride are greater than the proposed EPA secondary standards. The groundwater 1¢ unsuit-
able for irrigation purposes because of fits high salinity and sodium hazards.

Both the Fall River and Lakota formations, which together form the Inyan Kara group, are the
principal sources of water for domestic, frrigation, and |ivestock uses.

3.6.2.4 5ite groundwater quality and use
fxtsting site

Approximately 2.1 x 10% MT (2.3 « 10° tons) of so!id uranium mil) tatlings, about 80% of which
were sand tallings and the balance were slime tailings, were deposited in i ponds or piles
(the approximete surface ares 1s 50 ha (123 acres)] at the existing . ite. Except for Pond 10,
the storage areac were aroubl‘ hot designed to prohibit or to minimize the mitigation of
l:nutr beneath the areas. At present, Ponds J, 4, 7, 8, and 10 contain Vy04-bearing 1iquors
of varying assay.

Evaluation of the chemical data from the ponds shows the standing water to be acidic and to
contain extremely nnn concentrations of dissolved solids, sulfate, cadmium, chromium, fron,
nickel, titanium, and vanadium, Sediment samples from the ponds were heavily concentrated with
aluminum, barfum, chromium, fron, nickel, titanium, and vanadium, Lower concentrations of
Other metals ware measured In both the water and sediment samples. Leachates migrating from
the ponds and tatlings piles are a potential source of contamination of the alluvial aquifer,
Cottonwood Creek, and the Cheyenne River near the mil] site.
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.
The water mli({ found in the alluvial aquifer beneath the mill site has been determined by
the sampling of 14 observation wells (potentiometers) (Fig. 3.6). Evaluation of groundwater-
quality data clearly shows that the groundwater directly beneath the site is contaminated with
leachates from the tailings and slimes storage areas.

Groundwater that entered the site frum the southeast was found to contain concentrations of

dissolved solids on the order of 6500 mg/L. As the water passed under the site, it mixed with

mnm leachates resulting in concentrations of dissolved solids ranging from 14,545 to
' mg/L.

This pattern also was observed west of Cottonwood Creek, but the maximum observed concentration
was much lower (15,575 mg/L). This pattern was also found to exist generally for nitrate,
sulfate, and most metals analyzed. Extremely high concentrations of dissolved solids, nitrate,
sulfate, lead, manganese, and nickel were measured in those wells east of Cottonwood Creek
n‘*um to the Cheyenne River. As shown in ﬂ?. 3.6, leachate from a large percentage of the
tailings and s)ime storage areas would migrate in the direction of these observation wells.
Data from the onsite observation wells east of and adjacent to Cottonwood Creek also indicate
contamination by leachates from the storage areas. Samples from those observation wells west
of Cottonwood Creek indicate some contaminat.on, but not contamination as significant as that
found to the east of Cottonwood Creek.

P \ 1

No data are currently available to assess the msm, groundwater quality at the disposal
site; as previously mentioned, however, the quality of water in the alluvial material is
generally very poor in the region.

3.7 GEOLOGY, MINERAL RESOURCES, AND SEISMICITY

3.7.1 Geslogy

3.7.1.1 Regional geology

The mi1] site and p sed disposal site 1ie within the Missour! River Plateau and the south-
western edge of the Black Mi1ls uplift (Fig, 3.7). Figure 1.8 contains » complete stratigraphic
column for the project area, which includes rocks that range in age from Precambrian to Quater-
nary. Because sedimentary strata of Cretaceous Age are of primary concern at the existing mill
site, the following brief description fs restricted to these units,

The Inyan Kara gmg. of early Cretaceous Age, |ies unconformably aover the Morrison Formaticn
of Jurassic Age. 1s group includes the mf River and Lakota formations, which comprise &
complex interbedded sequence of fluviatile channe! sandstones, ﬂm-'rﬂm floodplain deposits,
and lacustrine or marsh deposits of mudstone, shale, and 1imestone.'’ The Inyan Kara 'roup
represents a change in depositional environments from continental to marginal marine, d7.3%

Overlying the Inyan Kara group s the Skull Creek shale of sarly Cretaceous Age. This unit is
composed of a sequence of dark-gray to black marine shales., The Newcastle sandstone, which
over!ies the Skull Creek shale and is of early Cretaceous Age, 18 a fine-grained sandstone
interbedded with siltstone and, in places, mudstone, '’ Overlying the Newcastle sandstone s
the Mowry shale of early Cretaceous Age. This shale consists primarily of gray marine shales.

The Belle Fourche shale, which gverlies the Mowry shale and fs of late Cretaceous Age, 15 2
dark-gray marine shale and contains a few bentonite seams,’'’' The Greenhorn Formation, which
over!{es the Belle Fourche shale and 15 of late Cretaceous Age, 1s a marine shale that contains
4 fow thin beds of |imestone and bentonite, '’

Quaternary terrace gravels, alluvium, colluvium, and eo!lan deposits unconformably over!ie the
Cretaceous unity throughout this region,



Fig. 3.7.
"Mydrology of
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Geologic map of Edgemont and surrounding area. Source: R. C. Culler,
the Upper Cheyenne River," 0.3, dwol. Surv. Water-Supply Pap. 1531 (1961).

3.7.1.2 §ite geology

§x1sting site

The existing tatld
which are up to 9

ngs site 1s underiain by alluvial deposits of Quaternary Age. These deposits,
m (30 ft) thick, consist primarily of interbedded lenses and layers of

fine-grained sands, siits, and clays, with minor amounts of gravel and are underlain by approxi-
mately 66 m (200 ft) of the Skul! Creek shale, which acts as an aquiclude between the Quaters

nary alluvium and
J.6.2.1).

the underiying Fall River and Lakota aquifers of the Inyan Kara group (Sect,
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Proposed disposal site

The proposed disposal site is located at the head of an ephemeral drainage, a tributary to the
Cheyenne River. Local relief is less than 18 n (60 ft), and the site has low erosion potential.

ﬁingt;;y rocks of early to late Cretaceous Age are of major importance at the disposal site
Fig. 3.9).
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Fig. 3.9. Geologic map of proposed disposal site. Source: ER, rev. 2, Fig. 4.4-2,

A preliminary geotechnical investigation conducted at the proposed disposal site has provided
the following subsurface geologic information:

As indicated in Fig. 3.10, four test borings along the proposed m?oundunt dike (embankment)
axis and four t st borings in the proposed disposal area were drilled to depths ranging from 7
to 15 m (21.5 to 50 ft). Cross sections of the subsurface materials encountered during drilling
are displayed in Fig. 3.11. Data from these test horings indicate three distinct units.

The upper layer consists of resfdual soils that are probably relatively recent eolian and
alluvial/colluvial materials. These materials are typically fine-grained silts and sands with
varying amounts of clays, generally ranging from 15 to 30% by weight, The residual soils have

4 gradational contact with the under!ying weathered stity clays (weathered shales) of the Lower
Greenhorn Shale Unit,

The weathered silty clays of this formation comprise the second unit and are typically much
thicker where the overburden of residual soils is thin and thinner with a corresponding thicker
layer of the residual soils. The silty clays are characterized by numerous horizonta) partings
(very fissile) that are often f11led with calcium deposits or stained with fron and sulfur
(Timonftic staining), Vertical fractures are also common in this tone and impart & blocky
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Fig. 3.10. Location of test borings at the proposed disposal site. :  Francis-Meador-
Gellhaus, Inc., Subsurface Soil Exploration for Proposed Edgemonmt Uranium te Dispoeal Site,
prepared for 5ilver King Mines, Inc., Edgemont, S5.0., June 1980.

structure to the formation. These silty clay soils are defined as CL and CH sofls by the
Unified Soils Classification System, Soils of this group are typically very fine grained with
medium to high plasticity, Packer tests performed in the siity clay materials indicate that
they are relatively impermeable and also have a tendency to self-seal with time.

The materials that comprise the third unit occur below the weathered silty clays and are very

dense, slightly fissile, relatively unaltered cu‘s of the Lower Greenhorn Shale Unit. These

mim :n very hard and can be considered highly impermeable (10*® cm/s or less) to the
ths explored,

A stratigraphic column derived from data obtained from the Komes Test | test hole (Fig. 3.10)
drilled by Silver King Mines, Inc., is presented in Fig, 3.12. The following stratigraphic
units are briefly described in descending order.

Surface materials at the disposal site consist of fine-grained alluvial sediments, weathered
rock residuum, and eolian deposits. The thickness of the surficial and weathered material
ranges from 0 to 15 m (0 to 50 ft).

Underlying the surficial materials fs the lower unit of the lower Greenhorn Formation of Late
Cretaceous Age. Only 8.5 m (28 ft) of this formation s exposed at the site. The unweathered
part of this formation consists of black shale containing thin bentonite seams.
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Fig. 3.11. Cross sections of subsurface materials encountered during geotechnical
fnvestigation (see Fig, 3.11). Source: Francis-Meador-Gellhaus, Inc., Subswrface Soil
Exploration for Proposed Edgemont Uranium Waste Disposal Site, prepared for Silver King
Mines, Inc., Edgemont, 5.0., June 1980,

The base of the proposed disposal site will 11e in the Belle Fourche shale, which s of late
Cretaceous Age and has a thickness of 56 m (185 #t) adjacent to the site. The Belle Fourche
shale 1s black and contains brown |imestone beds and thin bentonite seams.

Underiying the Belle Fourche shale is the Mowry shale of early Cretaceous Age. The Mowry shale
s 1ight gray and 1s comprised of minor amounts of siltstone, sandstone, and znm{ Taminated
beds of bentonite. The thickness of this formation adjacent to the site 1s 44 m (145 ft),

Below the Mowry shale 11es the Newcastle sandstone (early Cretaceous )y & lenticular, 1ight-
to medium-gray siltstone and very fine-grained sandstone. This formation 1s relatively perme-
able but 1s not considered an aquifer in this area because of its lenticular nature and |imited
areal extent. The thickness of this formation adjacent to the site 1s 3 m (7 ft),

The Skull Creek shale, which underlies the Newcastle sandstone (early Cretaceous Age), 1s black
fisstle shale containing limestone concretions, The thickness of this shale unit adjacent to
the site 1s 66 m (215 ft).
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The Inyan Kara group (early Cretaceous Age) 1ies beneath the Skull Creek shale and includes
the Fall River and Lakota formations. These two formations, both discussed in Sect. 3.6.2.1,
are not expected to be affected by the proposed disposal plan because of the confining nature
of the overlying Belle Fourche, Mowry, and Skull Creek shales.

The structural orientation of the formations at the proposed disposal site ally follows
the regional dip of 2 to 4° to the southwest, striking approximately north 25° west. No major
disturbance of the underlying geologic structure was encountered over the entire site.

3.7.1.3 Regional structure

The existing mi1] site and proposed disposal site are located along the southwest flank of the
Black Hills uplift, an el te northwest-trending dome of Laramide Age, approximately 200 km
(125 miles) Tong and 97 km (60 miles) wide. Superimposed on the Black Hills uplift are numerous
folds plunging radially outward. Local structures of this type are the Chilson anticline and
Sheep Canyon monocline east of the community of Ed t and the Cottonwood Creek anticline
trending southwest from the community of Edgemont (Fig. 3.13). The regional dip of the sedi-
mentary rocks in the project area is 2 to 4° southwest.

Two major structural zones, Dewey Mountain and Long Mountain, are located north and northwest
of the project area (Fig. 3.13). The Dewey structural zone consists of sinuous, en echelon,
steeply dipping to vertical normal faults. The Long Mountain structural zone consists of small
northult-tmm? normal faults. Many of the individual faults within this zone have been
traced less than 1.6 km (1 mile).

There are two major sets of joints in the southern Black Hills area. These two joint sets
strike northeast in the northern and central parts of the area, whereas, in the eastern part of
the area, the dominant orientation is to the northwest.3S

3.7.1.4 Seismicity

The area of southwestern South Dakota, where the Ed t mil] site is located, 1ies in a rela-
tively quiet seismic region of the United States (Fig. 3.14), Earthquakes in this region have
been few and low to moderate in magnitude. Few damage-producing earthquakes have originated in
this region. According to the National Geophysical and Solar-Terrestrial Data Center, only
seven earthquakes of significance have occurred within a 200-km (124-mile) radius of the pro-
posed disposal site from the first documented earthquake in 1895 through 1976, %%

The strongest observed earthquake, with an intensity of VII based on the modified Mercall{
Intensity scale, occurred in 1964 and was centered approximately 178 km (110 miles) east-

southeast of the proposed disposal site. Some damage was reported in Alliance and Rushville,

Nebraska.'” Acceleration attenuation curves were used to estimate the maximum acceleration of

aocoz tmtit?uld,l.n expected at the proposed disposal site from such an earthquake as less than
.04 gravities,

The epicenter of the nearest tremor to the site, which occurred in 1895, was located approxi-
mately 80 km (50 miles) northeast of the site. The tremor was reported to have had an in-
tensity of V, but no damage was associated with that tremor. The maximum acceleration of rock
3t the site for a sefsmic event of such intensity would be much less than 0,0) gravities.

A recent probabilistic acceleration map of the contiguous United States indicates that the
horizontal acceleration of rock at the project site is about 0.04 gravities, with 90% proba-
bility of not being exceeded in 50 years.'® On the basis of the historic sefsmicity record and
the tectonic framework of the region, it s highly unlikely that an earthquake of large magni-
tude will affect the disposal area in the foreseeable future.



— — . — — — - —— —

ll..zmn ~enigting mine

KILOMETERS
3 10 8

9 A S
[} 10 20
MILES
Fig. 3.13. Map of geologic structures in the area of Edgemont, South Dakota. Source:
G. B. Gott, 0. €. Wolcot* and C. G. Bowles, “Stratigraphy of the Inyan Kara Group and
Localization of Uranium Deposits, Southern Black Hills, South Dakota, and Wyoming," U.5. Geol.

Swrv. Prof. Pap. 763: 27-33 (1974).

3.7.2 Mineral resources
3.7.2.0 Uranium

Uranium {s currently the most economically important mineral resource known in Fall River
County. Numerous uranium deposits and occurrences have been delineated in rocks of the Inyan
Kara group of Cretaceous Age. This area has been referred to as the Edgemont mining district.
Production of uranium ore started in this area as early as 1952, Most of the early deposits
contained the yellow uranium minerals carnotite and tyuyamunite and were mined from shallow

open pits on short adits,
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being exceeded in 50 years.

Source: U.S. Geological Survey Open-File Report 76-416, 1976.

3.14. Preliminary map of horizontal acceleration (expressed as percent of gravity) in rock with 90% probability of not
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3.7.2.2 0f] and gas

Several exploratory wells have been drilled in Fall River County. Because most wells have
proved to be unsuccessful, only a small amount of oil has been produced from this area,

3.7.2.3 Coal

Although 1imited quantities of low-grade coal have been mined from the Chilsom member of the
Lakota Formation in Fall River County, the prospect for commercial development seems unlikely.

3.7.2.4 Sand and gravel

Sand and gravel previously used for road building in the area are abundant in the alluvium of
the Cheyenne River and the higher level terrace deposits in the county.

3.8 SOILS

A sof] association map for the mill site, the preferred tailings disposal site, and the sur-
rounding area is presented in Fig. 3.15. Characteristics of those soils expected to be dis-
turbed directly and indirectly by decommissioning activities at the mill site, haul road,
disposal site, and sofl-stockpiling and borrow areas are presented in Table 3.19.

Soils in the area generally vary from a loose, friable silt-clay loam to a sticky or plastic
clay. Although most of the soils on the disposal site have formed from mtmm\? of the Lower
Greenhorn Formation, a few soils have formed from eolfan deposits (ER, Sect. 4.5. ). It is
planned that Norka silt Toam and Nunn clay loam from the disposal site and immediate vicinity
will be used for reclamation.

Norka silt loam is a deep, well-drained, gently sloping soil that is formed from eolian deposits
on uplands, According to the applicant's consultation with the Soil Conservation Service

(Sect. 4.5.1), Norka soil {s medium in fertility and moderate in organic matter and has a good
tilth and deep root zone. The available water capacity is high, and permeability is moderate
to moderately slow. The shrink-swell potential is moderate, and runoff 1s slow to medium,

Norka soil has good potential for use as cropland, range, windbreaks, and most types of
recreation; it also has a fair-to-good potential for most engineering uses.

The Nunn clay loam s a deep, well-drained, very gently sloping soil found on terraces, alluvial
fans, and uplands. The Nunn sofl {s medium in fertility and moderate in organic matter content.
The ti1th and deep root zone of this soil make it well suited for use as cropland. The
available water capacity is moderate to high, permeability is moderately slow, and runoff is
characterized as slow to medium (ER, Sect. 4.5.1),

In June 1980, Norka silt loam and Nunn clay loam associations within the proposed disposal site
and along fts inmediate boundaries were sampled to determine the volume and suitability of
material for use as plant growth media, Approximately 751,000 m® (982,800 yd®) of sofls suit-
able for plant growth exist in this area. The soils are predominately und{ loams ranging in
depth from 165 cm (70 in.) to 300 cm (120 in.) (ER, Sect. 4.5.1.2). The fol'owing chemical and
physical characteristics of the soils were all consicered "good" based on a Wyoming Department
of Environmental Quality publication regarding suitability ratings of soils for use as topsoil
(ER, Table 4.5-2): pH: electrical conductivity; saturation percentage; texture class; and
copper, molybdenum, and soluble calcium and magnesfum. Levels of major nutrients such as
nitrogen and phosphorus were not presented in the Environmental Report (ER). The ER recognized,
however, that such nutrients are generally lacking in the regional soils and concluded that
application of commercial fertilizer will be necessary to improve the suitability of the soil
for use in reclamation (ER, Sects, 4.5.1.2 and 4,6.3.3),
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3.9 BIOTA
3.9.1 Terrestrial

Natural plant comunities in the vicinity of Edgemont are classified as potential shortgrass
prairie, Black Hills ponderosa pine, and sagebrush steppe (ER, Sect. 4.6.1.1). The grasslands
are dominated typically by western wheatgrass (4gropyrom smithii), blue grama (Bouteloua
gracilis), and buffalo grass (Buchloé dactyloides). Major species within the ponderosa pine
communities include ponderosa pine (Pinus pondercea), Rocky Mountain juniper (Juniperus
scopulorum), and sedge (Carex spp.). The sagebrush steppe association is reflected in the
occurrence of big sagebrush (Artemesia tridentata) and black greasewood (Sarcobatus vermiculatus)
communities. In addition to the three major vegetation assemblages, the riparian habitat found
along Cottonwood Creek and the Cheyenne River provides a wide diversity of habitat conditions.

3.9.1.1 Flora

Because nearly all of the mill site (including Cottonwood Creek) has been disturbed by the
milling activities, very little natural vegetation remains. About 50 ha (123 acres) of the 86-
ha (213-acre) site are covered by tailings in 11 distinct areas (Fig. 3.5). Approximately

30 ha (74 acres) have received varying degrees of reclamation in the past with varying degrees
of success.!” Generally, revegetation attempts were unsuccessful. Some areas established
sparse stands of yellow sweet clover (Melilotus officinalis) and crested wheatgrass (Agropyron
desertorum). Other areas are covered by sparse stands of native weeds.

A ponderosa pine community is located immediately east of the mill site. An undetermined
unot:nt oLwindblo\m sand- tailings have contaminated an estimated 32 ha (80 acres) of this
habitat,

The composition and avcn?! ground cover of plant communities located between the mill and
proposed tailings disposal area and at the disposal site itself are listed in Table 3.20. The
plant communities consist of both short and medium-tall grasses and sagebrush typical of the
region in general. Staff inspection of the area in October 1979 confirmed that no unique
natural communities occur in areas to be disturbed.

Table 3.20. Natural perennial ground cover in the vicinity of the Edgemont

mill and proposed tailings disposal site
Community Average :)ound - Representative dominant species
(

Big sagebrush, medium stand 40 Big sagebrush, buffalo grass. biue grama,
western wheatgrass, prairie sandreed

81g sagebrush, heavy stand 58 Big sagebrush, blue grama, buffalo grass.
western wheatgrass threadieaf sedge

Rough breaks 14 Big sagebrush. wild buckwheat, biue grama,
butfaio grass, side oats grama

Grassland 29 Buffalo grass, blue grama. prairie sandreed,

little bluestem, western wheatgrass

Source: ER, Table 46!

According to South Dakota Statutes 41-2-32, 41-2-18, and 34A-8-3, the State has not classified
any plant specfes as threatened or endangered.?® [n addition, no Federally listed endangered
or threatened plant species occur in the vicinity of the project.“®
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3.9.1.2 Fauna

Numerous species of wildlife are known to occur in the Black Hills and outlying areas.ti=43
Although principal species in the project area are those that depend upon grassland/sagebrush
habitat, the diversity is great because of the riparian habitat along Cottonwood Creek and the
Cheyenne River, the ponderosa pine adjacent to the east boundary of the mill site, and the
rimrocks and canyons in the Edgemont area (ER, Sect. 4.6.1.2).

Because of the diverse structure, species composition, and increased density of trees, shrubs,
sedges, forbs, and grasses, riparian habitat provides food, shelter, and breeding areas for
numerous animals including turkey (Meleagrie gallopavo) and white-tailed deer (Odocoileus
virginianus). Turkey, raptors (hawks and owls), and mule deer (Odocoileue hemiomus) utilize
the pine stands extensively. and the rimrocks and canyons in the Edgemont area provide habitat
for several species of raptors as well as their prey.

As described in the previous sections, nearly all of the mill site has been disturbed by the
uranium milling activities. Perching birds found along Cottonwood Creek are the dominant
species of wildlife using this area. For the last few years, a white-tailed deer (Odocoileus
virginianus) with a single fawn has been observed at the mill site each year.

Communities in the vicinity of the project are important directly to several wildlife species
and indirectly by modifying the environment. Shrubs tend to collect snow, and their shade
results in a slow release of moisture in the spring, creating microhabitats favorable for mixed
grasses and forbs. Shrublands are especially important as browse for antelope (4ntilocapra
americana) and mule deer. Further, sagebrush shrublands are used by sage grouse (Centrocercus
urophasianus) for feeding and strutting grounds.

Limited onsite surveys of the sagebrush/grass and grass associations of the disposal site were
conducted in the spring and summer of 1980 (ER, 4.6.1.2). Five species of mammals and 11 species
of birds were observed (ER, Tables 4.6-3 and 4.6-4); all are considered common to the area.

Estimations of the densities of selected game species that could be supported on the lands
within a 19-km (12-mile) radius of Edgemont are given in Table 3.21. In addition, habitat
within the re jion is available for ring-necked pheasant (Phasianus colchicus), sage grouse
(Cantmocerus urophasianus), and mourning dove (Zenaidura macroura), although no sage grouse
presently occurs in Fall River County. Hunting of sage grouse may occur if populations return.
A referendum was passed in November 1980 that will allow hunting of mourning dove. Hunting
predators, such as red fox (Vulpes fulna) and bobcat (Lynz rufus), are common in the region.

Table 3.21. Estimations based on sport hunting of density capability
for selectsd game species in the vicinity of Edgemont

Crude density capability

Species P

No./km? No 'sq mile
Deer (Odocoileus spp | 1.5-27 40-69
Antelope LAnt /ocapra americana) 22-06 06-15
Sharptail grouse (Pedioeceres phasianeilus) 03-209 08-542
Turkey (Meleagr's gallopavo) 06-07 1.5-1.7
Cottontail rabbit (Sy/vi/agus spp ) 00-39 0.0-100
Ducks 41-202 105-523
Muskrat (Ondatra z:bethica) 42-57 109-1438
Coyote (Canis latrans) 11-15 29-40
Praire dog (Cynomys ludovicianus) 204-280 $29-726

Source C Keeler South Dakota Department of Wildite Parks and Forestry
personal communicat:on Jan 3 1980
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The staff contacted the U.S. Fish and Wildlife Service regarding the presence of threatened and
endangered species. Endangered species that may occur at the site and vicinity are the bald
eagle (kaliaeetus leucocephalus), American peregrine falcon (Falco peregrinus anatwm), and
black-footed ferret (Muatela ipea).*? Field surveys conducted by the applicant in 1976,
1979, and 1980 did not reveal the presence of any of these species in the vicinity of the
project (ER, Sect. 4.6.1.2). Staff inspection of the area in October 1979 confirmed that no
habitat suitable for these species occurs in areas to be disturbed. The peregrin falcon,
however, is known to inhabit the Black Hills region, and the bald eagle could be found in the
area during winter as a transient, The ferret is not known to inhabit the area but potentially
exists because of the presence of prairie dogs, a primary food source. However, no prairie dog
towns are located in the immediate vicinity of the project.“* The Nerthern swift fox (Vulpes
velox hebes), classified as threatened by the State of South Dakota,““ is known to occur in
Fall River County. Jon Sharps, Endangered Species Coordinator for Region 1, South Dakota
Department of Game, Fish, and Parks, doubts if any are present in the Edgemont area because of
lack of suitable habitat (J. Sharps, South Dakota Department of Game, Fish, and Parks, Rapid
City, personal communication, Nov. 20. 1979).

3.9.2 Aquatic

The extent of habitats available in tha Edgemont area depends in part on surface water flow.
The gradient of the Cheyenne River fram the Wyoming line to the Edgemont area is low and
crreates an aquatic habitat characterized by long reaches of moderate depth [generally less than
15 cm (5.9 in.)] interspersed by occasional deep pools [>75 cm (29.5 in.)] and shallow riffles
[<5 cm (1.9 in.)]. Irregularities in substrate elevations combined with low flows produce
small sloughs and backwater areas with little flow.“5 The topegraphy of Cottonwood Creek is
similar to that of the Cheyenne River. Variances in stream flow are such that the substrate
may be scoured by flood flow. covered with deposited silt, or exposed and subjected to drying,
which causes changes in habitat availability.

The aquatic flora and fauna of Cottonwood Creek and the Cheyenne River are characteristic of
western semiarid regions. Expected wide fluctuations in diversity and number of species occur
as a result of frequent changes in habitat availability. Cottonwood Creek exhibits rich aquatic
communities“® (phytoplankton, zooplankton, macrobenthos, and fish), probably results of rela-
tively stable flow regime and of varied habitat provided by submerged and emergent aquatic
vegetation (ER, Sect. 4.6.2). Thirty-four fish species (20 native and 14 introduced) repre-
senting nine families have been reported for the Cheyenne River.“7 Samples taken by consultants
for TVA at ten sites in the Cheyenne River showed that seven species representing four families
occur on or near the Edgemont site. Of these seven species, only bluegill and black bullhead
are considered sport species; the remainder are forage species.

No significant fishery exists for either of the two sport species in the vicinity of Edgemont“S
(ER, Sect. 4.6). The Angostura Reservoir [54 km (33.5 miles) downstream of Edgemont] was char-
acterized by the South Dakota Department of Game, Fish and Parks in a 1971 unpublished report
as providing good fishing in the spring and fall. A 1975 survey described summer fishing as
good with moderate pressure and winter fishing as good with light pressure and revealed that
walleye (Stizcetedion vitreum vitrewr) and smallmouth bass (Micropterus dolomieui) were the
predominant species.*® Species caught during the 1975 survey are shown in Table 3.22.

Rare and endangered species

No rare, threatened, or unique phytoplankton, zooplankton, or marcrobenthos species nor unique
habitats were identified from either Cottonwood Creek or the Cheyenne River. In 1976, the
plains topminnow (Fundulue seiadicus), a South Dakota threatened species, was taken from the
Cheyenne River. The consultants found submerged and emergent aquatic vegetation, which is the
preferred habitat for this species. The applicant took further samples (Fig. 3.16) in 1979 but
did not find individuals of this species (Table 3.23) or their preferred habitat.“> Natural
fluctuations between wet/dry years and high/low flows within a year may cause habitat variation
that could infiuence the presence or absence of this species in the Edgemont area. For example,
although Bailey and Allum*” did not record the plains topminnow in the Cheyenne River drainage
in South Dakota, the presence of 7, sciadicus in headwater streams of the Cheyenne River in
Wyoming*? could serve as a source of individuals in the Cheyenne River near Edgemont.
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Table 3.22. Fish species collected in gill and trap nets from
Angostura Reservoir, South Dakota, June 1975

Carp Cyprinus carpio Linnaeus

Golden shiner Notemigonus crysoleucas (Mitchill)
River carpsucker Carprodes carpio (Ratinesque)
White sucker Catostomus commerson: (L acapede)
Redhorse Moxostoma sp.

Black bullhead letaturus melas (Rafinesque)
Channel catfish Ictalurus puncratus (Ratinesque)
Bluegill Lepomis macrochirus Ratinesque
Smalimouth bass Micropterus dolomieus Lacapede
Crappie Pomoxis sp.

Yellow perch Perca /lavescens (Mitchill)

Walleye Stizostedion vitreum vitreum (Mitchill)

Source: South Dakota Department of Game, Fish and Parks (unpub-
hished data).

A joint survey of the Cheyenne River in the Edgemont area was conducted by TVA and the South
Dakota Department of Game, Fish, and Parks in July of 1980 for the plains top minnow (Jon
Sharps, South Dakota Department of Game, Fish, and Parks, personal communication, Apr. 3,
1980?? Additional sampling did not find the species or its preferred habitat.
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Table 3.23. Fish species distribution and relative abundance
in the Cheyenne River Basin, May 1979

Species

Relative abundance (%) at station

3

' 4

Plains minnow (Hybog athus placitus) Girard
Sand shiner (Notropis stramineus) Cope
Plains killifish (Funduius kansse) Garman
Fathead minnow (Pimephales
promelas) Rafinesque
Flathead chub (Hyhopsis gracilis)
Richardson
Longnose dace (Rhinichthys
cataractae) Valenciennes
River carpsucker (Carprodes
carpro) Ratinesque
Channel catfish (/ctalurus
punctatus) Ratinesyue
Green sunfish /Leporms cyanellus)
Rafinesque
Whate sucker (Catostomus
commerson:) Lacepede
Carp (Cyprinus carpio) Linnacus
Black bullhead (/ctalurus melas)
Ratinesque

<1 %

92
a4
4

L BN

62
4
9

Source: Moalied from R B. Fitz, Fisheries Resources of the Cheyenne River Basin, Fall River County
South Dakota, May 18-22 1979 Tennessee Valley Authority, Fisheries and Aguatic Branch, Division of
Water Resources, Norris, Tenn , July 1979, Table 2
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4. [ENVIRONMENTAL CONSEQUENCES, MONITORING TO DETECT
IMPACTS, AND MITIGATION OF IMPACTS

4.1 IMPACTS ASSOCIATED WITH PROPOSED ACTIONS

4.1.1 Afr quality

The major nonradiological atmospheric pollutants from the decommissioning activities will be
gaseous emissions from internal combustion engines and total suspended particulates (TSP) from
scraping and loading the tailings and borrow material, from transporting this material, and
from wind erosion of exposed surfaces (e.g., disturbed lands and stockpiled soils). In general,
these emiss‘ons will not produce significant long-term (annual-average) impacts on the air
quality of the region. The utilization of a slurry pipeline and nearby disposal site will
significantly rec ce emissions generated in transporting the tailings and contaminated material.
The proposed plan . Jid therefore result in reiatively minor short-term impacts to air quality
compared with other alternatives that involve the exclusive hauling of materials by truck to

a more distant location.

The projected annual-average ambient concentrations of pollutants from internal combustion
engines (50,, NOx, CO, and hydrocarbons), calculated by the applicant using EPA's Climatological
Dispersion Model, are wel)l below Federal and State standards (ER, Sect. 4.1.2.2.4). Conse-
quently, impacts from these emissions are expected to be insignificant.

The amount of TSP generated during the decommissioning operation will be related primarily tp
the amount of material (tailings and soils) transported. It is anticipated that the entire
mill site [86 ha (213 acres)] and disposal site (104 ha (258 acres)] will be disturbed. Con-
struction of the haul road and diversion ditch will disturb an additional 12 ha (30 acres) and
5.3 ha (13 acres), respectively. Additional lands wil)l be disturbed for cleanup of contaminated
areas east of the mill site and for obtaining borrow material in excess of that available from
the disposal area. The applicant used the amount of material to be moved (ER, Table 4.1-10)

in conjunction with soil-particulate-size distributions, moisture contents, wind speeds and
turbulence characteristics, vegetative cover, vehicle speeds, and proposed technigues to reduce
fugitive dust to estimate the total fugitive dust emissions during decommissioning activities
(ER, Sect. 4.1,2.2.3). This information was then used by the applicant to derive worst-case
estimates of the short-term (24-h) and long-term (annual-average) emission rates for TSP based
on onsite meteorological data (ZR, Sect. 4.1.2.2.4).

Short-term impacts from TSP were studied by uhctin? three 24-h periods of onsite wind data
that will result in the highest predicted concentrations and inputting these data with the
estimated emission rates into the U.S. Environmental Protection Agency's (EPA's) PAL (Gaussian-
Plume Algorithm for Point Area and Line Sources) model (ER, Sect. 4.1.2.2.4). The maximum
ambient concentrations of TSP for these three periods are expected to be 335 ug/m?, 237 .g/m3,
and 63 ug/m?, respectively. Two of the worst-case 24-h periods occurred during a time when
decommissioning operations are likely to have ceased due to winter conditions (mid-February and
early March). The third worst-case 24-h period occurred in late July. [f meteorological
conditions similar to those in mid-February/early March occur during the operational period,
the 24-h Faderal secondary and State of South Dakota ambient air gquality standards for TSP

(150 ug/m?) are expected to be exceeded, although infrequently. The nonradiological air
quality monitoring program (Sects. 4.2.2.1 and 4.2.3.1) will provide an operational check on
the frequency of the concentrations in excess of Federal and State standards and will indicate
the need to apply appropriate mitigative actions as committed to by the applicant.

As with the short-term estimates, the annual-average ambiznt concentrations of TSP were esti-
mated based on the expected worst year of operation with regard to emissions. Using EPA's

Climatological Dispersion Model, the applicant predicted the highest annual-average concentra-
tions of TSP to occur east of the haul road and in Cottonwood Community (ER, Sect. 4.1.2.2.4).
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The maximum annual-average TSP concentration expected to result from the decommissioning opera-

tion (23 ug/m?), when added to background levels in the vicinity (27 ug/m?; see Sect. 3.2), will

v(\g(t) ucegt)l the Federal secondary and State annual-average ambient air quality standard for TSP
ug/m?),

The staff agrees with the applicant's predictions on air quality. However, this {s based on
the applicant's assumptions regarding fugitive dust control including: (1) average vehicle
speed at the mill site will not exceed 16 km/h (10 mph); (2) average vehicle speed along the
haul road will not exceed 3z km/h (20 mph); (3) some type of road carpet will be used in ;
addition to watering to achieve a 60% reduction in fugitive dust emissions; (4) the main .
transfer routes on the mill site and between the disposal site and overburden stockpile will be
watered; (5) the extent of the disturbed area at any one time will be limited as much as
possible; and (6) disturbed areas (mil1l site, disposal site, and stockpiled sofls) will be
revegetated as soon as practicable.

The applicant believes that stopping work because of high wind speeds will not effectively
diminish fugitive dust generation (ER, Sect. 4.1.2.3.2). The rationale for this belief is that
the increase in dust during periods of high winds will be offset by the enhanced dispersion
associated with the increased wind speed. The staff believes that this view should be adopted
only for periods of intermittent high wind speeds (gusting). For periods of sustained high
winds, the staff notes that although the resultant ambient concentration of the pollutant may
not increase, the area affected by a given concentration will be greatly expanded. This fis

of particular importance because the dust will carry radionuclides. Therefore, the staff
recommends that decommissioning operations be temporarily stopped when sustained wind speed
exceeds 40 km/h (25 mph),

Air quality of the area will be monitored during the project to determine if the mitigative
methods are adequate or if additional or modified procedures are necessary (Sects. 4.2.2.]
and 4.2.3.1). [If inadequate, effective measures will be implemented.

4.1.2 Radiological environment

Normally, background radiological environment is discussed in Sect. 3, "The Affected Environ-
ment.” This discussion is to establish baseline values for comparison with potentially adverse
impacts to be discussed in this section.

Because the fdgemont site environment presents an already radiologically contaminated situation
with a chronic low-level release of radicactive materials to unrestricted areas, the background
radiological environment is briefly presented here to emphasize that the objective of the
project is to remove an existing problem, The staff's assessment of the incremental radio-
logical impacts of the project is presented in Sect. 4.1.9.

The Edgemont mill produced about 2.1 x 108 MT (2.3 x 10% tons) of uranium tailings. These
tailings were disposed of as sands and slimes in piles and ponds on the mill site (Fig. 2.9).

Although most of the tailings have been temporarily stabilized by earthen cover, radon flux
measurements taken on the site have ranged up to 970 pCi/m?.s. Radon gas concentrations above
background levels have been detected up to 1.1 km (0.7 mile) from the site.

Direct gamma radiation levels as high as 3780 uR/h (on ponds) have been measured on site, with
measured values of over 1000 wR/h on ponds 1, 2, 3, and 7. In general, gamma levels from

70 to 260 uR/h were measured on the tailings sand piles. These may be compared with a normal
background level of about 13 uR/h.

Site conditions require remedial action, the subject of this Draft Environmental Statement (DES).

4.1.3 Soils

Lands to be affected by the proposed project are listed in Table 4.1, the soils are depicted in
fFig. 3.15. In addition to the millsite, 5.3 ha (13 acres) of soils will be distrubed along the
eastern edge of the mill for construction of a diversion ditch, and an unknown amount of land
sast of the mi1l will be distrubed by removing tailings that have blown into this ared (ER,
Sect. 3.5).
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Table 4.1. Land ares affectad by the

proposed project’
Ares

Location ha acres

Mill site 86 23

Diversion ditch 583 13
at mill site

Disposal area 68 168

Soul stockpiles 36 90

Haul road . %

Total 2073 514

* Additionsl aress may be disturbed for (1) topsoil
required at the mill site and (2) removal of taillings
blown east of the mill site.

Source: ER, Sect 3.0.

Removal of topsoil and natural vegetation will accelerate wind and water erosion. Generally,
these impacts are expected to occur primarily during the summer months when project activity
will be the greatest, To minimize soil erosion, all soils stored for later use will be
contoured and seeded (ER, Sects. 3.3 and 3.4). Areas not immediately available for reclamation
because of decommissioning scheduling will be seedea with a temporary crop of barley, rye, or
oats (ER, Sect. 4.6.3), and heavily travelled areas will be sprinkled with water from the
onsite well (ER, Sect. 3.5). Up to 80% of the sand tailings at the site will be moved by a
slurry pipeline, thereby minimizing dust generation (ER, Sect. 3.2). Contaminated material
moved by trucks will be sprayed, as necessary, with a stabilizing agent to minimize fugitive
dust during transport. Erosion by rainfall will be minimized by constructing (1) water diver-
sion ditches at the mill site (ER, Sect. 3.5) and disposal area (ER, Sect. 3.3), (2) trench
drains along the outside of the haul roads and a median drain between the haul roads that
empty into Pond 10 on the mill site (ER, Sect. 3.4), and (3) a sediment pond below the impound-
ment dike to control sediments resulting from construction of the disposal pit (ER, Sect. 3.3).

Soils at the disposal site which are suitable for plant growth will be stored north of the
disposal area (H*. 3.15). Topsoil from the haul road will be stored al the route for use
in reclamation. The applicant has recently determined that it appears unlikely that sufficient
suitable topsoil exists at the disposal site for reclaiming all disturbed areas. Thus, the
applicant will be required to obtain topsoil from other areas. Use of topsoil from the disposal
site is environmentally preferable to disturbing additional lands and should receive first
priority. However, since opening up new borrow areas will be required for fi11 and topsoil
material, these will have to be clearly justified by the applicant.

Although topsoil and subsoil will be segregated prior to storage, a reduction in the quality of
the soils is unavoidable. Moving the soils will disrupt existing physical, chemical, and biotic
soil processes, and the heavy machinery required to move the material will cause soi] compaction,
which is not conducive to plant growth. Ripping the soil and applying the recommended fertilizer
rates (ER, Sect. 4.6.3) will enhance the l1ikelihood of successful revegetation, but a temporary
decrease in natural soil productivity is probable.! If reclamation efforts are successful,
long-term impacts to the soil are not expected to be significant.

4.1.4 Mineral resources

The project as proposed or with any of the identified alternatives will not affect future
recovery of any known mineral resources. There are no known commercially valuable mineral
resources underlying the proposed disposal site (site C1).

4.1.5 Land use

The proposed action should have no significant direct adverse impacts on land use. The mill
site currently has a nonuse status, and the mill has not operated since 1974, Decontamination
and reclamation of the site (86 ha (211 acres)] would allow productive use of this area.



Although Fall River )unty does not have a comprehensive land use plan or zoning ordinance,
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tEdgemont temporary zoning ordinance designates that portion of the mill site within the
limits as industria decause the railroad borders one side of the site and the

agoon the other, it can be expected that the permanent zoning of this area wil

trial neretore, the remainder of the site would be most suitable for industria

[f no industry were to locate on the mill site or until industries do locate, the

used as pastureland because the reclamation plan is designed primarily to provid

forage (Sect. 2.2.2.7

Preparation of the proposed disposal site for long-term isolation of tailings and contaminated
materifals will temporarily remove about 122 ha (301 acres) of grazing land (68 ha (168 acres)
for disposal area, 36 ha (90 acres) for stockpiled soils, 12 ha (30 acres) for haul roads, and

ha (13 acres) for a diversion ditzh along the mill site]. At least 17 ha (4] acres) of pon-
jerosa pine may be lost as a result of cleanup of windblown tailings east of the mill site (ER
Table 4.6-2), although techniques are currently under evaluation which would allow cleanup of
this area without disturbing the trees. Additional areas in the vicinity of the mil] probably
will be disturbed for borrow material (ER, Sect. 3.2), although the staff encourages minimiza-
tion of such action (Sect. 4.1.1.3 ; 1th the exception of the tairlings
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of the creek, erosion of the new stream channel will occur until the streambanks are shaped
by erosion and unconsolidated materials are carried from the streambed.

The full extent of contamination of streambed sediments in Cottonwood Creek is not known at
this time. Lack of information exists on tne quantity of streambed materfals that will have

to be removed from the creek to remove sediment contaminated with radionuclides or heavy metals.
If only isolated pockets of contamination occur within the stream, these areas could be isolated
and removed with minimal impacts to surface hydrology. In anticipation that contaminants are
spread tnroughout the streambed sediments, it has been proposed, as discussed, to reroute the
stream while removing these materials. The extent of material to be removed depends in part on
the extent of transfer of contaminant materials from groundwater into stream alluvium and
surface waters (Sect. 4.1.6.4). A data base dofininx“t pes and quantities of contaminated
material must be determined by the Tennessee Valley rity (TVA) in coordination with the
U.S. Nuclear Regulatory Commission (NRC), EPA, and the State of South Dakota, and the extent of
contaminated material in both Cottonwood Creek and the Cheyenne River must be determined by the
applicant before the effects of removal of the streambed material on hydrology and water quality
can be fully determined. The extent of contaminated groundwater beneath the mill site and the
time necessary for the groundwater to cleanse itself are not known (Sect. 4.6.1.4),

Disposal site

The major impact of the decommissioning plan on the surface water features at this site will
b: th? s:?l;t; ;mll)pcmmt alteration of surface water features of the 68-ha (168-acre)
site t. 2.2.2.1). "

Alteration of drainage to the ephemeral stream will reduce the volume of annual runoff
received by the stock ponds downslope and could cause a reduction in the peak flood flows in
the drainage courses downstream cf the disposal site. Permanent loss of the small stock pond
[0.04 ha (0.1 acre)] at the toe of the containment area (Fig. 3.4, Pond 1) will occur because
of construction of the disposal area. Given the close proximity of Pond 2 (Fig. 3.4) to this
site, thePavailability of another pond downstream (H?. 3.4, Pond 3), and the numerous smal)
ponds in the Edgemont area, the staff considers this loss to be minor.

Construction of a sediment pond downslope of the impoundment dike could result in increased
erosion and sedimentation in the existing ephemeral drainage channels until construction is
completed and the disposal area revegetated. The sediment pond, however, should prevent down-
stream transport of sediment and resultant streambed alteration. Any sediment not contained by
the sediment pond could reach the two stock ponds downstream and ultimately the Cheyenne River
(Fig. 3.4). In the opinfon of the staff, use of the best available technology for impoundment
construction, diversion ditches to intercept runoff, and sediment ponds to retain sediment from
runoff will minimize the impacts to surface water hydrology associated w~ith the disposal site.

Temporary increases in erosion and subsequent sedimentation in the small intermittent drainage
courses along the haul road/slurry pipeline route (Sect. 2.2.2.2) will be minimized by culverts
and ditches. A treich-drain system along the haul road/slurry pipeline route (Sect, 2.2.2.2)
will be designed to contain any spilled or contaminated materials. The potential for contami-
nation of surface water from the drainage systen will be minimized by drainage of the system
to and containment within Pond 10.

4.1.6.2 Potential surface water quality effects

Potential adverse surface water quality impacts associated with the decommissioning of the
Edgemont mi1] could result from area runoff, point-source discharges, dredging, seepage, or
accidental spills of texic or hazardous materials. Surface water quality impacts may also
occur as the ;uult of groundwater recharge of Cottonwood Creek following decommissioning
(Sect. 4.1.6.1).

The primary adverse impacts associated with the decommissioning are surface runoff and resultant

erosion and sedimentation. Erosion during the decommissioning can occur from the mill site,
hau! road and slurry pipeline route, disposal site, and bOrrow areas. The applicant's proposed

- e e O i s P N T R S——
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specific constructional techniques desi to reduce erosion and sedimentation are discussed

in Sect. 2.2.2 of this document and in t. 4.2 of the ER. These techniques should ensure that,
over the short term, the quantity of suspended material is within an order of magnitude of the
mean values for suspended solids in the vicinity of the site (Sect. 3.6.1, Table 3.18). This will
minimize any long-term impacts of sediment on water quality and should minimize further water
contamination by heavy metals contained in the tailings and potential runoff from the site.

Although the contaminated tailings will be removed from the mill site, some water quality
degradation of Cottonwood Creek is expected to continue as the result of groundwater inflow
from beneath the mill site. The extent of present and projected groundwater contribution to
surface water quality degradation cannot be determined because the extent of groundwater con-
:aiu:m m‘ ‘tl‘! :r)n site and the time necessary for the groundwater to be cleansed are not
m ‘l . . . .

Mill site

Increased levels of suspended contaminants are assocfated with surface runoff from the exposed -
tailings.? These mill tailings are of particular concern at the Edgemont site because of
potential radioactive and trace metal contamination (i.e., aluminum, barium, chromium, titanfum,
nickel, iron, vanadium) of the tailings (ER, Sect. 4.2.2.2.1.2). The Cheyenne River does not
currently meet recommended standards for drinking water®:“ or for agricultural use’® because of
high concentrations of barium, arsenic, iron, manganese, and dissolved solids (see Sect. 3.6).
However, during decommissioning, the levels of iron, manganese, and dissolved solids may be
further accentuated by runoff from the site. In addition, during decommissioning, levels of
aluminum, sulfate, chromium, barium, and vanadium may be increased. The proposed diversion
ditches around the mill site and sumps or sediment basins within the mil]l site are designed to
intercept or contain runoff before it reaches Cottonwood Creek so that water gquality impacts
can be minimized (Sect. 2.2.2.3).

The applicant has not determined the extent of MV{ metal contamination of streambed sediments
in Cottonwood Creek or the Cheyenne River as a result of tailings erosion nor the method of
isolation and removal of the contaminated materials from the Cheyenne River. The applicant
proposes to remove any contaminated material occurring in the Cheyenne River during low flow

(ER, Sect. 4.2.2.2) and should do so only after consultation with the EPA in coordination with
the State of South Dakota to locate contaminated areas and to establish acceptable concentra-
tions that may remain in the river, Determination of impacts to water quality from migration of
the trace element contaminants in the Cheyenne River depend upon the concentration, sediment par-
ticle size, and location of the contaminated material within the river relative to stream flow,
all of which are unknown at this time. However, based on EPA findings? that although Cottonwood
Creek was contaminated by the Edgemont mill operation, contamination did not extend into the
Cheyenne River, contamination in the river should be minimal. The extent of contamination in

the river, however, may be greater than the 1973 EPA study indicates because it has been shown
that leakage has occurred from ponds adjacent to the river (ER, Sect, 4.2).

Additional impacts to water quality from the deconmissioning activity include potential accidental
leakage or breaks in the outfall line from the Edgemont city sewage lagoon as it crosses the

mill site. [f breakage of the line occurs, sumps and pumps will be used to isolate the leakage
and return it to the lagoon while the system undergoes repair (ER, Sect. 4.2),

Also included as accidental or potentially unavoidable discharges to adjacent water bodies are
potential spills of fuels or oils, These materials, which will be stored in diked areas designed
to retain 110% of the total volume contained within the area (ER, Sect. 4.2), are the only
hazardous materials to be stored onsite,

{ 1 sit
Any point-source discharge associated with surface runoff at the disposal site will be contained

by the sediment pond. Because this pond will be designed to remove al!l particles larger than
0.006 mm in diameter during a 10-year, 24-n precipitation event, only clay particles would
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reach the Cheyenne River. Some of these clay particles could eventually be carried as far
downstream as the Angostura Reservoir, where they would be deposited. The limited erosion from
the disposal or mill sites should not result in significant adverse impacts to either the
Cheyenne River or the Angostura Reservoir because toth carry naturally heavy silt loads during
runoff events (J. Hatch, personal communication, March 1980).

4.1.6.3 Reclamation

As the result of decommissioning the mil] site and subsequent stabilization and reclamation
(Sect, 2.2.3.8), water quality and hydrologic and water use characteristics of Cottonwood Creek
at the mil] site should be similar to upstream areas of the creek. Reclamation of the mi’!
site should also significantly reduce windborne erosion and resultant erosional input into
adjacent water bodies (see Sect. 4.1.5).

The hau! road and slurry pipeline route will subsequently be returned to approximate predecom-
missioning conditions (Sect. 2.2.3.8). This reclamation and revegetation will reduce erosion
into nearby Cottonwood Creek.

Following completion of tailings disposal and installation of the clay cap and top soil, the
disposal site will be revegetated according to the plan outlined in Sect. 2.2.3.8. Stabiliza-
tion at the disposal site and reclamation/revegetation of the surrounding area should reduce
erosion and sedimentation carried into the ephemeral drainage channels and subsequently the
Cheyenne River to levels typical of surrounding undisturbed drainage courses.

4.1.6.4 Groundwater

The groundwater under the mill site is presently chemically contaminated by past and present
seepage from and through the tailings piles and ponds on the site. Removal of the uans
tly

and other contaminated materials from the mill site will allow natural processes, primar
subsurface flows, eventually to restore this groundwater to its previous condition by trans-
porting excess soluble fonic species into Cottonwood Creek and the Cheyenne River.

Such transport {s presently occurring and does not result in measuradble degradation of efther
stream. The staff is of the opinfon that continuation of this natural process is the only
practical solution for restoration of groundwater quality under the mill site. The staff
recommends that shallow wells not be permitted on the mill site after reclamation until chemical
concentrations (mostly sulfate) decrease. No radiological contamination of groundwater in
excess of standards 1s presently observed or expected after reclamation.

The disposal site will be designed and constructed to preclude groundwater contamination.
Preliminary tests indicate that a very thick sequence of shale material underlies the site and
will isolate the tailings and contaminated materials from contact with groundwater. DOewatering
of the slurried tailings will result in the presence of a negligible amount of solutions avail-
able for transport of contaminants. [f a clay liner is used, 1t will add an extra margin of
safety regarding seepage control. The staff concludes that the project, over time, will

result in an overall improvement from present conditions, and adverse impacts to groundwater
resources would be the same or greater {f an alternative other than the staff's preferred
alternative for tailings disposal were implemented.

4,1,7 Biota

4.1.7.1 Terrestrial
issionin 1l1ization

The primary impact to terrestrial biota from decommissioning the mil) wil) result from temporary
1oss of nabitat. This impact, however, will be minor because the mil)l site s already highly
disturbed (Sect. 3.9.)) and because the land proposed for the disposal site f{s not considered

to ba unique wildlife nadbitat (Sect. 3.9.1.1). Lands to be affected by the proposed pro ect

are listed in Table 4.1, Vvery little natural vegetation exists at the mi1] site, even along
Cottonwood Creek, because of past milling activities. Most revegetation attempts on portions

of the site in the past have been unsuccessful.® Therefore, decommissioning and restoration of
this site {s expected to improve its ecological characteristics. A big game utilization transect
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established on the disposal site in December 1979 has shown no use by either mule deer or
antelope during winter, spring, or summer seasons; a similar utilization study revealed no use
by big game of the disposal site over the entire year.® Nongame bird and small mammal surveys
fn 1980 indicate that population levels are lower on the disposal site than on other nearby
areas sampled in 1975 and 1976 (ER, Sect. 4.6.1.2.2). Furthermore, vegetation to be disturbed
is not considered to be unique habitat for any wildlife species in the area. Because similar
habitats are common throughout the region (Sect. 3.9), it is expected that the temporary
inaccessibility of this relatively small amount of land to wildlife will not significantly
reduce the amount of habitat for any wildlife populations.

Land clearing, operation of heavy equipment, and other construction activities will destroy
small animals that move too slowly to escape or that retreat to burrows for protection. Other
animals will be displaced, possibly reducing their populations because of predation or increased
competition for food, territory, and other habitat requirements. Although many of these species
are important members of the terrestrial food web, their population densities are believed to
be low (Sect. 3.9), and their loss would represent an insignificant regional impact.

Suspended particulate matter emitted into the air by construction activities (Sect. 4.1.1)
will eventually be deposited in part on the surrounding vegetation, possibiy reducing plant
vigor or causing the plants to be less palatable. Gaseous emissions from internal combustion
engines may also interfere with the physiological processes of the vegetation. Although the
u’nmm of these potential impacts is not known, it 1s expected to be negligible. No si?-
nificant deleterious effects have been demonstrated at other construction projects of similar
or greater magnitude. Moreover, if any impacts do occur from fugitive dust and/or gaseous
emissions, they will be minor and short term.

Notse from project activities 1s not expected to affect seriously the area wildlife. Few data
are available to demonstrate the effects of noise on wildlife, and much of what is ava’lable
lacks specific information concerning noise intensity, frequency, and duration of exposure.’
Some typical ranges of sound levels from common construction activities are listed in Table 4.2.
Noise associated with the project may initially cause migration by some wildlife awas from the
fmmediate vicinity, but those that remain or return will generally become habituated to con-
struction noises and activities.” Also, because this project does not involve the continued
operation of any facility in the future, ambient noise levels are expected to return to normal
once the area has been reclaimed,

Table 4.2 Sound lavels trom construction equpment

Sound level, dB(A) at ingdicated

Source = distances from source e -
15m 0m 6'm 182 m J06m
Trucks, cranes, bulldozers, etc 70-9% 64 -89 5880 50-78 40-89
with diesal type internal
COMbustion engines
Air compressors and other 76 -86 70-80 6474 56 - 66 5060
stationary sources, typically
diese! powered
Pile driver 108 99 EX] a8 79

Front end loaders 73-86 6780 61-74 53 -66 47-60

*Source levels above B0 dB(A) are usually produced by a combination of several pieces of equipment
Operating at the same timae

Source 1S Senate Aeport ro the Presitent and Congress on Nonse Serate Document 96 -63 U 8
Governmant Printing Office. Washington, D C. 1972

Increases in personnel associated with the deconmissioning project will adversely affect most
wildlife in the area. Although some species may be benefited, most of the larger mammals will
abandon habitats in close proximity to intense human activity. Additional stress will be placed
on the terrestrial biota as a result of greater legal and i1legal hunting pressure and destruc-
tion of habitat by off-road recreational vehicles, An insignificant increase in wilaclife losses
is expected to occur as a result of greater venicular traffic on highways.
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Federally listed endangered species that may occur at the site and vicinity are the bald eagle
(daliaeetus leucocephalus), American perejrine falcon (Faleoo peregrinue anatwn), and black-
footed ferret (Mustela nigripes) (Sect. 3.9.1.2). Field surveys of the project vicinity in
1976, 1979, and 1980 did not reveal the presence of any of these species. Further, habitat
suitable for these species does not exist in areas to be disturbed by the project (Sect.
3.9.1.2). The peregrine falcon is known to inhabit the Black Hills region and the bald eagle
can be found as a transient in the area during winter. However, because habitat in the project
vicinity is not considered to be unique for these raptors, the staff believes that the proposed
action will not affect these species. Jon Sharps, Endangered Species Coordinator for Region 1,
South Dakota Department of Game, Fish, and Parks, concurs with the staff's conclusion. zlthough
the black-footed ferret is not known to inhabit the area, the potential exists for this species
to occur in the region because of the presence of prairie dogs, a primary food source for the
ferret.? However, no prairie dog towns are known to be located within 3.2 km (2 miles) of the
mill or proposed disposal site.? DOr. Raymond Linder, Leader for the U.S. Fish and Wildlife
Service's black-footed ferret recovery team, knows of no sightings of ferrets in Fall River
County; the most recent sighting of a ferret was in the spring of 1979 in Todd County, South
Dakota, more than 250 km (150 miles) east of the project site (personal communication,

February 2, 1981). The U.S. Fish and Wildlife Service concurs with the staff's conclusion _
that the proposed action will not affect any federally listed endangered species that may occur
in the vicinity of the site.!? Although the northern swift fox (Vulpee velox herbes), Classi-
fied as threatened by the State of South Dakota,® is known to occur in Fall River County, it is
unlikely that any are present in the Edgemont area because of lack of suitable habitat (Jon
Sharps, personal communication, Nov. 20, 1979).

jamati

The primary objective of the applicant's reclamation plan for the mill site, disposal site,
hau! roads, and borrow areas is to stabilize th~ soil and tailings and to provide livestock
forage (Sects. 2.2.2.7 and 2.2.2.9). Plans for reclamation of the mill site may change,
depending on future use of the area for industrial or other purposes. As recommended by the
U.S. Fish and Wildlife Service (K. D. Keenlyne, letter to R. A. Scarano, Chief, Lranium
Recovery Licensing Branch, Division of Waste Mana t, NRC, Oct. 27, 1980), the applicant
should consider a seed mixture that includes little bluestem (Andropogom scoparius), silver
sagebrush (Artemisia cama), rice grass (Omyzopais hymemoides), and fourwing saltbush (Atriplex
sanescens). These seeds are commercially available, can be planted with other mixtures, and
would improve the area's diversity.

Revegetation of the riparian community along Cottonwood Creek, which runs through the mill site,
(Sect. 2.2.3.8) has been designed not only to stabilize this area but also to further enhance
the wildlife values of the area, The staff recommends that any portion of the ponderosa pine
community disturbed as a result of cleanup of windblown tailings should be replanted with
species typical of the area (Sect. 2.2.3.8).

4.1.7.2 Aguatic
De issioning and ilization

One of the major consequences associated with the proposed decommissioning which could adversely
affect aguatic biota is roroutin? Cottonwood Creek to a decontaminated reach ana removal of
contaminated materia! from the floodplain and streambed of the creek (Sect. 4.1.6.1). The
applicant's proposed plan for decommissioning of Cottonwood Creek (Sect. 2.2.2.5) would involve
diverting the stream for two nonsequential six-month periods, with the resultant destruction of
the associated biological communities in the affected reach during both periods. The stafr
believes that if this is done such that erosion and sedimentation are minimized and the striam-
bank stabilized and revegetated, long-term adverse impacts to the stream community through the
mill site should be minimal, though these communities would be lost in the short term prier to
restoration.

[f, in meeting requirements for decontamination, extensive areas of the creekbed through the
mill site are identified as contaminated, the biota through this section, as discussed pre-
viously, would be destroyed. However, from a study by Wade and Wrignt, [Tennessee Valley
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Authority (TVA)],'! it appears that Cottonwood Creek upstream of the mill site has a diverse
aquatic community from which repopulation of the stream reach tirough the mill site would
occur, This should minimize long-term effects on the aquatic biota.

Following decontamination, reconstruction of the stream channel will be necessary. The appli-
cant should consult with qualified fisheries biologists in reconstructing the channel. The

U.S. Fish and Wildlife Service recommends that the stream should have meandering bends and

that, instead of uniformly regrading the stream banks to a 10°-slope, the stream banks should
be permitted to develop naturally or have structures built that producz undercut banks and
other instream flow structures (J. W. Sayler, U.S. Fish and Wildlifs Service, persomal commu-
nication, Dec. 22, 1980). The applicant plans to place natural or man-iade obstructions (i.e.,
such as concrete boulders and diversions) within the stream in order to provide diverse habitats
(1.e., pools and riffles) and stable, diverse substrate for reestab!ishment of aquatic commu-
nities. These substrate materials or obstructions should be sufficiently numerous so as to be
characteristic of undisturbed streams in the area. Decontamination and stabilization of the
streambed and stream margins of Cottonwood Creek (Sect. 2.2.3.8) and provision of more diverse
habitats within the stream should mitigate short-term impacts associated with decommissioning
by permitting recolonization of a diverse aquatic community. Revegetation of the stream margins
should reduce erosion and sedimentation and, over time, provide overhanging vegetation of
aquatic habitat enhancement.

During decommissioning, biological communities in the Cheyenne River and Cottonwood Creek
should be protected from increased erosion and sedimentation from tailings removal and trans-
port from the mill site or accidental spills of hazardous or toxic materials. Diversion ditches
east of the mill site and along the haul road will restrict drainage at the site (Sect. 2.2.3).
Removal of windblown tailings will reduce wind erosion and transport of contaminated material
into the adjacent water courses. The containment and diversion measures proposed by the appli-
cant should reduce the impacts associated with the mil]l deconmissioning on the aquatic biota of
Cottonwood Creek and the Cheyenne River. Until the groundwater benmeath the site has been
purged of contaminants, impacts to the biota from trace metals resulting from groundwater
discharge to surface waters at the mill site may continue. The impacts associated with this
groundwater discharge should be minimal because of the normally large dilution capacity of the
streams in relation to the seepage inflow and capacity of the alluvium to neutralize, absorb,
and retain a large portion of the seepage contaminants (ER, Sect. 4.2).

Specific impacts to aquatic communities at the disposal site are anticipated only as a result
of destruction of the stock-watering pond at the toe of the containment area (see Fig. 3.4).
This impact is considered of minimal significance because of the very small size of the pond
and the assumption that the resident aquatic community is similar to that of other ponds in the
area. Effects on other pond communities downstream of the disposal area are not expected
because of their distance from the site, limited erosional input because of runoff diversion
around the disposal site, and sediment retention by the sediment pond to be located immediately
downslope of the containment dike. No significant impacts to the biota of the streams draining
the disposal site are expected because of the ephemeral nature of these streams. Effects on
Cottonwood Creek and the Cheyenne River are not expected because of their location and distance
from the disposa’ site. In the event that runoff from the disposal area reaches the Cheyenne
River, the aquatic biota could be affected during decommissioning by the increased sediment and
trace elements carried by the runoff. However, any effect should be minimal because aquatic
organisms in the Cheyenne River are already subjected to heavy sediment loads associated with
increased flows in the river (Sect. 3.6.1.2) and because fiow in the river should dilute any
contaminants (ER, Sect. 4.2).

lamati

Reclamation of the stream margins of Cottonwood Creek through the mill site by stabilizing
revegetation or riprap, where necessary (Sect. 2.2.2.5), should prevent most erosion from the
mill site, particularly during periods of increased runoff. This stabilization should minimize
impacts to the biota from runoff and erosion (Sect. 4.1.7.2). Habitat stadility and diversity
within the decontaminated stream channel will be provided by natural or man-made obstructions
placed in the reclaimed stream. These obstructions should increase streambed stability and
provide spawning and ref.ge areas for aquatic biota within the stream. Overhanging riparian
vegetation following streamside revegetation will provide additional aquatic habitats.

Habitat stability and diversity will enable recolonization of the stream by numerous aquatic
species moving upstream from the Cheyenne River or migrating and drifting downstream from above
the mill site.
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4.1.8 Socioeconomic effects
4.1.8.1 Introduction

Quantitatively predicting the socioeconomic impacts of the proposed mill decommissioning project
is extremely difficult. Because the socioeconomic environment in the area surrvunding the
project has scldom been stable, historical trends are not very useful for forecasting. In
addition, an already dynamic situation has been made even more so because of potential energy-
related industrial development on a relatively large scale. Nevertheless, impact assessments
have been formalized by local planners and the applicant. The staff has reviewed these fore-
casts, the assumptions upon which these forecasts were based, and additional impact assessment
sources. The staff has included in this review discussions with the applicant and with various
authorities in the Edgemont-Hot Springs region and has independently developed a set of assump-
tions upon which to base the analyses (see Appendix B). The following impact assessments, when
quantified, because of the uncertainties involved, should be read with caution. The staff
feels, however, that the analysis possesses the basic validity necessary to gauge the impacts
of the decommissioning project.

Some of the more important project-related impacts are summarized in Tables 4.3 and 4.4,
Overall, when compared with the composite impacts of proposed new industries, the impacts of
the proposed project are small. The staff believes that, in « socioeconomic sense, the long-
term beneficial effects of the safe removal and ultimate disposal of aesthetically displeasing,
property-value-reducing radioactive materials to a remote location will far outweigh any short-
term socioeconomic costs to the local communities.

Table 4.3 Esumated incremental impacts on employment population, and housing
caused by Edgemont mill decommissioning construction activities”

Total regional impacts Edgemont Hot Springs
Low range High range Lowrange Highrange  Lowrange  High range
Employment Opportunities 1281440
Population influx 165183 216-236 102-117 174196 30-32 82-88
Families 25-27 39-42 16-16 32-34 6-7 16-17
School-age children 22-24 35-37 13-14 28-30 5-6 15-16

Housing demands 102-115 1181 6774 101110 1617 4145

*Based on peak construction employment (~80) . for other assumpnons, see Appendix 8
20Only one range was developed for amployment opportunities.

Tabie 44 Estimated incremental impacts on employment, population, and housing
caused by Edgemont mill decommissioning operation activities’

Total regronal impacts Edgemont Hot Springs
Low range High range Low range High range Low range High range
Empioyment opportunities 198 - 225°
Population ' & 420-474 486 534 213-237 365 -401 107119 243 -267
Familes 107-119 122-134 5460 9210 27-30 61-87
School age chilcren 94 105 107118 4752 80 -89 2426 o459

Housing demands 158176 180198 79-88 1365--149 40 -44 9099

‘Based on peak operation employment (~90) far other assumptions, see Appendix B
"Oniy one ange was developed for employment opportunities

Rt e
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4.1.8.2 Employment

According to the applicant, the project will have two distinct phases: construction and
operation. Construction is planned to occur for about six months during the first project
calendar year (CY). Employment for this phase will be steady and will peak at about 80 during
the initial four months. The operation phase is planned to start at a very low level in the
first CY and wiil last approximately 5.5 years. Table 4.5 illustrates this employment time-
table referenced to an assumed May 1981 construction phase start date. It should be noted
that employment due to construction will phase down as employment due to operations increases.
Because of inclement weather, most work will be conducted during the warmer months (.May
through October). Operations employment will steadily increase until a maximum (~90 employees)
is reached in the third year. Thereafter, operations employment needs will steadily decline to
minimum levels during the last year of decommissioning,

Table 4.5, Mmmnmhmnm.

Edgemont mill decommissioning
Time period Peak employment levels’
Construction phase May —October 1981 65-80
Operation phase® 1982 5670
1983 80-90
1984 70-7%
1985 , 40-50
1986 5-20

* Approximations, that is, levels rounded off in increments of five.

®The pesk employment ranges occur from May to October sach year.

Source: G. R. Deveny, Supervisor, Sociceconomic Analyses Section, Division
of Community Services, personal communication, April 7, 1980.

Construction activities will add, as an upper limit, 48 to 64 secondary jobs. Operation

activities should cause, at most, 108 to 135 new secondary jobs (see Appendix B for an

explanation of the assumotions utilized to develop these estimates). The predicted tota)

maximum number of incremental job opportunities caused by construction is between about 130

??db}‘st(gbh 4.3). As many as 200 to 225 total new jobs could result from project operations
édie §, .

4.1.8.3 Population

Because the unemployment rates in the affected region are low (Sect. 3.4.3) and considerable
economic development {s impending, the staff anticipates that the labor markets in the Edgemont-
Hot Springs area may be very restricted during most of the 1980s. Therefore, a high percentage
of the job opportunities created by the proposed project will have to be filled by nonlocal or
in-migrating workers (Appendix B). Consequently, project-induced population increases and,
hence, population-related impacts could be relatively large

Assuming a worst-case scenario — that is, assuming that (1) peak employment levels are 80
during construction and +90 for operation; (2) none of the basic and secondary workers are
from the same family; (3) most of the basic and secondary workers are in-migrants; and (4) all
lTocal hirees were previously unemployed — the total population influx generated by construction
activities could range from about 165 to 235 persons (Table 4.3). About 425 to 535 new resi-
dents could conceivably in-migrate because of operation activities (Table 4.4). Edgemont's
population could increase by about 100 to 195 during construction and by approximately 210 to
400 during operation. The Hot Springs increases would rmgc. respectively for construction and
operation, from about 30 to 90 and from about 105 to 270 (Tables 4.3 and 4.4 and Appendix B).
When compared with the respective Edgemont and Mot Springs 1980 population estimates (~1500 and
4700), population increases of these sizes are relatively significant. However, when compared
to the projected long-term populations for these communities, the contributory effects are
considerably less. The Edgemont and Mot Springs 1982 populations could possibly range from
3400 to 7700 and from 7400 to 7500, respectively (Table 3.4). The mill decommissioning project
may thus combine with other developments to significantly affect Edgemont, Mot Springs, and,
conseauentiy, Fall River County, but the project, by itself, would cause only a small portion
of the averall impacts. All anticipated industrial developments would have to occur, however,
for this to be the case.
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4.1.8.4 Housing

Assuming a worst-case scenario, that is, the assumptions outlined in Sect. 4.1.8.3 and further
assumptions that (1) nonmarried in-migrants will each require a separate residence and (2) a
zero vacancy rate will prevail, about 100 to 130 new housing units may be needed during con-
struction. About 160 to 20U new units may be needed to house operation-induced employees
(Tables 4.3 and 4.4 and Appendix B). Because of typical housing preferences'2:!? and the
rapidly escalating purchase costs of single-family homes, the staff anticipates that most
demand will be for rental properties and privately owned mobile and modular homes. These
incremental housing needs, t h possibly high, are only a small fraction of total anticipated
requirements. Approximately 2235 housing units existed in Hot Springs and Ed nt in 1980
(Table 3.5). However, local planners estimate that as many as 1475 additional units may be
needed by 1982 (ref. 14). Edgemont, which is expected to receive the brunt of the housing
demand, is less capable of absorbing the impact than is Hot Springs because of fewer available
vacant lots.'* Ccrnsequently, Edgemont may have to annex large areas of land or allow scattered
development argund its fringe.!?

4.1.8.5 School enrollment

The short-term constructior activities, to be conducted during summer months, will minimally
impact schoc! enro!lments. Only about 20 to 40 new students will be enrolled (Table 4.3 and
Appendix B). However, operation activities, which will be long-term and involve more employees,
could significantly impact school enrolliments. The staff estimates that as many as 95 to

120 new students (Table 4.4) may enter the local school systems. Of these students, from about
50 to 90 could enrol! in the Edgemont Schoo! District and 25 to 60 in the Hot Springs School
District. Some additional classrooms and teachers may be needed to accommodate these increased
enrollments. The staff did not, however, guantitatively estimate the number of additional
teachers and classrooms that could be required because the communities have several options and
combinations of options that could be utilized to handle enhanced enrollments. In addition,

it is difficult to estimate the age distribution of incoming students and, consequently, enroll-
ment in elementary schools, high schools, and special education classes.

4,1.8.6 Personal income

The staff estimates that the project, including construction and operation, will generate
approximately $7.8 million (1979 dollars) in personal incomes within the local economies (for
comparative purposes, the total personal income in Fall River County was about $49.2 million in
1977). This income estimate does not include the additional incomes from incremental markups
induced by increased commodity demands, local expenditures for project-related supplies, or
interest charges for credit purchases. These beneficial impacts will, over time, be unevenly
distributed (Table 4.6).

Table 46 Estimated project-induced personal incomes and
tax revenues in the affected local sconomies
(1981 -1986), 1979 dollary’

Year Personal incomes ($) Tax Revenues ($)
1981 1,441,000 82,6538
1982 1,626 000 75 354
1983 1 546 000 102,880
1984 1,536 000 A2 886
1988 982 000 52,030
1986 385 000 16,513

Totals 7,815,000 41220

? Agsumes that construction and ODeration activities com
mence n | 981
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4.1.8.7 Public sector finances

The staff estimates that the project will rate for both construction and operation
activities approximately $400,000 (1979 dollars) in tax revenues (Table 4.6). Because the
affected communities will have to spend additional funds for potable and wastewater treatment
facilities, school and medical facilities, and street and road improvements, the staff doubts
that the project will ?muto sufficient public funds to compensate for required additional
expenditures. Local planners anticipate that a very serious shortfall in public funds will
occur over the next few years because of the expected influx of industries.!" Accordingly.
Federal monetary assistance has been requested to aid in mitigating impending impacts.!

4.1.8.8 Public services and facilities

Public facilities and services will be differentially impacted by project-related population
increases.

Water and sewage

Assuming peak per capita daily usage of approximately 1022 liters (270 gal),'“ total maximum
usage for each year of the project was estimated by the staff (Table 4.7). During the opera-
tion period, about 50 to 75% of this usage could occur in Edgemont. However, up to 90% of the
usage could occur in Edgemont during the construction period. Both the Mot Springs and the
Edgemont water systems should be able to handle these additional loads since both systems have
been upgraded. Neither of the cities' sewage systems are currently capable of processing addi-
t:zgl v]nggs; however, both systems, under EPA mandate, will be expanded and improved in the
middle -

Table 4.7 Estimated projectinduced increments in
peak water usage (1981-1986)°

Year Peak water usage
liters/d god

1981 168 600241200 44 500-63 600
1982 339 600425 600 89 600-112.300
1983 436 400545 700 114 900144 900
1984 353,082-452 900 95400119 500
1985 243824306 600 64 344 -80 600
1986 96.800-121 300 25 50032 000

* Assumes that construction and operation activities commence
n 1981

Health services

The Hot Springs health services and facilities can adequately supply incremental health needs.
Edgemont's health services and facilities are limited, but, given no extensive population
increases, are reasonably adequate. [f Edgemont's population does increase significantly
(e.9., up to 2500 or more residents) because of energy-related developments, then - if no
additional services are provided — a more serious shortfall would result.

Roads

Although it is doubtful that the decommissioning project, by itself, will significantly impact
local traffic, local planners estimate that a considerable amount of public funds will have to
be spent to improve local roads in order to handle anticipated total community development-

related traffic increases in the 1980s.'*
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Recreation
Local public recreation facilities will be only marginally impacted by the project.

Fire protection
Additional fire and police protection requirements will be negligible.

4.1.8.9 Aesthetics and notse

The proposed disposal site will be minimally visible to the public. Because construction
activities will cause some increases in truck traffic, noise will be generated. However, these
adverse impacts will be short term. A slurry pipeline will transport most of the tailings, and
thus, noise and traffic impacts should be insignificant during the operation phase.

4.1.9 iological
4.1.9.1 In ion

This section represents the staff's assessment of the incremental radiclogical impacts result-
ing from the operation of the proposed project and the methodology used to perform the evalua-
tion, The evaluation includes estimates of resulting concentrations at the restricted area
boundaries of the mill site and resulting dose commitments to nearby individuals and the general
p?pulction within 1.6 km (1 mile) (town of Edgemont, including Cottonwood Community) of the mill
site.

A1l potential pathways that are likely to contribute a significant fraction of the dose com-
mitment have been included in the analysis. One pathway which is usually included in a radio-
logical assessment but is omitted here is the milk pathway. Because of the existence and
enforcement of a city ordinance which restricts free grazing of livestock within the city limits,
it is reasonable to assume that any penned livestock present would be fed primarily stored

feed, and would not be significantly affected by the decommissioning. There is presently no
dairy industry in the Edgemont area.

4.1.9.2 Esti rel

A summary of the information and data assumptions used to calculate the annual releases of
radioactive materials from the mill site and disposal area is presented in Table 4.8. The
estimated annual releases of radioactive material are outlined in Table 4.9. A more detailed
description of the release estimates is provided in Appendix C. Furthermore, releases in the
postdecommissioning period are assumed to be within cleanup standards of 5 pCi/g or less for
particulates (U-238, U-234, Th-230, Ra-226, Pb-210, and Po 2 pCi/mi+s radon flux.

A schedule of operation based on 2.5 years of disturbance, transport, and disposal of tail-
ings and contaminated materials was used in estimating the parameters and releases for the
decommissioning project as proposed.

4.1.9.3 Exposure pathways

Potertial exposure pathways by which people would be exposed to radicactive materials resulting
from the project are presented in Fig. 4.1, Pathways of concern for the airborne effluents
include inhalation of radioactive materials in the air, external exposure to radicactive mate-
rials in the air or deposited on ground surfaces, and ingestion of contaminated food products
(1.e., vegetables and meat).

There will be no planned releases of radicactive materials directly ints surface waters. While
there is & possibility of some small amount of seepage of radioactive liquids from the tailings
impoundment into the groundwater system, this amount will be minimal if the seepage control
measures recommended in this Statement are employed. Therefore, seepage is not considered to
be a significant pathway of human exposure in this radiological assessment.



Table 4.8. Principsl parameter values used in radiologicsl
aszessment of decommissioning for Edgemont facility

Parameter Value

Average activities in tailings solids, pCi/g*

u-238 835 s
Th-230 7024
Re-228 706.2
Pb-210 706.2

U-238 2609
Th-230 208562
Ra-226 20071
Pb-210 20071
Activities for tailings sands, pCi/g
u-238 19
Th-230 131.7
Ra-226 1322
Po-210 1322
Decommissioning and disposal time period, years 25
Estimated amount of tailings to be moved,
metric tons 209 x 10°
Estimated total amount of material to be moved
to disposal site, metric tons 372 x 108
Release rate from machinery and activities at the
Edgemont site, % 24 x 107 [
Release rate from machinery and activities at the
disposal site, % 1.2 x 107
Dust-to-talings activity ratio, dimensionless 25
Assumed reduction factor for tailings dusting
mitigation measures, % 0.0
Specific radon flux from exposed beach,
(pCi/m? +5 Rn-222) 10
pCi/g Ra-226)

Talings impoundmant areas, hectares (acres)
Pond 1 45 (1)
Pond 2 3 (74
Pond 3 8 (148
Pond 4 2 49
Pond 7 7 12 -
Pond 8 35 8.6
Pond 9 35 1886)
Pong 10 2 50 »
East pile 12 (295)
Area A 4 98
Area 8 25 8.2)
Disposal ste 2 (M) -
Disparsed area of tailings 32 (80)

* Activities are based on an ore grade of 0.26% U, 0, and the following
loss to tailings. U-238 9%, Th-230 99.5%. Ra-226 99 9% Pb-210 99.9%
Slimes are considersd 10 be 4 25 times as radioactive as the average tailings
Sands are considered 10 be 019 times as radioactive as the average tailings
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Tabie 4 9. Estimated annual releases of radicactivity resuiting from cleanup operstions

#t Edgemont mill and disposal ute
Soures of relesss Annual radioactive releases (Ci/year)®
u-238 Th-230 Ra-226 Pb-210 Rn-222
Edgemont
Machinery and handling 31860 351E-02 3.83E-02 3.53e-02 0.0
Pond 1 1.95€-03 2.16€-02 2.16€-02 2.16E-02 1.00E+03
Pond 2 2.74E-04 3.03E-03 3.04€-03 3.04E-03 6.67E+02
Pond 3 1.24€-02 1.37€-01 1.38E-01 1.386-21 1.336+03
Pond 4 9.74E-04 1.08€-02 1.086-02 1.08€ -02 4 41E+02
Pond 7 292E-03 3.24E-02 3.24€-02 3.24E-02 1.55€+03
Pond 8 148E-03 162602 1.626-02 1.626-02 7.75E+02
Pond 9 1.48€E-03 1.62€-02 1.626-02 1.626-02 7.75€+02
Pond 10 183E-04 2.02€-03 2.02€-03 202€E-03 4. 50E+02
East pile 1.10E-03 1.21E-02 1.226-02 1.226-02 2.66E+03
Ares A 365604 4 04E-03 4.06E-03 4.06E-03 8.83E+02
Ares B 2.74E-04 3.03E-03 3.04E-03 3.04E-03 5 58E+02
Disposal site .
Machinery and handling 1 59€-03 1.76€-02 1.77€-02 1.77€-02 0.0
Disposal pit windblown 1 46E-02 1.626-01 1.626-01 1.62E-01 6.39E+03
Dispersed taiings
1.68E-02 1.75€-01 1.75E-01 1.78E-01 7.21E+03

*Reieases of all other isotopes in the U-238 decay series are also included in the radiological impact
m.mum“muumummmmmmfunm.
the release rate of U-234 is assumed identical to that for 11-238. Release rates of Pb-210 and Po-210 are
assumed equal to that for Ra-226.

®Read a5 3.18 X 107, or 0.00318.

4.1.9.4 Radiation impacts to individuals

Four locations near the mill site were chosen to assess the impacts to individuals: one 0.40 km
north-northwest of the mill site, one in the Cottonwood Community 0.43 km south-southeast of
the site (in the prevailing wind direction), one 0.23 km west of the mill site, and one 0.68 km
north of the mil]l site in the Dudley area.

Table 4.10 presents a summary of the individual dose commitments calculated for these locations.
For each of the nearest residences, it was assumed that individuals ingest meat from cattle that
graze on land 1.5 km from the center of the mill site. It is also assumed that locally grown
vegetables are consumed at each of the nearest residences. As previously mentioned, the milk
pathway is not considered to be significant in this situation.

Table 4.11 presents a comparison of individual dose commitments to NRC radiation protection
standards and with background radiation estimates. Under 10 CFR Part 20, air concentrations of
radioactive materials in unrestricted areas are limited to maximum permissible concentrations
(MPCs). It should be pointed out that in none of the locations near to restricted areas are
the MP s expected to be exceeded. As to be expected, after decommissioning operations cease,
air concentrations will be well below the MPCs. Table 4.12 summarizes these observations.

4.1.9.5 Radiation dose commitments to populations

The annual environmental population dose commitments predicted within 1.6 km (1 mile) of the
mill site are presented in Table 4.13, along with estimated annual environmental population
dose commitments to the same population from natural background radiation sources. The
population distribution data for this area is presented in Table 4.14.
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Fig. 4.1. Radioactive emissions from deconmissioning and exposure pathways to man.




Table 4.90. Prodicted samusl doss commitments 1o individusis in vicinity of Edgamont ste millirems per yesr of sxposurel’ *

E xposure Whole body Be onchial eps thel ium
path 13340N Postdecommissioning’” Decommissioning  Postdecommissioning  Decommissioning  Postdecommissioning Decommissioning  Postdecommissioning
North northwest residence 0 40 km from mill

nk alation 1 87€+00 1 04 02 4 526+ 2 78E -0 LR T 227e-0n 8 68E +02 2A4TE+00
External ground 6 02 +00 5 76E +00 6.026+00 6 76€ +00 6.02€+00 §.76E+00
External cloud 5 44E-0V 15503 5.44€ -0 1.65€ -03 5 44E -0 1 55€-03
Vegetable ingesthion 141E+0) 3.78E-00 1 69E +02 4.326+00 141E:00 378 -0
Mest ingestion® 8 31E+00 2770 7 86E+01 3.276+00 6.31E+00 2776-00

Total 2 BBE+01 6 43E+00 2 99€+02 1.36E +01 6.89€E+01 6.64E+00 8.68E+02 247E+00

Cottonwood residence 0 43 km southesst of mill (nearsst reudence in preveliing wind direction |

inhaation 1.94€ +00 1.78€ 02 527€+01 4.79€-01 5 00E +01 4.00€ -0 1.26€E+02 3.66€+00
Exrernal ground 6 61E+00 6 29€ +00 6 61E+00 6 29€ +00 6 61E+00 6.29€ +00
External cloud 6396 -0 182€ 03 6 39€ -01 18203 6.39€ -0 182€-03
Vegetable ingestion 1 53E+01 4 76E-0 1 84E+02 5 48€ +00 1.83€+«00 4 76E -0V
Meat ingestion® 6.31E+00 277E-01 7 86E +01 3.27€+00 6. 31E+00 277e-0n

Toral 3 08€ +01 7 08E +00 3236402 1.65€+01 7.88€ +01 7 A4E+00 1.266+03 3.56F +00

Edgemont ~ssidence. 0 23 km west of mill (Nearest residence)

inhalation 2 13€ +00 1.39€-02 5 78E +01 3 7001 5.36€ +01 3026-00 7 96E+02 2.26E+00
External ground 7 66E +00 7 36E+00 7 66E +00 7 36E+00 7 66E +00 7.36E +00
External cloud 5 40€ -0 1 636 -03 5.40€ -0 16303 5.40€ -01 16303
Vegetable ingestion 1 BOE +01 4 90E -0 2.16E+02 5 60E +00 1 80E+01 4 90 -0
Meat ingestion® 8.31E+00 277E-0 7 B6E +01 327€+00 6.31E+00 2.77€-0

Towl 34601 B41E+00 361E+02 1 66E+01 861E+0N 8 43E+00 7 96E+02 2.26E+00

Town of Dudiey, 0.68 km north of mill

Inhalation 8646 0V 5 68€ 03 2 35€+01 148 0V 2. 24E+00 1276-0n 5 50€ +02 1.50€+00
External ground 2 926 +00 2 76E +00 2926400 2 76E +00 2 92€+00 2 76€ +00
External cloud 618 0 1.76€ 03 6 18 01 1.76€ -03 6.18€ -0V 1.76€ -03
Vegetabie ingestion 6 73E+00 183E-01 810E+00 2 09E +00 6 73k +00 183E-00
Meat ingestion® 6 31E+00 277600 7 B6E +01 327+00 6.31E+00 2776 -0

Total 1. 74E+00 3 236+00 1 87E+02 8.27+00 3. 90€ +01 3 35€E+00 5 50€ +02 1. 69€+00

'Ooulucmnymmmnwnaponodtwmmmoimduwl\um

® Doses 10 the whole body _lungs. and bone are those resulting from the inhalation of U-

the nhalation of radon daughtern

€ Doses w these coly

reflect ck

dards of 5 pCi/g or less soil

95 44E 01 should be read as 544 X 10" or 0544

“Ingestion doses result from the consumption of the meat of cattle g

&

g 15km

of the mill.

(U-238, U234, Th-230, Ra-226, Pb-210, and Po-210) and of 2 pCi/m? s radon flux.

238U 234, Th-230, Ra 226, Pb-210, and Po-210 particulates. Doses to the bronchial epithelium are those resulting from

6L-¥
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Table 4 11 Companson of annual dose commitments to individusls with NRC radiation
protection standards and with background radiation estimates

(mrem /year)
Whote body Bone Lung Bronchial epithelum
Decom Postdecom Decom- Postdecom - Decom- Postdecom- Decom- Postdecom-
NRC himit 500 3000 1500 33xwiw*
(10 CFR 20)
Esumated background 153 188 54 448X 0T wLe
rachation dose”®
Location
NNW residence 286 643 2080 138 689 664 164 X 10° 465% w0*
{0 40 km trom mill)
Fraction of NRC limit 0057 0013 0.100 0.005 0.048 0.004 0.049 0.0001
Fraction of background 0.187 0.042 159 0072 0447 0.043 0366 0.001
Cottonwood (043 km 308 7.08 3230 155 789 744 242x10° 686 x 10°
SE of mal)
Fraction of NRC tmit 0.062 0014 0.108 0.005 0063 0008 0.073 0.0002
Fracuon of beckground 0200 0.046 2 0.082 0512 0.048 0.540 0.0015
Edgemont (0.23 km s 84 3610 166 86.1 843 187x10° 473x w0
W of mill)
Fraction of NRC fimit 0069 0017 0120 0.008 0057 0.006 0.050 0.0001
Fraction of background 0226 0085 192 0088 0558 0.055 0373 0.001
Town of Dudiey (068 174 i 1870 827 390 336 1657x10° 445x 10°
km N of mill)
Fraction of NRC limit 0038 ©.006 0.062 0003 0.020 0.002 0.047 0.0001
Fraction of backgro ~d 0.114 0021 0995 0044 0.253 0022 0.350 0.001

“Radiavon standards for exposures 1o Rn 222 and daughter products are expressed in Working Level (WL). WL means the amount of any combination of
short lived radicactive decay products of Rn-222 in 1L of air that witi release 1.3 X 10° mega electron voits of alpha particle energy during their radioactive
decay to Pb 210

PSource: G. L. Montet et al., Descriptons of United States Uranwm Resource Aresas, a Supplement to the Generic Environmentai Impact Statement on
Uranwm Milling, Report NUREG/CR-0697, ANL/ES 75, prepared by Argonne National Laboratory for the U.S. Nudesr Regulatory Commission, June 1979,
The staft assumes the population dose due 10 background 15 equivalent 10 the general background dose for the Western Great Plains.

“The WL corresponds 10 the suggested bronchial epithelium background dose of 560 mrem in reference b.

02~
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Table 4 12 Comparison of predicted sir concentrations during Edgemont decommissioning with 10 CFR Part 20 limits for unrestricted aress

Restricted area boundary locations
0.9 km east” 0.9 km east-southeast® Water tower
10CFR 20 o ; . p—— -
P— Semits® Decommissioning Postdecommussioning” Decommissioning Postdecommissioning” Decommissioning Postdecommissioning”
(@Cim®)  Predicted  Fraction  Prediced  Fraction  Predicted  Fraction Precicted  Fraction  Predicted  Fraction  Predicted  Fraction
value ot value of value of value of value of value of
(pCi/m>) it (pCi/m®) et {pCi/m*) imit (Citm®) imit (pCi/m®) timit (pCifm®) limit

u-238 50 INE-F 14264 250E-5 S01E-6 418E-3 B31E-4 3B4E-5 1.28E-6 521E-3 1.04E-3 227E-5 453E-8
U2 40 ITE-3 9.28E -4 250E-5 B.26E-8 416E-3 10AE-3 3IB4E-5 9.10E-6 $21E-3 1.30E-3 227€-6 S66E-6
Th 230 03 410E-2 13761 2776-4 924E-4 4B0E-2 153E-1 403E-4 134E-3 §75E-2 1926-1 2506E-4 83564
Ra 226 20 4.126-2 2.08E -2 278E-4 13964 461E-2 231E-2 404E-4 20264 5.78E-2 289E-2 251E-4  1.26E-4
Pb-210 40 41E-2 10362 27BE-4 B94E-5 461E-2 1.15E-2 403E-4 101E-4 S776-2 1M4E-2 251E-4 6.28E-5 &
8210 2000 41E-2 205€ 4 27764 139€E-6 460E-2 230E-4 4034 20266 6.776-2 288E-4 251E-4 1.26E-6 ~
Po-210 70 411E-2 587E-3 27764 396E-5 4B0E-2 BSIE-3 A40E-4 S576E-5 5.776-2 B.24E-3 251E-4 35965
WL concentrations 00333  333€-3 1.00E 1 946E-6 2B4E-4 382E-3 115E-1  108E-6 326E-4 197€-3 S590E-2 55866 168E-4
Sum of tractions’ 27561 1476-3 3ME 206€E-3 3.06E-1 1.246-3

*Values from 10 CFR Part 20, Appendix B, Table 11, column 1.

5 Distances and directions are from water tower (see Fig. 2 8).

© These columns ndicate the predicted concentrations at these locations after the Edgemont cleanup operations have been completed.

“Read as 371 X 107, or 0.00371.

WL denctes working level A one WL concentration is defined to be any combination of air concentrations of the short-lived Rn-222 daughters Po-218, Pb-214, Bi-214, and Po-214 that, in 1 L of air,
will yield & total of 1.3 X w'u-vammmaammm»n:w.m“mumanmwnuudmmm“
An 222

"Comphiance with 10 CFR Part 20 1s not achieved if the sum of the fractions is greater than 1. That is, if radionuclides A, B, and C are present in concentrations C,, Cg. and Cc and if the applicable
maximum permissible concentrations (MPCs) are MPC.. MPCg and MPCe, respectively, then the concantrations shall be limited so that the following relationship exists: (CA/MPC,) + ({Ca/MPCg)

+ (CcMPCe) <1
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resuling trom cleanup operations at Edgemont and di-posal sites

100-year EDCs (person rem/year)*
[ F— Whole body Bone Bronchial epithelm®
pathway Decom Postdecom: Decom Posidecom Decom- Postdecom- Decom- Postdecom-
e - i - g T ook —
Inhalation v 0009 4672 0.255 4436 0.236 8147 234
External ground 1220 0n2 1220 0n2 1220 0on2
E xternal cloud 1S 0003 1115 0003 LS 0.003
Vegetatue ingestion” 7550 0035 8779 0407 7.550 0038
Meat ingestion® 2588 0012 2922 0135 2588 0012
Total 1350 oem 286 8 15612 1776 0998 87 234
Esumated population dose
from natural background 3060 306 0 3760 3760 3080 3080 120 120
Rauio of total annual
regronal population
dose to that from
natural tndn.munf 040 0003 0.763 0.004 0s77 0003 0727 0.002

‘Oouuom-uoum.mum-ommnmumuuza.um. Th-230, Ra-226, and Pb 210 particulates.

blmdummusbnhmm”M

€
Inge dose

size of 2000

resuiting from the inhalation of radon daughters.
ummmnmmwummuuummmmnnum
“Background doses are based on the local population
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Teble 4.14. Population distribution within 1.8 km (1 mile) of Edgemont wite

Distance from site Direction
[km (miles) ) N NNE NE ENE E ESE SE SSE S SSW SW wsw w WNW  NW  NNw
0.0-0.40 (0.0-026) 0 9 0 0 0 0 2 n 7 0 0 0 25 “ 6 27
040-080 (026-050) 22 17 0 0 0 9 0 12 0 108 184 223 278 & 3
0.80-16 (0.50-10) 8 7% 0 0 0 0 0 'l 3 o 7% 80 34 162 7 10
Tow* 103 9 0 0 0 ] 2 4 222 5 187 284 591 42¢ 132 4

*Totsl 016 km (0—1mile) population is 2000 persons.

As can be seen from Table 4.13, predicted population dose commitments are significantly below
natural background radiation. Following completion of the project and reclamation of the mill
and disposal sites, radiation doses will be at essentially background levels. Although this
project necessitates increased exposure to radioactive materials in the short term, it provides
for the elimination of the present health hazard over the long term.

4.1.9.6 Qccupational dose

Cumprehensive radiation protection practices will be utilized during decommissioning
activities. These practices will include the use of training programs, contamination control
pro:.odum. personnel monitoring methodologies, and, as necessary, respiratory protection
devices.

The scope of this NRC staff review has not included a review of the site's radiological safety
program. The staff will review the radiological safety program, as it is developed by the
licensee, and NRC approval of the program must be obtained before any activities having
radiological implications are undertaken. The objective of this program should be consistent
with the concept of maintaining exposure to employees as low as reasonably achievable (ALARA) .
Workers will be monitored to ensure that exposure rates are within applicable guidelines, and
in the event that abnormally high exposures are detected, mitigative action shall be taken.

4.1.9.7 iological § i r n_man

Although no guidelines concerning acceptable limits of radiation exposure have been established
for the protection of species other than man, it {s generally agreed that the 1imits for humans
are also conservative for other species. Doses from particulate effluents to terrestrial biota
are quite similar to those calculated for man and arise from the same dispersion pathways and
considerations. No adverse radiological impact is expected for resident biota.

4.1.9.8 Summary of radiological impact

While it may be said that the assumptions used as the basis for this assessment may lead

to overestimation of the dose commitments, the staff feels that the methodology utilized is
justified. The staff realizes that implementation of special design and operational features
aimed at reducing particulate and radioactive emissions may result in significantly lower
dose commitments to individuals and the population as a whole, but it is impossible to
accurately quantify these reductfons. The staff feels that in spite of the predicted dose
commitments, the long-term benefits of eliminating a chronic health hazard far outweigh the
short-term impacts associated with this action.

4.2 MONITORING PROGRAMS

The following sections present preliminary monitoring needs and general programs designed to
evaluate the impacts of the proposed action., Details of specific monitoring programs for air
quality, surface and groundwater quality, external radiation and sofls must be developed by the
applicant and submitted to the NRC for review and approval prior to implementation. Finalized
programs will be presented in the Final Environmental Statement (FES) on the Edgemont
decommissioning.
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4.2, radiclogical air 11

4.2.1.1 Predecommissioning

The applicant did not monitor the existing air quality at the site. A TSP monitor, installed
about 22 km (14 miles) northwest of the site, has been operating since April 1979, Additional
data on TSP in the ng!on were available from State monitoring stations, the nearest being
located about 32 km (20 miles) northeast at Hot Springs.

4.2.1.2 During decommissioning and stabilization

Total suspended particulates will be monitored throughout the decommissioning and stabilization
phases of the project. In addition to the continued operations of the TSP sampler located

22 km (14 miles) northwest of the site, the applicant plans to establish a monitoring network
of four or five standard high-volume TSP samplers (ER, Sect. 5.1.1). Tentative monitor loca-
tions are: (1) southeast of the mill area, approximately 500 m (1640 ft) east of the haul '
road; (2) in Cottonwood Community, approximately 150 m (490 ft) from the site boundary; (3) west
of the mi1l area in the city of Edgemont, approximately 250 m (820 ft) from the site boundary;
(4) north-northeast of the mill area, approximately 3000 m (9500 ft) from the site boundary;
and (5) east-southeast of the disposal area, approximately 500 m (1640 ft) from the site
boundary. These locations are in general agreement with those proposed by the State of South
Dakota (ER, Appendix D). The applicant plans to sample every sixth day from midnight to mid-
night (in accordance with the South Dakota ambient afr sampling schedules) prior to decommis-
sioning operations to obtain baseline data and during inactive periods of deconmissioning. The
sampling frequency may be increased during the active periods of decommissioning, depending
upon the type and extent of anticipated activities and the results of the monitoring program
(ER, Appendix D). The results will indicate whether mitigation being used is adequate or if
additional or modified procedures are necessary (ER, Sect. 4.1.2.3.2).

The proposed monitoring plan also includes continued operation of the meteorological station,

although it will be moved because decommissioning activities will disrupt its operation. The

new location, yet to be chosen, will be near enough to the project to provide representative

:;u but f’r enough away to avoid having its operation adversely affected by the project (ER,
pendix D),

Modification of the air quality monitoring plan may be necessary as the final decommissioning
design is completed and as the actual decommissioning progresses. Any significant adjustment
to the 1. .itoring network during or prior to project operations will be presented to the State
before its implementation (ER, Appendix D).

4.2.1.3 During reclamation .

Following compietion of the decomissioning activities, TSP monitoring (Sect. 4.2.2.1) will
be discontinued, except for the site east-southeast of the disposal area and either the
Edgemont or the Cottonwood community sites. These two monitors will continue to operate
until the reclamation prugram has been determined to be successful (Sect. 2.2.3.8).

4,.2.2 Radiological environment

The applicant will be required to develop and submit for approval a comprehensive environmental
monitoring program (EMP) designed to evaluate the radiological impacts of the project. The

EMP should include dJecommissioning and operational monitoring (for generic guidance, see programs
specified in NRC Regulatory Guide 4.14, "Radiological Effluent and Environmental Monitoring

at Uranium Miils"). The EMP should cover activities at the mill site, the disposal area, and
the haul roads and should involve soil, groundwater and surface water, air particulate, and
vegetation sampling as well as direct gamma exposure, radon, and radon-flux measurements., The
details of this EMP will be finalized during the comment period following the issuance of this
Statement, and the program will be included in the FES for this project.



4.2.3 Soils

4.2.3.1 Predecommissioning

Soils in the vicinity were studied by the Soil Conservation Service. Soil unit maps were
provided as well as descriptions of the characteristics of each soil mapping unit. In June

1980, the applicant sampled the Nunn clay loam and Norka si1t loam associations within the
proposed disposal site and along its immediate boundaries to determine the volume and suitability
of material for use as plant growth media. The soils were analyzed for the following chemical
and physical characteristics: pH, electrical conductivity, saturation percentage, texture
class, copper, molybdenum, and soluble calcium and magnesium.

4.2.3.2 ri issioni ilfzati 1 ion

No monitoring program for soils is required during any decommissioning, stabilization, or
reclamation operations except for determination of the radiocactivity. Continuing radiological
surveys will be required to ensure that cleaned areas are not recontaminated and that areas
undergoing decontamination procedures have soil removed until levels are acceptable, It will

be required that TVA prepare an operations and monitoring plan for staff approval to ensure that
these conditions are met.

The staff will require that removal of overburden from the disposal site be closely monitored
to ensure that soils suitable for use in reclamation are segregated from the subsoils.

The applicant did not present any plans to monitor the soils for the reclamation phase of the
project. Prior analysis of the soils expected to be used for reclamation indicated that the
reclaimed areas should be fertilized with nitrogen and phosphorus after seeding (Sect. 2.2.2.7).
The staff believes that the applicant's specific recommendations regarding the application
rates of these soi)] additives are premature at this time. Soils may not be properly segregated
prior to storage, and nutrient contents of the soils may change over time, Therefore, the

the applicant should analyze the nutrients of the soils after they have been placed on the area
to be reclaimed. Soil amendments may be added during seedbed preparation.

4.2.4 Mineral resources
No monitoring efforts are required or needed.

4.2.5 Land use

The applicant acquired land use data from published reports, from correspondence with personne!
of various governmental offices, and from onsite visits (ER, Sect. 4.3). No other special
methodology was required.

The applicant should ensure that the decommissioning operation does not infringe on the activi-
ties (2.g., transportation routes) of the nearby residents to the maximum practicable extent,

The reclamation plan, as proposed by the applicant with recommended changes by the staff (Sect.
2.2.3.8), should allow the land at the disposal site to be used in a manner similar to its use

rior to the decommissioning activities, and the land at the present mi1l site shall be available
or future use, possibly with limited land use control measures.

4.2.6 Water
4,2.6.1 Surface water
Predecommissioning

Hydrology. A summary of the flow data for the Cheyenne River is presented in Sect., 3.6, Flow
c%ancuﬂsncs were determined and a stage-discharge relationship developed for Cottonwood
Creek from discharge measurements and culvert flow formulas (Table 3.14, Sect. 3.6; and ER,
Sect. 4.2). Flow characteristics of the ephemeral stream draining the proposed disposal area




4-26

will be determined by the applicant during 1981. These 1981 samples will provide baseline data
for comparison with samples taken during decommissioning (ER, rev. 5).

Water g%li_t,!. A summary of the results of the surface water quality sample analyses and
number of samples taken is presented in Tables 3.15 and 3.17 of Sect. 3.6. The water quality
parameters included in these tables as well as ER Tables 4.2-8 and 4.2-9 indicate that elevated
chemical and trace metal levels at the mill site should continue to be sampled during predecom-
missioning, decommissioning, stabilization, and reclamation (Sect. 4.2.63 to ensure that
contaminants released during decommissioning are determined and that data for all sampling
periods are comparable. For example, pH, specific conductance, sulfate, chloride, iron,
manganese, magnesium, arsenic, nickel, molybdenum, selenfum, titanium, and vanadium should be
monitored because levels of these constituents exceed EPA standards in groundwaters beneath the
mill site (ER, Table 4.2-9).

Background information on water quality of the ephemeral stream draining the disposal area was
not provided by the applicant. There {s no flow except during precipitation events. The
applicant will conduct a predecommissioning monitoring survey of the ephemeral stream channels
at the disposal site during 1981 (ER, Sect. 5.1.2.2.1). The survey will be conducted prior to,
during, and after a typical precipitation event to establish predecommissioning baseline water
quality at the site,

i i ilizatior

H logy. The applicant will conduct a surface-water-monitoring program at the mill site

uring ommissioning, with details of the program to be finalized with EPA and NRC in coordina-
tion with the South Dakota Division of Water Quality. The applicant will establish a data base,
which will include fiow, time, and point and ron-point-source discharges to predict hydrologic
impacts resulting from deconmissioning., Sufficient detail will be included to characterize a
typical gortion of the hydro*npﬁ prior to, during, and after precipitation events of sufficient
size to produce a substantial, rapic change in stream stage or flow and water quality. Collec-
tion of this data base information will begin in 1981 (ER, Sect. §.1.2.2.1).

Surface water monitoring will include periodic visual inspections during decommissioning to
ensure maintenance and functioning of surface water diversion ditches. This monitoring prozrm
will also uus; erosfon at the disposal site and determine corrective action if required (ER
Sect. 5.1.2.1.1).

Water quality.

1. Ml ‘151. A system of diversion structures will isolate runoff and potential
hazardous spills within the slu-ry pipeline and haul road route (Sec.. 2.2.2.2) and drain to
Pond 10 (ER, Sect. 4.3.3). This diversion system, as well as the diversion ditch to be con-
structed east of the mill site (Sect. 2.2.2.3), will be inspected by the applicant routinely
to ensure integrity, proper maintenance, and erosion control (ER, Sect. 3.5).

Cleanup of Cottonwood Creek will occur as discussed in Sects. 2.2.2.5, 2.2.3.8, and 4.1.6,

A water-quality monitoring program, including parameters measured in the baseline monitoring
program, will be continued at the mill site duﬂmf decormissioning and afterwards, if inspec-
tions indfcate a need to do so. This program will consist of monitoring the various chemical
and physical constituents in Cottonwood Creek and the Cheyenne River on a routine basis. The
constituents should be those that were determined from the baseline and predecommissioning
monitoring programs to provide information for evaluation of the existing environment, tailings,
and decommissioning impacts (Sect. 4,2,6.1). The results of the predecommissioning and decom-
missfoning monitoring programs will be compared to determine the effectiveness of erosion
control and contaminant removal from Cottonwood Creek and the Cheyenne River and to determine
if groundwater contamination from beneath the site is significantly affecting surface water
quality (Sect. 4,1.6.4),

2. Disposal site. The impact of the presence of the tailings disposal impoundment and
effectiveness of related mitigation measures on water quality of the Cheyenne River will be
determined by a monitoring program carried out throughout the enplacement and reclamation phases.
This program will include monitoring of the ephemeral stream below the containment area to
ensure sediment containment by the sediment pond (see Sect. 4.2.6.1). Monitoring will occur

e e o BB .
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during periods of stormwater runoff and snowmelt (ER, Sect. 5.1.2.2.1). The results of this
monitoring program will be evaluated to determine the effectiveness of erosion control to
prevent degradation of the two small downstream ponds and the Cheyenne River,

Suspended solids will be monitored downstream of the mill and disposal sites and will be com-
pared with upstream and predecommissioning levels (Sect. 4.2.6). The suspended-solids monitoring
will occur for each precipitation event until the effectiveness of the erosion control measures
is determined. The applicant will quantify water quality impacts of the deconmissioning to
determine conditions that may require additional mitigative measures (ER, Sect. 5.1.2.2.1).

In addition to monitoring for suspended solids at the disposal site, the applicant will conduct
a water quality program the ephemeral streams associated with the disposal site. This
program must specifically include contaminants associated with the tailings (Sect. 4.2.6) to
ensure detection of any surface water contamination during decommissioning.

r jamati

slg{_gm. The applicant will conduct a surface-water-monitoring program at the mill site
uring reclamation of the site. This program should be a continuation of the predecommission-
ing and deco-uﬂoum? monitoring programs. The monitoring program will include those param-
eters and sampling regimes established for the predecommissioning and decommissioning programs.
The program should include m!uﬂn! of the ephemeral stream downstream of the disposal site
following rainfall events (ER, rev. 5, Sect. 5.1.2.1.1).

Surface water monitoring will include periodic visual inspections during reclamation to ensure
integrity and functioning of the surface water diversion structures. Monitoring during recla-
mation should continue until the success of revegetation is ensured such that erosion from the
sites is typical of the area. Monitoring of Cottonwood Creek should continue until the stream-
bed through the mill sfte {s demonstrated to be similar fn composition, stability, and runoff
response to the upstream reaches of the stream,

% Monitoring for water quality during reclamation should follow the program
establis ring predecommissioning and decommissioning (Sect. 4.2.6). This program should
include those parameters determined from the earlier monitoring programs to provide information
on potential contaminants that may continue to leach from groundwater into the adjacent water
bodies or that may enter the streams as the result of runoff from efther the mill or disposal
sites.

4.2.6.2 Groundwater

Pri igsfoni r itorin

%Msyng site. In the alluvial aquifer beneath the existing site, the applicant completed
monitor wells, from which preoperational groundwater level and qualfity data have been col-
lected and compiled over the past three years. These data are discussed in Sect. 3.6.2.2.

p \ ite. Prior to construction, the staff will require that monitor wells com-
ple n S ow alluvial aquifer, which is hydraulically downgradient from the proposed
disposal area, have groundwater level and quality data determined to establish preoperational
conditions.

rin 13sioni {l1{zation, and | 10

%&tp% =1g Durin? the decommissioning and reclamation of the mill site, the staff recommends
nat g ter levels and quality be monitored in observation wells in the immediate vicinity
of the present tailings disposal site. Water leve's should be checked in conjunction with ground-
water quality sampling to ensure that groundwater hydraulic gradients that might enhance offsite
transport of leachates are not developing. Groundwater samples should be monitored for radio-
logical and nonradiological constituents.
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P i | . Groundwater levels and quality will be required to be monitored at
propos sposal site to assess the effects, if any, of the operations on potentially
affected groundwater.

Postreclamation groundwater wonitoring

. As the removal of the existing tailings and related material approaches the
nal stages, the staff will require that the applicant obtain representative samples of both
the groundwater and the alluvial material underlying each pond. I[f the underlying alluvium is
mﬁrm radiologically, the appropriate area should be excavated to remove the contaminated
material,

The applicant does not propose to perform any short- or long-term monitoring of the groundwater
at the existing site upon completion of the deconmissfoning. Upon completion of reclamation
activities, it will be determined whether additional monitoring is necessary.

| . The applicant believes that reasonable assurance will be provided by the dasign
o sposal site to preclude uour and therefore does not propose any postoperational
groundwater monitoring plan for the alluvial aquifer hydraulically radient from the dis-

posal site. If operational monitoring indicates that seepage is minimal or nonexistent, the
staff agrees that postoperational groundwater monitoring will not be required.

4.2.7 Biota
4.2.7.1 Aguatic blota
4 issiont

Samples were taken by the applicant from two tributaries — one site downstream of the mill and
disposal site on the main stem of the Cheyenne River, and four sites al Cottonwood Creek,
including areas above, through, and below the mill site — in September 1975 and June 1976 to
determine the composition and diversity of ronfish aquatic biota (zooplankton, phytoplankton,
and microinvertebrates) fn the vicinity of TVA Edgemont properties.? In addition, TVA biologists
sampled ten sites on the Cheyenne River and three of fts tributaries to determine the fisheries
resources of the area.'® Additional sampling was conducted by the South Dakota Department of
Game, Fish, and Parks and the applicant in the Cheyenie River and Cottonwood Creek during July
1980 to corroborate findings of the TVA biologists in 1979, The plains top minnow (FMerdulus
sotadious), a South Dakota threatened species reported from the Cheyenne River by Mines Recla-
mation Consultants in 1976 (ER, Sect. 4.2), was not found by TVA biologists in 1979 nor by the
Department of Game, Fish, and Parks. The minnow was not found in efther the Cheyenne River or
Cottonwood Creek in 1980.'% A1l the fish species obtained during the predecommissioning surveys
are widespread,'” and none occur on the South Dakota 11st of threatened and endangered species.'S®

The fauna and flora of the stock pond in the disposal area, while not determined by the appli-
cant, are probably characteristic of other small stock ponds in the area. The biota of the
ephemeral streun through the disposal site, while not mmu:.ud by the applicant, is prob-
ably typical of other ephemeral streams in the area because of the similarities in topography,
ephemeral nature, and potential habitats,

ri \ { 114 n, an 1 i

A monitoring program to document changes in population densities and diversities of fish,
macrobenthos, and plankton will be conducted by the applicant during decommissioning. Smlin?
sites will be located on the Cheyenne River and Cottonwood Creek, both above and below the mi)
site (Fig. 3.18) and will correspond to sites sampled during pm.conmsuonm? monitoring
(Sect. 4.2,1.7 and ER, Sect. 5.1.4.2). Aquatic communities at these sites will be sampled
seasonally (four times a year) during decommissioning under comparable flow and sampling regimes
(ER, Sect. 5.1). Samples will be taken from the same habitats and under flow regimes as similar
to the base!ine studies as possible. The applicant will use the same sampling methods as
employed in the baseline study for all groups of aquatic biota.

The applicant will continue the same monitoring program during reclamation as established
during predecommissioning and decommissioning., This reclamation program should include the
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parameters established during the preceding monitoring programs. Moni:oring during the recla-
mation stage of decommissioning should determine the effectiveness of the reclamation program
in minimizing impacts to aquatic biota. The need for postreclamation monitoring should be
determined based on the reclamation monitoring results and determination that there will be
no long-term effects on biota following reclamation. Monitoring following reclamation should
be b:ud on determination of need for further monitoring rather than on an indefinite-term
requirement,

Sampling during reclamation will enable the applicant to determine if the aquatic communities
are becoming reestablished in the reach of Cottonwood Creek through the mill site and in areas
of the Cheyenne River that may have required decontaminating. The sampling program during
reclamation will show whether the reestablishment of habitats similar to the Jpstream reaches

of the creek were successful and whether these habitats are capable of supporting aquatic
communities of similar density and diversity as the upstream reaches. Sampling should be
continued until the composition of aquatic communities in the mill reach is similar to that of
communities upstream. After an appropriate period of sampling, in consultation with cognizant
Federal and State organizations, the applicant should determine the existence of any impediments
to colonization and provide remedial measures to ensure the recolonization of the stream.

4.2.7.2 Terrestrial biota
Pr issiont

The applicant obtained data for the general vicinity of the project from published |iterature,
discussions with personnel from various governmental agencies, and field surveys of TVA Edge-
mont leases for uranium production. General field surveys of the site and immediate vicinity
were conducted in 1976 and 1979. A transect was established on the disposal site in December
1979 to determine big game utilization of the area by season. The average percent ground cover

was estimated for each community in the vicinity of the disposal site in 1980. Limited onsite
surveys of small manmals and birds within the sagebrush/grass and grass associations on the
disposal site were conducted in the spring and summer of 1980.

ri 1gsionin ilizati nd reclamati

Monitoring the terrestrial biota is not specifically planned for the decommissioning and
stabilization phases of the project.

The reclamation plan will be consistent with the policy of South Dakota to establish a stand of
vegetation that is capable of maintaining and regenerating itself without irrigation or artifi-
cfal atds (ER, Sect. 5.1.4,1.1). The applicant will monitor al) reclaimed areas to ensure that
successful reclamation will be achieved. Permanent sampling plots will be used to monitor
plant-cover development, At least ten sampling plots will be randomly located throughout the
mill site and disposal areas. Each plot will consist of two 25-m (85-ft) transects, along
which plant cover and species density will be determined using the line-intercept method. Both
ends of each transect will be staked to allow monitoring of the same area each year. Control
statians will be established in nearby communities that will not be disturbed by decommission-
ing activities. Reclamation will be considered successful when the cover and density of peren-
nia)l species in the reclaimed areas equals the cover of the perennial species at control areas.
This condition must be met for two consecutive seasons.

4.3 MITIGATION MEASURES
4.3.7 Air quality
In an effort to control air quality, the applicant should:
1. develop and utilize programs designed to control dusting,

2., 1imit disturbed areas (where project activities are being conducted) to as small a
working area as possible, and

revegetate disturbed areas as soon as feasible.
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In addition, the staff will require that when there is visible evidence of dust being blown

from the site(s) from any source (traffic, dumping, loading, scraping, or wind pickup), that

immediate efforts to minimize such transport be inftiated. Further, the staff recommends that

mm;s:os::ng :p’r“um be stopped temporarily when sustained wind speeds exceed 40 km/h
mph $. &1.1).

The applicant has suggested some type of road carpet on the hau! road in addition to wateri

to minimize dusting. Because this roadway will be removed during reclamation and {s carefully
designed to capture runoff pollutants, the staff concurs and will require that the road be
appropriately treated to prevent dusting during use.

4.3.c Radiological environment

Mitigation measures for radiological considerations are essentiaily the same as those required
for air quality, except for special emphasis on the disturbed areas containing tailings.

To confirm that the afr quality mitigation measures are effective for the taflings area, the
staff will require that air monitors be operated continuously during tailings (or s!imes)
removal operations to detect offsite transport of radfonuclides. [f unexpectedly high values
are observed, the applicant shall determine the cause and provide a plan for mitigation for NRC
approval. This control program shall include documented inspections.

4.3.3 Mater

4.3.3.1 Surface water

The applicant proposes to mitigate surface water impacts, primarily sediment-containing runoff
to the Cheyenne River, by alteration of drainage patterns. The staff approves of the pro'oul
to divert uncontaminated surface runoff from the area east of the mill site to the floodplain
of the Cheyenne River by constructing a diversion channel (Fig, 2.7). The staff recognizes
that some .ediment transport to the river before revegetation will occur but feels this ¢ ans-
port will be of minor consequence.

The staff approves the applicant's proposal to control gmﬂn* on the mil) site in a manner to
capture and impound rainfall on the site during operations. The applicant will monitor site
runoff to document the effectiveness of this erosfon control and modify the site operatiors as
required.

The applicant has proposed & Wrar{ diversion of Cottonwood Creek (Fig. 2.13) so that the
existing stream channel can assentially be dredged out and eventually a new channe! can be
constructed. The staff concurs with this plan, contingent upon confirmation that the contam{-
nation of the creek bed {s widespread, as is currently anticipated.

General staff comments on mitigating measures to control surface water impacts are as follows:

As the creek is decontaminated, the staff concurs that natural and man-made materials (1.e.,
concrete boulders) be placed n the existing stream as proposed by the applicant for the re-
routed stretch of the stream (Sect, 2.2.2.5). These materials should be located in the stream
channel along the stream margins and, where possible, n association with vegetation. [t fs
felt that these materials will adequately reduce erosion of the stream margins ard prevent the
stream from cutting into possibly residually contaminated areas. The stream reach in the
vicinity of tailings pile A (Fig. 2.9) may be unstable because a new channe! will probably have
to be constructed through this area, The addition of natural and man-made material in this
area will help stabilize the substrate, provide habitat for colonization by aquatic biota, and
prevent new erosion. [f the entire stream through the mill site fs rerouted as planned, the
streambed and margins should be reconstructed of natural and man-made materials to create
approximate streambed conditions upstream of the mill site.

Long-term impacts on surface water hydrology, water quality, and aquatic biota resulting from
transport of contaminants remaining in the ?munmur beneath the mill gite will be mitigated
in part by removal of the contaminated tailings and further by time and transport from the site
(see Sects. 4.2.1.5 and 4.2.2.9).
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At the disposal site, construction of a sediment pond downslope from the impoundment dike
should prevent downstream sediment transport and streambed alteration. The applicant will be
required to utilize diversion ditches and sediment ponds during initial construction to mini-
mize any potential effects of sediment transport to the Cheyenne River.

4.3.3.2 Groundwater

Impoundment design specifically engineered, as currently planned, to minimize seepage in the
disposal area is the only available mitigation measure to protect groundwater.

At the mi1] site, use of already contaminated water from the alluvial zone will enhance, over
time, the natural groundwater improvement from infiltration and dilution,

4.3.4 Blota

No effective short-term nm'nun measures to protect biota are available. However, long-term
impacts to aquatic biota will be minimized by repopulation from upstream.

4.4 STAFF ASSESSMENT OF MONITORING PROGRAMS AND MITIGATION MEASURES

The staff considers the monitoring programs proposed by the applicant and modified by the staff
to provide a suitable basis for observing and documenting the impicts of project operations.

The staff 1s aware that many of the proposed activities remain conceptual in nature. For this
reason, the staff will require that before onrﬂ in any activity not evaluated by the NRC
staff, the applicant shall prepare an evaluation the environmeital consequences. [f such
evaluation indicates a potential for smm'mt adverse environmental impacts, the applicant
shall provide a written evaluation of<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>